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I. Pharmacology and Pharmacotherapy 
Session 

Early HER2-positive Breast Cancer with Complete Pathologic 
Response to Neoadjuvant Therapy: a Case Series 

Pascal Schrettl1, Nevena Ilieva2, Desislava Tashkova2  
1. Faculty of Medicine, Medical University of Plovdiv 
2. Department of Pathology and Complex Oncological Center, Medical University of Plovdiv 

Invading breast cancer is the most diagnosed malignancy and one of the leading causes of death among 
women globally. About 79% of newly diagnosed breast cancer cases are non-specific type (NST) cancers 
of which 15–20% have the molecular subtype Her2-positive. Neoadjuvant management has proven its role 
in this type of cancer as it is able to downstage it and increases the rate of breast-conserving surgeries. In 
addition, the KATHERINE trial observed that patients presenting with a complete pathological response 
after neoadjuvant therapy show a superior prognostic outcome in contrast to patients with residual malig-
nancy post-therapy. We report the successful management of 3 female patients between 50 to 56 years of 
age. Core needle biopsy was performed in all cases. Histological examination revealed Invasive poorly 
differentiated ductal carcinoma in all 3 cases. On immunohistochemical examination all tumours were 
Her2-positive 3+. All cases showed a complete pathological response after the 4th course of chemotherapy 
and dual anti-Her2 targeted therapy with Trastuzumab and Pertuzumab. The objective of this report is to 
raise awareness for the lately achieved advancements in treating Her2-positive Early breast cancer and to 
emphasize on the crucial role of multidisciplinary treatment decision making. 
Keywords: breast, neoadjuvant chemotherapy, Her2+, EBC 

Introduction 
Demographic, economic and epidemio-

logical transitions have elevated cancer to 
one of the main causes of mortality and mor-
bidity on a global scale in the past decades1. 
Breast cancer is the neoplasm most fre-
quently diagnosed in women worldwide and 
curable in up to 80% of cases in early stages. 
In 2020 an estimated 276,480 new cases of 
invasive breast cancer were diagnosed in the 
US. This equals one new diagnosis every 
114 seconds in the US alone showing the im-
mense scale and importance of that field of 
research. The female-to-male incidence ratio 
in the US is 125,8 to 1. The peak incidence 
is in postmenopausal women and generally 
increasing with age, showing the highest fre-
quency of newly posed diagnosis (50%) in 
women ≥ 65 years of age2. 

Histologically breast cancer may be clas-
sified as in situ carcinoma presenting with 

intact basal membrane or invasive if the can-
cer has breached the basement. Invasive car-
cinomas make up for 70–85% total breast 
cancers cases. There are 7 subclassifications 
of invasive breast cancer: No-special-type 
carcinoma (NST-carcinoma or ductal carci-
noma), lobular carcinoma, tubular carci-
noma, Mucinous carcinoma, papillary carci-
noma and metaplastic carcinoma. NST-
carcinoma is the most common histologic 
subtype accounting for approximately 79% 
of cases3. 

Morphologically breast carcinoma is 
graded from G1 to G3 according to the Not-
tingham Bloom Richardson grading system 
which is based on the tubule formation, nu-
clear pleomorphism and mitotic rate of the 
tumor cells. 

Recently developed techniques as the 
gene expression profiling have identified 
5 major molecular subtypes of gene 
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expression: Luminal A, Luminal B, Normal-
breast like, Basal-like and HER2. Luminal A 
comprises the largest group (40–55%) and 
consist of cancers which are positive for the 
ER receptor, negative for the HER2/neu 
protein and show low Ki67 rates. They 
generally grow slowly and respond well to 
hormonal therapy. 

Luminal B (15–20%) expresses ER and 
either overexpresses HER2/neu or show 
high Ki67 rates. “Normal breast-like” (6–
10%) is ER positive but HER2/neu negative 
and usually resembles the gene expression 
pattern of normal tissue rendering it unclear 
to whether this is a specific tumor expression 
pattern. “Basal-like” (13–25%) or “triple-
negative” describes a carcinoma which is 
negative for ER, PR and HER2/neu. The 
term HER2 positive (7–12% of NST 
cancers) refers to a group of ER negative 
cancers which overexpress the HER2/neu 
protein4. The expression is scored from 0 to 
3+, whereby score 0 and 1+ are considered 
as negative, 2+ is considered equivocal (or 
borderline) and 3+ is considered as positive. 
Reason for that overexpression is the 
amplification of the ERBB2 gene causing an 
activation of the Human epidermal growth 
factor 2 (HER2) pathway. HER2 signaling 
stimulates cell metastasis, proliferation and 
adhesion via the RAS, protein kinase B 
(AKT) and MAPK pathways. The golden 
standard for assessing the genetic pattern is 
Immunohistochemistry (IHC) and if the IHC 
result is equivocal, different in situ 
hybridization methods (FISH, DISH) are 
used as follow-up.  

The higher the proliferative index, histo-
logical grade and metastatic properties, the 
worse is the prognosis and the shorter is the 
disease-free survival5. 

Case presentation 
Presented are 3 cases of patients with 

HER-2 enriched breast cancer who showed 

complete pathologic response after neoadju-
vant treatment with the combination of 
chemotherapy and targeted therapy with 
Trastuzumab and Pertuzumab.  

Patient 1 is a 56-year-old female present-
ing on 29/09/2021 with a 1,91/1,31 cm large 
in diameter lesion in the superolateral quad-
rant of the breast on US examination. Core 
needle biopsy was performed, and patholog-
ical analysis reveals Invasive poorly differ-
entiated (G3) ductal carcinoma with the mo-
lecular subtype Luminal B. ER expression is 
75% and HER2/neu is 3+. The proliferative 
marker Ki67 (30%) indicates aggressive 
growth. After metal clip insertion Dual anti-
HER2 neoadjuvant therapy with 
Trastuzumab/Pertuzumab and Docetaxel is 
initiated. Before the 4th course of the treat-
ment the lesion showed a reduction to 
0,55 cm on US examination. On the 
06/01/2022 a quadrantectomy of the left 
breast and axillary lymph node resection was 
performed. There was no evidence of tumor 
cells in the tumor bed, which showed chem-
otherapy-associated fibrosis, lymphocyte in-
filtrate and foamy macrophages around the 
inserted metal clip. 22 resected lymph nodes 
presented metastasis free. After completion 
of the 4th course a pathologic complete re-
sponse (pCR) and a complete reduction of 
the lesion on US was achieved. 

Patient 2 is a 53-year-old female present-
ing with a 22/17 mm in diameter lump in the 
superolateral quadrant of the right breast on 
19/08/2021 on US examination. Core needle 
biopsy was performed, and pathological 
analysis yielded Invasive poorly differenti-
ated (G3) ductal carcinoma with lymphocyte 
infiltration.  

In the right axilla hypoechogenic lymph 
nodes suggesting metastasis were discov-
ered. The treatment strategy of the multidis-
ciplinary oncologic team comprised chemo-
therapy and Dual anti HER therapy with 
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Trastuzumab and Pertuzumab. After the 4th 
course of therapy, the lesion showed reduc-
tion to 14/19 mm on PET/CT scan. On the 
18/01/2022 a quadrantectomy as well as a re-
section of axillary lymph nodes was per-
formed. The extracted breast tissue showed 
chemotherapy associated fibrosis, adenosis 
and apocrine metaplasia. No residual tumor 
cells were found in the tumor bed area. 
5 lymph nodes were metastasis-free. 

Patient 3 is a 51-year-old female having a 
history of a low grade phyllodes tumor in the 
left breast which is removed in a complete 
mastectomy in 2016. During the follow-up 
screening procedures a stage 2 superolateral 
quadrant lesion with the diameter 21/20 mm 
was discovered. Core needle biopsy analysis 
showed Invasive poorly differentiated (G3) 
ductal carcinoma. On Immunohistochemical 
examination the lesion is 20% ER positive 
and Her2 positive 3+ classifying the tumor 
as the Luminal B molecular subtype. Ki67 
proliferative marker is 40% and E-cadherin 
is negative. The treatment strategy of the 
multidisciplinary oncological team was sup-
posed to be comprised of 6 courses of chem-
otherapy and dual-anti HER2 therapy. 

A reduction of the lesion to 10/8 mm be-
fore the 4th course and a complete reduction 
after it shown on 24/01/2022 on Echo mam-
mography made the following courses obso-
lete. On the 25/01/2022 a quadrantectomy 
was performed. The examined tissue showed 
chemotherapy associated fibrosis, no active 
tumor cells in the tumor bed and 16 lymph 
nodes without metastases. 

Discussion 
In the literature exist different definitions 

of pathologic complete response (pCR). 
Some studies have only included the breast 
tumor itself in the definition, whereas others 
accounted the axillary lymph nodes as well6. 
Two definitions of pCR are recognized by 

the US Food and Drug Administration 
(FDA) for clinical trial design:  

(1) absence of invasive and in situ tumour 
in the surgical breast tissue specimen and all 
examined lymph nodes (ypT0/ypN0) after 
NAT; (2) absence of residual invasive tu-
mour in the breast cancer specimens and all 
examined lymph nodes after NAT even if re-
sidual in situ tumour is detected in the breast 
(ypT0/Tis, ypN0)7. 

Trials comparing the Impact of pCR on 
the outcome after neoadjuvant therapy 
showed a significant prognostic impact in 
the HER2 molecular subtype of invasive 
ductal carcinoma. In tumor populations with 
low proliferative potential a pCR is not asso-
ciated with a prognosis, whereas in highly 
proliferative populations it can distinguish 
between cases of good and poor prognosis 
accurately8. 

The important clinical benefit of neoadju-
vant therapy is the downstaging of the lesion 
which reduces the extent of surgery needed. 
Disease-free survival and may increase as 
well. The most common treatment regime 
for HER2+ breast cancer is a Dual-anti 
HER2 therapy exploits the physical proper-
ties of the HER2/neu protein which com-
prises an extracellular ligand binding do-
main, a transmembrane and a intracellular 
tyrosine kinase catalytic domain9. HER2 is 
activated through dimerization of the extra-
cellular domain after ligand binding. Usu-
ally, Dual anti HER therapy consists of 
Trastuzumab, a monoclonal IgG antibody 
binding close to the transmembrane domain, 
inhibiting HER2 dimerization. Pertuzumab 
on the other hand binds to the dimerization 
domain and inhibits cross-dimerization with 
HER1 and HER4. Additionally, drugs like 
Lapatinib have the intracellular domain as 
target, binding to the ATP binding site and 
inhibiting the autophosphorylation of the 
Tyrosine kinase10. Combination of 
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Trastuzumab and Pertuzumab showed evi-
dence that it may reduce disease recurrence 
to 7.1% from 8.7% in the test group receiv-
ing only as shown in the APHINITY clinical 
trials11. In addition the KATHERINE trial 
observed that patients presenting with a cPR 
after neoadjuvant therapy show a superior 
prognostic outcome in contrast to patients 
with residual malignancy post-therapy9. 

The heterogenicity in outcomes of pa-
tients with similar clinical picture of Early 
breast cancer created the need of supplemen-
tary prognostic biomarkers to predict the 
outcome and adjust the therapy. Metanalysis 
of CRP associated with breast cancer 
showed that highly elevated CRP in serum is 
associated with a poor breast cancer sur-
vival, because the inflammation is supplying 
the tumor environment with bioactive mole-
cules including growth factor stimulating 
neo-angiogenesis and matrix-rearrange-
ment12. E-cadherin (E-cad) is an intercellular 
adhesion molecule and acting as first gate-
keeper to suppress tumor invasion by main-
taining the polarity, stability and integrity of 
the epithelial lining. Loss or alteration of is 
in 94% of ductal breast cancers a result of 
methylation of the CDH1 promoter region13. 
Loss of E-cad is directly correlated with the 
metastatic and infiltrative ability of the tu-
mor, the TNM staging, its size and histolog-
ical grade14. Tumor infiltrating lymphocytes 
(TILs) are of great importance for the re-
sponse of the tumor to chemotherapy and 
may serve as prognostic marker. It was suc-
cessfully shown that a rise in TIL concentra-
tion of 10% correlates with an increase of OS 
of 18% in HER2 positive breast cancer15. 
This is indicating that therapies which in-
crease lymphocyte infiltration even just to a 
minor extent may be of beneficial use16. 

Conclusion 
The purpose of Neoadjuvant chemother-

apy has changed in the last decades. Com-
plete pathologic response is associated with 
higher breast conserving rate and improved 
outcome. The shared decision making of a 
multidisciplinary team is the main pillar of 
modern neoadjuvant treatment which is not 
framed anymore by set treatment regimens 
but has to be individual and adaptive. 
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Pharmacovigilance of COVID-19 Vaccines –  
How to Monitor and Report Side Effects 

Hristina Stoynova1, Radiana Staynova2, Yana Gvozdeva2, Evelina Gavazova2, 
Daniela Grekova-Kafalova2 

1. Faculty of Pharmacy, Medical University of Plovdiv 
2. Department of Pharmaceutical Sciences, Faculty of Pharmacy, Medical University of Plovdiv 

Vaccination is considered the most effective way to reduce deaths and severe illness from COVID-19 in-
fection. Research and development on COVID-19 vaccines have been relatively rapid due to the fact that 
the benefits of the vaccine for human protection outweigh the potential risks. These unprecedented efforts 
posed a great challenge for post-marketing safety surveillance of COVID-19 vaccines. As with all vaccines 
and medicines, the safety of COVID-19 vaccines is being continuously monitored. Spontaneous reporting 
of adverse drug reactions is an effective and useful method that provides safety information from real-life 
practice. Patients and healthcare providers should report any suspected side effects after receiving a 
COVID-19 vaccine to the national authority, which in Bulgaria is the Bulgarian Drug Agency. The aim of 
this study is to present a comprehensive overview of the COVID-19 vaccines that have been authorized in 
Bulgaria (Pfizer/BioNTech, Moderna, Oxford/AstraZeneca and Johnson and Johnson), the regulatory over-
sight of vaccines safety and opportunities for reporting adverse drug reactions by medical professionals as 
well as the society. 
Keywords: pharmacovigilance, COVID-19, vaccines, spontaneous reporting, adverse drug reactions 

Introduction 
Coronavirus disease (COVID-19) is an 

infectious disease caused by the SARS 
CoV-2 virus which is spread in the form of 
small liquid particles from the infected per-
son’s mouth or nose. The symptoms could 
vary from mild to moderate and most of the 
infected people do not require an additional 
treatment. However, some of the patients ex-
perience severe symptoms (e.g., difficulty 
breathing, shortness of breath and persistent 
pressure or pain chest) and require medical 
attention [1].  

Evolutionary scenarios for the future of 
SARS-CoV-2 infection are quite unpredict-
able. Recurrent outbreaks in different geo-
graphical areas may occur unless there is no 
active therapeutic or preventive interven-
tion [2]. The major factors that could reduce 
the mortality rates and severe illness from 
COVID-19 infection are the deployment of 
vaccines and/or administration of drug ther-
apy.  

Vaccination is considered the most effec-
tive way to reduce deaths and severe illness 
from COVID-19 infection [3]. The research 

and development on COVID-19 vaccines 
have been relatively rapid due to the fact that 
the benefits of the vaccine for human protec-
tion outweigh the potential risks [4]. These 
unprecedented efforts posed a great chal-
lenge for post-marketing safety surveillance. 
As with all vaccines and medicines, the 
safety of COVID-19 vaccines is being con-
tinuously monitored. Spontaneous reporting 
of adverse drug reactions (ADRs) is one of 
the most effective, inexpensive and useful 
methods which provides information from 
the real-life practice [5].  

Aim 
The aim of this study is to presents a com-

prehensive overview of the COVID-19 vac-
cines that have been authorized in Bulgaria 
(Pfizer/BioNTech, Moderna, Oxford/Astra-
Zeneca and Johnson and Johnson), the regu-
latory oversight of vaccines safety and op-
portunities for reporting ADRs by healthcare 
professionals as well as the society.  

Methods 
For this literature review a systematic 

search of the scientific databases Google 
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Scholar, PubMed and Scopus, was per-
formed. The key words for the searching 
process were: pharmacovigilance, COVID-
19 vaccines, spontaneous reporting, adverse 
drug reactions. In addition, we searched and 
analyzed available safety surveillance data 
from the official websites of the Bulgarian 
Drug Agency and the European Medicine 
Agency.  

Results and discussion 

Pharmacovigilance of COVID-19 
vaccines and spontaneous reporting of 
adverse drug reactions (ADRs) in 
European Union – the role of the European 
Medicines Agency  

Pharmacovigilance is defined by WHO as 
“the science and activities relating to the de-
tection, assessment, understanding and pre-
vention of adverse events or any other drug-
related problem” [6]. The European Medi-
cines Agency (EMA) coordinates the Euro-
pean Union (EU) pharmacovigilance system 
and operates services and processes to sup-
port pharmacovigilance in the EU [7]. EMA 
established the Pharmacovigilance Risk As-
sessment Committee (PRAC) with the re-
sponsibility of medicines safety assessment 
and monitoring, from all aspects. Adverse 
events are captured, recorded and analyzed 
in the EudraVigilance database [8]. 

EMA monitors the safety of COVID-19 
vaccines authorized in the European EU ex-
tremely carefully [9]. The analysis of ADRs 
reports has a major impact on the process of 
increasing the awareness among the national 
authorities and medical professionals of spe-
cific clinical symptoms and signs in order to 
be detected earlier and to be prevented, how-
ever rare they may be [10].  

COVID-19 vaccine manufacturers must 
send a safety report to EMA every month. 
EMA publishes additional regular updates 

summarizing safety reports. EMA collects 
information from the reports submitted by 
healthcare professionals, patients, and scien-
tists. EMA has one of the largest databases 
globally that gives the opportunity to rapidly 
identify potential risks and to determine 
whether there is a causal relationship be-
tween the vaccination and adverse reactions. 
One of the major aims of the EMA is to pro-
vide maximum transparency about COVID-
19 vaccines and regularly publish additional 
information summarizing safety reports [11].  

Since 2012, patients have the right to re-
port any suspected ADRs directly to the reg-
ulatory authorities and the marketing author-
ization holders. This innovation marks the 
beginning of a whole new subtype of ADR 
reports, giving a new reading of medication 
use and its benefits and risks. National com-
petent authorities have an obligation to en-
courage patients and consumers to report 
ADRs in an accessible and indefinite manner 
[12]. By introducing a legal right for patients 
to report suspected ADRs directly to regula-
tory authorities, the EU acknowledges pa-
tients and consumers as key sources of infor-
mation on medicines safety and paves the 
way for a faster and more comprehensive 
collection of data on adverse drug reactions 
[13]. Spontaneous ADRs reporting is the 
most widely used and the most cost-effective 
method of data collection [14]. Although its 
advantages spontaneous reporting has sev-
eral drawbacks such as under-reporting, var-
iable quality of the reported data and lack of 
information on drug exposure [15].  

Vaccines to prevent SARS-CoV-2 infec-
tion are considered the most promising ap-
proach in the fight against the COVID-19 
pandemic [16]. Healthcare providers may 
play an essential role in ensuring the contin-
ued safety of COVID-19 vaccines (Fig. 1) 
[17].  
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Figure 1. The six steps approach to monitoring and reporting side effects from COVID-19 vaccines 
(modified from WHO, How to monitor and report COVID-19 vaccine side effects, 2021) [17] 

The role of Bulgarian Drug Agency in 
COVID-19 vaccines safety activities 

The Bulgarian Drug Agency (BDA) is the 
national competent authority for medicinal 
products in Bulgaria. According to the Law 
on Medicinal Products in Human Medicine 
(LMPHM) BDA is a specialized body to the 
Minister of Health to supervise the quality, 
effectiveness and safety of medicines. In its 
competencies, functions and activities the 
BDA is guided by the national legislation 
and the current European directives. BDA 
has the responsibility to maintain a national 
pharmacovigilance system, to have an up-to-
date database on ADRs, to provide pa-
tients/consumers and healthcare profession-
als with the opportunity to report ADRs di-
rectly (by phone or by filling online ADRs 
reporting form on BDA website), to system-
atize and analyze the received information 

and to conduct post-marketing safety sur-
veillance of medicinal products in Bulgaria 
[12]. 

According to the right of patients to report 
ADRs directly to regulatory institutions, an 
electronic form has been published on the 
website of the BDA. This form differs from 
the form intended for medical professionals. 
The patient reporting form includes a ques-
tion regarding how ADR affects the patient’s 
daily activities and quality of life [12]. The 
results from the study conducted in the UK 
show that reports from patients were quite 
more informative in their descriptions of the 
complaint in comparison with the health-
care professionals. Moreover, combining the 
information obtained from the patients and 
medical staff generate more potential signals 
than the reports from health-care providers 
alone [18]. 

Step 1
Obtaining information about past vaccine 

related allergy reactions and refer 
patient to an allergy specialist if there is 

a need for prior consultation

Step 2
Assessment of any health or medical 

conditions listed as precautions by the 
vaccine manufacturer (e.g., pregnancy, 

compromised immune systemsevere 
frailty among older persons)

Step 3
Communication with the patients about 

side effect that could occurr prior to 
vaccination (tiredness, headaches, mild 

fever, arm soreness, muscle or joint 
aches)

Step 4
Vaccination

Step 5 
Observation of the vaccinated person for 
15 minutes for any signs of unexpected 

and severe reactions

Step 6 
Detailed information regarding how and 
where patients to report any unexpected 

and severe reactions should be given. 
Instructions for completing the ADRs 
reporting form should be provided. 
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Patients and healthcare providers should 
report any suspected side effects after re-
ceiving a COVID-19 vaccine to the national 
authority, which in Bulgaria is BDA. It is vi-
tal to identify the causal determinant of the 
reported ADRs, whether they are [19]: 

• factors directly associated to the vac-
cine itself; 

• factors associated to the induced im-
mune reaction provoked by the vaccine; 

• factors related to the specifics of the 
patient himself. 

According to the annual report of BDA 
for 2021 the spontaneous reports of ADRs 
after receiving COVID-19 vaccine were 
3861. The global pandemic of COVID-19 
managed to improve the spontaneous report-
ing of adverse reactions after vaccination 

which increased from 6–7% in the years 
2017–2020 to 72% in 2021 [20]. Moreover, 
in 2021 it turns out that the patients/consum-
ers play an essential role in the process of re-
porting the adverse reactions more actively 
in comparison with the medical profession-
als in the situation with the global pandemic 
of COVID-19.  

Are the excipients included in COVID-
19 vaccines safe? 

Table 1 summarizes the components in-
cluded in four of the five authorized 
COVID-19 vaccines in the EU [21]. The 
vaccines presented do not contain eggs, pre-
servatives, or latex. Each vaccine component 
serves a specific purpose, and each ingredi-
ent is tested in the manufacturing process. 
All ingredients are tested for safety [22]. 

Table 1. Composition of four of the five COVID-19 vaccines authorized in the EU (adapted from Car-
abello et al., 2021) 

Type of 
ingredi-
ent 

Pfizer-BioNTech 
(BNT162b2) 

Moderna 
(mRNA-1273) 

AstraZeneca  
(ChAdOx1-S [recom-

binant]) 

Janssen 
JNJ-78436735; 
Ad26.COV2-S  
(recombinant) 

Active 
compo-
nent 
and 
plat-
form  

mRNA encoding the 
viral spike (S) glyco-
protein of SARS-
CoV-2 virus 
RNA-based vaccine 

Synthetic m (mRNA) en-
coding the pre-fusion sta-
bilized spike glycoprotein 
(S) of SARS-CoV-2 virus 
RNA-based vaccine 

Replication-deficient 
chimpanzee adenovi-
rus vector containing 
the gene of the SARS-
CoV-2 glycoprotein 
spike(S) antigen 
Viral Vector (non-
replicating)  

Recombinant, replica-
tion-incompetent ade-
novirus type 26 ex-
pressing the SARS-
CoV-2 spike protein 
Viral Vector (non-
replicating) 

Excipi-
ents 

ALC-0315 = (4-hy-
droxybutyl) 
azanediyl) bis (hex-
ane-6,1-diyl)bis(2-
hexyldecanoate) 

Lipid SM-102 L-Histidine citric acid monohy-
drate  

ALC-0159 = 2-[(poly-
ethylene glycol)-
2000]-N,N-ditetradec-
ylacetamide 

1,2-dimyristoyl-rac-glyc-
ero3-methoxypolyeth-
ylene glycol-2000 
[PEG2000-DMG] 

L-Histidine hydrochlo-
ride monohydrate 

trisodium citrate dihy-
drate 

1,2-Distearoyl-sn-
glycero-3-phospho-
choline 

cholesterol magnesium chloride 
hexahydrate 

hydroxypropyl-β-cy-
clodextrin (HBCD) 

cholesterol 1,2-distearoyl-snglycero-
3-phosphocholine [DSPC] 

polysorbate 80 polysorbate-80 

potassium chloride tromethamine ethanol ethanol 
potassium dihydrogen 
phosphate  

tromethamine hydrochlo-
ride 

sucrose  

sodium chloride acetic acid sodium chloride sodium chloride 
disodium hydrogen 
phosphate dihydrate 

sodium acetate disodium edetate de-
hydrate (EDTA) 

 

sucrose sucrose   
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Conclusion 
One of the characteristics of COVID-19 

is the high rate of disease transmission and 
this fact leads to an exponential increase of 
cases with constantly emerging new muta-
tional variants. In addition, elderly people 
and those with comorbidities have a much 
higher risk of mortality. Taking everything 
into consideration, the absence of effective 
treatment leads to the conclusion that the de-
ployment of vaccines as well as the measures 
for social distance and good hygiene habits, 
remain the most effective ways to suppress 
the spread of the virus. The global pandemic 
posed a great challenge for the society owing 
to the fact that there is a widespread hesi-
tancy about the decision of getting vac-
cinated. In order to achieve population im-
munity, it is crucial to accomplish high vac-
cination rates. It is important to provide evi-
dence-based information by organizing in-
formation campaigns and conducting indi-
vidual conversations. One of the first steps is 
to increase the awareness of society that 
there is a possibility of unwanted side effects 
related to vaccines. However, most people 
experience no or only mild adverse reac-
tions. Active involvement of patients in the 
direct reporting of ADRs can contribute to 
better decision‐making processes in regula-
tory activities and add value to the safety sur-
veillance process. 

References  
1. WHO, Health topics/ Coronavirus disease 
(COVID-19) https://www.who.int/health-top-
ics/coronavirus#tab=tab_1. [Accessed: 01 February 
2022]. 
2. Batty M. The COVID years: Predictable unpre-
dictability. Environment and Planning B: Urban An-
alytics and City Science. 2022;49(1):3-6. 
doi:10.1177/23998083211072588. 
3. Moghadas SM, Vilches TN, Zhang K, Wells CR, 
Shoukat A, Singer BH, Meyers LA, Neuzil KM, 
Langley JM, Fitzpatrick MC, Galvani AP. The impact 
of vaccination on coronavirus disease 2019 (COVID-
19) outbreaks in the United States. Clinical Infectious 
Diseases. 2021 Dec 15;73(12):2257-64. 

4. Wu Q, Dudley MZ, Chen X, Bai X, Dong K, 
Zhuang T, Salmon D, Yu H. Evaluation of the safety 
profile of COVID-19 vaccines: a rapid review. BMC 
medicine. 2021;19(1):1-6. 
5. Alomar M, Tawfiq AM, Hassan N, Palaian S. Post 
marketing surveillance of suspected adverse drug re-
actions through spontaneous reporting: Current sta-
tus, challenges and the future. Therapeutic advances 
in drug safety. 2020; 11:2042098620938595. 
6. World Health Organization, The Importance of 
Pharmacovigilance, World Health Organization, Ge-
neva, Switzerland, 2002. 
7. EMA. Pharmacovigilance overview 
https://www.ema.europa.eu/en/human-regula-
tory/overview/pharmacovigilance-overview. [Ac-
cessed: 10 April 2022]. 
8. Alomar M, Tawfiq AM, Hassan N, Palaian S. Post 
marketing surveillance of suspected adverse drug re-
actions through spontaneous reporting: Current sta-
tus, challenges and the future. Therapeutic advances 
in drug safety. 2020;11:2042098620938595. 
9. EMA. Safety of COVID-19 vaccines. 
https://www.ema.europa.eu/en/human-regula-
tory/overview/public-health-threats/coronavirus-dis-
ease-covid-19/treatments-vaccines/vaccines-covid-
19/safety-covid-19-vaccines#how-ema-monitors-
vaccine-safety-section. [Accessed: 10 April 2022]. 
10. Konstantinides SV. Thrombotic complications of 
vaccination against SARS-CoV-2: what pharma-
covigilance reports tell us–and what they don't. Euro-
pean Respiratory Journal. 2021;58(1): :2101111 
11. European Commission, Factsheet: COVID-19 
vaccines: Making sure they are safe. December 2020. 
https://ec.europa.eu/info/live-work-travel-eu/corona-
virus-response/safe-covid-19-vaccines-europe-
ans/covid-19-vaccines-making-sure-they-are-
safe_en. [Accessed: 10 April 2022]. 
12. Getova V. Regulatory and practical aspects of pa-
tient participation in drug safety monitoring. PhD the-
ses. Medical University of Plovdiv, 2018. 
13. Santos A. Direct Patient Reporting in the Euro-
pean Union: A Snapshot of Reporting Systems in 
Seven Member States. Health Action International. 
https://haiweb.org/wp-content/uploads/2015/09/Di-
rect-Patient-Reporting-in-the-EU.pdf [Accessed: 10 
April 2022]. 
14. Begaud B, Moride Y, Tubert‐Bitter P, Chaslerie 
A, Haramburu F. False‐positives in spontaneous re-
porting: should we worry about them?. British journal 
of clinical pharmacology. 1994;38(5):401-4. 
15. Edwards KM, Orenstein WA. COVID-19: Vac-
cines. UpToDate, Waltham, MA. [Accessed: 10 April 
2022]. 
16. WHO. How to monitor and report COVID-19 
vaccine side effects, 2021 https://www.who.int/pub-
lications/m/item/how-to-monitor-and-report-covid-
19-vaccine-side-effects. [Accessed: 1 April 2022]. 
17. Palleria C, Leporini C, Chimirri S, Marrazzo G, 
Sacchetta S, Bruno L, Lista RM, Staltari O, Scuteri 
A, Scicchitano F, Russo E. Limitations and obstacles 

https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/vaccines-covid-19/safety-covid-19-vaccines#how-ema-monitors-vaccine-safety-section
https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/vaccines-covid-19/safety-covid-19-vaccines#how-ema-monitors-vaccine-safety-section
https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/vaccines-covid-19/safety-covid-19-vaccines#how-ema-monitors-vaccine-safety-section
https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/vaccines-covid-19/safety-covid-19-vaccines#how-ema-monitors-vaccine-safety-section
https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/vaccines-covid-19/safety-covid-19-vaccines#how-ema-monitors-vaccine-safety-section


 

17 

of the spontaneous adverse drugs reactions reporting: 
Two “challenging” case reports. Journal of pharma-
cology & pharmacotherapeutics. 2013;4(Suppl1): 
S66-72. 
18. Avery AJ, Anderson C, Bond CM, Fortnum H, 
Gifford A, Hannaford PC, Hazell L, Krska J, Lee AJ, 
McLernon DJ, Murphy E, Shakir S, Watson MC. 
Evaluation of patient reporting of adverse drug reac-
tions to the UK 'Yellow Card Scheme': literature re-
view, descriptive and qualitative analyses, and ques-
tionnaire surveys. Health Technol Assess. 
2011;15(20):1-234, iii-iv. 
19. Gras-Champel V, Liabeuf S, Baud M, et al. Atyp-
ical thrombosis associated with VaxZevria® (Astra-
Zeneca) vaccine: Data from the French Network of 
Regional Pharmacovigilance Centres. Therapie. 
2021;76(4):369-373.  
20. BDA. Annual report on the activities of the 

Bulgarian Drug Agency – 2021. 
https://www.bda.bg/images/stories/documents/an-
nual_reports/ИАЛ-Годишен доклад 2021-1.pdf 
21. Caballero ML, Quirce S. Excipients as potential 
agents of anaphylaxis in vaccines: analyzing the for-
mulations of currently authorized COVID-19 vac-
cines. J Investig Allergol Clin Immunol. 
2021;31(1):92-3. 
22. WHO. How are vaccines developed? 
https://www.who.int/news-room/feature-stories/de-
tail/how-are-vaccines-developed  
 

Corresponding author 
Hristina Stoynova 
Faculty of Pharmacy 
Medical University of Plovdiv 
4002, Plovdiv, Bulgaria 
e-mail: hristinastoynova@abv.bg 

  

https://www.who.int/news-room/feature-stories/detail/how-are-vaccines-developed
https://www.who.int/news-room/feature-stories/detail/how-are-vaccines-developed


 

18 

The Modulation Effect of Cannabidiol on Oxygen Species 
and Deoxyribose 
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Cannabidiol (CBD) is widely used for various medical conditions in many countries. Its antiproliferative 
activity and anticancer effect is realized by different mechanisms of cytotoxicity. The aim of our study is 
to define the influence of CBD on deoxyribose degradation and reactive oxygen species as a possible mech-
anism of its antiproliferative action. The experiments were provided in luminol-dependent chemilumines-
cence systems for generation of superoxide and hypochlorite, lipid and deoxyribose system with ferrous-
induced degradation assay, MTT assay and other appropriate tests. The results show that CBD increases 
the measured extent of superoxide and hypochlorite only at highest concentrations (100 µmol/L) and 
doesn’t induce lipid peroxidation. The deoxyribose assay determines Dr-damaging effect in a dose-depend-
ent manner. In addition, CBD shows highest inhibiting effect on leukemic HL-60/Dox resistant cells with 
drug-resistant index < 1 against the lack of effect to epirubicin. In conclusion, the study supports the idea 
that the non-psychotropic cannabinoid CBD’s altered ROS generation and modified cell redox status could 
be an important factor for its anticancer activity in resistant tumors. 
Keywords: cannabidiol, ROS, deoxyribose damage, HL-60 leukemic cells 

Introduction 
Cannabidiol (CBD) is a non-psychotropic 

cannabinoid, isolated from the plant Canna-
bis sativa, Cannabaceae. Many data exist for 
its antiproliferative activity on various types 
of tumor cells (1, 2). The anticancer proper-
ties of cannabinoids are associated with re-
ceptor and non-receptor molecules, e.g. the 
G protein-coupled receptor 55 (3); the vanil-
loid ion channels TRPV-1/2 (4, 5); and the 
cannabinoid receptors (6). Also, CBD inter-
acts with signal molecules such as Bid, Id-1 
and pathways via specific up- and down-reg-
ulation for increased production of ceramide 
and apoptosis (7, 8). Data of Massi et al (9) 
propose the participation of ROS in the cy-
totoxicity of cannabinoids. Numerous inves-
tigations of the HL-60/Dox resistant cells to 
classical cytostatics are directed to obtain the 
causes for its primary gene-determined re-
sistance (10). 

Aim 
The aim of this study is to define the influ-

ence of CBD on deoxyribose degradation and 
reactive oxygen species (ROS) generated 

from in vitro model systems as a possible 
mechanism of CBD’s antiproliferative activ-
ity on sensitive myeloblast leukemia cells 
and their variant resistant to classical cyto-
statics. 

Materials and methods 
Cell culture and drugs. The myeloblast 

leukemic HL-60 cell line and its variant HL-
60/Dox-resistant cell line with expression of 
the MRP1 membrane transporter (10) were 
used in our experiments. They were obtained 
from DSMZ GmbH (German Collection of 
Microorganisms and Cell Cultures). Cell 
cultures were maintained within the expo-
nential phase in a humidified atmosphere of 
95% air, 5% CO2 at 37°C. The cell lines 
were cultured in RPMI-1640 medium sup-
plemented by 10% heat-inactivated foetal 
bovine serum, L-glutamine (final concentra-
tion 2.5 mmol/L) and antibiotics (100 IU/mL 
penicillin and 100 μg/mL streptomycin). 
The resistant cell line was maintained by 
adding 0.2 μmol/l doxorubicin in the cell 
medium. 
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Cannabidiol (CBD) (Fig. 1A) was ob-
tained from Sigma-Aldrich, Germany and 
diluted ex tempore in ethanol to appropriate 
concentrations that ensured a final ethanol 
concentration in cell cultures less than 0.1%. 

Epirubicin (EPI) (Fig. 1B) was obtained 
from Pfizer as Farmorubicin (fl. 2 mg/mL) 
and diluted in dimethyl sulfoxide (DMSO) 
to a final concentration of 0.1% to sol. 
1.0 mg/mL. 

Antiproliferative assay. To study the ef-
fect of CBD on cell growth, leukemia cells 
growing exponentially were seeded into 96-
well cells with a density 105 cells/cm2. CBD 
and EPI were added at various concentra-
tions, ensuring an equal volume of 200 μL 
across the plate. Cell vitality was assessed 
after 72 h by MTT [3-(4,5-dimethyl-2-thia-
zolyl)-2,5-diphenyl-2Htetrazoliumbromid] 
colorimetric spectrophotometric test as de-
scribed by Mosmann, et al (11) with a mod-
ification of Konstantinov, et al (12). 

Chemiluminescent methods. In vitro lu-
minol-dependent chemiluminescence was 
used to determine the influence of CBD on 
the level of ROS in the following systems: 
(1) for generation of superoxide anion radi-
cal from KO2 and (2) hypochlorite anion 
from NaOCl, as described by Hadjimitova, 
et al (13). 

Lipid peroxidation assay. In lecithin-con-
taining system the level of TBA products 
was determined on the basis of the measured 
extinctions of the samples at 532 nm as de-
scribed by Wang, et al (14) after application 
of CBD in three concentrations.  

Deoxyribose degradation assay. The po-
tency of CBD to modulate ferrous-induced 
2-deoxyribose degradation was assessed in 
accordance with Sadowska-Bartosz, et al 
(15). The reaction initiating agent FeCl2 (0.1 
mmol/L) was added to the samples contain-
ing 2-deoxyribose (0.5 mmol/L) in the ab-
sence/presence of different concentrations of 
CBD. All samples were incubated at 37°C 
for 30 min. 0.5 mL of 2.8% trichloroacetic 
acid and 0.5 mL of thiobarbituric acid were 
added and the samples were heated in a boil-
ing water bath at 100°C for 20 min. The ab-
sorbance at 532 nm was measured. The ob-
served oxidative damage was presented as a 
percentage of the control sample. 

Statistical methods and programs. The 
antiproliferative effect of CBD and EPI was 
assessed on the basis of the multiple drug ef-
fect equation of Chou-Talalay (16) by use of 
CompuSyn software (Biosoft, UK). Data 
values for the oxidative changes were con-
sidered statistically significant when 
p < 0.05. 

 
 
 

A. 
 

 

B. 

 
Figure 1. Chemical structure of Cannabidiol (A) and Epirubicin (B).  
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Results 
Comparative antiproliferative effect. 

CBD and EPI have approximately the same 
effect on the sensitive HL-60 cells when ap-
plied at the middle and highest tested con-
centrations with maximal effect around 90% 
inhibition (Fig. 2A). Comparative analysis 
of the results obtained on the HL-60/Dox 
leukaemia cells shows that EPI has no effect 
in all tested concentrations (0.625–2.5 
μmol/L) while CBD effectively inhibits the 
tumor cell growth at 25 μmol/L (90% inhibi-
tion) (Fig. 2B). 

Dose-effect curves of CBD and EPI. CBD 
exhibits 50% effect at concentrations equal 
to 6.62 μmol/L and 7.49 μmol/L after 72 h 
treatment of the sensitive and resistant leu-
kemic cell lines, respectively (Fig. 3A). In 

the wider tested range of 10–100 μmol/L, 
CBD achieves almost full elimination of the 
leukemic cells in concentrations that are 7–
15 times higher than the IC50 values, mean-
ing the cytostatic effect of CBD turns into 
cytotoxic.  

The isobolograms of the dose-effect 
curves on the HL-60/Dox show that CBD 
achieves up to 90% tumor-cell inhibition 
(Fig. 3B). In contrast, EPI shows a lack of 
antiproliferative activity. On the basis of 
computer-simulated relationships between 
dose and effect we may propose that EPI 
may reach 50% inhibition only at doses 
which are two thousand times more than the 
IC50 defined for the sensitive cells, e.g. the 
tumor cells are completely resistant to the 
drug. 

 

A. 

 

B. 

 
Figure 2. Cytotoxicity of CBD and EPI in leukemic cell lines HL-60 (A) and HL-60/Dox (B). Note: 
Data are presented as tumor inhibition (T/C,%) Mean ± SD. Legend: [ ] EPI, epirubicin; [ ] CBD, 
cannabidiol.  
A. 

 

B. 

 
Figure 3. Dose-effect curves of CBD on HL-60 and HL-60/Dox cells grown for 72 in the presence of 
increasing drug concentrations (A); Isobolograms of CBD and EPI on the basis of computer simulated 
data via CompuSyn. Data points entered show the mean effect (Fa) after 72 h treatment of HL-60/Dox 
cells with 6.25, 12.5 and 25 CBD μmol/L, and 0.625, 1.25 and 2.5 μmol/L EPI (B). Note: Data are 
expressed as means in three independent experiments; SD have been omitted for clarity; CBD, canna-
bidiol; EPI, epirubicin.  
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Resistance indices (RIs). The values of 
the RIs of the drugs were calculated as the 
ratio between IC50 on the resistant cell line 
to IC50 on the sensitive cell line. The re-
sistance of the HL-60/Dox cells against 
CBD is evaluated with an index equal to 
1.13, e.g. almost all cells are sensitive to 
CBD, e.g. all leukemic HL-60/Dox cells are 
resistant to EPI. 

Impact of CBD on 2-deoxyribose degra-
dation (fig 4). The model of 2-D-deoxyri-
bose-containing system with a standard iron-
oxidizing agent was used to define the extent 
of oxidative damage, induced by CBD. The 
estimated parameter of the samples contain-
ing higher CBD concentrations (66.66 and 
88.88 μmol/L) shows an increase with 30%. 

In our experiment deoxyribose shows no 
auto-oxidation, meaning CBD has a defini-
tive potential to oxidize 2-deoxyribose, both 
in the presence and absence of iron ions.  

Impact of the CBD on the LDCL in the 
presence of KO2-generated superoxide and 
NaOCl-generated hypochlorite (Fig. 5). In 
the chemiluminescent system for generation 
of superoxide the addition of CBD induces 
almost no changes in the CL-response. At 
the highest tested concentration of 100 
µmol/L, the CL-SI minimally increases with 
~10%. While in the system for generation of 
hypochlorite, the value of the CL-SI reaches 
144% at the maximal tested concentration 
which is indicative of an increase the level of 
the measured hypochlorite in the system.  

 

 
Figure 4. 2-deoxyribose degradation assay. Deoxyribose (0.5 mmol/L) was incubated with 0.1 mmol/L 
Fe(II) in the absence or presence of CBD. Data are reported as means ± SD of percentage of control for 
3 separate measurements. Dr, 2-deoxyribose; CBD, cannabidiol. 

A. 

 

B. 

 
Figure 5. Lumino-dependent chemiluminescence response of CBD in model systems with different 
ROS: KO2 system – KO2 (1 mM solution) produced superoxide formation and OCl- system – NaOCl 
[0.06 mmol/L] – generated hypochlorite. Results are presented as percentage from the controls as the 
mean ± SD of one experiment performed in triplicate. 
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Impact of CBD on oxidative damage of 
lecithin (Fig. 6). The data from the lipid pe-
roxidation assay show lack of capability of 
CBD to affect the auto-oxidation processes 
in the lecithin model system and no inde-
pendent prooxidant effect compared to the 
controls. In the samples containing the 
standard oxidative damage inducing agent 
iron concentration dependent antioxidant ef-
fect has been observed which is maximal at 
the highest tested concentration.  

Discussion 
In our experiments it was obtained that 

the non-psychotropic phytocannabinoid 
CBD has a high antiproliferative effect in a 
wide range of concentrations. The results re-
veal a distinctive difference between the cell 
response to treatment with CBD and EPI. 
Surprisingly, treatment with CBD at the 
tested concentrations from 12.5 to 100 
μmol/L is almost equally effective on the re-
sistant HL-60/Dox cells as on the HL-60 
cells, sensitive to EPI. The dose-response 
curves for CBD on both cell lines are ap-
proximately identical. The question is what 
the causes for this effect are. Some authors 
demonstrate that the inhibiting effect of 

CBD on cell growth corresponds to the in-
clusion of various mechanisms of cytotoxi-
city in dependence with the used dose. They 
observe that the concentration range of 0.1–
5.0 μmol/L influences cell signaling through 
CB1 receptors (17); 3–30 μmol/L CBD acts 
on the TRPV1 ion channels (4); 1–
30 μmol/L CBD affects the activity of 
GPR55 (18); while at 100 μmol/L CBD in-
fluences the opioid μ receptors (19). Despite 
that it is well known that treatment with 
CBD may lead to tumor cell death via both 
ways of apoptosis and autophagy. In addi-
tion, in vitro investigations of Massi, et al (9) 
show an increase in the ROS as a possible 
mechanism for cytotoxic activity. In this di-
rection, we investigate the potential of CBD 
to influence the level of superoxide radical, 
hypochlorite anion and the product of lipid 
peroxidation via appropriate biophysical 
methods. But CBD induces only minimal 
changes to the level of the superoxide radi-
cals generated in the system from KO2. The-
oretically, these results exclude the possibil-
ity of CBD to cause cell oxidative stress. In 
addition, data from the lecithin-containing 
system are indicative of the antioxidant ef-
fect of CBD.  

 
Figure 6. Effect of CBD in lecithin containing system. Lecithin (1 mg/ml) was incubated with 
0.1 mmol/L Fe(II) in the absence or presence of CBD. Data are reported as means ± SD of percentage 
of control for 3 separate measurements. 
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The provided experiments in the 2-deox-
yribose-containing system after addition of 
at least 66.66 μmol/L of the tested drug give 
definitive results for the oxidizing potential 
of CBD towards this biologically important 
molecule. These data give our reason to pro-
pose that CBD can change the functionality 
of the DNA molecule, and by this manner af-
fect the post-genomic signals. The damaging 
effect of CBD is present with or without fer-
rous ions in the medium when applied in the 
highest concentrations (88.88 μmol/L). 

Conclusion 
In conclusion, the non-psychotropic can-

nabinoid CBD effectively inhibits MRP1 
gene-determined resistant leukemic cells. 
The oxidative damage of 2-deoxyribose and 
the changes in the redox status play an im-
portant role for its antiproliferative activity.  
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In nanomedicine, the unique properties of iron nanoparticles make them efficient delivery and therapeutic 
vehicles. Magnetic nanoparticles have been approved by the U.S. Food and Drug Administration (FDA) 
for clinical use: for treating anemia; as a magnetic resonance imaging agent and for cancer treatment. In 
recent years, such nanoparticles have also demonstrated potential for many other biomedical applications 
due to their excellent inherent physical properties, biocatalytic activity, and conversion of laser light into 
heat. Photothermal therapy is a novel therapeutic approach which involves radiation in the near-infrared 
region, coupled with a photo-absorbing agent, in order to convert laser energy into heat, inducing hyper-
thermia. Such therapy can lead to a tumor-specific treatment with minimal damage to surrounding healthy 
tissues. For achieving effective thermal damage, it is essential to determine the right dose of parameters 
such as laser wavelength, power density, duration of laser irradiation, penetration depth and concentration 
of the photo-absorbing agent. The aim of our study was to investigate the potential of iron oxide nanopar-
ticles and ferric carboxymaltose in photothermal cancer therapy. Both formulations showed dose- and time-
dependent increase in the samples' temperature. It was found that they could be considered an effective tool 
for photothermal therapy. 

1. Introduction 
With the progress of nanotechnology, na-

noparticles have been widely studied and ap-
plied in biomedicine. Nowadays nanomedi-
cine is used to enhance the accumulation and 
to provide controlled release of drugs at the 
tumor site, to increase the therapeutic 
agent’s protection and circulation time, and 
thus decrease toxicity to healthy cells [1]. 
The nanoparticles may also help to destroy 
cancer cells themselves when different types 
of physical fields are applied so that they can 
treat cancers with new therapeutic modalities.  

Despite the fact that hyperthermia is one 
of the oldest therapeutic methods, nanoparti-
cles have the potential to model its effective-
ness. Nowadays is well known that hyper-
thermia affects tumor cells more compared 
with healthy cells. Blood flow is the major 
factor by which heat is dissipated so when a 
tissue is externally heated blood flow is in-
creased in order to cool them. The defective 
tumor vasculature with increased endothelial 

fenestrations results in low fluid velocity un-
able to dissipate the heat so that the tumor is 
selectively heated than normal tissue. The 
goal of most hyperthermia applications is to 
maintain tissue temperatures of around 42 to 
47°C. However, the ability to precisely man-
age the heating of the tumor area would be 
critical to improve this treatment modality. 
The nanoparticles can increase the effective-
ness of the treatment when they are incorpo-
rated into the tumor site and act as mediators 
in hyperthermia.  

Hyperthermia can be achieved by various 
fields – electromagnetic radiation, ultra-
sound, magnetic field, est. Laser-induced 
hyperthermia is known as photothermal ther-
apy and is based on a photo-absorbing agent 
which can convert laser irradiation into heat, 
inducing thermal damage. This kind of ther-
apy can lead to a tumor specific treatment 
with minimal damage to the surrounding 
healthy tissues. Gold nanoparticles are the 
optimum candidate for photo-absorbing 
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agent due to their high photo-conversion ef-
ficiency. Recently, successful clinical trials 
of gold-coated silica nanoparticles (Auro-
Shells®) for photothermal therapy of pros-
tate cancer have been published. Auro-
Shells® are designed to absorb energy from 
near-infrared light and convert it to heat, re-
sulting in selective cell death [2]. Gold na-
noparticles have excellent optical properties, 
but they have poor biodegradation which 
leads to long-term physiological clearance.  

Another widely studied mediators in 
photo-thermal therapy are iron-based nano-
particles. Iron is more biocompatible com-
pared to gold because it is an essential ele-
ment in a variety of metabolic processes. 
Characterized by their unique magnetic and 
optical properties as well as their targeting, 
and biocompatibility, magnetic iron nano-
particles can play a multifunctional role in 
many biomedical applications. For example, 
Ferumoxytol, FDA-approved iron oxide na-
noparticles for treating anemia is being used 
as an MRI contrast agent in ongoing clinical 
trials. It also holds great promise for many 
other biomedical applications including drug 
delivery, oral biofilm treatment, and cancer 
therapies [3]. Unfortunately, dextran-con-
taining intravenous iron like Ferumoxytol 
are associated with an elevated risk of ana-
phylactic reactions. Ferric carboxymaltose 
(Ferinject) is a nondextran iron which has 
the advantage of having a very low immuno-
genic potential. 

The aim of our study was to investigate 
the potential of iron oxide nanoparticles and 
ferric carboxymaltose as mediators in photo-
thermal cancer therapy. 

2. Materials and methods 

2.1. Synthesis of casein-coated iron oxide 
nanoparticles  

The iron oxide nanoparticles were 

synthesized in the Faculty of Pharmacy, 
Medical University of Plovdiv, by co-pre-
cipitation of iron chloride salts. For a typical 
synthesis, FeCl3.6H2O and FeCl2.4H2O (in 
molar ratio 2:1) were dissolved in distilled 
water. They were mixed with casein solution 
in distilled water (0.75%) and stirred for 24 
h. After that, the temperature of the solution 
was increased to 50°C, under nitrogen at-
mosphere flow, and 5 ml NaOH (25% solu-
tion) was poured dropwise. After stirring, 
the precipitate was separated via a perma-
nent magnet and was washed three times 
with distilled water. Ferinject® was pur-
chased from a pharmacy. 

2.2. Characterization of nanoparticles 
TEM images was performed by a Talos® 

F200C G2 TEM transmission electron mi-
croscope. The hydrodynamic particle size 
distribution was determined by using a Mi-
crotrac® Nanotrac particle size and zeta po-
tential analyzer OM0022. 

2.3. Thermal measurements of samples  
Changes in temperatures were measured 

by an infrared camera (FLIR Systems). The 
camera was mounted at a 90∘ angle to the di-
rection of irradiation.  

2.4. Water suspension preparation 
Suspensions of casein-coated iron oxide 

nanoparticles in distilled water were pre-
pared in concentrations of 10 mg/ml, 
25 mg/ml, and 50 mg/ml. Ferinject was dried 
and prepared in the same concentrations. 
The iron content in these samples was less 
than 40 mg/ml tissue which is an FDA-
approved dose for intratumoral administra-
tion in magnetic hyperthermia.  

The samples were placed into the 2.5-ml 
eppendorf conical tubes. All studies were 
obtained at room temperature and were con-
ducted in triplicate. We used distilled water 
as a control. 
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Fig. 1. Characterization of nanoparticles. A) TEM of iron oxide nanoparticles. B) TEM of Ferinject. 
C) Size distribution of iron oxide nanoparticles. D) Size distribution of Ferinject. 

2.5. Tissue phantom preparation 
The porcine muscle tissue was homoge-

nized by stirrer and mixed with iron oxide 
nanoparticles or dried Ferinject nanoparti-
cles in the same concentration described 
above – 10 mg/ml, 25 mg/ml, and 50 mg/ml 
tissue. The control was blended porcine 
muscle alone. 

2.6. Statistical Method 
Measurement results were expressed as 

the mean ± standard deviation, calculated us-
ing Microsoft Excel.  

3. Results and discussion 

3.1. Synthesis and characterization of ca-
sein-coated iron nanoparticles 

The casein-coated iron oxide nanoparti-
cles were successfully synthesized. The di-
ameter of the nanoparticles, determined by 
Transmission electron microscope, was 
about 40 nm for Ferinject® and about 80 nm 
for iron oxide (Fig. 1A and 1B). Both trans-
mission electron microscope and size distri-
bution analysis showed that iron oxide form 
aggregates (Fig. 1C). Photothermal therapy 
researchers often use clusters of nanoparti-
cles because they increased temperatures 
more than individual nanoparticles. On the 

other side the size of the particles affects 
their biodistribution in tumor tissues, so the 
large particles should be filtered. 

3.2. Thermal performance of nanoparti-
cles 

The laser parameters in our research were 
similar as these presented in AuroLase® 
therapy. Laser with wavelengths of 810 nm 
and power density 3,5 W/cm2 were used to 
irradiate the samples for 10 minutes. Wave-
length in near-infrared range (around 
800 nm) has the least absorbance and maxi-
mum penetration inside the body. Applied 
power density is appropriate for interstitial 
irradiation, not for skin irradiation 
(0.33 W/cm2 is the skin threshold limit for 
810 nm laser). The thermal changes of the 
samples were followed with an infrared 
camera and recorded every minute. For a tis-
sue with a temperature of 37°C, about a 6°C 
increase is needed to achieve hyperthermia. 

Both iron-based suspensions showed con-
centration- and time-dependent increases in 
temperature (Fig. 2.), rapid in the first 4 
minutes and gradually leveled off thereafter. 
For all three iron oxide concentrations, tem-
perature increase of 9,6°C for 10 mg/ml, 
11,2°C for 25 mg/ml, and 13,3°C for 50 
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mg/ml is enough for hyperthermia to be re-
alized. Ferinject® in doses of 10 mg/ml did 
not produce significant changes (3,7°C). 
Doses of 25 mg/ml (6,8°C) and 50 mg/ml 
(8,8°C) were effective in this study. The 
thermal change of the control was about 1°C. 

 

 

 

 
Fig. 2. Temperature changes upon laser irradia-
tion. A) Water suspensions of iron oxide nano-
particles. B) Water suspensions of Ferinject®. 
C) Tissue phantom with iron oxide nanoparti-
cles. D) Tissue phantom with Ferinject®.  

Similar results were observed in tissue 
phantoms. In this experiment, we used 
blended porcine muscle tissue instead of dis-
tilled water, in order to mimic a body envi-
ronment. Porcine muscle tissues have simi-
lar optical properties as human tissues. Re-
sults were approximately 1°C lower than 
these of nanoparticle water suspensions. 

4. Conclusion  
Both iron-based nanoparticles can effec-

tively absorb light energy and convert it into 
heat under 810 nm laser irradiation and they 
have the potential to be mediators in photo-
thermal therapy. 
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The isoquinoline ring has been found to possess a wide range of biological and pharmacological activities. 
Papaverine, a very well-known isoquinoline, acts as a smooth muscle relaxant and vasodilator. Its biological 
activity attracted a great deal of our interest in the synthesis of potential new drugs, namely isoquinolines 
and their precursors. Due to the interest and previously reported 2-chloro-N-[1-(3,4-dimethoxyphenyl)pro-
pan-2-yl]-2-phenylacetamide, we synthesized a new isoquinoline precursor 2-chloro-N-(3-methyl-1-phe-
nylbutan-2-yl)benzamide as a potential smooth muscle relaxant. In silico simulation predicts smooth mus-
cle relaxant activity for the compound. Our previous in vitro experiments established the influence of other 
isoquinoline precursors on Ca2+ homeostasis. 
Keywords: synthesis, Leuckart reaction, isoquinoline precursors, in silico, smooth muscle relaxant 

Introduction 
Isoquinolines are a family of phytochem-

icals found in plants, like Papaveraceae, Ber-
beridaceae, and Ranunculaceae. Alkaloids 
found in these plants possess a remarkable 
number of biological activities. The isoquin-
oline ring has been found to possess a wide 
range of biological and pharmacological ac-
tivities, for example, antimalarial, anti-HIV, 
insect growth retarding antitumor, antimi-
crobial, antibacterial, etc. [1] A recent study 
has shown that an isoquinoline alkaloid, ber-
berine, has various pharmacological effects, 
such as analgesic, anti-inflammatory, anti-
bacterial, anti-oxidative stress, anti-throm-
botic, anti-tumor, and hypoglycemic activ-
ity. It exerts pain-relieving activity by down-
regulation of transient receptor potential 
vanilloid (TRPV)-1; suppression of toll-like 
receptor 4 (TLR4), mitogen-activated pro-
tein kinase (MAPK), and nuclear factor 
kappa-B (NF-𝜅𝜅B); and modulation of 𝜇𝜇 opi-
oid receptors. Moreover, it could regulate 
the dopamine and N-methyl-D-aspartic acid 
(NMDA) systems and induce the expression 
of Nrf2 to promote analgesia [2]. Shaden 

Khalifa et al. recently showed that isoquino-
lines possess activity against many viral in-
fections, including one of the coronaviruses 
HCoV–OC43 [3].  

From this point of view, isoquinolines 
can be an important starting point for drug 
discovery. Using the isoquinoline structure 
as a base model, we investigated the synthe-
sis of 2-chloro-N-(3-methyl-1-phenylbutan-
2-yl)benzamide as an isoquinoline precursor 
and compound having smooth muscle relax-
ant activity.  

Materials and methods 
All solvents and reagents were purchased 

from Merck and Sigma–Aldrich. The newly 
synthesized compound was characterized by 
1H NMR, 13C NMR, and IR. IR spectrum 
was determined on VERTEX 70 FT-IR 
spectrometer (Bruker Optics, Germany). 1H 
NMR and 13C NMR spectra were recorded 
on a Bruker Avance III HD 500 spectrome-
ter. TLC was carried out on precoated 
0.2 mm Fluka silica gel 60 plates (Merck 
KGaA, Darmstadt, Germany), using chloro-
form: petroleum ether: methanol: acetone = 
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4:4:1:1 as a chromatographic system. In sil-
ico simulation was investigated using PASS 
Online program. 

Results and discussion 
Studying the biological activity of newly 

synthesized molecules has always been a rel-
evant scientific matter. This is related to the 
unfaltering interest in the drug discovery 
area. Over the last decade, in silico methods 
have been applied in the testing processes of 
new drugs. [4] These in silico simulations 
consist of computer-based technology, used 
to predict the biological activities of the 
compounds [5]. In our calculations, PAS-
SOnline Program was used (Prediction of 
Activity Spectra for Substances). In silico 
simulation predict muscle relaxant activity 
for all the compounds.  

Due to the importance of their synthesis 
as isoquinoline precursors, a new amide was 
successfully achieved in order to investigate 
its biological activity and to obtain 1,3-di-
substituted 3,4-dihydroisoquinoline in the 
next step. The amide functional group has 
great importance in chemistry and pharma-
cology. The amides form the backbone of 
peptides, proteins, and other biomolecules 
[6]. Amide synthesis is of crucial importance 
to the pharmaceutical industry [7].  

Our strategy is based on the synthesis of 
appropriate 3-substituted amine and then its 
acylation with 2-chlorobenzoyl chloride to 
prepare corresponding amide.  

To obtain 3-methyl-1-phenylbutan-2-
amine 2, we used a ketone, namely 3-me-
thyl-1-phenylbutan-2-one 1, as a starting 
compound. When applied in Leuckart reac-
tion with HCOOH and HCONH2 reflux at 
180°C for 2 hours it produced N-(3-methyl-
1-phenylbutan-2-yl)formamide 2 at first 
which after hydrolysis in 5N H2SO4 obtained 
the target amine 2 with 80% yield, according 
to the following scheme 1. 

The obtained amine 3 was applied in a re-
action with an acyl chloride, 2-chloroben-
zoyl chloride, for the synthesis of amide. We 
found that 3-methyl-1-phenylbutan-2-amine 
3 reacts easily with 2-chlorobenzoyl chloride 
in the presence of triethylamine to amide 4 
(2-chloro-N-(3-methyl-1-phenylbutan-2-yl)
benzamide) (Scheme 2). We used 2-chloro-
benzoyl chloride because of the presence of 
chlorine. Our previous investigations [8] 
showed that compounds having chlorine 
possess anticonvulsant activity, so func-
tional groups, including chlorine, were well 
tolerated. 

The product is characterized by its IR, 1H, 
and 13C-NMR spectra. Spectral data confirm 
the structure of the obtained compound. 
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Experimental protocols and spectral 
data 

1. Synthesis of 3-methyl-1-phenylbutan-
2-amine 3:  

Synthesis of N-(3-methyl-1-
phenylbutan-2-yl)formamide 2 

To a solution of 5 mmol of the starting 
ketone 3-methyl-1-phenylbutan-2-one 1, as 
a starting compound in 25 ml formamide, a 
catalytic amount of methanoic acid was 
added. The mixture was refluxed for 2 h at 
180oC, then poured in water and extracted 
with CH2Cl2 (3 x 20 mL). The combined ex-
tracts were washed with Na2CO3 solution, 
water, and dried using anhydrous Na2SO4, 
filtered on the short column filled with neu-
tral Al2O3, and then concentrated.  

Hydrolysis of N-(3-methyl-1-
phenylbutan-2-yl)formamide 2 to 3-methyl-
1-phenylbutan-2-amine 3 

To a solution of 5 mmol of N-(3-methyl-
1-phenylbutan-2-yl)formamide 2, 50 ml 5N 
H2SO4 was added. The mixture was refluxed 
for 1 h at 100oC, then poured in water and 
extracted with CH2Cl2 (2 x 20 mL). The wa-
ter layer was alkalized with NH4OH and ex-
tracted with CH2Cl2 (3 x 20 mL). The com-
bined extracts were dried using anhydrous 
Na2SO4, filtered on the short column filled 

with basic Al2O3, and then concentrated.  
3-methyl-1-phenylbutan-2-amine (3): white 
crystals, 70% yield, 1H-NMR: 0.98 (dd, 
J=9.8, 6.8, 6H, 2xCH3), 1.35 (broad s, 2H, 
NH2), 1.67 (dq, J=10.8, 6.8, 1H, CH), 2.38-
2.43 (m, 1H, CH), 2.80-2.86 (m, 2H, CH2), 
7.19-7.22 (m, 3H, Ar), 7.28-7.31 (m, 2H, 
Ar); IR(KBr) νmax, cm−1: 3419 v(N–H, 
>NH), 2959 v(C–H, –CH3), 2928 v(C–H, 
>CH2), 1627 v(C=O), 1536 v(C–C=C, Ph), 
δ(>CH2), 1362 δ(–CH3) 

2. Synthesis of 2-chloro-N-(3-methyl-1-
phenylbutan-2-yl)benzamide 4: To a solu-
tion of 3 mmol 3-methyl-1-phenylbutan-2-
amine 3, 3.5 mmol of 2-chlorobenzoyl chlo-
ride in dichloromethane (10 ml) was added. 
Then 3.4 mmol N(C2H5)3 was added in 10 
minutes. In about 30 minutes the reaction 
mixture was washed consequently with di-
luted HCl (1:4), Na2CO3, and H2O, then 
dried with anhydrous Na2SO4, filtered on the 
short column filled with neutral Al2O3, and 
concentrated. 
2-chloro-N-(3-methyl-1-phenylbutan-2-
yl)benzamide (4): white crystals, 80% yield, 
1H-NMR: 1.06 (dd, J=7.2, 2.5, 6H, 2xCH3), 
1.88-1.94 (m, 1H, CH), 2.79 (dd, J=14.2, 
8.3, 1H, CH2), 2.96 (dd, J=14.2, 6.4, 1H, 
CH2), 4.36-4.42 (m, 1H, CH), 5.96 (d, J=8.8, 
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1H, NH), 7.19-7.26 (m, 4H, Ar), 7.27-7.32 
(m, 3H, Ar), 7.33-7.37 (m, 2H, Ar); 13C-
NMR: 169.6, 166.4, 138.3, 135.6, 133.2, 
132.2, 131.0, 130.1, 129.9, 127.0, 126.6, 
55.9, 38.2, 30.8, 19.7, 17.6; IR(KBr) νmax, 
cm−1: 3264 v(N–H,>NH), 2959 v(C–H,–
CH3), 2928 v(C–H, >CH2), 1643 v(C=O), 
1545 v(C–C=C,Ph), δ(>CH2), 1367 δ(–
CH3) 

In silico simulation predicts smooth mus-
cle relaxant activity for the newly synthe-
sized compound 4. That computer simula-
tion also confirms our previous ex vivo ex-
periments established the influence of other 
isoquinoline precursors on Ca2+ homeostasis 
with another amide 2-chloro-N-(1-(3,4-di-
methoxyphenyl)propan-2-yl)-2-phenyla-
cetamide (IQP). 

Conclusion 
Based on our previous experiments with 

amides of 3-methyl 3,4-dihydroisoquino-
lines, we applied that reaction for the synthe-
sis of an amide of 3-isopropyl 3,4-dihydroi-
soquinolines, as a compound with potential 
smooth muscle relaxant activity. 

Our future research goals are focused on 
the cyclization of the compound to 1,3-di-
substituted 3,4-dihydroisoqinoline and ex 
vivo evaluation of its smooth muscle relax-
ant activity. 
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II. Biomedical Session 

Pulmonary Cavitation – an Underlying Complication in 
Hospitalised Patients with COVID-19 Disease 
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Computed tomography has proven an essential tool for assessing lung structures and is even more valuable 
during the COVID-19 pandemic. Since the pandemic’s beginning, there has been a series of case reports of 
COVID-19 intrathoracic complications. New data on their presence and incidence is constantly growing. 
Typical hallmarks of infection are frequently mentioned and discussed, bilateral multifocal from scattered 
or ground glass infiltrates in early stages or milder cases to consolidations and crazy paving changes in 
severe disease. However, pulmonary cavitation is an infrequent complication not commonly described in 
patients with COVID-19 virus infection. The exact mechanism of cavitation in COVID-19 pneumonia is 
still unknown. However, it is a reason to monitor for co-infection, unusual pathogens, and cavitations in 
the area of pulmonary infarct. This study aims to raise awareness of this severe complication and report the 
incidence of cavitation in hospitalised COVID-19 patients for the past year and describe its characterisa-
tions and evolution. Eight of all patients with COVID-19 admitted to our medical institution last year had 
been diagnosed with pulmonary cavitation. The full spectrum of early and late complications that arise 
throughout the course of SARS-CoV-2 infection is still unknown. Lung cavitation is a rare but severe and 
life-threatening complication of COVID-19. Therefore, it is crucial and essential for all patients to be mon-
itored closely and arrange complete recovery by appropriate follow-up of convalescent patients. 
Keywords: pulmonary cavitation, complication, COVID-19 viral infection, CT lung 

 

Introduction 
Since December 2019, we have experi-

enced multiple waves of Coronavirus dis-
ease 2019 (COVID-19), defined as a pan-
demic by the World Health Organization 
(WHO) on March 12th, 2020 (1). COVID-19 
presents with minor symptoms like fever, 
loss of smell, and dry cough and progresses 
to severe complications like ARDS, pneu-
mothorax, and rarely lung cavities (2). The 
differential diagnosis for cavitary lung le-
sions includes a multitude of pathologies 
ranging from benign (aspergilloma) through 
invasive infectious processes to metastatic 
disease. The exact mechanism of pulmonary 
cavitation in this setting is still unclear. 
Meta-analysis shows that although lung cav-
itation is very uncommon in COVID-19 
pneumonia, it is related to increased morbid-
ity and mortality (2). Here we present a case 

series related to COVID-19 pneumonia-as-
sociated lung cavitation. 

Case 1 
A 75-years-old woman presented to the 

emergency department (ED) with com-
plaints of adynamia, headache, and produc-
tive cough. She tested positive for Covid-19 
on the rapid test. The patient was оn biolog-
ical therapy for autoimmune disease /Poly-
cythemia vera/ and had two doses of the 
Covid-19 vaccine four months prior. Even 
though her initial chest x-ray showed no 
pneumonia, she was referred for hospital 
treatment due to poor general condition. Her 
second X-ray observed pneumonia on the 
left. Her sputum culture was positive for 
Pseudomonas aeruginosa and Aspergillus 
spp. The patient was treated with 
methylprednisolone, antibiotics, an 
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anticoagulant, and antifungal medication 
and, after 14 days, was sent home. Nine days 
later, she was admitted with fever and cough 
with rusty sputum.  

  

 
Her X-ray demonstrated a partial pneu-

mothorax on the left with lung collapse upon 
re-admission. The patient was transferred to 
the intensive care unit (ICU) and placed on 
thoracic drainage. A CT examination re-
vealed multiple areas of consolidation, lym-
phadenopathy and many cavitations of vari-
ous sizes, some of which with the “Monod 
sign”. Aspergillus was isolated from sputum, 
and she was started on antifungals. Unfortu-
nately, the patient died 30 days after the sec-
ond hospitalisation despite intensive care 
and therapy.  

Case 2 
An 82-year-old woman with a Covid-19 

infection of two weeks duration came to the 
ED with a fever and dry cough. Chest CT 
scan found bilateral ground-glass opacities 
affecting 50% of the lung parenchyma and 
mediastinal lymphadenomegaly. A control 

CT one week later demonstrated reduced in-
flammatory changes and peribronchial cavi-
tation in the right fifth segment. Microbiol-
ogy was positive for Aspergillus spp, and ap-
propriate treatment was started. Due to the 
suspicion of latent tuberculosis, a TB spot 
was taken, which also proved to be positive. 
The patient was discharged and referred for 
further TB management. 

 

 

Case 3 
A 57-year-old man presented with fever, 

myalgia, positive rapid Covid-19 test and X-
ray evidence of pneumonia on the left. The 
patient was on immunosuppression for a kid-
ney transplant. Repeated X-rays demon-
strated pneumonia progression. The next 
day, multiple cavitations were visualised on 
the CT scan with thick walls (measuring 3 
m) complicated by pneumomediastinum. 
Later the patient was transferred to the ICU 
due to respiratory failure. Microbiology of 
sputum was positive for P. aeruginosa and 
Candida glabrata. Despite the therapeutic 
measures, the patient died 40 days after hos-
pitalisation.  
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Case 4 
An 82-year-old male with a history of 

transitional bladder carcinoma and meta-
static disease of the lungs, liver, and bones 
was admitted with muscle pain and cough 
complaints. 

 

Chest CT showed small ground-glass 
opacities and multiple nodular lesions, some 
with cavitation, interpreted as cavitary me-
tastases. The patient was discharged and re-
ferred to the oncology committee for follow 
up and treatment. 

Case 5, 6, 7, 8 
The last four patients presented with sim-

ilar symptoms of dyspnea, fatigue, cough, 
fever and headache. One of them was bio-
logical therapy for rheumatoid arthritis. In 
all the cases, sputum analysis and blood cul-
tures failed to demonstrate a causative agent, 
despite repeated tests. Nevertheless, the pa-
tients improved and were discharged with no 
signs of respiratory distress. 

Discussion 
The typical radiological presentation of 

COVID-19 is with bilateral areas of ground-
glass and reticular opacities. Cavitation is a 
rare and atypical radiological finding of 
COVID-19 (3, 4). In our series, the cause of 
cavitation most commonly could not be 
identified (in four cases); less typically, it 
was caused by a superinfection (three cases) 
or cavitary metastasis (one case). In de-
scending order of frequency, the causative 
agents were Aspergillus, Pseudomonas, Tu-
berculosis and Candida, and co-infection 
was more often seen than infection with a 
single agent. Cavitary lung formation with 
spontaneous pneumothorax has been rarely 
reported as a complication of COVID-19 
pneumonia. Zoumot et al. concluded that 
cavitary lung lesions increase the risk of 
pneumothorax (2). Immunosuppression was 
evident in three of the cases of infection and 
both lethal cases. Pseudomonas superinfec-
tion seems to carry a higher risk for adverse 
outcomes, whereas according to the litera-
ture, co-infection with Aspergillus has been 
associated with poor diagnosis and higher 
mortality (5). 

The extent of lung infiltrates on CT does 
not seem to affect the risk of cavitation; Ex-
cept for the “Monod sign”, no other imaging 
signs could predict the etiological agent. 
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Chest X-ray (CXR) is the first-line imag-
ing modality used to diagnose pulmonary in-
fections and complications (6) but is less 
sensitive than CT to detect cavitation. A 
first-line differential diagnosis should be 
considered a secondary bacterial infection 
based on our case series. Lung CT is benefi-
cial in patients with suspected complications 
to detect cavitary lesions, pneumothorax, 
and follow-up. Microbiological tests should 
be done as early as possible to guide therapy. 

Conclusion 
Lung cavitation is not routinely seen in 

combination with COVID-19 lung infection, 
but it can occur. This case series aimed to 
raise awareness and highlight that COVID-
19 pneumonia could be associated with cavi-
tary lung lesions in some severe patients. Ra-
diologists should be aware of the intratho-
racic complications as these may be associ-
ated with higher morbidity and should guide 
clinicians in identifying high-risk patients. 
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The ultrasound elastography technique is used for evaluation of the tissue stiffness. Nowadays it is a part 
of the clinical diagnostic practice for evaluation of the liver. It also gains popularity in the assessment of 
other organs and structures such as the thyroid nodules. They present a very common pathology. Even 
though more than 95% of them are benign, a diagnostic imaging method is required to determine the need 
for fine-needle aspiration biopsy (FNAB). The two-dimensional shear wave elastography (2D-SWE) is a 
non-invasive method, which tends to become one of the most reliable for evaluation of the nodule’s malig-
nancy. In the present review article, we would like to describe the possibilities of 2D-SWE in differentiation 
between benign and malignant nodules of the thyroid gland. This is necessary for the selection of pathologic 
formations, which require further investigation such as FNAB. 
Keywords: 2D-SWE, thyroid nodules, elastography 

Introduction 
Elastography is a special sonographic 

method, which became an important part of 
the daily practice in the last few years for 
evaluation of the liver. Today it continues to 
gain popularity for the assessment of other 
organs such as the thyroid gland, kidneys, 
breast, prostate, lymph nodes, etc.  

The thyroid nodules represent a very 
common pathology. It is reported that more 
than 68% of the population might have one 
or more thyroid nodules with prevalence in 
females. [1, 2] Most of them have no clinical 
presentation and are discovered as incidental 
findings during a screening US examination 
or by another method as an additional fea-
ture. The incidence rate increases with the 
incising age of the patients. [1, 3] Around 
10% of the nodules are malignant with the 
most frequent type of malignancy being the 
papillary carcinoma. A reliable diagnosing 
tool is needed for the differentiation of be-
nign and malignant nodules. 

Ultrasound examination itself is sensitive 
in the detection of nodules of the thyroid 
gland. However, we do not have definitive 

criteria for malignancy. This increases the 
number of unnecessary FNABs or surgeries. 
[4] Also, the histopathological results are not 
always reliable and can sometimes also miss 
a malignant process. Around 15–25% of the 
FNAB results are intermediate, due to either 
not enough specimens or difficulties from 
the morphological features of malignancy. 
[1] In those cases a surgical excision is sug-
gested, which means that the lack of criteria 
for the non-invasive methods leads to a 
larger number of surgeries as well. [1] 
What’s more, a high percentage of the thy-
roid glands are presented with more than one 
nodule. The operator should choose only one 
or two nodules for histological verification. 
This means that another non-invasive 
method is in high demand to rule out benign 
nodules.  

The elastography is a method, which as-
sesses the tissue stiffness. It relies on the re-
port that benign structures are soft, while ma-
lignant structures have low elasticity and in-
creased stiffness. [5] There are two different 
subtypes of the method including strain elas-
tography (SE) and shear wave elastography 



 

37 

(SWE). The 2D-SWE represents a multidi-
mensional Acoustic Radiation Force Im-
pulse (ARFI) technique, which is a quantita-
tive method for assessment of tissue stiffness.  

The combination of 2D-SWE with B-
mode ultrasound examination of thyroid 
nodules could increase the diagnostic value 
of the non-invasive methods and decrease 
the number of invasive ones such as FNABs 
and surgical excisions. 

The aim of this study is to explore the role 
of 2D-SWE as a non-invasive method for the 
differentiation between benign and malig-
nant thyroid nodules. 

2D-SWE technique: 
2D-SWE is an ARFI-based technique, 

which evaluates the propagation of the shear 
waves in the tissues in real-time. They travel 
much faster in stiffer tissues than in softer 
ones. The stiffness is measured not only 
qualitative, but also quantitative. [2, 6, 7] 
The elasticity index (EI) is expressed in me-
ters per second (m/s) or in kilopascal (kPa). 

Different analyses report higher EI in malig-
nant nodules. [1] 

The reliable results demand following of 
the worldwide accepted guidance, criteria 
and medical regulations. [8] 

For the examination of the thyroid gland, 
a linear probe is used. The patient is in su-
pine position; the head is extended as much 
as possible with a pillow under the patient’s 
neck for maximizing the cervical lordosis. 
For a higher level of reliability, the study 
should be performed by an experienced spe-
cialist. The region of interest is chosen to in-
clude the nodule with the suspicious feature 
from the B-mode scan. The results are visu-
alized on a color-coded map over a B-mode 
image (Figure 1).  

Some important artifacts that should be 
avoided raise from the pressure of the trans-
ducer over the gland. During the examina-
tion the operator should only slightly touch 
the skin and use as much gel as possible – 
the pressure can alter tissue’s elasticity char-
acteristics. [6] 

 
Figure 1. 2D-SWE over B-mode scan for evaluation of stiffness of a thyroid nodule in a 26-year-old 
woman. 
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Discussion 
The thyroid nodules are a common pa-

thology, which requires further investigation 
in most cases. Nowadays, all our sources are 
directed toward the early discovery of can-
cer. The malignant nodules of the thyroid 
gland, if found in the early stages, and 
treated properly, have a high surveillance 
rate. The first, cheapest, easiest and harmless 
method to be performed on the thyroid gland 
is the ultrasound examination in B-mode. 
Ultrasound examination itself is sensitive 
enough in the detection of nodules of the 
thyroid gland. Thyroid Imaging Reporting 
and Data System (TIRADS) is based on the 
conventional sonography and was created 
for standardization of the reports worldwide. 
[4, 9] TIRADS is used to classify the thyroid 
nodules in groups with low, intermediate and 
high risk. This system recommends which 
lesions should undergo biopsy, which should 
be followed-up and which are most probably 
benign and do not need further investigation. 
Protocols include assessment of the compo-
sition, echogenicity, size, shape and addi-
tional features. The lesions can be classified 
into five groups. For nodules with no malig-
nancy risk FNAB is not indicated. A biopsy 
is recommended for nodules with low risk, 
which are greater than 2 cm and with inter-
mediate risk, when greater than 1,5 cm. We 
should follow up the smaller intermediate 
ones after a year and reevaluate them. The 
suspicious features of malignancy on the ul-
trasound examination include solid compo-
sition, hypoechogenicity of the lesion, taller 
than wider shape, irregular margins and mi-
crocalcifications. Having at least one of 
them classifies the nodule with high risk and 
requires FNAB in a timely manner. [10] 

The criteria mentioned above are not 
well-defined and a huge percentage of the 
nodules need histologic verification. The re-
search in the field of elastography presented 

promising results for the evaluation of the 
liver – the method is now part of the daily 
practice for the evaluation of stiffness of this 
organ. This led to the conclusion, that in near 
future the method could provide promising 
and reliable results for other structures as 
well. The first type of elastography – SE re-
quires pressure and is operator-dependant, 
which lowers the sensitivity and specificity 
of the method. Due to the disadvantages an-
other modality became necessary. [11] 
These limitations could be overcome with 
the use of acoustic compression over the le-
sion by the acoustic radiation force impulse 
(ARFI) methods such as 2D-SWE. Fukuhara 
et al. compared the sensitivity and specificity 
of strain elastography and ARFI imaging, 
which showed a superior diagnostic accu-
racy of the last group. [11] 

 The most common histologic type of ma-
lignancy is papillary carcinoma. The in-
creased stiffness arises from its high cellu-
larity, on which the elastography relies. In a 
study Farghadani, M. et al. estimated quan-
titatively the 2D-SWE from 57 thyroid nod-
ules. The results proved a significant differ-
ence between the stiffness of the malignant 
and benign lesions – the malignant showing 
much higher values. [3] 

The 2D-SWE represents an additional 
tool and should always follow a B-mode ul-
trasound assessment. It has a high negative 
predictive value, which may decrease the 
rate of unneeded FNAB by providing selec-
tion criteria for the last one. [8, 10] In cases, 
where the US is not determinate enough, the 
2D-SWE can be used for evaluation of the 
risk of malignancy, especially for nodules 
with sizes larger than 1,5 cm and smaller 
than 1 cm. [9, 11] 

In many cases, when a thyroid gland is 
presented with only one suspicious nodule a 
histology is taken. The problem deepens 
when there are more than one regions of 
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interest that require further investigation. 
The risk of cancer is higher in multinodular 
goiters, compared to thyroid glands with one 
nodule. [1] The operator is responsible for 
the decision of performing FNAB. This 
novel technique gives an opportunity for in-
creasing our confidence. Many other ad-
vantages are reported, including [1, 2, 3, 12]: 

1. The shear wave elastography evaluates 
only a certain part of the tissue, so the 
results do not interfere with any stiff-
ness in the surrounding parenchyma.  

2. No pressure is required so the method 
is operator-independent. 

3. Provides quantitative parameters – this 
can help in the differentiation between 
benign and malignant nodules. In a 
study by Shao-Bo Duan et all, 137 
thyroid nodules received 2D-SWE and 
the result was compared with FNAB. 
They reported a high value of the 
technique, when combined with 
conventional US examination the 
sensitivity was 95,7% and specificity – 
94,5%. [2] 

4. The 2D-SWE is non-invasive and re-
producible.  

There are not any pathognomonic fea-
tures that can evaluate the malignancy of a 
nodule. That’s why the combination of im-
aging modalities gives the most reliable in-
formation on whether a biopsy is needed or 
not. In a study conducted by Han et al. 97 
thyroid nodules were evaluated by conven-
tional B-mode ultrasound, 2D and 3D SWE, 
which showed that the diagnostic value of 
the methods is higher when they are used to-
gether. [13] 

Conclusion 
2D-SWE is a novel, non-invasive, quan-

titative, operator- independent, reproducible 
and promising imaging technique in the dif-
ferentiation of benign and malignant thyroid 

nodules. Further investigation is required to 
assess the reliability of the results. However, 
we hope that the combination of 2D-SWE 
and conventional US method will provide 
more reliable criteria to reduce the number 
of unnecessary FNABs and surgeries. 
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The last few years of research suggest that disturbances in the function of the Hypothalamus-Pituitary-
Adrenal axis, caused by different long-term stress factors could play a central role in the pathogenesis of a 
series of diseases. This calls for the development of suitable methodologies for the measurement of long-
term cortisol secretion, an important part of which is the choice of a suitable biological matrix where cortisol 
concentration is to be measured. Due to the physiology of different matrices and the different mechanism 
by which cortisol is deposited in them, measurements will be indicative of a different period of time. Non-
invasive measurements, such as in saliva, hair, urine and others are growing more popular compared to 
blood tests. Of them saliva in particular is very useful due to the significant correlation with serum levels, 
therefore this matrix is appropriate for the determination of the stress reaction towards acute stressors. 
Multiple measurements in a heavily controlled environment, however, are necessary for the detection of 
chronic stress, due to the confounding effect of acute stimuli. Measurements in hair are very useful for this 
purpose, due to the long process of cortisol deposition and the lack of circadian variation in its concentra-
tion. This allows for the determination of cortisol levels over a longer period of time. There are some dis-
advantages, such as the not fully elucidated mechanism of cortisol deposition, which makes accounting for 
potential confounders more difficult. Increasing interest is demonstrated towards the use of nails – a matrix 
similar to hair, which is more convenient in terms of sampling, but unresearched to a large extent. 

Introduction 
The hypothalamus-pituitary-adrenal axis 

(HPA-axis for short) is a vital part of the hu-
man organism’s stress reaction system. The 
main end product of its activation is the re-
lease of cortisol – a hormone vital for the ad-
aptation to the external and internal environ-
ment (1). There is ample evidence that the 
prolonged exposure to stress factors results 
in misfunction of the HPA-axis, resulting in 
a curbed, or sometimes markedly increased 
stress response, which leads either to an ina-
bility to respond to stress, or to a hypersen-
sitivity to even minor stress factors (1). 
These disturbances in the normal function of 
the HPA-axis have been thoroughly investi-
gated and currently it is considered that they 
might play a pivotal role in the pathophysi-
ology of certain psychiatric diseases such as 
bipolar disorder or post-traumatic stress dis-
order (PTSD) (2), (3). The recent insights 
into the factors, contributing to the develop-
ment of such diseases, have raised the ques-
tion about the possibility that better 

diagnostic criteria can be established by in-
vestigating the long-term functioning of the 
HPA-axis, therefore the measurement of 
long-term cortisol secretion could in the fu-
ture be used as a supplemental diagnostic 
tool. In order for that to be possible we need 
to develop better measurement protocols, a 
vital part of which is the decision where ex-
actly cortisol should be measured. 

Aim  
With this review we aim to examine the 

different biological matrices, where long-
term cortisol secretion can be measured, and 
discuss the pros and cons of each of them, 
pertaining to the study of the HPA-axis func-
tion. 

Methods 
A search was carried out in the databases 

of PubMed and ScienceDirect using the 
terms “cortisol biological matrix”, “cortisol 
saliva”, “cortisol hair”, “cortisol feces”, 
“cortisol urine”, “cortisol nail”. Due to the 



 

42 

vast number of studies on the topic, we have 
focused on reviews pertaining to the specific 
properties of the matrices that make them 
useful (or not) for the purposes of long-term 
cortisol measurement. Preferred were stud-
ies, published in high IF journals and in the 
last 10 years (2012–2022). 

Results 
In order to discuss the results there are 

certain physiological properties of cortisol 
that need to be discussed. Cortisol is a lipo-
philic steroid hormone, released in blood by 
the zona fasciculata of the adrenal cortex (4). 
Only the free, protein unbound portion is bi-
ologically active. Most importantly, cortisol 
secretion follows a circadian rhythm, with 
cortisol levels being low during the night, 
reaching a peak in the early morning, and 
steadily dropping throughout the afternoon 
(1). Disturbances can occur in every step of 
cortisol secretion – there can be inadequate 
release, disturbed diurnal variation, abnor-
mally low or high peak levels etc. (5). These 
characteristics are important because of their 
specific interaction with the physiological 
properties of the matrices themselves. 

Serum 
The measurement of hormone levels in 

serum is part of routine clinical practice, 
with blood tests being the most common way 
of measuring cortisol. Usually they are con-
ducted twice – once in the morning and once 
in the afternoon – because of the diurnal var-
iation. Serum cortisol levels are very accu-
rate and are routinely used in the diagnosis 
of Addison’s disease or Cushing’s syndrome 
(6). There are certain disadvantages however 
in the study of long-term cortisol secretion. 
First of all, blood tests are representative of 
a very short period of time, whereas some-
times the period of time, where cortisol se-
cretion is to be measured, can span over sev-
eral months. This means that multiple 

measurements at the exact same time each 
day are necessary in order to produce accu-
rate results. Secondly, plasma cortisol levels 
are severely influenced by acute stressors, 
such as coffee intake, the screen time of the 
previous day or even the venipuncture itself 
(7), which means that patients have to be put 
in a heavily controlled environment. Addi-
tionally, blood test measure total cortisol 
which is dependent on the levels of cortisol-
binding globulin (8). 

Saliva 
Saliva measurements lack many of the 

problems present in blood tests. First of all, 
only the non-protein bound cortisol filters in 
saliva, which means that the results in this 
matrix are representative of the biologically 
active cortisol (9). Additionally, saliva sam-
pling is noninvasive, which means that the 
samples can be taken by the patients them-
selves outside of a clinical setting, unlike 
blood tests. There is nevertheless a signifi-
cant correlation between serum and saliva 
cortisol levels (10). Unfortunately, the circa-
dian rhythm problem is present here as well, 
however the CAR can be more easily meas-
ured (11). A disadvantage in this case is also 
the requirement that patients not eat or drink 
any food or non-water liquid in the hours be-
fore measurement, and also that patients 
with bleeding gingivitis or other types of 
gum disease cannot in many cases provide 
suitable samples because of potential con-
tamination with blood, which leads to inac-
curate results (9). With cortisol levels in sa-
liva being about 1/10 of those in plasma the 
assays employed have to be incredibly sen-
sitive, as nighttime saliva cortisol levels are 
in the realm of nanomols per liter (9).  

Urine 
Compared to blood and saliva tests, 

measurements in urine are rarer, but are still 
done. The use of 24-hour collected urine is 
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not only non-invasive, but also excludes the 
effect of the circadian rhythm, which is a 
major disadvantage of blood and saliva. 
Same as saliva, it does not require the patient 
to be hospitalized, as the sampling can be 
done at home. An important disadvantage 
however is the fact, that several other corti-
sol metabolites are present in urine (9), 
which means that there is a certain amount 
of cross-reactivity when immunoassays are 
employed. Nevertheless, urine still remains 
useful in a clinical setting for the diagnosis 
of Cushing’s syndrome (12). 

Feces 
Although not that present in human re-

search, feces are helpful in cases where cor-
tisol levels need to be measured in free-rang-
ing wildlife (13). It is documented that the 
process of capturing and restraint of such an-
imals acts as an acute stressor for them, 
which means that oftentimes the serum 
measurements are inflated. In such cases fe-
ces prove to be useful, as this way the animal 
does not have to be present or be captured. 
There are several downsides however, a ma-
jor one of which is the fact, that due to bac-
terial degradation, the samples have to be 
collected in a very limited timeframe after 
defecation, and have to be immediately fro-
zen (13). Another problem is the fact that 
cortisol metabolites are measured instead of 
cortisol, which results in more inaccurate re-
sults. Potential confounding factors may also 
be the season and the precise storage condi-
tions. 

Hair 
Hair currently is the most widely used bi-

ological matrix in the study of long-term cor-
tisol secretion due to several reasons. First of 
all, cortisol is deposited by diffusion form 
the capillary bed over a period of months, 

which excludes the effect of the circadian 
rhythm and also the effect of acute stressors 
(7). Nevertheless, there is a study (14) 
demonstrating that an increase in hair corti-
sol has been documented to occur in the mat-
ter of hours after an acute stressor. The sam-
pling is noninvasive and the samples them-
selves just have to be stored in a cool place 
away from direct sunlight. As hair grows at 
a rate of about 1 cm/month (15), it is easy to 
determine the temporal characteristics of the 
results. Important to note is that a recent re-
view by (16) has sternly advised against the 
process of subsectioning hairs in order to try 
and attribute the results in specific segments 
to specific previous months, as there is a lack 
of correlation in the literature thus far. They 
also recommend the measurement of hair 
cortisol to determine chronic stress, however 
only in cases where the chronic stressor has 
not subsided and is still present at time of 
sampling. There are still however multiple 
disadvantages. First of all, there is some dis-
cussion still about potential confounding 
factors such as hair washing frequency, the 
use of hair dye, the type of hair etc. (7). It 
should be noted that the samples are taken 
from the posterior vertex region of the head 
and that the 3 centimeters most proximal to 
the scalp are analyzed, which results in the 
fact that in most studies there is an imbal-
ance in terms of the sex of the participants, 
with males being underrepresented. Another 
problem constitutes the fact that the mecha-
nism by which cortisol is deposited in hair 
remains to be fully elucidated, with research-
ers discussing the potential deposition of 
cortisol by the sebum or by the hair follicle’s 
own cortisol axis (16), (7) (Fig. 1). Lastly a 
lot of people refuse to participate due to ei-
ther aesthetic or cultural concerns for 
providing hair samples. 
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Fig. 1. Proposed mechanisms for cortisol deposition in hair (7) 

Nail 
Nail is an emerging alternative matrix for 

the measurement of long-term cortisol secre-
tion. Due to its similarity with hair, the cor-
tisol levels here are reported to also be rep-
resentative of a longer period of time. (17). 
Although variable, different studies prove a 
strong association between cortisol levels in 
nails and those in hair (17). However, the 
mechanism of cortisol deposition is more 
complicated, with cortisol being deposited 
not only by diffusion during its growth from 
the nail matrix, but also supposedly while 
the nail remains on the nail bed. This means 
that the temporal aspects of the results are 
more complex when comparing to hair, 

therefore the cortisol levels in nail could be 
representative of a period from one week up 
to six months (17).  

Due to its newer status as a potential bi-
omarker for HPA-function, nails are se-
verely understudied, with many potential 
confounding factors such as the use of nail 
dye and nail choice not being researched 
enough. Nevertheless, nail sampling shares 
many of the positives of hair sampling, such 
as being non-invasive and easily stored, all 
the while having several other benefits such 
as sampling by the patient themselves, males 
no longer being underrepresented and lack 
of aesthetic concerns. 

 
Fig. 2. Temporal characteristics of nail growth (17) 
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Discussion 
Taking into account what was said so far, 

the following can be concluded about the use 
of the aforementioned matrices in the study 
of long-term cortisol secretion. Serum, sa-
liva and urine can pinpoint the real-time cor-
tisol levels and therefore are very useful for 
measuring the effect of acute stressors, such 
as psychological, physical or others. Among 
them urine might be the best at establishing 
what the current cortisol levels are in a clin-
ical setting due to the lack of circadian 
rhythm, but with the drawback of having 
lower specificity than saliva and serum. In 
most cases a combination of urine, saliva 
and/or serum testing might be the best alter-
native. Because of the aforementioned char-
acteristics, these matrices are not practical 
for the measurement of long-term cortisol 
secretion, unless very specific conditions are 
enforced, which drastically reduces patient 
compliance. Currently, hair remains the gold 
standard for long-term cortisol measurement 
with multiple studies supporting its use as a 
biomarker for chronic stress (16), (7). More 
studies are currently needed in order for nails 
to be used as a matrix for cortisol measure-
ment, ideally focusing on the mechanisms of 
cortisol deposition and potential confound-
ing influences. 
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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a strain of coronavirus from the coro-
naviridae family, the cause of the current COVID-19 pandemic. Ongoing evidence has revealed it causes 
severe disease in not just the respiratory system, but also in the central and peripheral nervous system. It 
was first believed to infect mostly adults, especially those with co-morbidities such as obesity, hypertension 
and diabetes but recent evidence has shown it to also affect the paediatric population, in more ways than 
we are yet to discover. Although children show milder symptoms compared to adults, some moderate to 
severe neurological effects have been identified. Some children have even presented with only neurological 
deficits, while others have had other concomitant respiratory tract infections. Increasing cases of non-res-
piratory symptoms in COVID-19 is possibly due to the distribution of angiotensin converting enzyme 
(ACE) 2 receptors, which is in fact the target receptor of SARS-CoV-2. This review will evaluate multiple 
case studies, case reports and observational studies of patients less than 18 years of age with a confirmed 
SARS-CoV-2 diagnosis, detailing the time and duration of onset, investigations, treatment, and recovery, 
if any.  
Keywords: pediatrics, COVID-19, SARS-CoV-2, children, neurological symptoms 

Introduction  
The first cases of COVID-19 were identi-

fied in Wuhan, China in December 2019 and 
by the 30th January 2020, it quickly became 
a public health emergency of international 
concern. Less than 2 months later, it was of-
ficially declared a pandemic by the World 
Health Organisation (WHO) on the 11th 
March 2020. At the initial onset, medical 
professionals and scientists around the globe 
thought the elderly and those with co-mor-
bidities were the ‘at risk’ population and tar-
get of SARS-CoV-2. However, it soon be-
came known that this was in fact, not the 
case. The virus has infected patients of all 
ages ranging from infancy to the elderly, 
healthy and with pre-existing conditions 
alike. It can now be said that the virus is ra-
ther systemic and not just merely respiratory.  

SARS-CoV-2 is a positive sense RNA 
(+ssRNA) virus, with a single linear RNA 
segment and its mode of transmission is via 
aerosols/droplets (Singer et al1). According 
to the WHO2, as of the 8th April 2022, there 
have been 494,587,638 cases and 6,170,283 
confirmed deaths worldwide due to COVID-

19. In addition, as of the 5th April 2022, 
11,242,252,352 vaccine doses have been ad-
ministered. Emerging evidence demon-
strates the neurological involvement in the 
pediatric population and that this may be the 
only presentation of COVID-19 in this co-
hort of patients.  

Aim  
The aim of this review is to identify and 

present an overview of the neurological def-
icits and complications found in children 
aged between 0–18 years, who have been di-
agnosed with COVID-19. A brief explora-
tion of the management of these patients will 
also be also be done.  

Materials and methods  
Using the PubMed database, an advanced 

search was made to identify articles pertain-
ing to the topic that were published between 
2019 and 2022. 496 articles were initially 
found and were narrowed down to under 30 
based on the inclusion criteria (aged between 
0–18 and evidence of SARS-CoV-2 infec-
tion) and key words mentioned above. Case 
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reports, reviews, collaborative studies and 
retrospective studies were included. 

Discussion 

A Kawasaki-like condition  
A common theme identified in the litera-

ture was a Kawasaki-like disease known as 
multisystem inflammatory syndrome in chil-
dren (MIS-C), as discussed by Verrotti et al.3 
They suggested it was due to central nervous 
system viral invasion or post infection im-
mune-mediated disease. The classic Kawa-
saki disease itself is a medium vessel vascu-
litis which presents as a high grade fever for 
more than 5 days, erythema or edema of the 
hands and feet, mucous membrane inflam-
mation, rash, as well as coronary artery in-
volvement. It is classically seen in Asian 
children under the age of 5. Similarly, MIS-
C lead to a significant cytokine storm, sub-
sequently causing systemic inflammation 
and multi organ dysfunction, including neu-
rological manifestations.  

Schupper et al.4 also reported 145 sus-
pected cases of Kawasaki like similarities in 
New York city during May 2020. They dis-
cussed a 5 year old boy with no past medical 
history that presented with several days of 
fever, cough and abdominal pain, ultimately 
leading to cardiogenic shock. He tested pos-
itive for COVID-19 antibodies and also had 
high IL-6 levels, which is an inflammatory 
marker that is elevated in COVID-19. The 
young boy then developed cardiopulmonary 
failure which necessitated extracorporeal 
membrane oxygenation (ECMO). Five days 
later, he presented with anisocoria (mydria-
sis of the right eye). The left eye later had the 
same findings after a head CT and 

subsequently, absent brainstem reflexes and 
movement were observed. 

Neurologic and neuroimaging findings 
associated with COVID-19 

A case series by Abdel-Mannan et al.5 re-
viewed 27 patients under 18 years with MIS-
C out of a total of 50 patients. 4 of them 
(14.8%) were previously healthy and only 
presented with new onset neurological 
symptoms, and no respiratory involvement. 
The following findings were identified: pa-
resis, reduced reflexes, meningism, brain-
stem (dysarthria, dysphagia) and cerebellar 
signs. All 4 patients were admitted to the in-
tensive care unit (ICU). Out of the 4, 2 chil-
dren underwent an electroencephalography 
(EEG) and mild excess of slow wave activity 
was found, indicating focal cerebral dys-
function. 

Another study by Krueger et al.7 pre-
sented the case of a 16 year old girl with di-
arrhea, paresthesia and progressive difficulty 
walking for 5 days. She then developed 
acute and progressive paraparesis with hypo-
esthesia below Th6. Brain, cervical, thoracic 
and lumbar MRI imaging demonstrated con-
trast enhancement in the anterior roots of the 
conus medullaris of the spinal cord as well 
as in the bilateral CN VII & VIII complexes.  

This same author also reported the case of 
a 15 year old boy with rhinorrhea and dry 
cough initially, who then had paresthesia, 
absent deep tendon reflexes, quadriparesis 
and reduced superficial and deep sensation 
of all four limbs. Normal bowel and bladder 
function was maintained. He had normal 
brain MRI findings but thoracic and lum-
bosacral MRI showed enhancement of the 
nerve roots.  
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Figure 1. ADEM-like brain changes on MRI: (Lindan et al.6) 

(A, B) A 1 year old male with acute COVID-19 showing confluent areas of high signal in the subcortical 
white matter on coronal FLAIR imaging (A; arrows), and reduced diffusion on DWI trace (B; arrows). 
(C, D) Similar findings seen in a 13 year old male with associated mass effect in the right frontal lobe 
(C; arrow). Subtle enhancement is seen on postcontrast T1 imaging (D; arrow). (E, F) ADEM-like 
changes seen in a 4 year old male on coronal T2 MRI (E; arrow) and axial FLAIR images (F; arrows). 
ADEM = acute disseminated encephalomyelitis. DWI = diffusion weighted imaging. FLAIR = fluid-
attenuated inversion recovery.  
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An observational study by Dugue et al.8 

demonstrated interesting findings in a 6 
week old infant male, born at term, via spon-
taneous vaginal delivery and with a birth 
weight of 3.91 kg. He tested positive for 
COVID-19 and rhinovirus via nasopharyn-
geal and anal swabs, was admitted with fe-
ver, cough and 2 episodes of brief, upwards 
gazes and dystonic bilateral leg extension, 
lasting approximately 10–15 seconds. The 
first episode was observed during a diaper 
change but was not accompanied by shaking, 
breathing changes or pallor. A pyrexia of 
38.4°C and mild hypertension of 114/57 
mmHg were of note. On physical examina-
tion, the infant had a mottled appearance, bi-
lateral overlapping 4th and 5th toes, normal 
fontanelles and an unremarkable neurologi-
cal status. There was a positive family his-
tory of febrile seizures in a developmentally 
normal sibling and no further family history 
of epilepsy was mentioned. A lumbar punc-
ture was performed which showed unre-
markable CSF findings and no detection of 
SARS-CoV-2. The infant also had a normal 
brain MRI. Fortunately, he was discharged 
home after day 1 of admission and no further 
episodes occurred on follow up one week 
later.  

The increasing cases of non-respiratory 
symptoms in COVID-19 could probably be 
due to the distribution of ACE-2 receptors 
found within the nervous system or an unex-
plained immune mechanism, as portrayed by 
Raj et al.9 It is believed that the virus 
breaches the blood brain barrier (BBB) and 

gains entry into the brain either trans-neu-
ronally via olfactory mucosa which has a 
high expression of ACE-2 receptors or via 
blood circulation (Raj et al.9).  

In a multicentre collaborative study by 
Lindan et al.5, they identified 38 children 
with COVID-19 related neurological prob-
lems from France (13), the UK (8), the 
USA (5), Brazil (4), India (2), Argentina (4), 
Peru (1) and Saudi Arabia (1). The most 
common results on imaging were: post-in-
fectious immune mediated acute dissemi-
nated encephalomyelitis-like brain changes 
(16 patients), myelitis (8 patients) and neural 
enhancement (13 patients) all ranging from 
mild to severe. A peculiar case of a 13 year 
old girl with no past medical history who 
presented with loss of consciousness and 
subsequent right-sided hemiparesis as the in-
itial symptoms of COVID-19, was discussed 
by Savić et al.10 She was found to have a 
large left-sided fronto-parietal intracerebral 
hematoma with an intraventricular extension 
and a 5 mm midline shift to the contralateral 
side, as shown below in figure 2. A com-
puted tomography angiography (CTA) re-
vealed a pseudo aneurysm of the fronto-pa-
rietal branch of the left middle cerebral ar-
tery (MCA). She had an initial Glasgow 
coma scale (GCS) of 12 which later deterio-
rated to a score of 7, after transfer to a neu-
rological centre. After craniotomy was per-
formed, a nasopharyngeal PCR test was 
done, which confirmed SARS-CoV-2 infec-
tion, and the etiology of her clinical presen-
tation.  
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Figure 2. Coronal and sagittal head CT images demonstrating a large left-sided fronto-parietal intracer-
ebral hematoma with an intraventricular extension and a 5 mm midline shift to the contralateral side in 
a 13 year old girl. 

Neonatal outcomes in maternal 
COVID-19 

There are few studies available that ex-
plain the prevalence of COVID-19 among 
pregnant women and the possible sequelae 
in their offspring. As it is known that 
COVID-19 infection is highest among those 
with co-morbidities, in a similar manner, ev-
idence has shown that women also devel-
oped the same co-morbidities in pregnancy 
(Cavalcante et al.11). It is believed that ma-
ternal SARS-CoV-2 infection may directly 
and indirectly, via placental abnormalities, 
induce pre-term birth (PTB), low birth 
weight (LBW) and admission to the neonatal 
intensive care unit (NICU) as explained by 

Cavalcante et al.11 Vison and hearing imped-
iments as well as growth impairments have 
also been of note.  

Vivanti et al.12 presented the case of 
transplacental SARS-CoV-2 infection in the 
third trimester. A pre-term male infant was 
delivered at 35 gestational weeks, with a 
birth weight of 2540 g and very low Apgar 
scores (4, 2 and 7 at 1, 5 and 10 minutes re-
spectively). On the third day of life, the in-
fant developed poor feeding, axial hyper-
tonia, irritability and opisthotonus. CSF 
analysis was negative for SARS-CoV-2, 
bacteria, herpes simplex virus (HSV) 1 and 
2 and showed normal glycorrhachia. How-
ever, leucocytosis (300 leucocytes/mm3) and 
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mildly increased protein (1.49 g/L) were 
found. Cerebral ultrasound and EEG were 
normal, and blood cultures were sterile. MRI 
imaging at 11 days of life revealed bilateral 
gliosis of the deep white periventricular and 
subcortical matter, with a slight predomi-
nance on the left side. No specific treatment 
was given and the infant was discharged 
home after 18 days. Follow up at 2 months 
of life showed significantly improved neuro-
logical examination as well as MRI imaging 
(reduced white matter gliosis). The remain-
der of the infant’s clinical exam was also 
normal. As evidenced by this infant’s clini-
cal course, and despite his pre-term delivery, 
he was recovering quite well. 

This same author also evaluated another 
neonate born to a SARS-CoV-2 positive 
mother who experienced early neurological 
symptoms, however, vertical transmission 
was not fully investigated. Inflammatory 
findings were identified on CSF and other 
differential diagnoses that could be the cause 
of the clinical manifestations were excluded. 
Neuroimaging (MRI) regularly showed in-
jury to the white matter which could have 
been due to vascular inflammation, induced 
by SARS-CoV-2, as similarly seen in adults 
cases.  

Conclusion  
The full impact of COVID-19 in the pe-

diatric population is yet to be fully under-
stood. Increasing evidence is gradually re-
vealing that it is not every patient that pre-
sents with the typical respiratory symptoms 
like cough, dyspnoea, nasal congestion, 
runny nose or fever, so it is paramount that 
clinicians consider SARS-CoV-2 as an etiol-
ogy when treating patients with atypical 
symptoms. Hopefully, future literature can 
delve deeper into the non-respiratory symp-
toms that accompany COVID-19 and shed 
more light on the neurotropism of the virus. 

A greater insight and understanding are 
needed for early identification, treatment 
and favourable outcomes for the future gen-
eration. 
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Introduction: Malnutrition is a pathological process of mismatch between the supply of energy and the 
needs of the human body. Enteral nutrition is a process of substrate satisfaction of the needs of the body for 
nutrients and energy using the gastrointestinal tract (GIT) via an inserted tube. Aim: The aim of the study 
is to present the microscopic and ultramicroscopic characteristics of the small intestinal wall as one of the 
factors for successful enteral nutrition. Materials and methods: In study 13 children are enrolled – 10 on 
oral nutrition without GIT disease and 3 on enteral nutrition without GIT disease and 5 adult patients. 
Biopsy materials were taken during gastroscopy. The latest are examined using light microscopic methods 
of routine stained with hematoxylin and eosin materials. Ultramicroscopic study with transmission electron 
microscopy was also conducted. Comparative analyzes with teaching aids stained by the Azan method from 
the Department of Anatomy, Histology and Embryology in Medical University of Plovdiv were also done. 
Results: The examination of the materials characterizes the tissues that make up the gastrointestinal wall. 
Electron microscopy visualizes the structures that ensure successful absorption of nutrients. Nonspecific 
changes were noted – increased round-cell infiltrate without change in the height of the villi and the thick-
ness of the basal membrane. Conclusion: Long term enteral nutrition is not causing significant morpho-
logical changes in the intestine wall. Preserved absorption capacity of the mucosa is one of the main pre-
requisites for successful enteral nutrition.  

Introduction 
Enteral nutrition is a mode of feeding in 

which the nutrients are delivered bypassing 
the esophagus via specially placed tube. The 
latest can be placed through different sites of 
the gastrointestinal tract (GIT) – oro-gastric, 
naso-gastric and naso-jejunal feeding tubes, 
or through an endoscopically placed stoma, 
i.e., percutaneous endoscopically placed 
gastrostomy (PEG) or with an extension in 
the jejunum (PEG-J) or in the jejunum (PEJ). 
Enteral nutrition has a wide range of appli-
cations in clinical practice. Apart from the 
supply of the necessary nutrients it is also 
crucial for the other functions of the GIT 
such as the barrier, immunological and en-
docrine functions. 

The aim of the present study is to assess 
the microscopic and ultramicroscopic char-
acteristics of the small intestinal wall as one 
of the factors for successful enteral nutrition.  

Material and methods 
The study is performed on biopsy materi-

als from the duodenum, taken during gas-
troscopies of 5 patients aged from 45 to 60 
years from the University Hospital “Euro-
hospital” Plovdiv; and 13 children from the 
Clinic of Pediatrics and Medical Genetics in 
Medical University of Plovdiv aged from 1 
to 13 years. All patients have no proven dis-
ease of the GIT. Of the pediatric patients 10 
children were on oral feeding and 3 children 
were on enteral feeding via PEG for period 
of more than one year. 

The biopsy material was fixed in 10% 
neutral formalin and incorporated into for-
malin. Hematoxylin-eosin (H-E) staining 
was performed on paraffin sections with a 
thickness of 5 µm. For light microscopy 
comparative analyzes with teaching aids 
stained by the Azan method from the Depart-
ment of Anatomy, Histology and Embryol-
ogy in MU-Plovdiv are also used. The 
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observation and photo documentation of the 
microscope slides are performed with a dig-
ital photomicroscopic camera of a light mi-
croscope “Olympus BX51”. For the trans-
mission electron ultramicroscopic (TEM) 
study the material was fixed in 4% glutarde 
aldehyde, 0.1 M NaPO4 buffer, followed by 
post-fixation in 4% OsO4 and 0.2 M S’collin 
buffer. Surveillance and microphotographs 
are taken using Philips CM 12 TEM. 

Results 
We use as controls the biopsy samples 

from children without disease of GIT and 
adult patients. The light-microscopic and 
TEM studies of the latest present the normal 
layers and tissue components of the duode-
num wall. Microscopic specimens stained by 
the Azan method show also the entire duo-
denal wall with its three layers – mucosa, 
muscle and serous membrane. The mucosa 
is composed of three tissue layers: the cov-
ering epithelium (lamina epithelialis) of sin-
gle-row cylindrical resorptive epithelium; 
own layer (lamina propria) of loose connec-
tive tissue and a thin layer of smooth muscle 
cells (lamina muscularis mucosae). Through 
the loose connective tissue of the submucosa 
(tela submucosa), the mucosa connects with 
the muscular membrane. In the process of 
histogenesis and organogenesis, the small 
intestinal epithelium forms evaginations – 
small intestinal villi, and between them – 
crypts of Lieberkuhn, or small intestinal 
glands. The enterocytes that make up the ep-
ithelium of the small intestinal villi and 
crypts are four types: resorptive cells, goblet 
cells, enteroendocrine cells and Paneth cells. 
Their distribution is as follows: resorptive 
cells are located in the epithelium of the villi, 
Paneth cells at the bottom of the crypts, and 
goblet and enteroendocrine cells are found in 
both the villi and crypts. The mucosa of the 
duodenum also contains Brunner’s glands, 

whose mucus and micarbonate secretion 
neutralizes the high acidity of the chyme 
coming from the stomach. (Fig. 1) 

 
Fig. 1. Duodenal wall. Light microscopy. Stain-
ing according to Azan. Magnification x4.  

TEM of the duodenal biopsies from adult 
patients visualizes the integumentary epithe-
lium of the villi. The plasma membrane in 
the apical part of the resorptive cells forms 
high, densely arranged microvilli, which are 
covered with the uneven unstructured matter 
of the glycocalyx. The cytoplasmic matrix 
under the microvilli is filled with vacuoles, 
vesicles, microvesicular bodies and dense 
halo granules and single mitochondria. En-
terocytes contact with other ones through a 
series of desmosomes and interdigitations. 
The goblet cells are filled with large secre-
tory granules with content of low electron 
density. (Fig. 2.) 

 
Fig. 2. Biopsy material from the duodenum of an 
adult individual. TEM. Magnification x6500.  
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The biopsy materials from the duodenum 
of adults and children do not show differ-
ences in tissue composition and structure, as 
the processes of maturation of the small in-
testinal wall are completed in the fetal and 
early neonatal periods. The difference is in 
the thickness of the duodenal mucosa. It is 
thicker in adults so the biopsy material of 
them includes only lamina epithelialis and 
lamina propria with their villi and crypts. 
The thinner duodenal mucosa in children al-
lows the inclusion of the submucosa with 
Bruner's glands in it. (Fig. 3.) 

There are no significant differences be-
tween the duodenal biopsies of children on 
oral nutrition and children on enteral nutri-
tion via PEG. In the samples from the latest 
we found mild to moderate nonspecific 

inflammatory infiltration of lymphocytes, 
plasma cells and macrophages in the lamina 
propria as well as single lymph follicles. The 
villi are slightly swollen and hyperemic with 
no change in the height and thickness of their 
basal lamina. Atrophic ones were not found. 
(Fig. 4.) 

Morphometric analysis was performed on 
materials from children on enteral nutrition 
with a focus on the goblet cells in the villi. 
The same was performed on control group 
materials for referent values. In each photo-
graph the best distinguishable villi were se-
lected and the enterocytes and the goblet 
cells were counted. The ratio of the goblet 
cells to the number of enterocytes was calcu-
lated. The results were presented tabularly 
and graphically. (Fig. 5.)  

 

    

A B C D 

Fig. 3. Biopsy material. A. Duodenal mucosa of an adult. Staining H-E. Magnification x10. B. C. D. 
Duodenal mucosa of a child on oral nutrition. Staining H-E. Magnification x10. Magnification x10. 
Magnification x20. 
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Fig. 4. A. Duodenal biopsy of a child on enteral nutrition. Staining H-E. Magnification x20. 
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Fig. 5. Process of studying the number of goblet cells and their dependence on the number of enterocytes 
in a small intestinal villus. Numbers 1–177 correspond to enterocytes; numbers 178–190 correspond to 
goblet cells. Calculated ratio 13/177 = 0.07. 

  
Fig. 6. Arranged calculated ratios corresponding to the different villi 

 

The first graph shows the ratio of the 
number of goblet cells to that of enterocytes 
counted on a villus from the small intestinal 
mucosa of an enteral nutrition patient. The 
values described range from 0.02 to 0.28. 
The second diagram presents these relation-
ships calculated for the samples from 
healthy children. The range here is from 0.05 
to 0.18. From the comparison of the values it 
can be seen that the average number of gob-
let cells corresponding to one enterocyte is 
approximately the same. The chart for the 
patients with PEG shows the presence of 

cases where there are significantly more 
goblet cells and significantly few goblet 
cells. This needs to be explained. (Fig. 6.) 

Discussion 
Literature search in PubMed did not find 

many articles dedicated to the morphometry 
of the GIT of patients receiving enteral nu-
trition. Therefore, we used articles dedicated 
to GIT morphometry in general. Enterocytes 
of the small intestine are involved in nutrient 
absorption, mucus secretion, synthesis of 
gastrointestinal hormones and prevention of 

0.020.02

0.070.070.070.080.08
0.1

0.120.120.130.130.130.140.15

0.26
0.28

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

Enteral feeding

0.05

0.080.09

0.120.13

0.18

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

Case controls



 

57 

bacterial translocation of infectious agents 
from the intestinal lumen into the underlying 
sterile environment (Balzan et al., 2007, An-
astasilakis et al, 2013). Resorptive cells are 
up to 80% and the goblet cells are up to 5% 
of all enterocytes presents a study on mice. 
(Barbara et al., 2003). Two genetic subtypes 
of goblet cells have been identified – sialo-
mucine and sulfomucine (Hino et al., 2015, 
Nyström et al., 2021). Sialomucine secretion 
facilitates the fixation of secretory IgA and 
sulfomucine secretion reduces bacterial 
translocation. The predominant goblet cell 
subtype and their mucus secretion capacity 
depends on the type of nutrients ingested 
(Croix et al., 2011, Hino еt al, 2012). 

Conclusion 
The presence of an accessible and appro-

priate length of GIT with preserved resorp-
tive capabilities of the mucosal layer are one 
of the main prerequisites for successful en-
teral nutrition. Long term enteral nutrition 
via PEG does not cause significant morpho-
logical disorders in the structure of the small 
intestinal wall. However, the loss of physio-
logical stimuli due to the avoidance of 

digestive processes in the oral cavity and 
esophagus affects exocrine secretion, endo-
crine functions and motility of the GIT 
which also affect the efficiency of nutrient 
absorption. 
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Background/Objectives: Liquid biopsy is a technique that comprises detection and isolation of circulating 
tumor cells, circulating tumor DNA and exosomes, as a source of genomic and proteomic information in 
patients with cancer. It is also a tool by means of which we can acquire information about actionable phar-
macogenetic variants. Methods: Our study included 15 patients with colorectal cancer. Circulating tumor 
DNA (ctDNA) was extracted from blood plasma and subsequent DNA sequencing was performed. Results: 
Different germline variants associated with drug toxicity were found to be prevalent in our patients: 8 of 
the patients had a c.665C>T variant in the MTHFR gene, 7 of them – a c.2194G>A variant of the DPYD 
gene, 12 of them – a c.2815C>A variant of the XPC gene. Conclusion: Implementing liquid biopsy testing 
of cancer patients in everyday practice can limit the adverse effects of chemotherapy regiments by selecting 
the most proper treatment depending on the patient’s genetic profile. The potential of liquid biopsies to 
identify a germline mutation is significant and the impact of such detection can serve as a mechanism for 
personalized treatment. 
Grants: НО-13/20 Р-8449 “Targeted genomic profiling for diagnosis and treatment in patients with colo-
rectal carcinoma”  

Introduction 
Liquid biopsy is a revolutionary tech-

nique that includes detection and isolation of 
circulating tumor cells (CTCs), circulating 
tumor DNA (ctDNA), extracellular vesicles 
(EVs, including exosomes and ectosomes) 
and tumor‐educated platelets (TEPs) as a 
source of genomic and proteomic infor-
mation in patients with cancer. Initially cor-
related to prognosis, liquid biopsy data are 
now being studied for cancer diagnosis, 
hopefully including screenings, and most 
importantly for the prediction of response or 
resistance to given treatments. In particular, 
the identification of specific germline vari-
ants in target genes can aid in therapeutic de-
cisions for the appropriateness of treatment 
regiments, thus lowering the frequency of 
adverse side effects and improving patients’ 
compliance. (1). 

Aim 
Cancer is an evolving microcosm driven 

by selective pressures due to the environ-
ment and drug therapy. Malignant cells are 

in competition and/or cooperation with each 
other and with the surrounding environment. 
Cancer therapy must cope with the cellular 
complexity of the disease and face its dy-
namic evolutionary aspect (2). In order to fa-
cilitate treatment choice, it is crucial to dis-
tinguish between germline and somatic mu-
tations. It is already known from many clin-
ical studies that liquid biopsy of cell-free 
DNA (cfDNA) can be used for detection of 
somatic tumor mutations.  

The aim of our study was to evaluate the 
use of liquid biopsy for detecting germline 
variants in patients with solid tumors. 

Materials and methods 
 Our study included 15 patients with 

colorectal cancer. 
 Peripheral blood was collected from 

the patients in Streck tubes. 
 cfDNA Isolation Kit and magnetic 

bead-based cfDNA extraction protocol 
were used for the isolation of cfDNA 
from plasma (3). 

 Subsequent Next Generation 
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Sequencing (NGS) of the extracted 
cfDNA was performed (484 genes). 

 Bioinformatic analysis was conducted 
for the identification of germline vari-
ants in our cancer patients.  

Results 
Different germline variants associated 

with drug toxicity were found in our patients 
(fig. 1):  
 8 of the patients had a c.665C>T vari-

ant in the MTHFR gene; 
 7 of the patients had a c.2194G>A var-

iant of the DPYD gene;  
 12 of the patients had a c.2815C>A 

variant of the XPC gene.  

 
Figure 1. Patients with germline variants 

As it can be inferred from fig. 1, most of 
the patients had more than one germline mu-
tation. From all 12 patients with the 
c.2815C>A variant of the XPC gene, 6 of 
them were found to also have a c.2194G>A 
variant of the DPYD gene and 6 of them – 
the c.665C>T variant of the MTHFR gene. 
Similarly, from all of the 8 carriers of the 
c.665C>T variant of the MTHFR gene four 
of them were also found to have the 
c.2194G>A variant of the DPYD gene and 
six of them – the c.2815C>A variant of the 

XPC gene. Thus, from all 7 patients with the 
c.2194G>A variant of the DPYD gene, in 6 
of them we also found the c.2815C>A vari-
ant of the XPC gene and in four of them – 
the c.665C>T variant of the MTHFR gene. 
In conclusion, there were three patients who 
were carriers of all the three variants of the 
genes we investigated.  

Germline variants can predict а patient’s 
risk for developing cancer, affect drug sensi-
tivity, predict drug toxicity, and could help 
select therapy to minimize side-effects. Liq-
uid biopsy appears to be a noninvasive sen-
sitive and promising tool for detecting 
germline variants, thus becoming more and 
more applicable in personalized medicine. 

Discussion 
Liquid biopsy is a test that can be applied 

to all stages of cancer diagnosis and treat-
ment, allowing non-invasive and real-time 
monitoring of disease development. The 
most promising aspects of liquid biopsy in 
cancer applications are cancer screening and 
early diagnosis because they can lead to bet-
ter survival results and less disease burden. 
Performing liquid biopsy before treatment 
initiation in cancer patients can give infor-
mation about the genetic profile of the tu-
mour (somatic) and the patient (germline), 
thus helping clinicians choose the best treat-
ment regimen with less adverse effects in 
each specific situation (4). 

Conclusion 
Implementing liquid biopsy testing of 

cancer patients in everyday practice can 
limit the adverse effects of chemotherapy 
regiments by selecting the most proper treat-
ment depending on the patient’s genetic pro-
file. The potential of liquid biopsies to iden-
tify a germline mutation is significant and 
the impact of such detection can serve as a 
mechanism for personalized treatment. 
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The medical field of transplantation has seen major progress and advancements in recent years, with excel-
lent methods for enhancing organ preservation, surgical and immuno-pharmacologic treatment capabilities. 
The most significant impediment to transplantation across the globe is the scarcity of organs, which is 
dependent on donations and the availability of viable organs. The medical community can encourage indi-
viduals to consent to organ donation by optimising regional and national organ transplantation systems, 
educating the public, and encouraging the acceptance of an individual's decision to become a donor. A 
significant decrease in organ transplantation was seen during the COVID-19 pandemic, due to the risk of 
infection, resulting in the delay of life-saving surgery for patients with chronic illnesses. COVID-19 and 
the global shortage of organs have demonstrated the need for further development in transplantation. The 
advancement in bioprinting could potentially be an alternative source for viable organs, and the research 
upon using streptococcal enzymes has shown promise to increase the rate of post-surgical success. There-
fore, the continuing advancement of transplantation and solutions to the current burdens on the healthcare 
system is important, to provide essential organs to the chronically ill and give hope for a better quality of 
life. 

Introduction 
A transplant is the process in which 

healthy and viable cells, tissues or organs 
from a donor are surgically placed into a bi-
ologically matched recipient. The reason for 
transplantation is due to the lack of function 
or failure of that particular cell, tissue or or-
gan of the patient. Transplantation has the 
potential to give the recipient an opportunity 
of a longer, healthier life, with a prolonged 
life expectancy, and a chance of normalcy in 
day to day life, which would otherwise be 
impossible in chronic, life threatening dis-
eases. The United Kingdom, has experi-
enced a decline in the number of deceased 
and living donors between the years 2020 to 
2021 by 25% (1) and 56% (1) respectively. 
During 2019–2020, there were reported 
5088 deceased donors (1), whereas, in 2020–
2021 there were 3654 (1) compared to 2019–
2020, which demonstrated a decrease of 
28% (1).The number of people requiring 
transplants is growing yearly, with an esti-
mated amount of 7,000 people in the UK on 
the Transplant Waiting List (2), of which 
470 people died whilst waiting for the trans-
plant (2). Another reason for the decrease in 

donors is due to the lack of communication 
between the prospective donor patient and 
their families. In several instances, families 
are unaware of the decision of a family mem-
ber choosing to become an organ donor in 
the event of their death. Therefore, this has 
led to the loss of potential deceased organ 
donations due to lack of family consent in 
regards to organ retrieval after their death. 
The legal reforms in England over the last 
year are aimed at closing this gap and in-
creasing the number of organ donors. 

Aim 

History of transplantation 
In 1902, Alexis Carrel, a French scientist 

helped pave the way towards organ trans-
plantation by demonstrating that joining the 
blood vessels makes the organ functionally 
viable (3). In 1905, Dr Eduard Zirm per-
formed the first tissue transplant, a cornea 
transplant, leading to the patient being able 
to see again a few hours after the operation 
and for the longevity of his life (3). Further-
more, in 1954, Dr Joseph Murray performed 
the first successful organ transplant, a kidney 
transplant in Boston. The donor and the 

https://nhsbtdbe.blob.core.windows.net/umbraco-assets-corp/23461/activity-report-2020-2021.pdf%20compared%20to%202019-2020
https://nhsbtdbe.blob.core.windows.net/umbraco-assets-corp/23461/activity-report-2020-2021.pdf%20compared%20to%202019-2020
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recipient were twins. Ronald Lee Herrick 
donated a kidney, at the age of 23 to his iden-
tical twin brother, Richard, who was suffer-
ing from chronic nephritis. This surgery led 
to Richard Herrick living for 8 more years 
after the procedure (4) (3). 

Kidney transplantation 
Kidney transplant is the most common or-

gan transplant procedure worldwide, with 
the UK performing over 3,000 kidney trans-
plants yearly (3), and intestinal transplant is 
the least common procedure worldwide (5). 
The reason for the high number of kidney is 
because they can be donated from both de-
ceased and living donors, the former being 
the most common. 

Medical guidelines of transplantation 
The medical procedures and guidelines 

vary depending on the organ that is being 
transplanted. The demand for donations is 
much higher than the number of people that 
are donating their organs, particularly kid-
ney donations. Children and young adults 
are given priority if there is a matched kid-
ney. The reason for this is due to the poten-
tial longer-term benefits compared to older 
adults. Adult recipients are considered under 
a numerical scoring system that considers 
factors such as how long one has been on the 
waiting list, the tissue type, the blood type 
and the age of the patient (6). Upon the avail-
ability of a kidney, patients are notified im-
mediately, therefore, it is imperative for pa-
tients to maintain optimal health and contact 
their doctor should there be any changes in 
the condition of their health.  

Different countries have different rules 
regarding organ donation. In England, there 
is an opt-out scheme, also referred to as the 
“Max and Keira’s Law”. This essentially 
means that all adults are thought to have 
agreed to become organ donors once they 
die, unless they have specifically stated that 

this is not the case. Nevertheless, when a 
loved one passes away, the family's consent 
is still required to obtain the organs and fac-
tors such as faith and beliefs play an im-
portant role in the decision-making process 
for both the family and the individual. This 
scheme, however, does not apply to children 
under the age of 18, instead, the family 
makes the decision, giving consent on the 
patient's behalf (7). 

Method 
A kidney transplant involves the transfer 

of a healthy kidney from the donor and in-
serting it into the recipient with a disease 
which has caused loss of renal function or 
end-stage renal failure. The main indication 
for a kidney transplant is the build of toxic 
waste product in patients due the inability of 
the kidney to filter the blood effectively. 
Without kidney transplant, these patients 
would undergo dialysis sessions, where the 
blood is filtered and the waste products are 
removed. Patients would require an average 
of 3 sessions a week, each lasting approxi-
mately 4 hours, which negatively impacts a 
patients' quality of life. A successful trans-
plant would mean that the patient would no 
longer require dialysis, resulting in a poten-
tially prolonged and better quality of life. 

There are certain conditions that need to 
be met by patients to class them as suitable 
candidates for transplant. They must be well 
informed of the risks and potential benefits 
of the procedure. Patients must be able to 
withstand the surgery, and willing to adhere 
to the recommended treatments after the 
transplant, such as taking immunosuppres-
sive medication and attending regular follow 
up appointments. Most importantly, the pa-
tient must be biologically compatible with 
the organ available and be in a condition that 
enables them to withstand a major invasive 
surgical procedure. On the other hand, there 
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are certain conditions that hinder the patient 
from being a suitable candidate for a trans-
plant, even though they meet the criteria 
mentioned. These include conditions in 
which the patient has an ongoing infection 
such as, AIDS, systemic cancer or patients 
with severe heart disease (8). 

Much like the recipient, the donors must 
also be tested to be considered eligible to do-
nate and must also be in a condition that 
would allow them to withstand the surgery. 
As previously discussed, kidney donations 
can be from living or dead donors. There is 
a higher success rate and a higher chance of 
long term success with living donors. Dona-
tions from a living relative grant a much 
higher success rate and the chance of rejec-
tion is significantly decreased compared to a 
non-related organ donor. For those that do 
not have an appropriate living donor, they 
are added to the kidney transplant waiting 
list until a deceased donor kidney match is 
available. The average wait time in the UK 
is between 2 to 3 and a half years (8). The 
reason for this is due to the lack of donations 
and an increased demand for transplants. 
Once a patient is notified of a suitable kid-
ney, they should not consume anything (9) 
before the commencement of tests that as-
sess the suitability of the recipient to receive 
the kidney transplant. These tests must be 
done immediately so the procedure can be 
done as soon as possible to increase the rate 
of success.  

Medication and post-surgery follow up 
After the surgery, patients are given pain-

killers and started on immunosuppressive 
medication, to prevent the immune system 
from rejecting the new, healthy kidney. In 
majority of cases, the kidney will begin to 
work as soon as the transplant is complete, 
for some however, they will require a dialy-
sis session as the kidney has not begun to 

function properly. A month after the opera-
tion, the patients are required to attend 2 to 3 
appointments weekly to check their kidney 
function and overall health. The number of 
appointments required to attend decreases 
yearly.  

Risks 
Kidney transplant recipients are recom-

mended to stop smoking, reduce alcohol 
consumption, eat a healthy and balanced 
diet, obese patients are encouraged to lose 
weight and patients are advised to decrease 
the chance of developing infections, by im-
plementing hygienic practices (8). Further-
more, recipients are recommended to stop 
smoking as this can increase the risk of de-
veloping some types of cancers. Eating a 
balanced diet is vital in order to provide the 
body with essential vitamins and minerals. 
Foods high in salts should be avoided, as this 
can lead to an increase in blood pressure, 
which is dangerous in people that have had a 
transplant. Patients are also advised to avoid 
certain food groups, until it has been con-
firmed that the transplanted kidney is work-
ing properly. Patients are encouraged to par-
take in regular physical activity after recov-
ering from surgery, on average an adult 
should do about 150 minutes of moderate in-
tensity exercise every week (10). It is im-
portant for the patient to monitor their alco-
hol intake, as alcohol consumption above the 
maximum recommended limit can also lead 
to an increase in blood pressure (10). Immu-
nosuppressant medications are given to the 
patient to prevent the body's immune system 
attacking the new kidney. Taking immuno-
suppressive medication for a long duration 
will decrease the immune system making the 
patient more vulnerable to infections. For 
that reason, it is important that the patient 
practices good hygiene, stays away from ill 
persons and ensures that their vaccines are 
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up to date. Medical advancement in the 
method of organ transplant have signifi-
cantly decreased the potential complications 
from such complex surgical procedures, 
however, despite these advancements there 
is still a significant risk to the patient from 
the surgical procedure itself and the postsur-
gical medical requirements, such as the use 
of immunosuppressive drugs (11). The com-
plications can be grouped into short term or 
long term.  

Short term complications 
Infections are examples of short term 

complications, which can be divided into mi-
nor and major. Minor infections include 
colds, flu’s or from urinary tract infections. 
whereas major involves infections such as 
pneumonia which would require careful hos-
pital monitoring. 

Blood clots are another complication and 
occur in 1 in 100 kidney transplants. They 
can develop in the arteries that have been 
connected to the donated kidney (11). In 
some cases, the clot can be dissolved using 
medication, however most of the time, the 
whole donated kidney needs to be removed 
as there is a block in the blood supply. Arte-
rial stenosis can occur, as a further compli-
cation to the formation of blood clots, 
months or years after the transplant and may 
result in an increase in blood pressure, lead-
ing to the patient requiring a stent. Another 
short-term complication can be a blocked 
ureter due to blood clots or scar tissue for-
mation, which would require a catheter or 
surgery to unblock the ureter. Urine can leak 
at the junction between the ureter and blad-
der leading to fluid accumulation in the ab-
domen or through the surgical incision, 
which would require another surgery to re-
solve (11). 1 in 3 people experience acute re-
jection due to the immune system attacking 
the donated kidney as it is recognised as 

foreign. Therefore, immunosuppressive 
medication is used to prevent this from tak-
ing place (11).  

Long term complications 
Immunosuppressive medication can take 

a toll on the patient's body in various ways. 
Diabetes is a complication due to the high 
blood sugar levels. High blood pressure is a 
serious complication as it can increase the 
risk of other serious conditions such as heart 
diseases, heart attacks and strokes (11). Can-
cer, particularly caused by viruses, are long 
term complications. Most often, they include 
melanoma, non-melanoma, Kaposi sarcoma 
associated with HIV and lymphoma (11). It 
is vital that the patient regularly attends 
check-ups to assess their general condition 
and start them on medication in a timely 
manner, to prevent further progression of the 
illness. 

Results 
Transplantation is the final resort for ter-

minally ill patients or those with life-threat-
ening diseases. Organ donation gives the re-
cipient a chance at a better quality of life. 
Although a transplant patient must take 
drugs to prevent the kidney from being re-
jected, they can gain normalcy in most parts 
of their lives. The majority of beneficiaries 
resume their usual daily activities, including 
full-time employment (13). However, due to 
the limitation of viable organs available for 
donation, it is vital to optimise the rate of 
successful transplantation, by regulating and 
introducing parameters that determine 
whether a would be a suitable candidate as a 
recipient. Dialysis may be a better option 
than kidney transplantation for those who 
are of advanced age, or significant heart or 
vascular disease patients, active or recent 
case of cancer, a history of poor compliance 
of medication or dialysis, severe obesity 
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with a BMI of above 40 or mental illness 
which is poorly controlled (12). Even though 
there are many risks and potential complica-
tions during and after the surgical procedure, 
it is believed that 95% of surviving kidney 
transplants are still functional after one year, 
with many patients having healthy and ac-
tive kidneys twenty years later (13).  

The effect on donors 
Organ donation and transplantation does 

not only affect the life of the recipient but 
also the donor. Short and long-term health 
hazards of the surgical process, organ func-
tion, and psychological difficulties follow-
ing organ donation are all dangers linked 
with living donor organ donation. Donating 
an organ exposes a healthy individual to the 
danger of major surgery and the recovery 
time that comes with it. Pain, infection, her-
nia, bleeding, blood clots, wound complica-
tions, and, in rare situations, death are all im-
mediate surgery-related hazards of organ do-
nation. Statistically, organ donors, on the 
whole, fare well in the long run, (13). Donat-
ing an organ might also result in mental 
health difficulties including anxiety and sad-
ness. The recipient's organ may fail, leaving 
the donor with feelings of regret or resent-
ment. With more than 50 years of follow-up 
data, living-donor kidney transplant is the 
most well researched type of living-organ 
donation (14). In general, research demon-
strates that people who have given a kidney 
have the same life expectancy as those who 
have not. Living kidney donors may have a 
slightly greater risk of renal failure in the fu-
ture, with an increase of 1% (15), according 
to certain studies. High blood pressure, 
higher protein levels in urine, and impaired 
kidney function are all long-term conse-
quences of living-kidney donation (15). The 
possibility of the surgery failing must be 
considered seriously. Even with various and 
advanced testing of both the recipient and 

donor before the transplant, there is still a 
chance that the donated organ could fail or 
be rejected by the donor (13). 

Discussion 

COVID-19 impact on transplantation 
The growing success and better post-

transplant outcome has caused a surge in 
transplant demand as the prevalence of 
chronic organ failure increases. Unfortu-
nately, due to the lack of sufficient organs 
for transplant to fulfil the demand, this has 
led to organ shortage crisis. Therefore, an 
evident rise in patients on the waiting list and 
in the amount of deaths of patients on the 
waitlist has been noted. In the United King-
dom, 312 patients died while waiting for a 
kidney transplant in 2020/21, vastly outnum-
bering the number of patients waiting for 
other organs (16). A single individual can 
give up to eight vital organs, and other tis-
sue, including the heart, kidney, liver, cor-
neas, skin and bones, which can improve the 
lives of up to 75 patients (17). As a result of 
this shortage in organs, patients have been 
deprived from lifesaving transplant surgery 
and a chance of a better quality of life. They 
are left to rely on alternative less efficient 
treatment that severely affects their daily life 
and health, as well as, leaving them depend-
ent on the continuation of such treatment 
throughout their life (18).  

The COVID-19 epidemic has put a huge 
strain on health-care systems throughout the 
world, which have struggled to deal with the 
influx of severely ill patients while also pro-
tecting health-care professionals from infec-
tion. Despite the urgent need for transplant 
for severely sick patients on the waiting list, 
preliminary data shows that transplant of 
solid organs have declined drastically in 
some nations since COVID-19. For exam-
ple, in the UK there was an overall decrease 
of 1298, approximately – 31.31%, in solid 
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organ transplant between the initial 100 
cases of COVID-19 in 2020 to December 31 
2020 (19). The danger of viral transmission 
from donor to recipient or from health care 
personnel to the recipient has created new 
and severe health hazards, affecting the ca-
pacity to properly retrieve organs and per-
form transplants. Patients that were in a sta-
ble condition, as well as those who were 
planned for elective live donor transplants, 
were able to safely postpone surgery until af-
ter the pandemic's incidence peak had 
passed. Each transplant institution was re-
quired to carefully consider the potential risk 
and benefits of proceeding with the trans-
plantations during the pandemic, as addi-
tional complications were presented with 
COVID-19. The effect of COVID-19 is also 
dependent on the frequency and severity of 
the cases which can vary in different loca-
tions. The disruption of organ transplanta-
tion can reoccur with the occurrence of an-
other COVID-19 wave (20). This demon-
strates the need for further advancement in 
the field of transplantation, to not only ac-
commodate the rise in demand of organ 
transplants, but to prevent delay in transplan-
tations during a pandemic, should another 
arise. 

Kidney transplantation advancements 
Global shortage of organs and the corona-

virus pandemic have both led to the decrease 
in transplants, increasing the urgency for the 
advancement in transplantation and finding 
alternative solutions that would increase the 
success rate of the procedure. Advancements 
could include, decrease in the postoperative 
complication of transplantation, such as or-
gan rejection, by introducing streptococcal 
enzymes to increase the success rate of trans-
plantation. Another advancement could be in 
the method of obtaining the organs required 
for transplant, for example, bioengineering 

synthetically functional organs. This would 
decrease the burden on the healthcare sys-
tems around the world in trying to increase 
the number of living and/or deceased donors. 

Streptococcus and autoantibodies 
The new advancements in regards to kid-

ney transplants are vital in order to combat 
the imbalance between the number of organs 
that are donated and those that are needed by 
patients. A number of patients who receive a 
kidney, experience organ rejection after the 
transplant. A study in 2017 by Dr Jordan 
concluded that a streptococcus throat bacte-
ria enzyme can kill the autoantibodies 
against the kidney. Therefore, sensitized pa-
tients who initially may not have met the 
conditions to have a kidney transplant and 
would have had to wait longer, are now able 
to undergo kidney transplant, as the chance 
of rejection could potentially be lowered. Pa-
tients who had an IV drug prior to the trans-
plant reacted better to the transplant and had 
a lower rate of rejection (21).  

Bioengineering 
Research has shown that there has been 

recent development and success in the pro-
gress of bioengineering of kidneys by the 
methods of; organoid modelling, 3D bi-
oprinting, decellularisation and microfluid-
ics. 3D bioprinting, in particular, is able to 
synthesise both the scaffolds and tissue re-
quired for a functional kidney. Bioprinters 
are similar to 3D printers, however, they use 
cells suspended in bioink to create sophisti-
cated three-dimensional structures with pre-
cise geometry and scaffold porosity. Bioinks 
are hydrogels with the mechanical, chemi-
cal, and biological properties needed to ena-
ble cell development. These inks can be 
formed of natural materials like collagen, al-
ginate, gelatine or synthetic materials that 
mimic the microenvironment of a specific 
cell line. The type of 3D bioprinter 



 

67 

determines the bioink that can be used. Most 
importantly, the structures that are formed 
using a bioprinter are able to maintain their 
structural integrity post implantation, shown 
by the success in the printing and implanta-
tion of cardiac tissue. While advancements 
are being made in the production of simple 
tissue, there is still progress required to ena-
ble successful production of complex struc-
tures such as the kidney, which is composed 
of 20 different unique biological cell 
types (22). 

Conclusion 
Transplant is one of the most important 

medical advancements in the modern era. It 
has allowed patients with life threatening 
diseases and chronic organ failure to have a 
“second life” via transplantation of a healthy 
organ from a living or deceased donor. The 
number of people requiring transplantations 
yearly has grown exponentially, but the 
number of organ donations has decreased in 
recent years. This has led to an imbalance 
between the supply and demand of available 
organs for transplantation. Therefore, edu-
cating the public on health promotion and 
disease prevention is essential to combat the 
demands on transplantation, such as healthy 
diet, exercise, smoking and alcohol intake, 
which can all contribute to chronic illnesses 
and organ failure. The COVID-19 pandemic 
had a drastic impact on the ability of trans-
plant procedures to occur, due to the risk of 
organs being contaminated, therefore adding 
risks upon donors and recipients to being in-
fected and potentially causing additional 
medical complications. As a result, there 
was a 58% fall in living donors in the years 
of 2019–2020 solely due to the pan-
demic (1). In the attempt to accommodate 
the high demand upon transplantation, pa-
tients on the waiting list have been given al-
ternative methods of treatment such as 

dialysis for patients with kidney failure. 
However, these alternative procedures are 
not a lasting cure and have a severe impact 
on the patient’s daily life and health as they 
are prolonged lifelong treatments. The new 
technological advancements have shown 
promising results in bioengineering syntheti-
cally functioning organs, which have the po-
tential to alleviate the pressures upon the 
healthcare systems. Furthermore, the suc-
cess of the surgery is continuously chal-
lenged by post-surgical complications in-
cluding organ rejection from autoantibody 
stimulation by the recipient’s immune sys-
tem. Therefore, the method of using strepto-
coccal enzymes could potentially combat the 
rate of organ rejection and provides a new 
hope in transplantation success. 

The progress of improving the current 
transplantation system with the incorpora-
tion of technology shines a new light on 
providing successful surgical treatment, 
while minimising the health impact on the 
patient and improving their quality of life. 
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Small Cell Lung Carcinoma Metastasis to the Breast in Male 
Patient: Case Report 
Simona Todorova1, Petar Georgiev1, Nevena Ilieva2,3, Dmitriy Staykov2,3 
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The leading cause for death due to malignancies both in men and women is lung cancer – up to 25% of all 
cases. Lung carcinoma can be classified into four major histological subtypes – adenocarcinoma, squamous 
cell carcinoma, small cell lung carcinoma (SCLC), and large cell carcinoma. SCLC makes up almost 13% 
of all lung related tumors. The most common sites for metastasis are liver, bone and brain, as well as pleural 
and pericardial effusions. We report an unusual case of a 48-year old male presenting to the Clinical pa-
thology department with recently discovered formation to the right breast. Immunohistochemical evalua-
tion was performed for estrogen (ER), progesterone (PR) and human epidermal growth factor receptor-2 
(HER-2), which turned out to be negative. In cases with triple-negative breast tumors, the possibility of 
metastatic disease should be considered. Being previously diagnosed with SCLC, which is of neuroendo-
crine origin, we performed an additional immunohistochemistry for Synaptophysin, ChromograninA, 
which came out positive, confirming its metastatic nature. To our knowledge, there are no other reports of 
SCLC metastasis to the breast in male patients up to date. Nevertheless, there are reported cases of meta-
static lung cancer, the only difference being the histological subtype – cases of Adenocarcinoma and Squa-
mous cell carcinoma. With this case report we want to show that although very rare the metastasis to the 
breast should be considered as a differential diagnosis especially of TNBC. 
Keywords: Small cell lung carcinoma (SCLC), metastasis, triple-negative breast cancer (TNBC), male pa-
tient 

Introduction 
The leading cause for death due to malig-

nancies both in men and women is Lung 
Cancer (LC) – up to 25% of all cases – being 
the second most common cancer. Risk fac-
tors for lung carcinoma are smoking (ap-
proximately 90 percent of all cases), 
secondhand smoking, familial history, occu-
pational and environmental exposure to 
chemicals/toxins (asbestos, nickel, chro-
mium, radon) and vitamin supplements like 
beta carotene (2). 1 in 15 males will develop 
LC due to the exposure to risk factors, 
mainly smoking habits. In comparison the 
chances for women are 1 in 17 (1). 

Primary lung carcinoma can be subdi-
vided into four major histological subtypes – 
Small cell lung carcinoma (SCLC) and Non-
small cell lung carcinoma (NSCLC) – con-
sisting of Adenocarcinoma, Squamous cell 
carcinoma and Large cell carcinoma. SCLC 
accounts for 15% and NSCLC – 85% of all 
cases (1). The most common metastatic sites 

of SCLC are liver, bones, brain, as well as 
pleural and pericardial effusions. However, 
there are reported cases of unusual sites like 
jaw metastasis, stomach, pancreas, small in-
testine, choroid plexus and the breast (3). 

On the other hand, around 20–54% of ma-
lignant tumors have lung metastasis, making 
it the second most common site after the 
liver. The most common primary malignan-
cies that progress with metastases to the 
lungs are colorectal, head/neck, urologic, 
gastrointestinal non-colorectal cancer, breast 
cancer etc. (4).  

Case description 
48-year old male patient presented to the 

Clinical pathology department with recently 
discovered formation to the right breast. He 
reported that the formation grew larger in the 
following 2 to 3 months. After consultation 
with oncology specialists, he was admitted 
for surgical treatment and histological eval-
uation in the Surgical department. CT scan 
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examination showed dense formation behind 
the right areola, which was 25/26 mm in 
size. No palpable enlarged axillary and su-
praclavicular lymph nodes were detected. 
Additional ultrasound diagnostic confirmed 
the size and location of the formation. 

 
Figure 1.  

Tumorectomy was performed. Grossly, 
well-circumscribed firm oval lesion was 
found – 37 millimeters in greatest dimen-
sion. Histologically the lesion was com-
posed of uniform small to medium-sized tu-
mor cells with scant cytoplasm, irregular cell 
borders and finely granular deeply baso-
philic nuclear chromatin (Fig. 1). Due to the 
localisation of the formation routine im-
munohistochemical evaluation for estrogen 
(ER), progesterone (PR) and human epider-
mal growth factor receptor-2 (HER-2) was 
performed, which were negative. 70% of the 
neoplastic cells were positive for Ki-67 (Fig. 
3 – 3.3), which accounted for very high pro-
liferative activity of the tumor. 

 Based on the unusual morphological fea-
tures of the tumor cells and the immuno-
histochemical negativity for the hormone re-
ceptors, metastasis from another primary site 
was considered in the differential diagnosis. 
Review of the patient's medical history re-
vealed that he had a previous diagnosis of 
SCLC. Typically this tumor expresses a 

variety of neuroendocrine markers – Synap-
tophysin and Chromogranin A. (Fig. 3.1, 
3.2). Both came back positive after immuno-
histochemical evaluation – Synaptophysin 
focally expressed in a dot-like paranuclear 
pattern and Chromogranin A diffusely posi-
tive. Therefore, the tumor formation was 
classified as breast metastasis from primary 
small cell lung carcinoma.  

During the examination process addi-
tional heterogeneous lesions were found in 
the right and left suprarenal glands, enlarged 
oval para-aortic lymph nodes, osteosclerotic 
lesions as well as pulmonary metastasis in 
the mediastinum. 

Discussion 
Breast cancer in general causes 1% of the 

malignancies in male patients, due to genetic 
mutation in the BRCA gene, responsible for 
DNA repair. Breast cancer is a heterogene-
ous disease both clinically and genetically. 
That’s why it is subdivided into different 
classification systems. (5) It is histologically 
classified as preinvasive and invasive. Prein-
vasive consists of Ductal carcinoma in situ 
(DCIS) and Lobular carcinoma in situ 
(LCIS). Invasive consists of Ductal carci-
noma no special type (NST) and Isolated 
lobular carcinoma (ILC) (6). Although this 
classification has a great prognostic value, 
the molecular classification gives us a better 
view on the response to targeted therapies. 

Molecular subtypes can be differentiated 
by the receptor response: luminal A (estrogen 
receptor-positive, HER2/NEU-negative); lu-
minal B (estrogen receptor-positive, 
HER2/NEU overexpressing); HER2/NEU 
positive (HER2/NEU overexpressing, estro-
gen receptor-negative); and (4) basal-like 
(estrogen receptor-negative and HER2/NEU-
negative). (7) 

There is one subtype in particular that 
should be considered – Triple negative 
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breast carcinoma (TNBC). TNBC is a heter-
ogeneous group with aggressive behavior 
that often presents clinically with distant me-
tastases.  

Because of the heterogeneity of this 
group different subclassifications were pro-
posed in recent years. According to one of 
them Triple-negative breast cancer (TNBC) 
is subdivided into six distinct subgroups: ba-
sal-like 1 (BL1), basal-like 2 (BL2), mesen-
chymal (M), mesenchymal stem-like (MSL), 
immunomodulatory (IM) and luminal andro-
gen receptor (LAR) (8). Also the possibility 
for metastasis from another primary site 
should be taken into consideration by the 
pathologist when dealing with TNBC cases. 

 
Figure 2. 1 – Progesterone (PR); 2 – Estrogen 
(ER); 3 – Human epidermal growth factor recep-
tor-2 (HER-2) 

 
Figure 3. 3.1 – Synaptophysin; 3.2 – Chro-
mogranin A; 3.3 – Ki-67 

Metastases to the breast are rare, compris-
ing only 3% of the breast malignancies. The 
most frequent source of a metastatic breast 
lesion is the contralateral breast and less than 
0,5% originate from sites outside the 
breast (9). The most common extra-mam-
mary cancers that metastasize to the breast 
are lymphoma (especially in women), pros-
tate cancer (especially in men), melanoma 
and sarcomas (10). 

Moreover, secondary metastases to the 
breast are extremely rare among the male 
population. Under the key words (small cell 
lung carcinoma (SCLC), breast metastasis, 
male patient) no similar cases were found in 
the literature. However, there were 2 re-
ported cases about the other histological 
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subtypes of lung carcinoma. The first one 
was of a 65-year old male patient, who at the 
time of the primary diagnosis presented with 
massive pleural effusion and tumor masses 
in the main left bronchus and upper lateral 
quadrant of left breast. Histologically and 
immunohistochemically it was proved that 
the primary malignancy in this patient is 
squamous cell lung carcinoma (11). The sec-
ond related case was of a 60-year-old male 
patient who presented with palpable for-
mation in the left breast and initially was di-
agnosed with primary breast carcinoma, but 
after imaging and histological examination it 
turned out to be metastasis from primary 
lung adenocarcinoma (12). On the other 
hand, women are more likely to develop me-
tastasis from primary lung carcinoma. The 
most recent and largest literature review that 
we found is from Güldoğan et al. who found 
258 cases in total for the period until 2019. 
Small cell lung carcinoma accounted only 
for 12 of the described cases (13). 

Conclusion 
In conclusion, breast metastases are very 

rare, especially in male patients, but the pos-
sibility for metastatic breast disease should 
be always taken into consideration, espe-
cially when dealing with TNBC with unu-
sual morphologic features. In the era of per-
sonalized medicine different chemothera-
peutic regimens exist, which makes the dis-
tinguishing between primary and metastatic 
disease extremely important for the precise 
treatment strategy making.  
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Identification of a deceased body is of primary importance in forensic and legal practice. It is based on the 
collection of a large number of data, both from the investigation authorities and through the use of various 
comparative and reconstructive methods. Only through complex joint work, including a wide range of spe-
cialists, can a successful personal identification be achieved. We present a case of a mummified corpse, 
found in an apartment in Pernik, Bulgaria. It was suspected that the body belonged to a 74-year-old woman 
who lived in an apartment that no one had seen for years. Most of the neighbors assumed she was in a 
nursing home. Classic methods of personal identification, such as fingerprinting, dental profile analysis, 
DNA analysis, were not applicable in this case. At the request of the police, a second forensic autopsy was 
performed, using the method of photographic superimposition in the process of establishing the identity of 
the deceased. The method of photographic superimposition is used in cases of medico-legal interest when 
positive identification has not been accomplished and the investigators suspect that the discovered human 
remains belong to a particular person. It consists in comparing features of an unidentified skull with ante-
mortem photographs of a presumed persona and analyzing their morphological correspondence. Photo-
graphic superimposition is still one of the tools that aid the process of personal identification in some fo-
rensic cases, where other methods are not applicable. It can provide necessary support in the work of in-
vestigative authorities. 
Keywords: Identification, photographic superimposition, mumufication, forensic medicine 

Introduction 
Identification of a deceased body is of pri-

mary importance in forensic and legal prac-
tice [1]. It requires a holistic approach and is 
based on the collection of a large number of 
available scientific and contextual data [2], 
both from the investigation authorities and 
through the use of various comparative and 
reconstructive methods [1]. These methods 
comprise: comparing ante-mortem dental 
records with teeth of the skull [3] or facial 
photographs with the cranial characteristics 
by photographic superimposition (PS); 
matching DNA analysis of teeth or bones 
and reference samples; comparing ante-mor-
tem and post-mortem fingerprints or match-
ing other identifiers – unique physical or 
medical traits (skeletal X-rays, numbered 
surgical implants, prostheses) [2, 4]. Only 
through complex joint work, including a 
wide range of specialists and techniques, can 

a successful personal identification be 
achieved [1, 5]. 

Case presentation: We present a case of a 
mummified corpse, found in a seemingly 
abandoned apartment in Pernik, Bulgaria. 
The police suspected that the body belonged 
to a 74-year-old woman, 156 sm tall, who 
used to live in the apartment. None of the 
neighbors had seen the woman for years, and 
most of them assumed that she was in a 
nursery home due to her bad medical condi-
tion. It was necessary for the investigation to 
identify the body, but no fingerprints could 
be obtained from the corpse, nor could den-
tal profile comparison be done. In addition, 
the suspected woman did not have any live 
relatives; therefore performing DNA analy-
sis was not possible as well. The police 
turned to experts in Sofia-city for further 
help in the identification of the deceased 
through the method of PS. Reautopsy was 
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performed and during the external examina-
tion, classical sings of mummification were 
observed and no traumatic injuries (Photo 1). 
The head was opened in a standard way and 
it was empty, the hair on the head consisted 
of dark brown and many white hairs. A white 
metal ring with a specific heart configuration 
was found on the fourth finger of the left 
hand (Photo № 2).  

 
Photo 1. Mummified corpse – general view 

 
Photo 2. Heart-shaped ring 

Based on the examined dental status (Ta-
ble 1) – 13 present teeth with severe degree 
of wearing of the enamel and dentine on their 
chewing surfaces, some with traces of dental 
treatment, and smooth alveolar surfaces in 
the area of the missing teeth (photos 3–6), 
the biological age of the examined corpse 
was determined in the age range 65–75 
years. After measuring the length of the long 
bones (humerus – 28 cm; ulna – 22 cm; ra-
dius – 20,4 cm; femur – 39 cm; tibia – 
31,8 cm; fibula – 35 cm) it was calculated 
with Pearson's formula that the length of the 
body of the deceased was in the range 149–
157 cm. Furthermore, for the purposes of the 
forensic examination and personal identifi-
cation a photo of the face was taken in the 
same position, inclination and magnification 
as the one provided from the police database 
(photo 7 and photo 8). Based on the anthro-
pological and cranioscopic points and lines 
of the skull [4], the photograph of the head 
of the alleged missing person and of the un-
identified mummy were compared and su-
perimposed by the computer program 
GIMP. A positive match was observed 
(photo 9). 

Table 1. 1–8 – numbering with Arabic numerals of permanent teeth, adopted in dentistry; X – missing 
tooth, extracted/fallen during lifetime; AF – amalgam filling; Km – metal crown of a tooth; A, B, C – 
degrees of tooth wear of the masticatory surface of the teeth /according to T. Takei, 1984/ 

RIGHT MAXILLA LEFT 
 AF          AF     

Х   Х Х         Х Х Х 
 С Km   С С С С С С В Km    

8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8 
    В      В В     

Х Х Х Х  Х Х Х Х Х   Х Х Х Х 
RIGHT MANDIBULA LEFT 
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Photos 3–6. Dental status and degree of tooth wear; Crown – ; Amalgam filling –  

 
Photos 7–9. Photographic superimposition 

Discussion and conclusion 
Identification of human remains through 

PS plays an important role in forensic sci-
ence and is under continues development, 
since its first application in 1935 [6]. It is 
used in some medico-legal cases, were DNA 
analysis, comparing dental status or finger-
prints is not possible and the investigators 
suspect that the discovered human remains 
belong to a particular person [1, 2]. The fo-
rensic expertise in such cases relies on the 
analysis of anatomical criteria [4], outlines 
and positional relationships between the 
skull and the face [3]. It consists in compar-
ing features of an unidentified skull with 
antemortem photographs of a presumed per-
sona and analyzing their morphological cor-
respondence [2]. The application of the 
method requires prior determination of the 
permanent signs for identification such as 
sex, age and physique of the unknown per-
son and only in coincidence with those of the 
alleged missing person, the experts proceed 
to compare the unknown skull with a 

photograph of the head. The introduction of 
the computer-aided methods of overlay [7], 
greatly simplified the superimposition tech-
nique in the last 10 years [8, 9], making this 
method one of the tools that aid the process 
of personal identification in some forensic 
cases.  

The presented case proved that PS can 
provide necessary support in the work of in-
vestigative authorities.  
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Around 200–250 000 patients in Bulgaria are in need for thyroid surgery and approximately 2500 thyroid-
ectomies are performed annually. Although low, there is a risk for complications. This study is designed to 
analyze thyroid surgery complications and to evaluate possible techniques for avoidance. The goal of this 
research was to perform a retrospective analysis of early and late complications following thyroid surgery 
in the Department of Surgery at UMHAT “Kaspela” for a 5-year period. It covers postoperative and follow-
up data from 2604 patients operated on for thyroid pathology. Gender distribution was 2186 women /84%/ 
and 418/16%/ men respectively. The majority of cases underwent total thyroidectomy, followed by lobec-
tomy and isthmectomy. Transient hypoparathyroidism was the most frequent complication, with an inci-
dence rate of 14%. Transient recurrent laryngeal nerve palsy was observed in 0.99% of the cases and post-
operative hemorrhage – in 0.53%. Other rare complications include injury to: superior laryngeal nerve, 
phrenic, vagus, accessory or sympathetic nerve, major blood vessel, thoracic duct injury or laryngotracheal 
and esophageal injury. Evaluation of the factors that led to thyroid surgery complications resulted in en-
hancements leading to superior results. Nevertheless, the complications associated with thyroid surgery 
must be well recognized and operative steps should be followed to avoid them. 
Keywords: Thyroid gland, surgery 

Introduction 
Thyroidectomy has become a common 

surgical procedure worldwide. According to 
Penchev et al, thyroid pathology affects 
600 000–800 000 Bulgarians and 200–
250 000 are in need of surgery. Nowadays 
thyroid surgery is considered safe with a 
mortality rate of 0.2%. However, during the 
nineteenth century, thyroid surgery was le-
gally banned by the French Academy of 
Medicine and discouraged by many leading 
surgeons, as a result of its 40% mortality 
rate. With the introduction of Theodor 
Kocher’s operative techniques, the mortality 
rate has been reduced to 2.4% and specific 
complications became apparent. These pit-
falls have relatively low incidence and ac-
cording to global literature should be under 
8%.  

Aim of this study is to analyze thyroid 
surgery complications and to evaluate possi-
ble techniques for avoidance. 

Material 
We have performed a retrospective anal-

ysis of the early and late complications fol-
lowing thyroid surgery in the Department of 
Surgery at UMHAT “Kaspela” for a five 
years period. Thyroid surgery complications 
can be divided to intraoperative and postop-
erative. They include injury to RLN (Recur-
rent laryngeal nerve), SLN (Superior laryn-
geal nerve), phrenic, vagus and accessory 
nerve, blood and lymph vessels, trachea and 
esophagus, hypoparathyroidism, thyrotoxi-
cosis, relapse, respiratory failure following 
extubation: tracheomalacia, compressive 
haematoma, bilateral RLN paresis, negative 
pressure pulmonary oedema, postoperative 
bleeding, pneumothorax, Claude-Bernard-
Horner’s syndrome, complications from sur-
gical positioning, post-sternotomy and cos-
metic complications. Hypocalcemia, recur-
rent laryngeal nerve palsy, and postoperative 
hemorrhage are the most frequent. 
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Methods 
Study data was collected from the medi-

cal records of patients, operative reports and 
follow-up exams. Preoperative work up con-
sisted of physical exam (inspection and pal-
pation of cervical region and thyroid gland), 
blood count, coagulation, biochemistry and 
electrolytes. Chest X-ray and sonography 
are usually done. CT scans were used in dif-
ficult to diagnose cases and ectopic thyroid 
gland. FNA was used to diagnose suspicious 
nodules preoperatively. Frozen section and 
histopathology exams were performed in all 
cases. Preoperative and postoperative laryn-
goscopies were also performed. Techniques 
were identical for all procedures. General 
anesthesia, Kocher’s cervical incision and 
extracapsular dissection with identification 
and preservation of RLN and parathyroid 
glands were used in all patients. The follow-
ing operative procedures were scrutinized: 
total thyroidectomy, lobectomy with or 
without isthmectomy, subtotal thyroidec-
tomy and isthmectomy. 

Results 
This study covers postoperative data from 

2604 patients operated for thyroid pathol-
ogy. Gender distribution was 2186 women 
/84%/ and 418 /16%/ men respectively. The 
majority of cases underwent total thyroidec-
tomy, followed by lobectomy and isthmec-
tomy. Transient hypoparathyroidism was the 
most frequent complication with an inci-
dence rate of 14%. Transient recurrent laryn-
geal nerve palsy was observed in 0.99% of 
the cases and postoperative hemorrhage – in 
0.53%. Mortality was kept at 0%. 

Discussion 
Many surgeons tried to evaluate the risk 

of recurrent laryngeal nerve injury. Galen 
found out that vagal sectioning resulted in 
serious aphonia in pigs and monkeys. 

Wolfler has reviewed 44 of Billroth’s pa-
tients, operated on for thyroid pathology and 
noted a 29.5% RLN paralysis rate. Nowa-
days, the rate of this complication has de-
creased significantly due to the use of new 
operative techniques. Despite that, the rate 
of RLN injury is still high at 0.4 to 7.8%. de-
pending on the operative procedure. Accord-
ing to Christian D (8), risk factors for RLN 
injury are: surgery for cancer, Graves dis-
ease, thyroiditis or substernal goiter, lack of 
RLN identification, revision surgery and pa-
tients with postoperative bleeding, requiring 
reoperation, significant lymph node dissec-
tion and bilateral surgery. Prevention of 
RLN injury depends on the pre- and in-
traoperative approaches. Laryngoscopy is 
recommended in patients with previous cer-
vical surgery or suspected vocal cord pathol-
ogy. Echternach (13) performs pre- and post-
operative laryngoscopy for vocal cord pa-
thology in 761 patients and proves that 20% 
of cases with laryngeal disfunctions had it 
before surgery. Thyroid surgeon should 
strive for RLN visual identification in all 
cases, as it is associated with lower rates of 
nerve injury. The rate of RLN injury accord-
ing to the literature is between 0.4–7.8% and 
in our study it is 0.99% which is consistent 
with the data. Our study show that, the rate 
of nerve damage is significantly increased in 
cases of recurrence and advanced cancer, 
caused by adhesions and altered anatomy. 
Nerve injury is most often unilateral and 
transient, but can also be bilateral. Lahey and 
Crile were the first who recommended RLN 
visualization during surgery. Lahey also ad-
vised lateral ligation of inferior thyroid arter-
ies to further decrease RLN damage and re-
ported nerve palsy rate of 0.3%. The RLN 
damage could be a result of mechanical, 
thermal or vascular factors. Focal demye-
lination after injury leads to temporary 
blockage of nerve conduction /neurapraxia/, 
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that generally recovers after 6–8 weeks. In-
jury to the myelin sheath /axonotmesis/ leads 
to muscular contractions and voice altera-
tions, but it can still recover spontaneously. 
Laceration, severe stretch or crush injury 
leads to permanent interruption of the endo-
neural, perineural or epineural sheaths. It is 
generally advised that no structure is tran-
sected until the RLN is identified visually 
with or without nerve monitoring. Three ap-
proaches have been developed for RLN 
identifications. The inferior approach is suit-
able for revisional surgery, where the nerve 
can be found in an undissected region caudal 
to the previous surgery scar. The inferior ap-
proach involves dissection of a long segment 
of the nerve, which can cause damage, 
devascularization of the inferior parathyroid 
gland and thyroid surgeons should consider 
the possibility for a non-recurrent RLN, es-
pecially on the right. The superior approach 
is useful for large nodular or substernal goi-
ters and in those cases that the nerve couldn’t 
be found using inferior or lateral approach. 
The RLN entry to the larynx is it’s most con-
stant position. The most common approach 
is the lateral one. It’s advantage is the limited 
nerve dissection. The tubercle of 
Zuckerkandl is used for a landmark, located 
almost always medial and overlying the 
nerve. This approach is not useful for revi-
sional surgery, associated with extensive 
scar tissue. Caution should be taken not to 
mistake the posterior branch for the entire 
nerve trunk and transecting the anterior 
branch at the final portion of ligament of 
Berry. Electrical identification of the RLN 
does not substitute visualization and can 
avoid visual false positives. It is helpful for 
identification, neural dissection and predic-
tion of postoperative function, as visualiza-
tion does not evaluate function and injury.  

Considering the blood supply of thyroid 
gland and circulating blood flow, intra- and 

postoperative hemorrhage is anticipated ma-
jor complication. The rate of hemorrhage is 
between 0.5 and 5.4%, according to the lit-
erature, and is dependent on the extend of 
surgery. It can be divided into  

1. Intraoperative hemorrhage – occurring 
before skin closure 

2. Postoperative – after skin closure. 
Postoperative hemorrhage can be 
further divided into: 
A. Early – up to 24 hours after surgery 
B. Late – after 24 hours  

Most cases with significant hemorrhage 
(50–75%) present within the first 6–8 hours. 
Approximately 80–97% of hemorrhage oc-
cur in the first 24 hours, however, there have 
been reports of delayed bleeding occurring 
days after thyroidectomy. Intraoperative 
bleeding may obscure important structures 
and increase the risk of complications. Post-
operative bleeding may result in hematoma 
in the paratracheal space and cause respira-
tory compromise. Risk factors for bleeding 
can be classified into two groups: patient re-
lated and surgery related.  

Patient related factors are: demographic 
(older age, male patients), co-morbidities 
(inherited bleeding disorders, steroid use, 
cirrhosis, chronic renal failure, therapeutic 
anticoagulation) and factors related to the 
thyroid pathology (malignancy, hyperthy-
roidism, vascular anomaly). Aberrant vascu-
lar anatomy is a major risk factor for life-
threatening bleeding. The most common ab-
erration is tortuous version of a normally po-
sitioned vessel. Aberrant right subclavian 
and innominate artery are the most common 
vascular anomalies of the main vessels. The 
location of thyroid gland itself can be the 
cause of vascular variations. Surgery related 
risk factors include extend of surgery, re-op-
erative surgery, surgical techniques, in-
traoperative bleeding and anesthesia related 
factors such as coughing or retching during 
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extubation, nausea and postoperative hyper-
tension due to pain. 

Christensen reports hemorrhage in 2% of 
the cases. Beldridge reports hemorrhage in 
5.4% of cases in total thyroidectomy and 
0.9% in subtotal. The best prophylactic of in-
tra- and postoperative bleeding is rigorously 
following of the surgical protocol: 

- careful lifting of thyroid lobes from the 
tracheal bed; 

- dissection and transection between lig-
atures, clips or use of harmonic scalpel 
and electrothermal bipolar vessel-seal-
ing systems;  

- in case of bleeding avoid grasping 
bleeding tissues en masse, but ligate 
only the bleeding vessel.  

Bleeding can be caused by slipping of the 
ligature on a major blood vessel, reopening 
of previously cauterized vein or oozing from 
the cut edge of thyroid, muscle or other soft 
tissues. Since postoperative bleeding can be 
potentially fatal, prompt diagnosis and man-
agement are required. Patients usually pre-
sent with symptoms, including respiratory 
distress (dyspnea or stridor – 50%), neck 
pain or pressure (25–50%), hemorrhagic 
wound discharge (10–15%), dysphagia (6–
20%), agitation, confusion or sweating (5%). 
Several authors recommend performance of 
Valsalva maneuver prior to closure and re-
evaluation of hemostasis with removed 
shoulder roll. Careful hemostasis is one of 
the key principles of thyroid surgery. 

Postoperative hypoparathyroidism is the 
most common complication in thyroid sur-
gery. Parathyroid glands were the last major 
organ discovered in humans in 1852. First 
reported cases of hypoparathyroidism were 
made by Wollfler and Kocher in 1879, nam-
ing the condition tetany. In 1908 McCallum 
discovered that, removing the parathyroid 
glands causes hypocalcemia. In 1923 Han-
son et all. have isolated parathormone and 

proved its role in homeostasis of calcium and 
phosphorus. The incidence of hypocalcemia 
following thyroid surgery can be as high as 
50% and in general this is a transient condi-
tion.  

Postoperative hypoparathyroidism can be 
divided into: 

• Early – occurring immediately after 
surgery 

• Late – occurring weeks after surgery 
Depending on the time required for nor-

malization of calcium-phosphorus homeo-
stasis, postoperative hypoparathyroidism 
can be divided into: 

• Transient – calcium levels normalize 
in 6–8 weeks after surgery 

• Permanent – requiring replacement 
therapy 

Causes of postoperative hypocalcemia are:  
• Injury, devascularization or inadvert-

ent removal of parathyroid glands 
• Ischemia from scar tissue or damage 

from inflammation 
• Secondary hypoalbuminemia resulting 

from hemodilution or postoperative 
stress and calcium uretic effect of in-
travenous fluids.  

Risk factors for hypoparathyroidism are 
total thyroidectomy for large compressive, 
substernal goiters, surgery for malignancy 
and for chronic hyperthyroidism associated 
with Grave’s disease. Females are more 
likely to develop hypoparathyroidism fol-
lowing thyroidectomy. Earlier studies have 
reported incidence of transient hypoparathy-
roidism as high as 70% with total thyroidec-
tomy and comprehensive central lymph node 
dissection and permanent – in 1–15%. Bilat-
eral central compartment dissection carries 
greater risk for hypoparathyroidism, com-
pared to unilateral.  

The rate of postoperative hypoparathy-
roidism fluctuates widely, depending on the 
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operative method, extend of resection, un-
derlying condition and reporting criteria. 
According to Arthur E, the rate of postoper-
ative hypoparathyroidism is between 1–29%. 
Lynnerup TH and Eroglu in 1995 report 
transient hypoparathyroidism in 12% of the 
cases and permanent in 1.8%.  

Early diagnose of hypoparathyroidism is 
important for better clinical outcomes. The 
diagnose is established with postoperative 
screening of serum calcium and parathor-
mone. Three major trends have emerged re-
cent years in postoperative calcium manage-
ment. The idea is to predict the patients with 
high risk of hypoparathyroidism and to be 
treated early without prolonging hypocalce-
mia.  

• Measuring serum calcium and phos-
phate levels between the night of the 
surgery and the following morning. 
Sam et al. found out that those who be-
came hypocalcaemic had an overnight 
rise in serum phosphate to > 1.44 
mmol/L. 

• Routine empiric supplementation of 
calcium with or without calcitriol (vit-
amin D)  

• Intraoperative PTH, drawn some time 
between right after skin closure to 6 
hours after, for predicting the risk of 
hypocalcemia. 

One of the challenges of thyroid surgery 
is to identify the parathyroid glands and pre-
serve them with their blood supply. The su-
perior parathyroid glands are less variable in 
location, because of the limited migration, 
and are typically located near the cricothy-
roid joint, just superior to the entry point of 
RLN. During thyroidectomy, dissection 
should be kept along the thyroid capsule to 
minimize devascularization or removal of 
the glands. Small vessels can usually be en-
countered between the parathyroid and thy-
roid capsule. If it is necessary to divide these 

vessels near the parathyroid gland, clips or 
fine tip bipolar at least 2–3 mm away from 
the parathyroid should be used. Parathyroid 
glands can be adherent or embedded within 
the thyroid capsule. Any parathyroid gland 
inadvertently removed, should be reim-
planted into intramuscular pocket of the ster-
nocleidomastoid muscle, marked by a col-
ored permanent suture or a clip. Section of 
the gland can be sent for frozen section con-
firmation before reimplantation. 

Conclusions 
Evaluation of the factors that led to thy-

roid surgery complications resulted in tech-
nical and instrumental enhancement leading 
to superior results. Nevertheless, the compli-
cations associated with thyroid surgery must 
be well recognized and operative steps 
should be followed to avoid them. 
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Cesarean section is the most common surgical procedure in obstetrical practice, in which the fetus and its 
appendages are extracted by laparotomy and hysterotomy. The increased frequency of abdominal delivery 
worldwide and in our country is associated with an increased risk of maternal and perinatal morbidity and 
mortality. The most common intraoperative complications are hemorrhage, trauma to the bladder and ure-
ters, retroperitoneal hematoma. Postoperative complications are numerous and are observed not only in the 
postpartum period (puerperium), but also at a later stage, even in subsequent pregnancies and births. Some 
of these complications require a peripartum hysterectomy, which lead to secondary infertility. The literature 
review presents the possible intraoperative and postoperative complications of cesarean section and em-
phasizes on the need to perform it with strict obstetrical indications and awareness of the future mother. 
Keywords: Cesarean section, intraoperative complications, postoperative complications 

Introduction 
The World Health Organization (WHO) 

warns that the use of cesarean sections con-
tinues to increase worldwide, reaching more 
than 1 in 5 (21%) of all births. This number 
is expected to continue to grow as nearly a 
third (29%) of all births are likely to be per-
formed by cesarean section by 2030. 

There are significant discrepancies in a 
woman's access to a cesarean section, de-
pending on the location. In the least devel-
oped countries, about 8% of women have 
given birth by caesarean section, compared 
to only 5% in sub-Saharan Africa, indicating 
a worrying lack of access to this life-saving 
operation, while in Latin America and the 
Caribbean 10 (43%) of all births. In the Do-
minican Republic, Brazil, Cyprus, Egypt and 
Turkey, cesarean sections are more common 
than vaginal births. 

The percentage of cesarean sections 
worldwide has risen from around 7% in 1990 
to 21% today and is expected to continue to 
rise this decade. If this trend continues, by 
2030 the highest levels are likely to be in 
East Asia (63%), Latin America and the Car-
ibbean (54%), West Asia (50%), North 

Africa (48%), Southern Europe (47%) and 
Australia and New Zealand (45%), accord-
ing to the study. 

Cesarean section can be a life-saving op-
eration, but it can put women and babies at 
risk of short-term and long-term complica-
tions if there are no medical indications [1]. 

Objective 
To investigate various surgical intraoper-

ative and postoperative complications for the 
mother during caesarean section. 

Methods 
Search for original articles with current 

research from around the world in PubMed. 

Results 
We obtained results indicating the most 

common intraoperative and postoperative 
complications of cesarean section world-
wide. 

Conclusion 
The progressive increase in the frequency 

of cesarean section in recent decades world-
wide and in our country, inevitably leads to 
an increase in the incidence of intraoperative 
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and postoperative complications in obstetric 
practice and requires their in-depth 
knowledge and prevention. due to which the 
caesarean section is performed in both pub-
lic and private medical institutions in order 
to eliminate the practice of this type of inter-
vention at the request of the patient. 

Discussion 
van Ham MA et al. studied retrospec-

tively 2647 women who gave birth by cae-
sarean section over a period of 9 years. 

The results of the study show that the 
overall rate of intraoperative complications 
in the mother is 14.8% and the most common 
complication is rupture of the uterine corpus 
(10.1%) and blood loss > or = 1000 ml 
(7.3%). 

The total postoperative morbidity in the 
mother is 35.7%. Postpartum fever (24.6%), 
blood loss between 1000 and 1500 ml (4%), 
hematoma (3.5%) and urinary tract infec-
tions (3.0%) are the most common compli-
cations. Emergency caesarean section car-
ries the greatest risk of maternal complica-
tions compared to elective procedures [2]. 

Nielsen TF and Hökegård KH studied the 
incidence of cesarean complications in 1,319 
patients over a three-year period. The overall 
complication rate is 11.6%. The percentage 
of complications in emergency operations is 
18.9%, and in elective CS 4.2% – a very sig-
nificant difference (p less than 0.001) [3]. 

The percentage of cesarean sections in-
creases, but the risk of surgery remains un-
certain. as well as the risk factors for these 
products. Thanks to this type of study also 
analyzed as uterine rupture and presentation 
of the placenta. Caesarean section is ob-
served to be of great importance in terms of 
risk for all studies surgical increase com-
pared to the control group only vaginal 
births. For bowel obstruction and incisional 
hernia, the risk increases threefold in the 

cesarean section, with many patients requir-
ing surgery. Obesity, smoking and one or 
more previous incisions are significant risk 
factors. Compared to elective cesarean sec-
tion, emergency cesarean section increases 
the risk of intestinal obstruction and inci-
sional hernia [4]. 

Cases of LUT injuries at birth between 
2001 and 2012 are classified as bladder dam-
age including ureteral injury or partial thick-
ness bladder injury based on grade and post-
operative intervention. The results of the 
study show that of the 72 reported LUT in-
juries, 39 (54%) were full bladder thickness 
injuries, 2 (3%) ureteral injuries, and 31 
(43%) were partial bladder thickness inju-
ries. Complete injury, corresponding to re-
peated cesarean section, is associated with 
increased maternal age, transfusion and ac-
tive second stage of birth. Bladder damage 
in 0.03–1% and ureteral damage in 0.02–
0.05% in a caesarean section has been re-
ported by Oliphant SS et al. [5]. 

A one-year study in Denmark on 929 
women (11.9%) who gave birth by caesarean 
section showed a total rate of intraoperative 
complications of 12.1% and compared them 
with the educational level of the surgeon, as 
well as re-caesarean section. The percentage 
of complications in emergency cesarean sec-
tions is 14.5% compared to 6.8% in the elec-
tive group. It has not been established that 
the educational level of the surgeon and the 
anamnesis for previous cesarean section are 
significantly associated with intraoperative 
complications. The low position of the forth-
coming part of the fetus, the high weight of 
the fetus at birth, fetal distress and dystocia 
as indications and the increase in the age of 
the mother are significant risk factors for 
ruptures. Placenta previa and detachment of 
the placenta as indications, increase in body 
index during pregnancy, as well as low and 
high birth weight are significant risk factors 
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for intraoperative blood loss over 1 l. Re-
searchers at the University of Copenhagen in 
Denmark agree that uterine rupture and 
blood loss of more than 1 liter are the most 
common intraoperative complications of 
caesarean section in the present study. The 
surgeon's educational level or history of a 
previous cesarean section was not signifi-
cantly associated with these complica-
tions [6]. 

The WHO informs that in Turkey the fre-
quency of cesarean section is significantly 
increased and dominates over normal birth. 
Uzuncakmak C. et Ozcam H. studied the in-
cidence of cesarean section (C/S) and the 
causes of maternal mortality (MM) and their 
relationship between 2002 and 2013. Data 
were collected by the Turkish Ministry of 
Health and the Istanbul Health Administra-
tion. 

The study shows that the main causes of 
MM are hemorrhage (20%), hypertension 
(18.2%), embolism (10.3%), cardiovascular 
disease (9%), infection (8.5%) and others. 
reasons (10.4%). Overall, the average annual 
delivery rate of CS is 46.4% in Istanbul and 
36.6% in Turkey. From 2008 to 2013, there 
was a significant increase in CS percentages 
in Istanbul and Turkey compared to those 
from 2002 to 2007 (p = 0.004). In conclu-
sion, the data show a correlation between in-
creased CS and maternal mortality in the 
previous decade in Turkey [7]. 

Like any surgery, CS can be accompanied 
by several postoperative complications, such 
as endometritis, postoperative febrile mor-
bidity and infection at the site of surgical 
treatment. They are often short-term compli-
cations after CS and their percentage varies 
widely from 3% to 15% depending on risk 
factors for the estimated population and peri-
operative treatment. Some factors include 
maternal age, obesity, diabetes mellitus, pre-
vious history of CS, pre-existing infection of 

the genital tract, premature rupture of mem-
branes, increased number of vaginal exami-
nations and chorioamnionitis. 

Solt I, et al. evaluate intrauterine bacterial 
growth in elective and non-elective cesarean 
sections. Aerobic uterine cultures were ob-
tained from the uterine cavity immediately 
after removal of the placenta from 1,376 pa-
tients who gave birth by caesarean section 
for one year. Of the non-elective CS, 28.6% 
(56/196) of those without torn membranes 
(ROM) were positive against 71.3% 
(248/348) with ROM (p < .001). Positive 
uterine culture is associated with lower birth 
weight, lower one-minute Apgar score, and 
postpartum endometritis. Postpartum endo-
metritis is a leading cause of postpartum fe-
brile morbidity. The diagnosis of endometri-
tis is based mainly on clinical findings and 
does not require isolation of bacteria from 
the uterine cavity. Obtaining routine intrau-
terine cultures during ineffective caesarean 
section may be useful in detecting signifi-
cant pathogens and adapting antibiotic treat-
ment for postpartum endometritis. Further 
studies are needed to determine the impact 
of intrauterine culture during caesarean sec-
tion, especially in non-selective caesarean 
section [8]. 

Researchers from the Department of Ob-
stetrics and Gynecology at the University of 
Naples “Federico II” conducted a retrospec-
tive analysis of the incidence of cesarean 
section (CS), postoperative infectious mor-
bidity and antibiotic prophylaxis in a group 
of 13,285 pregnant women, with 3171.9%) 
by cesarean section. The group of 3171 
women was divided into two subgroups, the 
first of 2748 patients underwent antibiotic 
prophylaxis, the second of 423 was not 
treated because of their previous experience 
with antibiotic allergy or because there was 
no evidence of risk factors. The women we 
treated with antibiotics underwent three days 
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of prophylactic therapy with cefazolin or 
ampicillin shortly after CS. The incidence of 
infectious complications was 21.2% in a to-
tal of 3171 women. The percentage is 53.3% 
in the case of a primary cesarean section and 
52.3% in the case of an iterative cesarean 
section [9]. 

Khan FA et al. assessed the need for 
blood transfusions and compared the pre-
dicted blood loss between anesthesiologists 
and obstetricians in 126 patients undergoing 
both elective and emergency cesarean sec-
tions. The results of this study show that 
(9.5%) were transfused intraoperatively and 
5.5% postoperatively. The average blood 
loss estimated by anesthesiologists was 
498 ± 176 ml and that of obstetricians was 
592 ± 222 ml. 

Blood transfusions were performed in 
13% of patients. The average blood loss was 
estimated to be greater by obstetricians than 
anesthesiologists [10]. 

Venous thromboembolism (VTE) is a 
major cause of maternal morbidity and mor-
tality. Cesarean section (CS) is associated 
with a higher risk of postpartum VTE. Our 
goal was to systematically review the evi-
dence for this relationship and the absolute 
risk of VTE after cesarean section. 

In 28 retrospective studies comparing the 
risks of VTE after cesarean section and after 
vaginal birth (VD) (> 53,000 VTE events) 
and 32 prospective studies looking at VTE 
risks after CS (218 VTE events). Compared 
with VD, the relative risk of VTE after CS 
ranged from 1 to 22, with a meta-analytical 
OR of 3.7 (95% CI, 3.0–4.6). As a result of 
these data, a higher risk is determined in 
emergency CS. The overall incidence is 2.6 
VTE per 1000 CS (95% CI, 1.7–3.5) and is 
higher in studies with longer and better fol-
low-up in the postpartum period (4.3 per 
1000 CS). 

Blondon M et al. report that the risk of 

VTE is four times higher after a cesarean 
section than after a vaginal birth. This iden-
tifies CS as an independent risk factor for 
VTE, and on average three out of 1,000 
women will develop VTE after a cesarean 
section [11]. 

A large retrospective cohort study as-
sessed the association between first-time de-
livery with subsequent placenta previa, pla-
centa accreta/increta, and significant post-
partum haemorrhage (PPH). It included 
8208 women with two consecutive singleton 
births between 2007 and 2017. The previous 
prenatal CD was associated with twice the 
risk of placenta previa, placenta accreta/in-
creta and significant PPH in the second birth 
compared to women with a previous vaginal 
birth. The increased risks of subsequent ab-
normal placentation after primary prenatal 
CD may be important in advising on non-
medical indications for elective caesarean 
section [12]. 

A prospective study determined the rela-
tionship between a previous cesarean section 
(CS), placenta praevia and placenta praevia 
accreta. In 1851 women with a previous ce-
sarean section, and 222 had placenta previa. 
In patients with placenta previa with a previ-
ous scar, 18 were complicated by placenta 
accreta (38.2%) compared with only 8 
(4.5%) in the uterus without scarring. After 
one caesarean section, the placenta previa is 
complicated by an increase in 10% of cases, 
and after two or more it is 59.2%. The risk 
of hysterectomy with placenta previa and 
uterine scar is 10%, but with placenta previa 
accretion is 66%. There was one maternal 
death in the placenta praevia accreta 
group [13]. 

A retrospective Italian study assessed the 
incidence of peripartum hysterectomy and 
examined its relationship to cesarean deliv-
ery. Of a total of 151,494 women giving 
birth between 2003 and 2006, 131 had a 
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peripartum hysterectomy. The latter is de-
fined as a hysterectomy performed during 
childbirth or thereafter during the same hos-
pitalization. This study clarifies the fre-
quency of peripartal hysterectomy by type of 
birth; chances of perinatal hysterectomy af-
ter primary or repeated cesarean section 
compared to vaginal birth without previous 
cesarean section. 

Of the 131 perinatal hysterectomies per-
formed, out of 151,494 births (0.86/1000 
births; 95% CI 0.72–1.03), 20.7% were pri-
mary and 9.6% were repeat cesarean births. 
Women undergoing a primary cesarean sec-
tion are more likely to have a perinatal hys-
terectomy than women with a vaginal birth 
who have never had a caesarean section (OR 
6.48; 95% CI 4.16–10.07). Women undergo-
ing a caesarean section are also at increased 
risk (OR 3.69; 95% CI 2.11–6.46). In this 
population, primary and cesarean births are 
associated with an increased risk of perinatal 
hysterectomy. These results are of particular 
concern, given the steady increase in the in-
cidence of cesarean births in many countries. 
The pathological mechanism of this associa-
tion requires further investigation [14]. 

Concluding the progressive increase in 
the frequency of cesarean section in recent 
decades in the world experience in our coun-
try, inevitably leads to an increase in the fre-
quency of intraoperative and postoperative 
use in obstetric practice and requires their in-
depth knowledge and profiling [15]. Due to 
which cesarean treatment is performed in 
both public and private medical institutions 
in order to eliminate the practice of this type 
of intervention at the patient's request. 
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Introduction: Gestational diabetes is a carbohydrate metabolism disorder diagnosed for the first time dur-
ing pregnancy. This pathology is associated with an increased risk of feto-maternal complications. Women 
with gestational diabetes after birth have a 40–60% higher risk of developing type 2 diabetes in the next 5–
15 years, compared to 15% in the overall population. Aim: The aim of this article is to present a literature 
review of efficient screening methods for gestational diabetes mellitus other than one-step 75 gr glucose 
OGTT administered during the 24–28 gestational week. These alternative methods can be used to pre-
screen higher risk population to be later subjected to OGTT. Methods: Review of 23 original articles and 
overviews. Results and discussion: The gold standard for screening for Gestational diabetes is still one-
step 75 gr glucose OGTT administered between 24 and 28 gestational week. For cost effective reasons 
OGTT can be offered only to high-risk patients based on maternal characteristics and history. Conclusion: 
Use of first-trimester history screening, followed by diagnostic OGTT to the high-risk population has a 
detection rate of 75% and a false positive rate of 40%. Prior studies evidence the necessity of early screening 
to improve outcomes for both mother and baby, short and long term. 
Keywords: gestational diabetes mellitus; first trimester; early screening; pregnancy 

Introduction 
Gestational diabetes mellitus (GDM) is 

one of the most challenging medical prob-
lems nowadays. It is defined as the type of 
hyperglycemia with incidence estimated at 
1–17% diagnosed for the first-time during 
pregnancy (typically in the second and third 
trimesters), and usually regress after birth. 

The risk factors to develop GDM include: 
BMI > 30, previous delivery of a macrocos-
mic baby, first- and second-degree relatives 
with diabetes mellitus, previous pregnancy 
with diagnosed GDM, induction of ovula-
tion for conception, race (women from South 
Asia, African-Caribbean region and Middle 
East are with higher prevalence of diabetes).  

This pathology is associated with higher 
risk of short-term and long-term foetal-ma-
ternal complications. Those most common 
for the foetus include: respiratory distress, 
growth restriction, polycythemia, congenital 
malformations, hypocalcaemia, hypomag-
nesaemia, foetal macrosomia and its main 
consequence – shoulder dystocia and trau-
matic delivery. It also results in a greater 

number of operative deliveries. Other less 
common risks for the foetus include: neona-
tal hypoglycaemia, hyperbilirubinemia and 
foetal mortality. 

Pregnant women diagnosed with GDM 
are also at a higher risk for gestational hy-
pertension, preeclampsia, eclampsia, pro-
longed and traumatic delivery, higher inci-
dence of operative vaginal deliveries and 
Caesarean. 

The long-term complications for pregnant 
women is 40–60% greater risk for develop-
ing Diabetes mellitus type 2 in the next 5 to 
15 years.  

The recommendation for screening and 
diagnosis is the one-step 75 gr glucose 
OGTT in 24–28 gestational week. 

Aim 
The aim of this article is to present a lit-

erature review of efficient screening meth-
ods for gestational diabetes mellitus other 
than one-step 75 gr glucose OGTT adminis-
tered during the 24–28 gestational week. 
These alternative methods can be used to 
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pre-screen higher risk population to be later 
subjected to OGTT. 

Material and methods 
Literature in PubMed databases was con-

ducted using following keywords: gesta-
tional diabetes mellitus; first trimester; early 
screening; pregnancy. The initial search 
identified 98 articles, of which 75 were ex-
cluded due to low relevance, with the re-
maining 23 included in this review. 

The search strategy was limited to Eng-
lish language and all included studies in-
volved pregnant women tested for GDM by 
implementation of different protocols and 
guidelines for screening. 

Results and discussion  
The main goal of screening is to identity 

high and low risk population for GDM as 
early as possible, and to identify women al-
ready with GDM and offer them earlier treat-
ment. Several studies reported an improve-
ment in maternal and neonatal outcomes. (1, 
2, 3)  

 Bartha et al. (2) found that early glucose 
intolerance screening with a GCT (Glucose 
challenge test) could avoid diabetes-related 
complications such as polyhydramnios, fetal 
anomalies and preterm birth in women diag-
nosed with GDM. 

Bushman et al. (4) observed glycosuria 
before 29 weeks in high-risk patients 
(BMI > 30) that is associated with develop-
ment of gestational diabetes. However, their 
study showed low positive predictive value 
and sensitivity as screening for GDM. In ad-
dition, early screening for gestational diabe-
tes in obese women did not reduce the com-
posite perinatal outcome according to Har-
per et al. (5) 

The aim of Ryan et al. (6) is earlier iden-
tification and treatment of GDM that would 
improve pregnancy outcomes. However, it is 

unclear whether this represents a cost-effec-
tive intervention, because the early screen-
ing increased the proportion of women diag-
nosed before 24 weeks of gestation, but did 
not change the average monthly rate of diag-
nosis. Early screening improved the primary 
composite outcome (emergency caesarean 
section, neonatal hypoglycaemia and macro-
somia) 41.2% vs 30.3%, in high-risk preg-
nant women. On the other hand Bianchi et 
al. (7) tested 290 high-risk women for GDM 
between 16–18 weeks. Study showed that 
women with an early diagnosis were treated 
to a greater extent with insulin therapy and 
had a slightly lower HbA1c than women 
who were diagnosed late. No differences 
were observed in the prevalence of Cesarean 
section, operative delivery, gestational age at 
the delivery, macrosomia, neonatal weight 
among women with early or late GDM diag-
nosis or NGT (normal glucose tolerance). 
However, compared to NGT women, GDM 
women, irrespective of the time of diagnosis, 
had a lower gestational weight gain, lower 
prevalence of macrosomia (3.9% vs. 11.4%), 
small (1.7% vs. 8.3%) as well as large for 
gestational age (3.3% vs. 16.7%), but higher 
prevalence of pre-term delivery (8.9% vs. 
2.7%). 

Kattini et al. (8) analysed that HbA1c lev-
els between 5.7% and 6.4% in early preg-
nancy consistently identified patients who 
went on to develop GMD. The evidence that 
particular levels are associated with adverse 
outcomes is less robust. It seems that the 
first-trimester HbA1c cannot replace OGTT 
for the diagnosis of GDM according to Val-
dan et al (9) because of its insufficient sensi-
tivity and specificity. However, women with 
higher first-trimester HbA1c had a high risk 
for GDM incidence. 

In addition Tripathy et al. (10) researched 
on HbA1c and Haematocrit and its com-
bined calculation in the first trimester of 
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pregnancy as more specific and sensitive 
early screening tool for GDM. 

Snyder et al. (11) revealed that decreased 
levels pregnancy-associated plasma protein 
A (PAPP-A) in the first trimester and in-
creased levels unconjugated estriol (uE3) and 
dimeric inhibin A (INH) in the second tri-
mester can be associated with GDM. How-
ever, they have limited clinical utility for 
prediction of GDM risk in nulliparous 
women. 

A study from Iran (12) observed that fast-
ing plasma glucose in the first trimester of 
pregnancy is a relatively good predictor of 
gestational diabetes, especially if this factor 
is combined with other risks.  

Wu et al. (13) researched susceptible sin-
gle nucleotide polymorphisms 

(SNPs) and six clinical charachteristics of 
diabetes (maternal age, gravidity, parity, 
BMI and family history) and developed and 
verified an early pregnancy prediction model 
of GDM. This model can help screen out the 
population at high-risk for GDM in early 
pregnancy, and lifestyle interventions can be 
introduced in early pregnancy. 

Several studies have proposed prediction 
models, such as the risk scores of van Leeu-
wen and Teede (14, 15). More recently, Ben-
halima et al (16) developed a prediction 
model for GDM based on the IADPSG cri-
teria, using easy available clinical and bio-
chemical risk factors in early pregnancy. In 
this model, a history of a first degree relative 
with diabetes, a history of GDM, non-Cau-
casian origin, age, height, weight, FPG, tri-
glycerides and HbA1c were independent 
predictors for GDM. These studies showed 
that prediction models based on variables in 
early pregnancy seem to have moderate ac-
curacy to predict GDM. 

Syngelaki et al. (17) performed first-tri-
mester screening between March 2006 and 
July 2013 for gestational diabetes based on 

history of the patient – maternal age, BMI, 
race, first- and second-degree family history 
of diabetes, use of ovulation induction drugs 
and previous birth weight. 75,161 singleton 
pregnancies fulfilled the inclusion criteria, 
1,827 (2.4%) developed GDM and 73,334 
were unaffected by diabetes. In the GDM 
group, the women tended to be older, heavier 
and shorter, and there was a higher propor-
tion of African, South Asian and East Asian 
racial origin, conceptions with ovulation 
drugs, history of first- or second-degree rel-
ative with diabetes, and previous pregnan-
cies complicated by GDM or deliveries of 
macrosomic neonates.  

The performance of screening for GDM 
by five published clinical risk prediction 
models (18, 19, 20, 14, 22) was compared 
with Syngelaki et al. new model. The area 
under the receiver operating characteristic 
curve in their model was higher than that of 
each of the previous models – in three of the 
models, the performance of screening for 
GDM in the study population was similar to 
the reported performance in the relevant 
publications (18, 19, 14), in one it was better 
(22) and in another model it was worse (20). 

Screening for GDM by maternal charac-
teristics and obstetric history is associated 
with a higher DR for a given FPR if the ma-
ternal factors are combined into a multivari-
ate logistic model, rather than treating each 
one as an independent screening test, as rec-
ommended by NICE (18). Screening con-
ducted using the new model can predict 55, 
68 and 84% of cases of GDM at FPRs of 10, 
20 and 40%, respectively. The DR by the 
NICE guidelines is 78% at an FPR of 40%. 

The diabetogenic effects of pregnancy in-
crease with gestation. Because of this, to 
maximise the DR, the screening and diagno-
sis are performed later in pregnancy. Early 
identification of high-risk group and appro-
priate dietary regimen and pharmacology 
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intervention leads to better results and less 
comlications – for the mother and for the 
baby (21). The Syngelaki et al. provides an 
effective method for early screening, that al-
lows an estimated a priori risk of GDM to be 
calculated. This method could be improved 
even with potentionally useful biomarkers 
such as maternal serum adiponectin, visfatin, 
tissue plasminogen activator, and sex hor-
mone-binding globulin (18, 22, 23). 

Conclusions 
The one-step 75 g glucose OGTT during 

the 24–28 gestational week remains the gold 
standard for screening and diagnosis for 
GDM.  

However, there are no clear criteria iden-
tifying which women should be subjected to 
this test. Given the serious risks that GDM 
poses to both mother and baby, it is im-
portant to develop an approach to identify ef-
fectively only the high-risk population to be 
subjected to the OGTT test. For example, the 
pre-screening can be done by checking the 
fasting plasma glucose, HbA1c levels and/or 
using only the past and family history of the 
patient. Prior studies evidence the necessity 
of early screening to improve outcomes for 
both mother and baby, short and long term. 
Use of first-trimester history screening, fol-
lowed by diagnostic OGTT to high-risk pop-
ulation has a detection rate of 75% and a 
false positive rate of 40%. It also has the ben-
efit of reducing testing burden on low-risk 
population and has the benefits of cost effec-
tiveness by removing OGGT testing en 
masse. 
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Giant Brain Hydatid Cyst in a Child: Case Report 
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Echinococcosis is a zoonotic disease caused by Echinococcus granulosus. It is widespread in the Mediter-
ranean region and the Middle East. The cerebral localization of E. granulosus is not common: it especially 
affects children and is more common in the supratentorial area. Despite the benign nature of the hydatid 
cyst can cause significant mortality and morbidity in some patients. We present a 7-year-old male patient 
with clinical manifestation of headache, nausea and weakness for the right limbs for several months and 
generalized epileptic seizure. MRI demonstrated giant brain hydatid cyst located supratentorially to the left 
side. In postoperative period the child was following neurologically and radiologically with MRI by a pe-
diatric neurosurgeon. A craniotomy was performed and the hydtid cyst was removed by microsurgical tech-
nique. Тhe operating field was treated with sodium chloride. Postoperatively the child was mobilized on 
the day after the intervention. Antiparasitic therapy with albendazole was performed. Surgery-related com-
plications were not observed. In the late postoperative period, the child fully recovered neurologically. Half 
a year after the operation there are no signs of magnetic resonance imaging for a pathological process. 
Surgical treatment is the only effective method for treating giant hydating cysts that compress the brain. 
However, follow-up treatment with antiparasitic drugs and follow-up of the patient neurologically and ra-
diologically is mandatory. 
Keywords: Echinococcosis, hydatid cyst, craniotomy, Albendazole 

Introduction 
Echinococcosis also knows as Hydatid 

disease, is an infectious disease which is 
caused by the tapeworms. The cerebral form 
of this disease is very rare and occurs around 
10% of all cases of echinococcosis. The 
most common way of transmission to hu-
mans is via consumption of water, food that 
has been contaminated with eggs by the fecal 
matter of an infected dog. Most common 
symptoms develop due to the mass effect to 
the surrounding tissue. Diagnostics of this 
disease is made with CT and MRI scans. The 
best option is the surgical treatment. (1) 

Clinical Case 
We present a case about a 7-year-old male 

patient with clinical manifestation of head-
ache, nausea and weakness of the right limbs 
for several months and generalized epileptic 
seizure. MRI demonstrated giant brain 

hydatid cyst located supratentorially to the 
left side (Fig. 1). In the postoperative period 
the child was been followed neurologically 
and radiologically with MRI by a pediatric 
neurosurgeon. 

A left side frontoparietooccipital craniot-
omy was performed and the cystic lesion 
was removed by microsurgical technique. 
The operating field was treated with sodium 
chloride. Hermetization of the dura was fol-
lowed by placing a tubular subdural drain. 
(Fig. 2, 3) 

Postoperatively (Fig. 4) the child was 
mobilized on the day after intervention. An-
tiparasitic therapy with albendazole was per-
formed. Surgery-related complications were 
not observed. In the late postoperative pe-
riod, the child fully recovered neurologi-
cally. Half a year after the operation there are 
no signs of magnetic resonance imaging for 
a pathological process. (Fig. 5) 
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Fig. 1. Preoperative MRI scans 

   
Fig. 2. Intraoperative view – hydatid cyst 

     
Fig. 3. Intraoperative view of the extirpated hydatid cyst 

 
Fig. 4. Postoperative MRI scans 

 

Fig. 5. Control postop-
erative MRI scan after 
6 months 

Discussion 
Echinococcosis is a health problem in re-

gions such as Middle East, South America 
and etc. (2) Primary disease can develop in 
every organ but the liver (70%) and the lungs 
(20–30%) represent the most cases. (2) Less 
than 10% of the cases involve the brain, 
bones and soft tissue. Some studies report 
that the cerebral echinococcosis has an esti-
mated occurrence of 1–3% of the hydatid 
diseases. (3) Most of the cases of cerebral 
echinococcosis are pediatric with the parietal 
lobe primary affected. (4) Symptoms de-
velop after the cysts has grown enough to 
cause mass effect. (5, 6) Mostly common 
symptoms are increased intracranial pres-
sure, headache, vomiting and etc. (6) On CT 
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and MRI scan the hydatid cysts are spheric 
al, well-defined, thin-walled, non-enhancing 
lesions. (7) Under the microscope, the hyda-
tid cysts are thick, acellular with laminated 
layer. They have also cellular germinal layer 
and brood capsules. (8) The differencial di-
agnosis ranges from benign lesions such as 
porencephalic and subarachnoid cyst, to in-
fectious diseases like brain abscess, cavitary 
tuberculosis, mucosis and etc. and to brain 
tumors such as astrocytomas or other glio-
mas. The treatment for these lesions is surgi-
cal which can be curative. The major risks 
are rupturing the cyst which leads to recur-
rence or anaphylaxis. Postoperative treat-
ment includes therapy with albendazole 
from months to a year.  

Conclusion 
Surgical treatment is the only effective 

method for treating giant hydrating cysts that 
compress the brain. However, follow-up 
treatment with antiparasitic drugs and 

follow-up of the patient neurologically and 
radiologically is mandatory. 
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Endometrial polyps are a relatively common gynaecological disease with a prevalence of 24% in the general 
population (1). It has a higher prevalence in postmenopausal women in comparison to premenopausal 
women. With endometrial polyps there is the risk of infertility, development of malignancy and by symp-
tomatic patients – abnormal uterine bleeding. Thus, an early identification of the endometrial polyps with 
the creation of a suitable treatment plan is of great importance. The literature review presents modern meth-
ods used in diagnosis and treatment of endometrial polyps.  
Keywords: endometrial polyps, diagnosis, treatment 

Introduction  
Polyps of the lower reproductive tract are 

found in 7.8–50% of women. It has been 
suggested that cytogenetic modifications of 
chromosomes 6, 7 and 12, as well as epige-
netic factors involving enzymatic and meta-
bolic activity, may cause the development of 
polyps. Nowadays, the role of transvaginal 
ultrasound (TVU) and hysteroscopy is in-
creasingly emphasized, providing diagnosis 
of the size and anatomical location of endo-
metrial polyps (EPs) and enabling effective 
treatment with minimal risk of recurrence. 

In an asymptomatic young woman with 
small EPs < 10 mm in size, conservative 
treatment can be safely followed by monitor-
ing polyp growth. In cases where EPS is the 
cause of infertility, hysteroscopic resection 
is recommended. Diagnosis of EP in peri- or 
postmenopausal women with or without 
symptoms requires careful hysteroscopic ex-
amination and subsequent polypectomy. 
Hysteroscopic surgery using bipolar resecto-
scopes, hysteroscopic morselators or razors 
are considered equally effective and safe. 
Hysteroscopy is considered the gold stand-
ard for the diagnosis and treatment of polyps 
in both premenopausal and postmenopausal 
women [2, 3]. 

Objective to study modern methods for 
diagnosis and treatment of enometrial polyps 

as benign neoplasms with malignant poten-
tial. 

Methods 
Search PubMed for original articles on 

modern methods of diagnosis and treatment 
of endometrial polyps. 

Results 
Over 2000 publications on the subject 

with a result indicating transvaginal ultra-
sound (TVU) as the first line of diagnosis of 
endometrial polyps. Use of color Doppler. 
The diagnosis is confirmed using infusion 
sonography with contrast saline (SIS), so-
nography with gel installation (HyCoS) or 
hysteroscopy. Hysteroscopy is considered 
the gold standard for the diagnosis and treat-
ment of polyps in both premenopausal and 
postmenopausal women. 

Conclusions 
In conclusion, the publishing activity ex-

ceeding 2000 articles of various clinicians 
and researchers in recent decades served as a 
basis through which six expert researchers 
Vitale SG, Haimovich S et al. In 2021 update 
the basic steps for diagnosis and treatment of 
endometrial polyps. data and subsequent 
analysis is reflected in the development of 
recommendations for behavior in this type of 
pathology. 
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Discussion 
Endometrial polyps (EPs) are a common 

gynecological condition associated with ab-
normal uterine bleeding (AUB), infertility, 
and premalignant and malignant conditions. 
Technologies for the diagnosis and treatment 
of EPs are constantly evolving. 

In 2021, Raz N, Feinmesser L, et al. ana-
lyzed 68 publications on EPs, their clinical 
severity, diagnostic modalities, treatment 
options and new technologies. 

Their literature review highlights the role 
of transvaginal ultrasound (TVS) and color 
Doppler in the diagnosis of EPs. The authors 
emphasize the need to avoid dilatation and 
curettage (D&C) as a diagnostic and thera-
peutic method. 

The authors define hysteroscopy as a 
modern method with high diagnostic value 
in EP, allowing both histological diagnosis 
and effective treatment. According to them, 
office hysteroscopy and hysteroscopy for ex-
amination and treatment without anesthesia 
is feasible and safe for diagnosis and treat-
ment of EP. Effective and safe EP resection 
technology tools include laser, resecto-
scopes, morselators, MyoSure, Truclear and 
scrapers. 

Raz et al. conclude that EPs are safely and 
effectively diagnosed and treated with hys-
teroscopic instruments, but more research is 
needed to determine the best treatment [3]. 

The widespread use of transvaginal ultra-
sound (TVU) during routine gynecological 
examinations has contributed to increasing 
the accuracy and number of patients diag-
nosed with polyps. The tenth day of the men-
strual cycle is best for detecting EPs. Against 
the background of thin endometrium, EP is 
more pronounced, reducing false positive or 
negative results [3.5]. 

The diagnosis is confirmed by infusion 
sonography with contrast saline (SIS), gel 
sonography (HyCoSy) or hysteroscopy. 

Hysteroscopy is considered the gold stand-
ard for the diagnosis and treatment of polyps 
in both premenopausal and postmenopausal 
women. 

Occasionally, after hysteroscopic polyp 
excision, endometrial curettage may be per-
formed to confirm endometrial dating by 
histology and/or to rule out occult endome-
trial epithelial hyperplasia and cancer by his-
tological examination [3]. 

Treatment of polyps in premenopausal 
women 

The incidence of malignancy in polyps 
less than 10 mm in size is very low. In addi-
tion, studies have shown up to 25% regres-
sion of polyps below 10 mm. Given that 
most polyps are benign and some may re-
gress spontaneously, the option of tracking 
and monitoring a small polyp is well ac-
cepted. If symptoms such as abnormal uter-
ine bleeding or abdominal pain occur, hys-
teroscopy with polypectomy is suggested, 
even if the patient is premenopausal. If there 
are no symptoms, conservative treatment 
with regular monitoring may be chosen 
[3.6]. 

EPs are an acquired intrauterine pathol-
ogy directly related to reduced fertility. They 
occur in 6–15% of infertile women with eu-
menorrhea and up to 32% in the general in-
fertile population. The incidence of EPs di-
agnosed by hysteroscopy in women with un-
explained infertility has been reported to be 
between 16.5% and 26.5% and in women 
with recurrent pregnancy loss 0.6 to 5%. 

The use of hysteroscopy in case of re-
peated implantation failure has led to reports 
of positive reproductive results [3.7] 

The presence of EPs in postmenopausal 
women can lead to malignancy, although the 
malignant potential of EPs is low. Genital 
bleeding is present in approximately 25% of 
symptomatic postmenopausal women. Some 
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of them are asymptomatic and endometrial 
polyps are accidental findings during TVU. 

Risk factors for the development of EP in-
clude age, diabetes, hypertension, obesity 
and the use of tamoxifen and HRT [3, 8]. 

TVU and especially the development of 
3-D sonography allows the detection of EPs 
with high accuracy. The addition of intrau-
terine contrast via SIS or HyCoSy improves 
diagnostic accuracy. 

The combination of 3-D and SIS or Hy-
CoSy is very sensitive and specific. The use 
of Doppler testing may show that the single 
supply vessel, typical of EP, also improves 
the diagnostic capabilities of the TVU. The 
location of the polyp is other important in-
formation that can be obtained from Doppler 
(food vessel) and TVU (3-D, SIS, HyCoSy) 
in view of recent evidence that EPs closer to 
the origin of the tube are more closely related 
to malignant disease. Sonohysterography 
and hysterosalpingogram (HSG) have simi-
lar diagnostic accuracy of 52% and 60%, re-
spectively. HSG has a sensitivity of between 
50% and 98% for intrauterine lesions, but is 
unable to distinguish between submucosal 
fibroids and EP [3.9]. 

3D ultrasound (US) and contrast ultra-
sound have excellent sensitivity. They are 
superior to 2D TVUs in identifying the exact 
location of EPs, measuring its volume rela-
tive to the entire volume of the endome-
trium, and providing all the necessary infor-
mation quickly and easily before hyster-
oscopic surgery [3, 10]. 

Hysteroscopy is the gold standard for di-
agnosis, allowing both treatment and histol-
ogy, which is essential for the final diagnosis 
and exclusion of malignancy. 

There are various methods practiced for 
removing polyps by hysteroscopy (forceps, 
scissors or electrosurgery); however, there 
are no comparative studies of these methods 
in postmenopausal patients in terms of 

efficacy or cost, and the method of choice is 
the one that the clinician is trained in and is 
most familiar with. New treatments such as 
bipolar and hysteroscopic morcelation are 
not readily available to everyone and are 
more expensive. In addition, morcelation 
calls into question the proliferation of malig-
nant cells, such as the risk of endoscopic 
morcelation of undiagnosed uterine sarco-
mas [3, 9, 10]. 

In terms of prevention, in patients treated 
with estrogen or tamoxifen, the intrauterine 
system releasing levonorgestrel may play a 
preventive role in the formation of polyps. 

Atypical hyperplasia and endometrial 
cancer may originate from EPs. The results 
of a series of cases show that the malignancy 
occurs in the range of 0–12.9%. Most au-
thors agree that the risk of EP malignancy 
increases with age and that vaginal bleeding 
increases the malignant potential of EP com-
pared to asymptomatic women [3, 10]. 

The article by Di Spiezio Sardo A, Cal-
agna G et al. summarizes and analyzes major 
topics for diagnosis and treatment of endo-
metrial polyps with a focus on the role of 
hysteroscopy. Non-invasive tests such as 
transvaginal ultrasound, with or without the 
use of three-dimensional ultrasound (3D US) 
are first line. Hysteroscopic resection is the 
gold standard for minimally invasive treat-
ment of endometrial polyps. This is the most 
effective management and allows histologi-
cal evaluation, while blind biopsy or curet-
tage has low diagnostic accuracy and should 
not be performed [11]. 

The introduction of small-diameter hys-
teroscopes and resectoscopes – often no 
larger than a SIS catheter – now allows most 
women with abnormal ultrasound findings to 
undergo one-step hysteroscopy “see and 
treat” to treat endometrial polyps in the com-
fort and safety of office-based situation [12]. 

According to Ludwin A, Lindheim SR et 
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al. Transvaginal ultrasound is a first-line di-
agnostic option for detecting endometrial 
polyps, while sonohysterography is as accu-
rate as hysteroscopy in diagnostic confirma-
tion. Blind dilatation and curettage for polyp 
removal are not recommended; rather, the 
standard approach is hysteroscopy in the op-
erating room and office using small-diame-
ter hysteroscopic equipment [13]. 

In conclusion, the publishing activity ex-
ceeding 2000 articles of various clinicians 
and researchers in recent decades served as a 
basis through which six expert researchers 
Vitale SG, Haimovich S et al. In 2021 update 
the basic steps for diagnosis and treatment of 
endometrial polyps. According to them, 
transvaginal ultrasound (TVUS) should be 
the method of choice of imaging for the de-
tection of endometrial polyps in women of 
childbearing age and its accuracy increases 
when using color Doppler, 3D research and 
contrast. This recommendation is defined as 
level B. Sonohysterography infused with sa-
line is very accurate in detecting polyps in 
asymptomatic postmenopausal women 
(level B). 

Dilation and curettage (D&C) should be 
avoided for the diagnosis and treatment of 
polyps (level A). In women of childbearing 
age office hysteroscopy shows the highest 
diagnostic accuracy. Again defined as levels 
B [14]. 

Level B is recommended and hyster-
oscopic polypectomy is feasible and safe 
with a low risk of intrauterine adhesion. Pol-
ypectomy does not compromise the repro-
ductive outcomes of subsequent IVF proce-
dures, but polyp removal is routinely not 
supported in subfertile women. from evi-
dence. 

Diagnostic hysteroscopy should be of-
fered to postmenopausal women with vagi-
nal bleeding and suspected endometrial 
polyp. Due to the risk of malignancy, 

histopathological analysis of the polyp is 
mandatory (level B). 

Blind D&C should be avoided due to in-
accuracies in the diagnosis of focal endome-
trial pathology (level A). 

Pending treatment is not recommended in 
symptomatic patients, especially postmeno-
pausal women (level B). 

In the case of atypical hyperplasia or 
polyp carcinoma, hysterectomy is recom-
mended in all postmenopausal patients and 
in premenopausal patients with no desire for 
future fertility (level B). 

Asymptomatic endometrial polyps in 
postmenopausal women should be removed 
in the case of large diameter (> 2 cm) or in 
patients with risk factors for endometrial 
cancer (level B). 

Cutting polyps smaller than 2 cm in 
asymptomatic postmenopausal patients has 
no effect on profitability or survival (level 
B). 

Removal of asymptomatic polyps in 
premenopausal women should be considered 
in patients with risk factors for endometrial 
cancer (level B) [14]. 
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Isthmocele, also known as niche, is a growing complication associated with an increase in cesarean sections 
worldwide and especially in developed countries. The isthmocele is a defect in the cesarean scar on the 
isthmic part of the uterus from a previous birth. It is more often asymptomatic, but in 30% of cases leads 
to dysmenorrhea, chronic pelvic pain, postmenstrual abnormal uterine bleeding and secondary infertility. 
The exact pathophysiological mechanisms leading to the appearance of isthmocele are not yet completely 
clear, but nowadays there are various options for modern treatment using the methods of mini-invasive 
surgery in gynecology, which are the subject of this literature review. 
Keywords: isthmocele, mini invasive surgery in gynecology, treatment methods 

Introduction 
Isthmocele is a pouch-like indentation de-

fect in the myometrium of the anterior uter-
ine wall at the site of a previous cesarean 
section (CS) scar. This indentation forms a 
fluid-filled cavity or a diverticulum at the 
site of the scar. 

The prevalence of isthmocele worldwide 
has been found to be, by Tulandi and Co-
hen[1], 24–70% in transvaginal ultrasound 
(TVUS) examination and 56–84% in sono-
hysterography (SHG) in women with 1 or 
more previous CS. This directly correlates to 
the increase in CS performed worldwide. 

There is no unified definition for isthmo-
cele or a standard set of characteristics to de-
scribe isthmocele that presents with abun-
dant and ectatic vessels, covered in smooth 
mucosa. There often is a finding of men-
strual blood in the pouch. This blood has 
been found to be the reason for the intermen-
strual spotting. 

For the etiology there have been for hy-
potheses presented by Vervoort et al.[3] 

These hypotheses depend mostly on surgi-
cally induced factors and patient factors. 

The first hypotheses suggests that a low 
incision in the cervical part of the uterus is 
made through the cervical tissue, which con-
tains mucous glands, and the mucus 

produced during the healing could dilate the 
sutured rims of the myometrium. 

The second hypothesis suggests that isth-
mocele is a result of an incomplete closure 
of the uterine wall. This is often unintention-
ally caused, by non-perpendiuclar sutures 
and endometrial saving techniques. 

The third hypothesis suggests that isth-
mocele is caused by early adhesion develop-
ment pulling the edges of the wound and im-
pairing the healing due to the application of 
counteracting forces on the uterine scar. This 
mechanism is even more contrasted in retro-
flexed uterus as the counteracting forces 
may lead to decreased blood flow in the heal-
ing tissue. 

The fourth hypothesis suggests patient 
factors, specifically that individual/genetic 
predisposition contributes to impaired 
wound healing, poor hemostasis, inflamma-
tion or adhesion formation, and thus lead to 
development of isthmocele. 

Discussion 
While there are also no proper classifica-

tions for isthmocele due to the lack of proper 
definition, some authors have classified the 
findings according to the size of the defect: 
A large defect is described as a myometrial 
reduction of > 50% of the wall thickness or 
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even > 80% by some authors. A large defect 
may also be classified as residual myome-
trium (RM) < 2.2 mm by TVUS and < 2.5 
mm by SHG. For management purposes, 
Marotta et al.[2] adopted the cutoff of 
RM < 3 mm as large defect and a RM ≥ 3 
mm as a small defect. 

The risk factors of isthmocele proven this 
far include having a retroflexed uterus and 
multiple CSs. Other things thought to con-
tribute to the development of isthmocele are 
lower position of a previous CS, CS con-
ducted in active labor with active labor of 
> 5 cm, failure to identify all of the previous 
CSs, incomplete hysterectomy, early adhe-
sions and genetic predisposition. 

Isthmocele is mostly asymptomatic, but it 
can present with symptoms. The most com-
mon and notable ones are abnormal uterine 
bleeding (AUB) seen in 28.9–82% of pa-
tients, and chronic pelvic pain in the su-
prapubic area. 

The association between different uterine 
sutures and the prevalence of isthmocele is 
still unclear. Although the single-layer my-
ometrial closure appears to increase the risk 
of isthmocele development when compared 
to double-layer closure, it is not significantly 
associated with larger defects1. 

Complications such as secondary infertil-
ity, placenta accreta, placenta previa, scar 
dehiscence, uterine rupture, and ectopic 
pregnancy at the site of the CS scar. In some 
cases it shows as spotting between periods or 
after intercourse or exercise.  

Infertility is caused by blood getting 
trapped inside the isthmocele. This blood 
causes significant inflammation of the uter-
ine lining. The inflammation then leads to 
infertility by affecting the mucus and the 
sperm, and killing sperm as they travel 
through the uterus to the egg and by creating 
an inhospitable environment for embryo im-
plantation. 

There are no definitive criteria to diag-
nose isthmocele, but various methods can be 
used to look for telling signs. 

It has been noted that in women who chart 
their cycles, isthmocele can be noted sooner 
compared to in women who do not chart 
their cycles. 

To diagnose isthmocele using imaging 
methods various techniques can be used, in-
cluding ultrasonography, sonohysterogra-
phy, hysterography, hysteroscopy, and mag-
netic resonance imaging can be used to as-
sess the anterior uterine wall and diagnose 
isthmocele. 

Isthmocele is usually found in ultrasound 
imagining and it is described as anechoic tri-
angular space or niche or even hyperechoic 
endometrium. 

Of all the above listed methods the golden 
standard are considered to be TVUS and sa-
line infusion saline infusion sonohysterogra-
phy (SIS). These two methods are specific, 
sensitive and cost effective methods to diag-
nose isthmocele. 

TVUS is the initial and most usual 
method described to assess the integrity of 
the uterus wall in non-pregnant patients. Be-
cause the main symptom is postmenstrual 
bleeding, the early proliferative phase best 
shows the deposit of blood within the isth-
mocele, allowing its identification even 
without the necessity of saline or gel infu-
sion and there is minimal chance of preg-
nancy. The defect has been described on 
TVUS as an anechoic triangle defect in the 
myometrium with the base communicating 
to the uterine cavity, or a deformity (wedge, 
shape, concavity or sacculation) on the ante-
rior isthmus. 

A SIS can identify whether there is a de-
fect in the uterine wall at the site of the CS 
scar and can also determine the remaining 
thickness of the muscle wall near the scar. 

Hysteroscopy enables direct visualization 
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and confirmation of the isthmocele. Usually 
described as a pouch or a discontinuity of the 
anterior uterine wall, hysteroscopy allows 
for visualization and potential treatment; 
however, it may not asses the RM thickness, 
which is a limitation of this method. Addi-
tionally, if there is blood or mucus accumu-
lated in the isthmocele, SHG may not clearly 
identify the defect. The prevalence of isth-
mocele is SHG when compared to TVUS 
seems to be higher (56–84, against 24–70%). 
Nevertheless, SHG is more sensitive than 
TVUS, and the defect seems larger or deeper 
by SHG. 

Another method of diagnosing the scar 
defect is hysterosalpingography (HSG). It is 
performed usually to patients with impaired 
fertility in order to diagnose any anatomical 
changes in uterine cavity and oviducts. 

The treatment of isthmocele can be clini-
cal with expectant or pharmacological treat-
ment, or surgical treatment including hyster-
ectomy with sparing techniques including 
hysteroscopic, laparoscopic, laparotomic, or 
transvaginal procedures limited to the defect 
site. 

The treatment method is chosen based on 
the size of defect, presence of symptoms, 
secondary infertility and plans of pregnancy. 

The clinical treatment (expectant) is cho-
sen for women with small isthmoceles (my-
ometrial thickness 3 mm or more). 

In clinical (pharmacological) methods 
there is menstrual suppression, which can 
improve the symptom of intermenstrual 
spotting after three cycles of oral contracep-
tives with relatively higher doses (0,5 mg 
norgestrel and 0,05 mg ethinylestradiol) ac-
cording to Tahara et al.[6] In the women go-
ing through this regimen the size of the 
pouch decreased as well as there was vascu-
larization of the scar region in color doppler 
scanning. This method is used in incidental 
finding of asymptomatic isthmocele with no 

intentions of future pregnancy. However, in 
a study by Vervoort et al.[4] randomized 
symptomatic women with small defects 3 
mm or more into expectant treatment or hys-
teroscopic resection, achieving a decrease in 
the number of postmenstrual spotting and 
spotting-related discomfort in women who 
underwent the hysteroscopic procedure. The 
surgical techniques include hysteroscopy, 
laparoscopy, or transvaginal procedures. 

Hysteroscopy is the gold standard for ex-
amination of the uterine cavity and cervical 
canal and therapeutic method of choice in 
patients with abnormal uterine bleeding. 
During hysteroscopy, isthmocele is visual-
ized as defect in the isthmic part of the ante-
rior uterine wall in the area of the scar from 
pre-cesarean section. After diagnosis, sur-
gery is performed hysteroscopy to correct 
the pathological finding, with a technique 
called isthmoplasty. 

According to the literature, the main pa-
rameter for performing hysteroscopy is the 
residual myometrium. With the hyster-
oscopic approach there is a risk of injury to 
the uterine bladder and perforation of the 
myometrium at the site of the defect is 
< 3 mm. Some authors suggest offering hys-
teroscopy at women with residual myome-
trial characteristics > up to 2.5 mm or with a 
factor of a defect of the scar to the serosa of 
the myometrium < 50% and unwilling to get 
pregnant. 

The hysteroscopic method is the best for 
women with abnormal bleeding when the 
uterine muscle wall is > 5 mm thick. In the 
hysteroscopic uterine isthmocele treatment 
the scar tissue is resected and the hypervas-
cularized tissue is cauterized from the inside 
to help prevent menstrual blood from being 
trapped inside the scar. The pros of this 
method are short procedure and recovery 
time (2–3 days). The cons of this procedure 
are being less likely to dissolve all abnormal 
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bleeding and not making the uterine wall 
thicker. Hysteroscopic resection is a mini-
mally invasive, short and well visualized 
procedure that allows easy repair of the de-
fect. The surgical technique overall consists 
of the resection of the fibrotic tissue from the 
defect, presented like a flap underneath the 
triangular pouch. The resection of the edges 
of the pouch setting the wall in continuity to 
the cervical canal improves the drainage of 
the flow and prevents the retention of men-
strual blood. Then the fulguration of the base 
of the pouch allows the removal of the in-
flamed and congested tissue, preventing the 
in situ production of fluid and blood. Uterine 
perforation and bladder injuries are the ma-
jor risks of the hysteroscopic procedure. To 
reduce these risks, the resectoscope treat-
ment by hysteroscopy by hysteroscopy is 
recommended to be performed if the remain-
ing myometrial thickness is > 3 mm. 

There is no generally accepted method of 
execution of ismoplasty, but almost every 
operator uses a 9 mm resectoscope and uni-
polar electric current. Gubbini et al resection 
of the defect representing the edges of the 
isthmus and placing its wall in one plane 
with the wall of the cervical canal.  

Xie and cont., publish one of the largest 
studies of ismoplasty, which consists in the 
removal of fibrous tissue under the defect. 
According to the literature the average time 
for resectoscopic treatment varies from 8 to 
25 minutes. 

The success of ismoplasty is 85.5% 
(59.6–100%). In regard to secondary infer-
tility a higher percentage conceive spontane-
ously between 12 and 24 months after the 
operational correction of defect. 

According to Zhang et al. comparison be-
tween hysteroscopy and conservative treat-
ment intrauterine device (IUD), laparoscopy 
and vaginal approach showed that hyster-
oscopic surgery offers providing shorter 

duration surgery, minimal blood loss, re-
duced hospital stay blood loss, lower hospi-
tal fees and etc. However, one of the limita-
tions of resectoscopic treatment is the inabil-
ity to perform sutures. It is prerequisite for 
the defect of the scar to expands further the 
peculiarity of the myometrium at the level of 
the uterine isthmus can be further reduced, 
increase the risk of rupture of the uterus dur-
ing future pregnancies.[7,8,9,12,13.14] 

Laparoscopic resection of the isthmocele 
was first described by T.Jacobson in 2003. 
Laparoscopic approach treats the symptoms 
by eliminating the reservoir effect of the de-
fect while strengthening the myometrial 
wall. Laparoscopy is a technique that should 
be preferred, especially if the residual thick-
ness of the myometrium is < 3 mm. Conven-
tional laparoscopy is used to correct ismo-
cele or robot-assisted surgery. The critical 
step of the laparoscopic procedure is the cor-
rect identification of isthmocele. This can be 
done using various techniques: dissection of 
uterovesical peritoneum and laparoscopic 
imaging; hysteroscopy, performed concur-
rently with laparoscopy to assess the uterine 
cavity and defect; in addition, hysteroscopic 
transillumination reveals better the edges of 
the defect, a Foley catheter is also used. 

The laparoscopic method of isthmocele 
repair is best for women with abnormal 
bleeding and a thin muscle wall < 5 mm 
thick, and for those who want to get pregnant 
again. In laparoscopic method the defect is 
completely removed, and the muscle wall of 
the uterus is reconstructed in 2–3 layers of 
absorbable suture. The pros of this method 
are being more likely to completely resolve 
all abnormal bleeding, and thus allowing 
healthy pregnancy (by lowering risk of infer-
tility, miscarriage, and uterine rupture) since 
the muscle wall is thickened. The cons of 
this method are that the procedure is longer 
as well as the recovery (1–2 weeks), and the 
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woman must wait 4 months before it’s safe 
to get pregnant. The repair consists of resect-
ing the edges of the isthmocele, in order to 
excise the scar tissue, closing the defect in 
two-layer sutures. Laparoscopy allows a bet-
ter visualization to identify the defect, allow-
ing repair and thus increasing the myome-
trial thickness. In this method a CO2 laser is 
used to excise the edges of scar tissue pre-
cisely. Then a Hegal probe is introduced into 
the cervical canal to preserve the continuity 
of the cervical canal with the uterine cavity. 
Then the wound is sutured with 2–0 absorb-
able sutures covered with peritoneum. It is 
presumed that this approach should be ad-
ministered only in patients with defect of full 
myometrial thickness in centers experienced 
in advanced laparoscopic techniques. 

Vervoort et al. publish the first a large 
prospective cohort study evaluating the ef-
fect of laparoscopic isthmocele resection on 
symptoms, fertility, and ultrasound findings, 
evaluating 101 women. 

In this study, Vervoort et al. show that the 
laparoscopic approach reduces postmen-
strual spotting and the associated discomfort 
reduces dysmenorrhea and increases the re-
sidual myometrial thickness 6 months after 
the intervention. The frequency of spontane-
ousconcept after the laparoscopic approach 
is 44%. The time for surgery varies between 
42 and 90 minutes and 240 minutes are re-
quired for robotic cutting. Minilaparotomy 
and the transvaginal approach is rarely 
used.[11,10,12,14] 

The combination of hysteroscopy and 
laparoscopy has many advantages. During 
the laparoscopy the bladder can be mobi-
lized to increase visualization of the isthmo-
cele and thus minimize the risk of bladder 
injury. Additionally, the pouch can be as-
sessed for diagnosis and possible immediate 
surgical treatment of other conditions that 
can cause pain of infertility, such as chronic 

pelvic inflammatory disease or endometrio-
sis. The hysteroscopy light source trans-illu-
minates the pouch providing guidance in 
identifying the defect by laparoscopy. It can 
also confirm the laparoscopic repairs after-
wards. There are also some reports of lapa-
roscopy performed using robotic restoration 
in lower segments of the uterus after cesar-
ean section, however this data is limited due 
to high costs of robotic procedures.[5] 

Robotic assisted laparoscopy with hyster-
oscopy include surgical steps of this ap-
proach: presurgical planning with magnetic 
resonance imaging, after that diagnostic hys-
teroscopy for confirmation of isthmocele, 
simultaneous laparoscopy for identification 
of borders, strategic hysterotomy, excision 
of scar tissue and imbricated, tension-free 
closure [14]. 

The transvaginal method, although mini-
mally invasive and effective, has fewer re-
ports in the literature. This technique is per-
formed as a dissection of the bladder from 
the cervix and uterus, opening the vesico-
vaginal space until the scar is reached. The 
defect is excised, and the hysterotomy is 
closed in two layers. The transvaginal isth-
mocele repair was found to be more cost-ef-
fective than laparoscopy, although the out-
comes were similar to that of laparoscopy. 
Moreover, this approach demands the sur-
geon to be greatly experienced in vaginal 
surgery in order to avoid damage to adjacent 
structures and accurately locate the isthmo-
cele in the limited surgical view. 

Conclusion 
Cesarean scar defect can cause symptoms 

that reduce the comfort and quality of life of 
affected women. When consulting such pa-
tients with abnormal uterine bleeding, pain 
and infertility, istmocele should be remem-
bered as one of the possible causes. 

The treatment of the isthmus should be 
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based on the desire for future pregnancy and 
the characteristics of the defect. It is im-
portant to emphasize that treatment should is 
only available in patients with clinical symp-
toms.  

Isthmocele is an object and a real field of 
research due to the increasing frequency of 
cesarean sections worldwide. Further studies 
are needed to prevent its development and 
subsequent complications and to increase the 
efficiency of its management through mod-
ern methods of mini invasive gynecological 
surgery. 
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Introduction: Glass-Ionomer cements are restorative materials widely used in minimally-invasive dentis-
try. One of the advantages of glass-ionomer cements is their ability to release fluoride ions thus exhibiting 
anticariogenic properties. Aim: To compare the amount of fluoride ions released by two encapsulated com-
mercial glass ionomer cements – a conventional glass ionomer (Riva Self Cure) and a resin-modified glass 
ionomer cement (Riva Light Cure). Materials and methods: 6 conventional and resin modified glass ion-
omer cement specimens were measured the fluoride ion release for the time intervals 1, 3, 7, 14, 21 and 28 
days after storing the specimens in 10 ml of deionised water at 37°C. The fluoride ion releases were meas-
ured using a selective electrode and an AgCl reference electrode, connected to a computer. Recording soft-
ware was ELIT. The instrument was calibrated using different concentrations of sodium fluoride. Results: 
Conventional glass ionomer cement released more fluoride ions than the resin-modified over a period of 
28 days. The daily fluoride release at 1, 3, 7, 14, 21 and 28 days was significantly higher for the conven-
tional glass ionomer cement compared to the resin-modified glass ionomer cement. Conclusion: Conven-
tional glass ionomers released greater amounts of fluoride ions than resin-modified glass ionomers. This 
suggests that conventional glass ionomers exhibit greater amount of fluoride release, which makes them 
more beneficial in preventing secondary caries. 
Keywords: fluoride ion release, glass-ionomer cements 

Introduction 
Glass-ionomer cements also referred to as 

glass polyalkenoate cements are widely used 
as restorative and adhesive dental materials 
mainly because of the ability to bond to 
enamel and dentine and to release fluoride 
(1, 2). Glass ionomers have been separated 
into two groups – conventional glass-iono-
mer cements (C GICs) and resin-modified 
glass-ionomer cements (RMGICs) (3). The 
development of RMGIC emerged in an at-
tempt to overcome some of the limitations of 
C GICs. The addition of resin chemistry to 
glass ionomers has improved properties such 
as a prolonged working time with a rapid set 
when light cured, strength resistance to acid 
attack and wear resistance (1). An essential 
clinical consideration of GICs is the ability 
to release fluoride ions from the bulk of res-
toration due to the leaching of fluoride ions 

from the matrix to the surrounding environ-
ment. During the setting reaction, the glass 
releases the ions (freely ready to migrate) 
which are present within the matrix (4, 5).  

Aim 
The aim of this study was to compare the 

amount of fluoride ions released by two en-
capsulated commercial glass ionomer ce-
ments – a conventional glass ionomer (Riva 
Self Cure) and a resin-modified glass iono-
mer cement (Riva Light Cure). 

Materials 
A conventional glass ionomer cement and 

a resin-modified glass ionomer cement were 
evaluated for this study. The conventional 
glass ionomer was Riva Self Cure shade A2 
and A3 (SDI, Bayswater, Australia). The 
self-cure batches (shade A2 and A3) 
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consisted of 0.45 g powder 0.14 g liquid 
(0.13 mL) per capsule. The resin-modified 
glass ionomer used was Riva Light cure high 
viscosity shade A3 (SDI, Bayswater, Aus-
tralia). The light-cure high viscosity A3 
batch consisted of 0.43 g of powder, 0.14 g 
liquid (0.13 mL) per capsule.  

Method 
Preparation of the samples for fluoride 

ion release (24 hours, 3 days, 7 days, 14 
days, 21 days and 28 days): 6 samples of 
conventional and resin modified glass iono-
mer cements were prepared using commer-
cial encapsulated Riva self-cure and Riva 
light-cure capsules. For the Riva self-cure, 
the capsules were activated using a clicker 
before being placed in an ESPE Rotomix 
machine (RotoMix, 3M ESPE, Ontario, 
Canada) for 12 s (Figure 1). The capsule was 
then immediately placed into a capsule ap-
plicator and the trigger was clicked until 
paste was seen through the clear nozzle. 

 
Figure 1. ESPE Rotomix machine 

 
Figure 2. Mould plate 

The paste was filled into a mould (ISO 
standard 4 x 6 cm) (Figure 2). The Riva Self-
cure was extruded into the mould and com-
pressed using acetate sheet on either side. 7–
8 capsules were extruded into the mould and 
compressed using acetate sheet as self-cured 
specimens would consist of possible defects, 
therefore making more than the desired 
amount was necessary. The mould consist-
ing of prepared samples were placed at 37°C 
in a drying and heating chamber (Series FD, 
BINDER GmbH, Tuttlingen, Germany) for 
15 min before being removed using a sy-
ringe. The finished samples were placed in 
10 ml of deionised water test tubes and kept 
in an incubator for the desired amount of 
time – 24 hours for the 24 hour fluoride ion 
release). The procedure for Riva light-cure 
samples was the same as Riva self-cure until 
the paste was filled into the mould. The next 
step consisted of blue light being applied on 
either of the sample (covering the sample 
completely) for 20 s. A syringe was then 
used to remove the samples from the mould 
and placed in 10 ml of deionised water. For 
the fluoride ion release, water within sam-
ples was changed at 24 hours, 3 days, 7 days, 
14 days, 21 days and 28 days prior to prepa-
ration. The same water change was con-
ducted both specimens until day 28 in which 
no more changes were required. The fluoride 
ion releases were measured using a fluoride 
ion selective electrode and an AgCl refer-
ence electrode. The AgCl reference elec-
trode was positioned into the programme 
connected to the computer. Data was rec-
orded using the software ‘ELIT.’ The instru-
ment was calibrated using five different con-
centrations of sodium fluoride (NaF) – 
0.001, 0.005, 0.01, 0.05 and 0.01 M.  

The electrode potential was plotted 
against Log concertation in order to con-
struct a linear equation, as has been demon-
strated in Figure 3. Moreover, it can be seen 
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from this graph that the R2 is 0.9995 which 
shows that the calibration is accurate; the 
value must be close 0.99 or equal to 1 in or-
der to obtain valid results. Following the cal-
ibration process, 5 ml from each of the 
RMGIC sample test tubes were placed indi-
vidually into a separate test tube and data 
was measured using the ‘ELIT’ programme. 
The electrode was washed using deionised 
water in between measurements. The same 
procedure was conducted for the C GIC sam-
ples with the calibration process being con-
ducted again.  

Results 
The results obtained showed a cumulative 

fluoride ion release which increased with 
time – a strong positive correlation. Figure 4 
represents this trend for both RMGIC and C 
GIC. The graph shows that the amount of 
fluoride ion concentration released by C GIC 

over time is greater than that released by 
RMGIC. It can be stated that C GIC had a 
greater initial burst in fluoride ions when 
compared to the RMGIC which is proven by 
the intercept of 0.046 for C GIC and 0.0042 
for RMGIC. After 24 hours the amount of 
fluoride ions released by the C GIC was ap-
proximately 0.7 mM/l. In contrast, RMGIC 
only released 0.07 mmol of fluoride ions. 

It is evident from Figure 4 that both the C 
GIC and RMGIC have an initially high fluo-
ride ion release but show a decline after the 
first two days – minimal ‘burst effect’ pre-
sent. Furthermore, it was expected that the C 
GIC would show a greater initial burst, how-
ever this was not foreseen due to the use of 
an encapsulated capsule. It can be added that 
the release of fluoride is linear to SQRT 
Time (evident from R2 values) which shows 
that the release is a diffusion-controlled 
method.  

 

 
Figure 3. The electrode potential against log concentration 
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Figure 4. A graph representing the fluoride ion release concentration against time 

Discussion 
From the fluoride ion release profile, it 

can be seen that the conventional GICs re-
leases more fluoride ions over the course of 
28 days, compared to resin-modified GICs. 
A possible explanation for this is that follow-
ing the mixing of powder and liquid for con-
ventional GICs, ion-leachable glass be-
comes decomposed by acid attack at the sur-
face. This results in the ability of fluoride 
ions to move freely away from the glass par-
ticles. Moreover, following the setting reac-
tion, fluoride becomes dispersed regularly 
through the matrix regions of a set cement 
for a long period of time (6). In contrast, 
resin-modified GICs have a dual setting re-
action, where both acid-base and photo-
polymerisation are taking place (7). The for-
mation of a matrix due to the acid-base reac-
tion is the initial reaction, which is similar to 
that of a conventional GIC. However, the 
second reaction consists of a photo chemical 
polymerisation process which is either a co- 
polymerisation of the HEMA with polymer 
side chains, homo-polymerisation of HEMA 

or homo-polymerisation of functional 
groups in the side chains. Moreover, a possi-
ble reason for the trend gathered for C GICs 
is the two processes involved in the release – 
initial dissolution process and a later long-
term release process. The initial dissolution 
process consists of an early wash-out step; 
from the start of the graph to where square 
root of time is equal to 3: a fluoride concen-
tration of approximately 0.55. The later long 
release process is a steady release of fluoride 
which can be referred to as a first-order ki-
netic process – indicating that alternate fac-
tors affect the release apart from depletion of 
the fluoride reservoir in the matrix. These 
factors cause more fluoride to move from the 
glass into the matrix during the maturation 
of the cement process.  

Furthermore, the fluoride ion release pro-
file shows a quicker release of fluoride dur-
ing the initial stages following immersion 
for conventional GIC than RMGIC within 
the first 10 days. This was an apparent result 
of superficial surface degradation occurring, 
whereas for RMGIC the possibility for early 
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degradation was restricted. This was due to 
the existence of resin reinforcement result-
ing in a reduced elution over the first 10 
days. The Fˉ release profiles between the 
two restorative materials showed a similar 
trend whereby the amount released on aver-
age for the specimens in the first couple of 
days was significantly greater to that of latter 
days. This may have been the cause of an in-
itial surface loss, whereas the relatively con-
stant Fˉ release later may have been due to 
the diffusing of Fˉ through cement pores and 
fractures (8).  

Conclusion 
Conventional glass ionomers released 

greater amounts of fluoride ions than resin-
modified glass ionomers. This suggests that 
conventional glass ionomers exhibit greater 
amount of fluoride release, which makes 
them potentially more beneficial in prevent-
ing secondary caries. 
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Diagnostics, Treatment Plan and Complications of 
Separated Endodontic Instruments Removal – 
a Questionnaire Survey 
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The separation of endodontic instruments is a procedural accident every dentist may face during root canal 
treatment. Aim: To study the awareness and experience of Bulgarian dentists on issues related to the treat-
ment of cases with separated endodontic instruments, type, and prevalence of complications. Materials 
and methods: An individual anonymous survey was conducted among 230 Bulgarian dentists during the 
period September – October 2021. The respondents express their opinion about diagnostic methods, factors 
influencing the treatment approach, irrigation solutions, etc. The data analysis was performed using IBM 
SPSS, version 27 (2020) and Minitab version 19 (2020). Significant associations between variables includ-
ing more than two categories were established through the Chi-square test and Fisher's exact test between 
variables with two categories. Statistical significance was accepted at Type I error α = 0.05 (p > 0.01). 
Results and discussion: 89% of the participants prefer standard two-dimensional radiography for preoper-
ative analysis. The most commonly used solution is EDTA. 57% of the respondents experience 1–5 com-
plications per year. The most frequent complications are root perforation, ledge formation, over enlarge-
ment, vertical root fracture. 73% of the clinicians follow up on such cases for 2 years. Conclusion: Bulgar-
ian dentists use well-established methods in the diagnosis and treatment of cases with separated endodontic 
instruments. 
Keywords: separation, endodontic instruments, complications 

Introduction 
Once separated in the canal, the endodon-

tic instrument becomes an obstacle which 
prevents the achievement of efficient clean-
ing, shaping and 3D-obturation of the endo-
dontic space (1). The management of such a 
case requires thorough analysis of many fac-
tors. For this purpose, the radiographic eval-
uation is essential (2). Unfortunately, even 
with the most sophisticated equipment and 
techniques, complications may occur during 
orthograde attempts to remove or bypass 
fragments of endodontic instruments (3).The 
ultimate goal of the treatment is not to re-
trieve the fragment. It is to remove the intra-
radicular infection which may induce periap-
ical inflammation (4), but also to ensure that 
the remaining dentin is sound and able to 
support the subsequent restoration structur-
ally, as well as provide a restorative complex 
that is functionally healthy (5).  

Aim 
The aim of the current research is to as-

sess the awareness and experience of Bul-
garian dentists on issues related to the diag-
nostics, treatment of cases with separated en-
dodontic instruments, type, and prevalence 
of complications. 

Materials and methods 
An individual survey was administered to 

total of 230 Bulgarian dentists during the pe-
riod September – October 2021. The ques-
tionnaire was created using the Google 
forms application and contained 20 closed 
questions with one or more than one answers 
option. It was delivered electronically to 
members of the Bulgarian Dental Associa-
tion and 2 online groups. The anonymity of 
the participants was respected. The dentists 
provide responses about diagnostic methods, 
factors influencing the treatment approach, 
irrigation solutions, possible complications. 
The data analysis was performed using IBM 
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SPSS, version 27 (2020) and Minitab ver-
sion 19 (2020). Significant associations be-
tween variables including more than two cat-
egories were established through the Chi-
square test and Fisher's exact test between 
variables with two categories. Statistical sig-
nificance was accepted at Type I error α = 
0.05 (p > 0.01). 

Results and discussion. 
A total of 230 dentists took part in the sur-

vey. The highest portion are those working 
as general practitioners with individual prac-
tices (68.30%, n = 157, p < 0.001). General 
practitioners who work mostly endodontic 
cases in group practices make up 22.20% 
(n = 51) and the lowest is the portion of en-
dodontists with acquired specialty (9.60%, 
n = 22). 

The distribution of the respondents by 
length of service is almost even: 29% (n = 
67) up to 5 years; 28% (n = 65) from 5 to 10 
years; 20% (n = 46) from 10 to 20 years; 
23% (n = 52) over 20 years. 

Firstly, the participants were asked to 
point the key factors in developing a treat-
ment plan in cases with a separated endodon-
tic instrument. The majority (78%, n = 180, 
p < 0.001) indicated several factors in com-
bination. The frequency of each factor is pre-
sented in figure 1 separately and the total 
number of responses (n = 767) exceeds the 
number of participants. The most frequently 
mentioned factors were anatomy and mor-
phology of the tooth (n = 145), diameter, 
length and position of the fragment (n = 136) 
and the diagnosis of the tooth (n = 135). 

 
Figure 1. Key factors in developing treatment plan. 

 
Figure 2. Treatment approach in cases with sep-
arated endodontic instrument. 

 
Figure 3. Diagnostic imaging techniques that 
dentists prefer using for the detection of sepa-
rated endodontic instruments. 
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To the question: “What do you do when 
you break an endodontic instrument in the 
canal?”, the highest portion of respondents 
(71%, n = 164, p < 0.001) make an attempt 
to remove or bypass the separated instru-
ment. 17.50% (n = 40) refer the patient to an 
endodontist; 11% (n = 25) leave it in situ, ob-
turate the canal and follow up the case; 
0.50% (n = 1) extract the tooth. The answers 
“I try to remove or bypass” was given by all 
(100%) of the endodontists with acquired 
specialty, 88% of the general practitioners 
who work in endodontically oriented prac-
tices and 60% of general practitioners in in-
dividual practices. The difference between 
doctors with endodontic specialty or orienta-
tion in comparison with general practitioners 
of in individual practice is statistically sig-
nificant (p < 0.001). On the other hand, no 
significant association was found between 
the approach and experience of the respond-
ents (p = 0.392). 

Radiographic evaluation is crucial part 
from preoperative planning. The participants 
in the survey were asked to share what type 
of diagnostic imaging technique do they pre-
fer for the detection of separated instrument. 
The results are presented in figure 3. 

Half of the respondents (50%) indicated 
EDTA as a preferred irrigation solution, 
which they use during the removal of the in-
strument; 37% (n = 85) use sodium hypo-
chlorite; 4% (n = 10) – citric acid; 3.5% (n = 
8) – 3% H2O2; 2% (n = 4) – chlorhexidine; 
1% (n = 3) and 2.5% (n = 5) do not use an 
irrigant. Regarding the characteristics of the 
irrigant with impact on dentin structure, den-
tists indicate that the type (n = 131) of the 
solution is the factor of highest importance. 
The others are as follows (Fig. 4):  

 
Figure 4. Characteristics of the irrigant with im-
pact on dentin structure. 

The next question focuses on the fre-
quency of complications that respondents 
had when trying to remove or bypass an en-
dodontic instrument. The largest number of 
participants indicated a response from 1 to 5 
times a year (53%, n = 123); 5% (n = 11) had 
complications more than 5 to 10 times per 
year; 1% (n = 2) more than 10 times a year 
and 41% (n = 94) said they had no compli-
cations. The most common complication is 
root perforation, which appears in the re-
sponses of 203 participants. The next most 
common complications in descending order 
include: ledge formation (n = 115); excessive 
removal of dentin (n = 108); fracture of an-
other instrument (n = 100); vertical root 
fracture (n = 81); canal transportation (n = 
35); extrusion of the instrument periapically 
(n = 35); secondary fracture of the original 
fragment (n = 20); thermal trauma of dental 
and periodontontal tissues (n = 7). 

To the question “Do you consider the 
method of obturation with the design of the 
canal after removal of the instrument?”, 
40.50% (n = 93) of the respondents indicate 
that they use mostly warm condensation 
techniques, whereas 37.50% (n = 86) use 
mostly single cone technique. 22% (n = 51) 
do not think it is important to consider the 
method of obturation with the design of the 
canal. 
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It is commendable to note that 39% (n = 
90) of Bulgarian dentists monitors such 
cases from 6 months to 1 year. 34% (n = 79) 
of them even extend the follow-up period to 
2 years. 13% (n = 29) responded from 2 to 4 
years; 14% (n = 32) indicate a period of 
more than 4 years. Overall, 73% followed up 
on clinical cases for up to 2 years, and a sig-
nificantly lower percentage of them fol-
lowed up over a longer period of time (p < 
0.001). The follow-up period did not show a 
significant association with the possession of 
a specialty (p = 0.461) and the experience of 
dentists (p = 0.186). 

Conclusion 
Bulgarian dentists use well-established 

methods in the diagnosis and treatment of 
cases with separated endodontic instru-
ments. 
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Apical periodontitis is a biofilm-associated disease caused mainly by multispecies bacterial infections that 
form biofilms on root canal walls. The mechanical debridement and irrigation, is often combined with the 
application of intracanal medicaments to eliminate oral pathogenic bacteria and their biofilms. Endodontists 
continue to actively seek new treatments to increase the efficiency of root canal biofilm elimination. The 
aim of this review is to evaluate the literature on the use of probiotics in root canal therapy. The literature 
search used the Pub Med and ProQuest database without time limit. For the search strategy, the following 
keywords were used: “Probiotics endodontic”, “Bacteriotherapy endodontic”, “Probiotics apical periodon-
titis Probiotics antimicrobial effect endodontics”. Only studies that addressed the use of probiotics in En-
dodontics were included. Some articles were categorized as review articles. The search resulted in a total 
of 47 articles of which 30 were excluded because they did not correspond with the inclusion criteria. Certain 
probiotic Lactobacillus and Bifidobacterium strains exhibit in vitro antimicrobial activity against the im-
portant endodontic pathogens, Enterococcus faecalis and Candida albicans, and anti-inflammatory activi-
ties have also been reported. Limitations of sufficient studies on use of probiotics in endodontics suggest 
further evaluations for their possible use in treating endodontic infections. 
Keywords: apical periodontitis, root canal treatment, probiotics, endodontic pathogens, Enterococcus fae-
calis, Candida albicans 

Introduction 
The term microbiota defines a collection 

of microorganisms that grow within a certain 
ecosystem. Root canal infections usually oc-
cur as a sequence of caries or trauma and the 
bacterial communities that initially colonize 
the pulpal space result from an ecological se-
lection of the oral microbiota with composi-
tional shift of oral communities, driven by 
the specific ecological conditions of infected 
root canals [1] Intracanal bacteria are usually 
observed as multispecies communities (bio-
films) attached to the dentinal root canal 
walls. Bacterial interactions play an essential 
role in determining the overall virulence of 
the community, which has been regarded as 
the unit of pathogenicity of apical periodon-
titis. [2] For many years, knowledge of the 
root canal microbiota originated mostly from 
culture techniques and closed-ended molec-
ular approaches [3]. These approaches idien-
tified sets of bacterial taxa varing between 
the root canal infection types – primary, sec-
ondary and persistant infections. Primary 

infections appeared dominated by 40–50 
Gram-negative strictly anaerobic species of 
the genera Fusobacterium, Prevotella, Por-
phyromonas, Tannerella, Treponema [4]. 
Persistent/secondary infections seemed to 
harbor less diverse microbial communities 
composed of 10–20 taxa, mostly Gram-pos-
itive facultative anaerobes including species 
of Streptococcus, Lactobacillus, Actinomy-
ces, and Enterococcus. Enterococcus fae-
calis particularly was frequently retrieved 
from persistent/secondary infections and yet 
remained rarely detected in primary infec-
tions [5]. Тhe understanding of the microbial 
complexity of root canal infections has sub-
stantially improved over the past decade 
Overall, Firmicutes, Bacteroidetes, Proteo-
bacteria, Actinobacteria, and Fusobacteria 
were the most abundant phyla detected in 
root canal infections, regardless of the type 
[6]. Teeth with untreated inflamed and in-
fected pulps will lead to periradicular in-
flammation, which will end up by develop-
ing periapical lesions. The goal of 
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endodontic treatment is disinfecting the con-
taminated root canal system that creates a fa-
vorable condition for periradicular healing. 
The current protocols for root canal disinfec-
tion are directed at the non-specifc killing of 
microbes by the combination of mechanical 
instrumentation and use of irrigants and 
medicaments such as sodium hypochlorite 
(NaOCl), chlorhexidine (CHX), and calcium 
hydroxide (CH) [7]. Although root canal 
treatment achieves a higher success rate of 
around 85–95%, demographic studies have 
reported the prevalence of post-treatment AP 
to be in the range of 21–65%. It has been 
proposed that it is impossible to obtain com-
plete disinfection within any given root ca-
nal system. Multiple accessory and lateral 
canals can never be either completely deb-
rided of tissue or micro-organisms. Any per-
ceived clinical success obtained from treat-
ment of teeth with known positive root canal 
cultures can probably be ascribed to a reduc-
tion in the number of microorganisms, re-
moval of most inflamed or necrotic tissue, 
and a favourable systemic background [8]. 
One of the foremost causes of endodontic 
failure is either persistent or secondary intra-
radicular microbiological infection [9]. but 
the belief that all microorganisms must be 
removed from the root canal system, regard-
less of their pathogenicity or other character-
istics, could be an incorrect concept of endo-
dontic infection. The current and emerging 
trends in microbiology states that a better 
modality to treat a microbial infection is to 
achieve a state of equilibrium within the hu-
man microbiome and to shift towards a more 
favorable ecology conducive of healing [10].  

The aim of this review is to evaluate the 
literature on the use of probiotics in root ca-
nal therapy. The literature search used the 
Pub Med and ProQuest database without 
time limit. For the search strategy, the fol-
lowing keywords were used: “Probiotics en-
dodontic”, “Bacteriotherapy endodontic”, 

“Probiotics apical periodontitis Probiotics 
antimicrobial effect endodontics”. Only 
studies that addressed the use of probiotics 
in Endodontics were included. Some articles 
were categorized as review articles. The 
search resulted in a total of 47 articles of 
which 30 were excluded because they did 
not correspond with the inclusion criteria. In 
dentistry in general and endodontic therapy 
specifically, the number of papers on utiliza-
tion of probiotics as antimicrobial therapy 
has increased over the past few years. This 
so called bacteriotherapy is part of the aris-
ing, novel and advanced disinfection thera-
pies including nanoparticles, light activated 
disinfection, natural compounds (phytother-
apy), antimicrobial peptides [11]. “Probiot-
ics”, as defined by the World Health Organ-
ization, are, live microorganisms which, 
when administered in adequate amounts, 
confer a health benefit on the host” [12]. The 
Nobel Prize Eli Metchnikoff, who worked at 
the Institute Pasteur in the early years of the 
twentieth century, was the author of the first 
studies on the beneficial effect of probiotics 
on our health. He hypothesized that these ef-
fects resulted from an improvement in the in-
testinal microbial balance through inhibition 
of pathogenic bacteria. The work of Metch-
nikoff gives life to a conceptual revolution in 
which bacteria do not always produce dis-
eases but may be tools to promote health. 
[13] The functional similarity between the 
gut biofilm and the oral cavity biofilms, their 
complexity and the fact that they underlie in 
the ethiology basis of most of the acute and 
chronic diseases in the gastrointestinal tract, 
led to the introduction of probiotic bacteria 
as oral “replacement therapy” and their us-
age for prevention and treatment of these 
diseases. [14] It has been shown that probi-
otics are effective in controlling gingival in-
flammation, reducing plaque levels, preven-
tion of various periodontal diseases, treating 
halitosis, candidal infections, and also in 
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prevention of dental caries [15]. Periodontal 
pathologies are caused by numerous patho-
gens that are common with those causing en-
dodontic infections, and hence utilizing pro-
biotics within the root canals may also prove 
to be advantageous in combating endodontic 
infections [16]. Ideal features of a good pro-
biotic would be: (a) It should be a strain 
which is capable of exerting beneficial effect 
to the host (b) It should be non-pathogenic 
and non-toxic, it should not cause or predis-
pose the host for disease (c) It should be pre-
sent as viable cells, preferably in large num-
bers (d) It should be capable of surviving in 
the host environment (e) It should also be 
able to maintain genetic stability in oral mi-
cro flora (f) It should be stable and capable 
of remaining viable for periods under stor-
age and field conditions. (g) it should be able 
to become a part of the microbiome and to 
adhere to oral surfaces [17]. The improved 
acknowledgment and technologies rapidly 
increased the field of probiotics and include 
species of bacteria, yeast, or mold species. 
The most often used bacterial species in-
clude lactic acid producing bacteria (LAB), 
non-lactic acid producing bacteria, bifidobac-
terium species, non-pathogenic yeast and 
non-spore forming. Widely used bacterial 
species for bacteriotherapy are Lactobacillus 
and Bifidobacterium strains as probiotics 
[18]. The anti-infammatory activity of indi-
vidual probiotics is not always fully under-
stood. Multiple factors can be involved, in-
cluding strain type, duration of treatment, 
and dosage. Some of the suggested mecha-
nisms of probiotic action on oral health in-
clude: (a)immune modulation, (b) produc-
tion of antimicrobial substances such as per-
oxides, organic acids and bacteriocins, (c) 
competition for nutrients and space, (d) 
quorum sensing disruption, (e) mucin pro-
duction, inhibition of epithelial invasion by 
inhibition of pathogens mucosal adherence, 
stimulation of IgA, and competition with 

other flora, including potential pathogens. 
Using different mechanisms, probiotics can 
inhibit the activity of pathogenic bacteria 
and their adhesion to surfaces. Quorum sens-
ing is the central phenomenon by which mi-
crobes communicate in biofilms, and it reg-
ulates both bacterial colonization and viru-
lence. Probiotics can prevent QS, biofilm 
formation by gene modulation and the sur-
vival of biofilm pathogens, interfere with 
biofilm integrity and finally lead to biofilm 
eradication. Some of the molecular mecha-
nisms include the secretion of antagonistic 
substances (e.g., surfactants, bacteriocins, ex-
opolysaccharides (EPS), organic acids, lactic 
acid, fatty acids, enzymes (amylase, lipase) 
and hydrogen peroxide) and the generation 
of unfavorable environmental conditions for 
pathogens (e.g., pH alteration as well as 
competition for surface and nutrients). Pro-
biotics competitive adhesion to human tis-
sues or medical equipment prevents the col-
onization of harmful bacteria. Moreover, by 
decreasing the environmental pH, indole 
production (a signal molecule in QS) and 
biofilm biomass, probiotics can prevent 
pathogenic biofilm formation [19]. On the 
basis of experimental data, the anti-inflam-
matory effects of probiotics may be a conse-
quence of the balance modulation between T 
helper 1 (Th1), Th2 and regulatory T (Treg) 
cells; down-regulation of proinflammatory 
[e.g. interleukin (IL)-12, tumour necrosis 
factor (TNF)-α] and/or stimulation of anti-
inflammatory (e.g. IL-10) cytokine produc-
tion [20]. Though the role of probiotics in 
endodontic therapy has not been extensively 
evaluated, there are several in-vitro studies 
and two animal studies that highlight their 
potential antimicrobial activity against endo-
dontic pathogens. As illustrated in table 1, 
the literature search revealed heterogeneity 
in the type of the: studeies, the tested agent, 
the tested pathogen and in the type of the 
method for evaluating the results.  
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Table 1. Heterogeneity in the type of studies, tested probiotic, pathogens and methods for evaluation of 
the results 

Strains from a commercial probiotic 
cocktail significantly inhibited the growth of 
planktonic and bioflm preparations of Ent. 
faecalis and planktonic C. Albicans [21]. 
Most of the species assessed in the studies 
were Lactobacillus species. Lactobacillus 
reuteri produces metabolites that are broad-
spectrum antimicrobial factors like reuterin 
and reutericyclin, that inhibit microbial 
DNA synthesis, thereby preventing the 
growth of biofilms comprising of Gram-pos-
itive and negative bacteria, fungi, protozoa 
[22]. Lactobacillus rhamnosus which re-
vealed a potential inhibitory effect on the 
growth of Enterococcus faecalis, could be 
used as a new natural, safe probiotic irrigant 
agent. Regarding colony counting method, 
the results showed that E. faecalis colonies 
statistically significant decrease from preir-
rigation to after 24 hrs post irrigation with 
probiotic irrigant [23]. According to Kim et 
al. the Lipoteichoic acid produced by Lacto-
bacillus planatarum inhibited the preformed 
multispecies biofilm formation by control-
ling quorum sensing, gene expression and 
inhibiting exopolysaccharides production. 
Lipoteichoic acid inhibits not only mono-
species, but also multi-species biofilms con-
sisting of Actinomyces naeslundii, E. 

faecalis, Lactobacillus salivarius, and Strep-
tococcus mutans [24]. 

Conclusion 
Although promising results have been re-

ported in the scientific literature, it is im-
portant to remember that probiotic findings 
cannot be generalized since they are depend-
ent on the strain, dosage, frequency and ex-
perimental model. Therefore, there is much 
scope for further investigation of the impact 
of probiotics in health. Despite great prom-
ises, probiotics works are limited to gut and 
periodontium and their efficacy in en-
dodntics need validation by in – vitro, in – 
vivo research and large randomized trials. 
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Introduction: Colour matching when restoring teeth with dental fluorosis in the aesthetic area can be chal-
lenging due to the shade variation of the mottled teeth. Enamel microabrasion, introduced by Croll et all in 
1986, is among the established contemporary methods to overcome the problem and is primarily indicated 
for the treatment of dental fluorosis. Clinical case: A 76-year old patient with partial edentualism, gener-
alised periodontitis and dental fluorosis (TF 2-3) complaining of impaired function and aesthetics was ac-
cepted for treatment. Enamel microabrasion with Opalustre gel (Ulradent) was performed for 15 seconds 4 
times (overall 60 secs) per affected tooth followed by thorough water rinsing. Prior to the procedure, isola-
tion of exposed root surfaces and supporting gingiva was done with Teflon secured with liquid rubber dam 
(Cerkamed), buccal and labial mucosa were protected with OptraGate (Ivoclar Vivadent). The procedure 
was completed with the application of GC MI Varnish with the aim to re-mineralise the defected enamel 
and prevent the postoperative sensitivity. Results: The procedure resulted in the harmonisation of the 
enamel colour and improved aesthetics which provided the possibility of matching the shade of artificial 
teeth of the future removable partial dentures. Conclusion: Enamel microabrasion has proven to be a con-
servative microinvasive method for effective managing of dental mottling and achieving good aesthetic 
results.  
Keywords: dental fluorosis, enamel microabrasion, aesthetics 

Introduction 
Restoring teeth with dental fluorosis in 

the aesthetic area can be challenging due to 
the shade variation of the mottled teeth and 
therefore there is difficulty in colour match-
ing with the rest of the tooth, the adjacent 
and antagonistic teeth or artificial teeth of 
the prosthesis in cases with partial edentual-
ism. Enamel microabrasion, introduced by 
Croll et al in 1986[1], is among the estab-
lished contemporary conservative methods 
to overcome the problem and is primarily in-
dicated for the treatment of dental fluoro-
sis[2]. Enamel microabrasion involves the ap-
plication of an acidic agent (37% phosphoric 
acid or 6.6% hydrochloric acid) and an abra-
sive agent (pumice or silica) onto the altered 
enamel surface with a rubber cup mounted in 
the low-rotation micromotor.[3] The treat-
ment is safe, minimally invasive and it al-
lows to permanently harmonise and match 
the colour of mottled teeth after the first pro-
cedure.[3], [4], [5], [6] 

Clinical case 
Complaining of impaired function and 

aesthetics a 76-year old patient with partial 
edentualism, severe gingival recession, de-
grees I and II mobility of 41, 42 and 31 re-
spectively, as a result of generalised perio-
dontitis, crown destruction of 15, 14, 41, 42, 
43, 44, 45 and dental fluorosis (TF 2-3) was 
accepted for treatment (pic. 1, 2, 3).  

The patient refused indirect restoration of 
the destructed teeth, therefore, the decision 
to restore the crowns of 15, 14, 41, 42, 43, 
44, 45 directly with composite using wax 
rims for a VDO reference was made. The 
teeth were restored with a provisional com-
posite shade of B2 (pic. 4). The direct com-
posite restoration of 41, 42, 43 allowed for 
further periodontal therapy and splinting of 
the mobile teeth (pic. 5) and microabrasion 
procedure without a risk of dentinal expo-
sure to the strong acidic agent.  
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Pic. 1. 
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Pic. 5. 

 
 
Enamel microabrasion with Opalustre™ 

Ulradent gel was performed for 15 seconds 
4 times (overall 60 secs) per affected tooth 
followed by thorough water rinsing between 
the intervals (pic. 7). Prior to the procedure, 
isolation of exposed root surfaces and sup-
porting gingiva was performed with a teflon 
tape secured with a liquid rubber dam, 

Cerkamed. Buccal and labial mucosa were 
protected with OptraGate Ivoclar Vivadent 
and cotton rolls (pic. 6). The procedure was 
completed with the application of GC MI 
Varnish with the aim to re-mineralise the 
defected enamel and prevent the postopera-
tive sensitivity (pic. 8).  

 

 
Pic. 6. 
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Discussion 
The enamel microabrasion procedure re-

sulted in the harmonisation of the enamel 
colour and improved aesthetics without 
enamel surface reduction, which would have 
been necessary for indirect prosthetic resto-
ration (pic. 9). This provided the possibility 
of matching the shade A2 of the definite ves-
tibular composite restoration, which re-
placed the initial provisional shade of B2 
(pic. 10), and the shade of the artificial teeth 
of the removable partial dentures (pic. 11).  

 
Pic. 9. 

 
Pic. 10. 

Conclusion 
Enamel microabrasion has proven to be a 

conservative microinvasive method for ef-
fective managing of dental mottling with the 
achievement of good aesthetic results.  

 
Pic. 11. 
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Dentinal hypersensitivity (DH) is a common clinical condition usually associated with exposed dentinal 
surfaces. It is characterized by short, sharp pain that occurs when applying various irritants to the exposed 
dentin - most often thermal, mechanical and chemical. This condition cannot be explained by another form 
of dental defect or diseases of hard tooth tissues. As treatment is not successful enough, it can lead to 
physical and psychological problems for patients, deteriorating quality of life, especially in terms of diet 
and maintaining optimal oral hygiene. The purpose of this review is to analyse the scientific literature re-
lated to the etiology of dentin hypersensitivity. The main etiological factors are related to affecting the 
structure and integrity of the tissues covering the dentin, which leads to its exposition and provoking pain 
under the action of external stimuli. In order to achieve that goal, all 218 publications in PubMed with key 
words dentine hypersensitivity and etiological factors during the period from 2010 to 2021 were examined. 
Of these, 25 articles were selected that summarize the factors associated with the occurrence of this condi-
tion. Knowledge of them is closely related to adequate treatment of dentinal hypersensitivity and improving 
the quality of life of patients 
Keywords: dentin hypersensitivity, etiological factors, dental pain 

Introduction 
Dentinal hypersensitivity (DH) is a com-

mon clinical condition in adults which has 
been defined as “pain derived from exposed 
dentin in response to chemical, thermal, tac-
tile or osmotic stimuli which cannot be ex-
plained as arising from any other dental de-
fect or disease” (1). The definition of DH has 
two aspects: one describing the clinical pic-
ture and the other emphasizing the need for 
a correct differential diagnosis to exclude 
other pathologies (2). Based on the basic 
principles developed in 1983, the definition 
of hypersensitivity was proposed in 1997 
(3). A modification was made by the Cana-
dian Advisory Board on Dentin Hypersensi-
tivity in 2003, which proposed the term “dis-
ease” to replace “pathology” (4). The terms 
“dentin sensitivity” or “dentin hypersensitiv-
ity” are most commonly used in the litera-
ture. Some authors replace the word “dentin” 
with the corresponding surface where the 
process occurs, such as “cervical” or “root” 
and this leads to the emergence of different 
terminologies /e.g. “Cervical sensitivity/hy-
persensitivity/ describing the same condition 

(5, 6). In 2002, the European Federation of 
Periodontology adopted the term “root sen-
sitivity” to describe one associated with the 
treatment of periodontitis. This is due to 
doubts about whether this form can be at-
tributed to true dentin hypersensitivity (7). In 
patients with DH, the affected tooth becomes 
sensitive to harmless stimuli. Weak touch, 
moderately cold or warm, chemical or air 
stimuli, can trigger brief sharp pain and 
make it difficult to perform daily activities 
such as eating, drinking, speaking and brush-
ing teeth. Some authors describe the condi-
tion as chronic. The pain caused by the ef-
fects of various stimuli on the dentin can last 
for different periods of time as a dull sensa-
tion in the affected tooth, even after removal 
of the irritant. Such complaints, lasting more 
than six months, can affect the psychological 
and emotional state of patients, and turn into 
chronic dental pain, which affects daily rou-
tine and requires specific treatment similar 
to neuropathic pain (8,9). 

The purpose of this review is to analyze 
the scientific literature related to the etiology 
of dentin hypersensitivity. 
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Material and methods 
218 publications in PubMed with key 

words dentine hypersensitivity and etiologi-
cal factors during the period from 2010 to 
2021 were examined. Of these, 25 articles 
were selected that summarize the factors as-
sociated with the occurrence of this condi-
tion. 

Results and discussion 
Usually dentinal sensitivity doesn’t ap-

pear while dentin is covered with healthy 
protective tissues – enamel and cement. 
Above the enamel cementum junction /ECJ/, 
enamel loss is needed to expose dentin, and 
below the ECJ, when cement is exposed, it 
becomes unviable and is quickly lost. 

Exposure of dentin can be caused by 
physical, chemical, pathological influences 
and/or developmental abnormalities that 
lead to dental or periodontal damage or de-
fects. In some cases, the cause is anatomical 
and is related to the relative position of the 
enamel and cement in the enamel cementum 
junction area. Different clinical conditions 
may play a role in the development of DH 
(9). There are potentially many etiological 
and predisposing factors for DH, but no un-
derlying cause has been identified. Enamel 
loss is part of dental wear and may be due to 
attrition, abrasion or erosion. Usually the 
reason is a combination of the three, but in 
different combinations and proportions. 

The main etiological factors are related to 
affecting the structure and integrity of the 
tissues covering the dentin, which leads to its 
exposition and provoking pain under the ac-
tion of external stimuli. 

Enamel attrition is caused by tooth-to-
tooth friction. It is associated with the con-
tacts of the cusps of the tubercles and the in-
cisal edges and leads to the formation of 
“wear zones” (10). Occlusal and incisal at-
trition can be observed during physiological 

processes such as swallowing. In some 
cases, the erasure is stronger due to the pres-
ence of parafunctions. Bruxism has been 
found to be the sole cause of pathological 
payment in 11% of these cases and the other 
factor in two-thirds of combined etiology 
cases. Occlusal atrium leads to a reduction in 
the height of the dental crown, and proximal 
atrium can lead to rupture of the dental arch. 

Erosion is more correct to call corrosion 
or physico-chemical abrasion and is the loss 
of tooth tissue from chemical dissolution 
without the participation of microorganisms. 
It is defined as chemical abrasion resulting 
from the effect of external or internal acidic 
factors or chelators acting on dental surfaces 
without dental plaque (11). Erosion begins 
by softening the tooth surfaces and continues 
by dissolving layer by layer, leading to per-
manent loss of tooth volume and the pres-
ence of a less mineralized surface of the re-
maining tissues. There are external and in-
ternal causes of erosion. External ones in-
clude acidic foods and beverages, as well as 
some oral hygiene products and products. In-
ternal erosion is caused by gastric juice due 
to reflux, eating disorders, chronic alcohol-
ism and pregnancy. Various biological, 
chemical and behavioral factors modify the 
effects of acidic agents on the enamel. On 
the surface of the enamel, the hydrogen ions 
of the acid begin to dissolve the enamel crys-
tals – first the prismatic shell, then the pris-
matic core, creating a characteristic appear-
ance of a “honeycomb” (12). As a result of 
these processes, non-ionized acids diffuse 
into the interprism spaces of the enamel and 
will dissolve the remaining minerals in the 
subsurface areas. This leads to the release of 
ions and an increase in the local pH under 
and in the liquid layer associated with the 
enamel surface. The processes in dentin are 
similar, but much more complex. Diagnos-
ing early forms of erosion is difficult 
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because it is accompanied by few signs. In 
routine dental practice, there is no device 
available for specific detection of tooth ero-
sion and its progression. Therefore, the clin-
ical type is the most important feature for 
specialists in diagnosing this condition (12). 
It is difficult to determine whether dentin is 
exposed or not. Clinically, a smooth silky-
glazed, sometimes matte enamel surface 
with no perikima and intact enamel along the 
gingival margin is observed. It has been sug-
gested that the preserved enamel along the 
oral and vestibular gingival margins may be 
due to some plaque residues that could act as 
a diffusion barrier for acids or to the acid-
neutralizing effect of sulcular fluid. Erosion 
is also observed on the incisal and occlusal 
surfaces of the teeth. It leads to rounding of 
the tubercles. In severe cases, the entire oc-
clusal morphology disappears. Erosive le-
sions must be distinguished from attrition 
and abrasion. The defects are flat, have shiny 
areas with pronounced edges, corresponding 
to the antagonists. It is sometimes difficult to 
distinguish the effects of erosion, abrasion 
and attrition during a clinical examination. 
In fact, they can occur at the same time as 
sometimes a similar form (13).  

Research is being done on the influence 
of saliva on the development of erosive pro-
cesses. Experiments have shown that the sa-
liva of patients without erosion has a protec-
tive effect compared to that of individuals 
with advanced erosion. Perhaps this is the 
reason why some people do not develop ero-
sive processes, even though they are placed 
under the same acidic conditions. The path-
ways for the penetration of acidic agents into 
the depth of the dentin are provided by the 
dentinal tubules, where the clearance and 
buffering capacity of saliva are less pro-
nounced. When the acidic solution comes 
into contact with the enamel, it must diffuse 
through the acquired enamel pellicle and 

only then interact with the enamel. This pel-
licle is an organic film without microorgan-
isms that covers the oral soft and hard tis-
sues. It is composed of mucins, glycopro-
teins, proteins and some enzymes (14, 15). 
Erosive tooth decay is not caused solely by 
acidic agents. In vitro studies show that the 
process progresses faster when there is an 
additional mechanical impact when brushing 
teeth or eating row foods. 

Abrasion is the wear of tooth tissue un-
der the mechanical influence of foreign sub-
stances or objects. Friction between the oc-
clusal and incisal surfaces of the teeth and 
the food bite leads to “masticatory abrasion”. 
It can also be observed on the facial (buccal 
and labial) and lingual surfaces when food 
rubs in them under the action of the tongue, 
lips and cheeks when chewing (16). Abra-
sion can also be observed with excessively 
zealous brushing of teeth, improper use of 
floss and toothpicks or harmful habits such 
as chewing tobacco, hard objects /pencils, 
chemicals, pipes /, biting nails. It can also be 
caused by hooks on partial dentures, as well 
as some occupational hazards. Studies show 
that brushing teeth with toothpaste is the 
main etiological cause of dentin wear (17). 
In vitro studies have shown that the tech-
nique, the characteristics of the toothbrush 
head and the hardness of the floss combine 
their action with the abrasiveness of tooth-
pastes and the power of brushing with nor-
mal double brushing during the day (18). 
Detection of defects on the buccal cervical 
surface of maxillary incisors, canines and 
premolars compared to mandibular ones also 
emphasizes the effect of brushing. Typical 
toothbrush abrasion lesions are laterally de-
pendent, i.e. larger in the area opposite the 
hand with which you brush your teeth (10). 
The abrasiveness of toothpaste has a high 
potential for damage to tooth tissues. The 
relative wear of the dentin and the relative 
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wear of the enamel determine the abrasive 
potential of the toothpaste compared to the 
accepted standard scale (19). Dentine sensi-
tivity to abrasive wear has been shown to in-
crease further when combined with erosive 
influences. Then the toothbrush easily re-
moves the surface demineralized layer. De-
tergents in toothpastes also abrade dentin, 
possibly by dissolving the collagen matrix. 

Abfraction means “to break away” (20) 
and comes from the Latin words “ab” or 
“far” and “fractio” or “breaking” (21). Ab-
fraction is the pathological loss of tooth sub-
stance caused by biomechanical loading 
forces that lead to bending and destruction of 
enamel and dentin in a place far from the 
load. The theory of this condition is based 
mainly on engineering analyzes, which 
demonstrate a theoretical concentration of 
tension in the cervical areas of the teeth. The 
lesions are located mainly in the cervical re-
gion of the dentition and are usually wedge-
shaped, with sharp internal and external cor-
ners of the line (22). Excessive occlusal 
forces and pre-contacts can be associated 
with tooth deformation and flexion, leading 
to fracture of enamel crystals in the cervical 
region and exposure of crown dentin, and in 
more severe cases of crown and root dentin 
(5). Many teeth show signs of traumatic oc-
clusion but do not develop cervical lesions. 
This shows that occlusal trauma alone can-
not explain the development of non-carious 
lesions and this process is multifactorial. Ab-
fraction may be a predisposing factor for 
dentinal hypersensitivity. Studies show that 
the cause of pathological levels of tooth wear 
is difficult to determine and is generally the 
result of erosion, abrasion and attrition (23). 

Gingival recession – this process is char-
acterized by the displacement of the gingival 
margin apically by the enamel cementum 
junction and the detection of cementum on 
the root surface, which is quickly damaged 

and lost. The process is multifactorial. Pos-
sible causes are thin alveolar cortex, perio-
dontitis and its treatment, buccal and lingual 
dehiscence and fenestration of the alveolar 
bone, trauma, orthodontic treatment, oral 
piercing, self-injury, prosthetic treatment, 
traumatic brushing. These factors can work 
together (24). Gingival recession is not re-
lated to age. It can be observed in healthy 
and affected periodontium and high or low 
level of oral hygiene. It was found that it is 
more common in people with poor hygiene 
than normal oral hygien levels. Periodontal 
treatment leads to compensatory tissue re-
modeling associated with apical displace-
ment of the gingival margin, often leading to 
root sensitivity (25). The recession in perio-
dontal disease can be buccal, lingual or in-
terdental (26). Smoking can be the cause of 
gingival recessions. Some authors point to a 
strong association between it and gingival 
recession in people without periodontal dis-
ease. 

Some studies have linked gingival reces-
sion to the brushing cycle. While brushing 
your teeth, this can damage the gingival tis-
sues and cause a recession. Some individuals 
are more assertive about their oral hygiene, 
particularly those with DH and brush their 
teeth three or more times a day for longer pe-
riods of time than others. This also leads to 
permanent trauma and recession (24). 
Plaque is inversely related to the recession, 
with lower plaque values found on tooth sur-
faces with gingival recession (11). 

Most of the literature discusses the occur-
rence of dentin hypersensitivity in the pres-
ence of causes leading to the exposure of 
dentin to environmental stimuli. Pain sensa-
tions in “functional insufficiency of the 
enamel” remain a complex and difficult to 
explain problem. Impaired barrier function 
of the enamel in the absence of anatomical 
changes or clinically intact surface occurs in 
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the cervical areas, which are predilection 
sites for demineralization. This may be due 
to increased intercrystalline spaces, perfora-
tions of the crystals and other changes at the 
ultrastructural level. The condition of the 
nerve receptors is also important (27). 

Psychological factors are related to the 
understanding of oral conditions and symp-
toms. In many cases we have a coincidence 
of functional enamel insufficiency and nerv-
ous tension or emotional stress. This sug-
gests that there is increased excitability of 
nerve receptors and increased conduction 
through the enamel. Due to psychological 
stress and psychopathological conditions, 
symptoms may be related to the endocrine 
system, immune system and nervous system, 
and the study of their relationships may to 
help understand the nature of dentinal hyper-
sensitivity (28). 

According to some authors, the reason of 
the hypersensitivity is in the structure of the 
enamel cementum junction. It can be pre-
sented in three ways: cement overlaps the 
enamel, enamel and cement meet edge to 
edge and in about 10% of cases they do not 
connect with each other (29). Very rarely, a 
fourth variant is found, in which the enamel 
covers the cement. This has been reported in 
research by Neuvald and Consolaro (30). 
This condition is difficult to explain from an 
embryological point of view, because the de-
velopment of cementum begins after the 
completion of enamel development. Accord-
ing to some authors, this discovery is an op-
tical illusion due to the thickness of the ob-
served sections. In young patients, the ECJ 
is covered with gingival tissue. With age, 
passive tooth eruption, which compensates 
for occlusal and incisal abrasion, exposes 
ECJ to various chemical and physical agents, 
such as brushing teeth, which damage it. 

The influence of microbial plaque on the 
occurrence of DH is controversial. 

According to some studies, it is not a deter-
mining factor in the occurrence of DH. As 
mentioned, canines and premolars most of-
ten have recessions and hypersensitivity. 
They also have the lowest plaque values. 
Hypersensitivity teeth are often over-
cleaned by patients. These findings support 
the thesis that plaque does not lead to hyper-
sensitivity (31). 

When considering the etiology of hyper-
sensitivity, attention should be paid to the 
acquired enamel pellicle, which is an or-
ganic film without microorganisms covering 
the hard and soft tissues in the oral cavity. It 
plays a protective role against the enamel 
and reduces the impact of etiological factors 
that lead to dentin exposurе. Alexander 
Nasmith discovered the acquired salivary 
pellicle or the acquired enamel pellicle 
/AEP/ in 1839. This is a layer that forms 
when saliva comes in contact with tooth sur-
faces. Its structure is acellular. All tooth sur-
faces are covered with this layer. The pelli-
cle acts as a link between the hard tooth tis-
sues and the oral environment. It is formed 
mainly from salivary glycoproteins and pro-
teins from various sources, incl. saliva, bac-
terial components or products, gingival cla-
vicular fluid, blood, food and enamel fluid. 
Recent developments in sensitive proteomic 
methodologies have led to the identification 
of more than 130 different proteins. The 
thickness of the acquired enamel pellicle is 
between 0.1 and 1.0 mm. 

AEP has several features: 
Lubrication: it lubricates tooth surfaces, 

which increases the efficiency of speech and 
chewing. This function includes mucins, 
staterin and proline-rich proteins (32).  

Regulation of mineral homeostasis: 
Some in vitro and in vivo studies support the 
protective function of enamel pellicle 
against acid-induced demineralization 
caused by chemical or bacterial agents (33). 
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However, the mechanisms by which AEP 
proteins contribute to enamel homeostasis 
may be related to delaying the demineraliza-
tion process rather than avoiding the loss of 
enamel minerals during acid challenges. In 
addition, the protective effect of this protein 
film appears to be limited to enamel, as the 
pellicle formed on dentin surfaces provides 
little protection against erosion (34). AEP 
can prevent the continuous deposition of cal-
cium phosphate minerals on the enamel and 
may instead favor subsurface deposition. 
Several components of the pellicle in vivo, 
including a prolin rich proteins and staterin, 
have been shown to inhibit crystal deposi-
tion on enamel.  

Host protection and microbial coloni-
zation: AEP occupies a unique position as 
an intermediate medium between the teeth 
and the oral environment. Its composition 
and functional properties may be important 
for the delicate balance between oral health 
and disease. Of the more than 100 proteins 
identified in in vivo AEP, at least 8% have 
antimicrobial functions, including cystatins, 
lysozyme, myeloperoxidase, and histatines 
(33). Knowledge of the proteomic composi-
tion of the pellicle is important because it can 
lead to the identification of potentially acid-
resistant proteins that may be added to dental 
products in the future to increase the protec-
tive ability of AEP. Microbial colonization 
on tooth surfaces is determined by microbial 
recognition of specific receptors in AEP, 
combined with surface roughness and the 
presence of free energy. Recognition in 
many cases is so specific that bacteria bind 
to the adsorbed protein but do not bind to it 
in solution (35). Ultimately, the overall com-
position of the initial microbial colonizers of 
the pellicle will depend on the cumulative ef-
fect of its constituents. 

Conclusion 
The etiology of dentinal hypersensitivity 

is multifactorial and includes a combination 
of different causes that trigger the mecha-
nisms of perception and conduction of den-
tinal pain. It frequently encountered by den-
tists but it is poorly understood. The man-
agement of this condition requires good un-
derstanding of the complexity of the prob-
lem, as well as knowledge of the variety of 
treatment options available. Successful pre-
ventive and management strategies for suf-
ferers of dentin hypersensitivity must take 
into consideration causal factors for tooth 
wear and gingival recession. 
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Influence of Blood Contamination on the Properties of 
Calcium Silicate-based Cements – a Review 
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Introduction: Calcium silicate cements are an indispensable part of the modern arsenal of the dental pro-
fessionals. They are used in various endodontic clinical situations such as pulp coating, apexification, root-
end fillings and perforation, which is why they must have biocompatibility, X-ray contrast, antibacterial 
activity, good sealing ability, bioactivity and easy operation. The physicochemical interaction of cements 
with the environment is a major factor influencing their properties. Aim/Purpose: The goal of this article 
is to present a review of the literature related to studies of the impact of blood contamination on the prop-
erties of calcium silicate based cements. Material and methods: The authors searched literature in PubMed 
and Proquest databases using following keywords: calcium silicate, blood contamination, pulp capping, 
root end filling, apexification and apexogenesis and root perforation. The initial search led to 150 articles, 
of which 85 are excluded due to the inappropriate topic while the remaining 65 meet the desired criteria 
and are processed herein. Results: Blood contamination has a detrimental effect on the properties of cal-
cium silicate cements. 
Keywords: blood contamination, calcium silicate-based cements, MTA, Biodentin 

Introduction 
Hydraulic calcium silicate cements 

(HCSCs) are developed more than 20 years 
ago. They possess biocompatibility, ability 
to form a mineralized tissue barrier, less ap-
ical leakage, enhanced marginal adaptation, 
negligible neurotoxicity and cytotoxicity 
and often exhibit bactericidal and fungicidal 
properties as well as the unique possibility of 
being used in a humid environment. The 
ideal endodontic cement should not be af-
fected by contamination with physiological 
solutions such as blood and/or saliva. How-
ever, in the course of use, they are frequently 
in close contact with blood, and this fluid 
might even mix with the body of the cement 
owing to the specific clinical conditions.  

Aim 
The aim of this article is to present a re-

view of the literature related to studies of the 
impact of blood contamination on the prop-
erties of calcium silicate-based cements. 

Material and methods 
A review of the scientific literature in 

PubMed and Proquest databases is done 

using the following keywords: calcium sili-
cate, blood contamination, pulp capping, 
root end filling, apexification and apex-
ogenesis and root perforation. The initial 
search led to 150 articles, 85 of which are 
excluded due to the inappropriate topic 
while the remaining 65 meet the desired cri-
teria and are processed herein. 

Results and discussion 

Sealing ability 
Sealing ability refers to the materials abil-

ity to resist microleakage through the entire 
thickness of the material. 

Mody et al. (1) comparing the marginal 
adaptation of MTA exposed to blood, saliva 
or STF (simulated tissue fluid) find that the 
maximum width of the gap and the perimeter 
of the gap are significantly higher blood-
contaminated samples when artificial saliva-
contaminated samples or STF. According to 
them, an interfacial gap created between 
HCSCs and radicular dentine in the presence 
of blood is because of air entrainment caused 
by hemoglobin and blood proteins like albu-
min which not only have adverse effects on 
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marginal adaptability but also create porous 
voids, thus reducing the sealability of MTA 
and disocclusion of MTA and dentinal tu-
bules. Conversely, in a laboratory study of 
bacterial leakage Montellano et al. (2) find 
that, contamination or absence of blood has 
no significant effect on the penetration of 
bacteria into the root cavities that have been 
filled with MTA. Bolhari et al. (3) do not ob-
serve significant difference between the ef-
fect of normal saline and blood on the mar-
ginal adaptation of the MTA, calcium en-
riched mixture (CEM), Biodentine and Bio-
Aggregate in SEM examination. According 
to them the explanation may lie in the fact 
that all of the investigated materials had sim-
ilar composition with calcium silicate as 
their main. 

 This results regarding the effect of blood 
cannot be generalized to the in vivo condi-
tion; because the duration of exposure of 
root end filling material to blood cannot be 
exactly simulated in vitro. 

Setting time and microhardness 
One of the drawbacks of long setting 

times is that silicate cement hardening might 
be easily influenced by the surrounding en-
vironment. Charland et al. (4) compare the 
ability of MTA and EndoSequence Root Re-
pair Material (ESRRM) to harden in the 
presence of human blood and minimal es-
sential medium, find that regardless of the 
type of media exposure, neither of the mate-
rials set at 4 or 6 hours. 

The microhardness of a material is not a 
measure of a single property. It is influenced 
substantially by other fundamental proper-
ties of the material, such as yield strength, 
tensile strength, modulus of elasticity, and 
crystal structure stability. Therefore, it can 
be used as an indicator of the hydration and 
setting process and can indicate the effect of 
various setting conditions on the overall 

strength of a material. 
Nekoofar et al. (5) evaluate short-term 

and long-term effect of whole human blood 
contamination on the surface microhardness 
value of MTA. They find a significant dif-
ference between the control and the experi-
mental groups. The results from the study of 
Kim et al. (6) show that prolonged exposure 
of MTA to FBS (fetal bovine serum) inter-
feres with the setting of MTA and causes it 
to remain unset up to 2 mm from the contact 
area. In the study of Song et al. (7) the blood 
groups exhibit reduced microhardness com-
pared to the saline groups. 

Although the precise mechanisms are un-
clear, the proteins in FBS interfere with the 
setting reaction of MTA. 

Compressive strength  
Compressive strength is the highest verti-

cal compressive load that a material can tol-
erate before failure. It is a physical property 
that is correlated to the stage of hydration of 
cements. Sheykhrezae et al. (8) do not ob-
serve a reduction in compressive strength in 
blood-contaminated MTA and Biodentin but 
found an adverse effect оn CEM cement. In-
terference in the formation of acicular crys-
talline structures characteristic of the ettring-
ite phase in MTA, due to blood contamina-
tion may be reason why the compressive 
strength of cement when contaminated with 
blood is reduced. The compressive strength 
of Biodentine is not affected dramatically by 
blood contamination. This may be due to its 
short setting time. Furthermore, the calcium 
carbonate particles act as nucleation sites 
that allow the formation of reaction rims 
around them, thus enhancing the hydration 
of the cement. According to Nekoofar et al. 
(9) when samples are mixed with and ex-
posed to blood, a significant difference is 
found in mean compressive strength values 
when compared to control groups.  
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Аntibacterial properties 
The main challenge faced by dental ce-

ments in clinical use is the moisture and the 
presence of bacteria. In fact, the ideal dental 
cement should improve its characteristics 
and properties in the presence of moisture 
and also be аntibacterial. 

When HCSCs are used as a root-end fill-
ing it is claimed to form a bacterial-resistant 
barrier that has been attributed to the pres-
ence of calcium hydroxide in the set materi-
als (10). Although Portland cement-based 
materials are hydraulic, contact with blood 
and tissue fluids results in violation of mate-
rial hydration (11) and deterioration of phys-
ical properties (5).  

HCSCs have been evaluated against dif-
ferent bacteria including E. faecalis obtain-
ing controversial results. Farrugia et al. (12) 
analyzes the antimicrobial activity of Port-
land cement-based dental cements using 
three methods: agar diffusion test, direct 
contact test, and intratubular infection test. 
The results of the first two tests show that 
although limited, the cements exert antimi-
crobial activity, with values over 3 logarith-
mic units in the direct contact test and under 
70% of dead cells in the intratubular infec-
tion test. When aged in water for 1 and 7 
days, ProRoot MTA showed significantly 
lower viable counts and higher death per-
centages than when aged in blood This dras-
tic drop in the antimicrobial activity in pres-
ence of blood is explained by different 
mechanisms. First, the nutrients coming 
from blood could have reached the bacteria 
inside dentin tubules through the leakage. 
Second, the biomineralized interfacial layer 
with tag-like structures at the cement-dentin 
interface could have been altered by the 
presence of blood. Third, due to the reduced 
formation of calcium hydroxide in contact 
with blood. 

Bond strength  
An ideal endodontic material should seal 

communication between the root canal sys-
tem and surrounding tissues. The bond 
strength between calcium silicate-based ce-
ments and dentin reveals the adhesion be-
tween them.  

According to a study by Ratih et al. (13) 
blood contamination reduces the push-out 
bond strength of MTA, regardless of the liq-
uid mixtures. Mortezan et al. investigate the 
effect of blood contamination on the push-
out bond strength of Biodentine and MTA, 
to root dentin over time, by classifying fail-
ure modes as cohesive, adhesive or cohesive, 
adhesive or mixed failure. They find that 
blood contamination affected the MTA bond 
strength to dentin over time. However, the 
interaction hydration period vs. blood con-
tamination was not significant for the push-
out bond strength of BD. 

The blood has a mechanical and chemical 
interference on the material bond strength to 
the dentin, preventing the over-time im-
provement of the bond strength. Mechani-
cally, the blood components (different cells 
and proteins) partially block the dentinal tu-
bules, and gaps exist on the cementdentin in-
terface (14). This blockage could have pre-
vented the growth of the hydroxyapatite 
crystals that should fill and connect the 
spaces between the cement and the dentin, 
consequently, impairing the bond strength of 
the cement. They observe in both blood-con-
taminated cements that an overtime decrease 
in the number of cohesive failures (cohesive 
failures turned into adhesive and mixed). 
This means a trend of a progressing poor hy-
dration process and a decrease in bonding 
strength over time (15). 

A predominant type of adhesive fracture 
is also observed by Yazdi et al (16), Adhe-
sive mode of fracture indicates that the bond-
ing of these HCSCs to dentin is weaker than 
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the cohesive strength of the materials them-
selves. These results are confirmed by 
Akcay et al. (17) and Shalabi et al. (18), ac-
cording to which Biodentine has better bond 
strength values compared to MTA, and the 
bond strength of both MTA and Biodentine 
as root-end filling materials is negatively af-
fected by the presence of blood. 

The reduced bond strength they associate 
with the prevention of complete hydration 
and the complete setting of cement, depend-
ing on surface differences in the blood con-
tamination groups. The damaging effect of 
blood is due to both an increase in marginal 
gaps between dentin and CSC and air entrap-
ment (19) and increased porosity (20). 

Kim et al. (6) show that prolonged expo-
sure of MTA to fetal bovine serum adversely 
affects the setting of MTA and causes it to 
remain unset up to 2 mm from the contact 
area. Comparing MTA, Biodentin, and To-
talFill, Paulo et al. (21) observe mostly ad-
hesive fractures, such as TotalFill presents 
the highest push-out bond strength values, 
followed by Biodentine and, lastly, MTA. 
According to them, blood contamination 
does not affect the dislodgement resistance.  

Bioactivity 
Bioactivity reflects the ability of the ma-

terial to release calcium ions, produce cal-
cium hydroxide, and form an interfacial 
layer between the material and dentinal wall 
leading to the deposition of apatite crystals 
over the surface of the material when it is 
placed in a synthetic tissue fluid environ-
ment such as phosphate buffer saline (PBS). 

To investigate MTA crystal formation in a 
simulated clinical situation, Tingey et al. (22) 
analyze the surface characteristics of MTA 
when set in the presence of bovine serum. 
They demonstrate that bovine serum affect 
the dynamics of MTA crystal nucleation and 
lattice growth suggesting potential effects on 

the cellular response to the material. 
Nekoofar et al. (9) revealed substantial 

differences in crystalline formations be-
tween control and experimental groups. 
They described a clear lack of angular crys-
tal formations and an absence of both the 
jagged clusters and longer forms of the inter-
linking acicular ettringite crystals in the ex-
perimental groups. Аs a reason for this they 
point to the inhibited process of hydration 
due to the lower concentration of water in the 
medium. 

Ismail et al. (23) suggest that the bond be-
tween particles of hydrated Portland cement 
is created by a dense meshwork of acicular 
crystal formation that radiates from the ce-
ment particles. These changes in acicular 
crystal microstructure upon blood contami-
nation are cited as the reason of one of the 
most important disadvantages of the CSC. 
General lack of needle-like crystals, as well 
as rounded and less angular crystals, are ob-
served by Milani et al. (14) and other au-
thors (18). It is believed that proteins in tis-
sue fluids are adsorbed on the surface of 
MTA and block, filling in the gaps, thus 
slowing down the hydration process. 

Conclusions 
Blood contamination affects the proper-

ties of CSCs. Therefore, attempts must be 
made to control it. However, the most im-
portant question that needs to be answered is 
whether the effect of blood contamination on 
their properties is detrimental and how long 
it lasts. Obviously, further research is needed 
in this area. 
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A 59-year-old man was referred to the Clinic of Endocrinology due to neck swelling, hoarseness, dysphagia 
and weight loss. The physical examination revealed a large and firm palpable tumor deriving from the right 
thyroid lobe. The ultrasound examination showed a suspicious formation in the right lobe (24/27/35 mm), 
along with pathological neck lymphadenopathy bilaterally (levels III and IV). Another oval mass with a 
thin hypoechoic rim was seen posterior to the left thyroid lobe, suggestive of an esophageal diverticulum. 
A fine-needle aspiration (FNA) biopsy with washout analyses of the thyroid tumor and lateral neck lymph 
nodes was performed. The cytological results of were suggestive of malignancy. Serum calcitonin, as well 
as thyroglobulin wash-out fluid was negative. A CT scan revealed a large mass in the right thyroid lobe and 
a widened part of the esophagus above that section. Possible lung metastases were detected. The patient 
was referred to a surgical department for further investigation and management. An intraoperative thyroid 
biopsy was performed. The immunohistochemical staining was suggestive of metastasis form a poorly dif-
ferentiated non-keratinizing squamous cell carcinoma (NK-SQCC). Consecutively, an endoscopic biopsy 
of two tumor formations in the esophagus was performed with a histological result of a NK-SQCC. Con-
clusion: Thyroid metastases from esophageal cancer are highly uncommon. Distant metastases from esoph-
ageal cancers could mimic the clinical presentation of thyroid cancer. The ultrasound evaluation and FNA 
biopsy with wash-out analyses are valuable tools for the initial diagnosis of malignancies in the neck area. 

Introduction 
Esophageal cancer is one of the rarest 

types of malignancies, accounting for 
around 0.7% of all malignancies in Bul-
garia1. This carcinoma is described to cause 
distant metastases in the liver, lungs, bones, 
adrenal glands and brain2. Intrathyroid me-
tastases from esophageal cancer are ex-
tremely rare, comprising about 1.4–3% of all 
non-thyroid malignancies3. 

Case study 
A 59-year-old male, presenting with neck 

swelling, hoarseness, dysphagia and weight 
loss was referred for assessment of the thy-
roid function. The physical examination re-
vealed a large and firm palpable nodule 

deriving from the right thyroid lobe. The ul-
trasound (US) examination showed a mark-
edly hypoechoic formation in the right lobe, 
with irregular margins, increased central 
blood flow and size 24/27/35 mm (Fig. 1). 
These characteristics classify the nodule as 
EU-TIRADS-5 – highly suspicious for ma-
lignancy.4  

Multiple rounded lymph nodes (LNs) 
with blood flow outside the hilum and diam-
eter up to 17 mm in the right lateral neck 
compartment levels III and IV were visual-
ized (Fig. 2). Posterior to the left lobe an oval 
mass with a thin hypoechoic rim was seen, 
suggestive of an esophageal diverticulum 
(Fig. 3). The patient was referred for a FNA 
biopsy. 
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Fig. 1. High-risk formation in the right thyroid lobe 

 
Fig. 2. High-risk LN in level IV on the right 

 
Fig. 3. Esophageal diverticulum, posterior to the left lobe 
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The cytological results of the tumor in the 
right lobe and one of the ipsilateral LNs in 
level IV were suggestive for malignancy 
(Fig. 4 and Fig. 5). The cytological result of 
another high-risk LN in level III was inde-
terminate. FNA wash-out fluid from the ma-
lignant LN in level IV was negative for thy-
roglobulin – 0.1 ng/mL. Serum calcitonin 
was within reference range – 2 /0,1–10,9/, as 
well as TSH – 1.9 /0.353–5.35/ and 
TPO-Ab – 2.4 /0–10/. 

A CT-scan was performed. The neck CT 
revealed a large mass in the right thyroid 
lobe, 46 HU, possible metastases in the right 
supraclavicular area and left paratracheal 
area. The mass was spreading towards the 
esophagus, causing strictures and widening 
above that zone. The chest CT revealed em-
physema and multiple lung metastases bilat-
erally, involvement of mediastinal paratra-
cheal LN. The patient was referred for an in-
traoperative biopsy. The thyroid gland pre-
sented as rock-hard and non-moveable. The 
histological result from the biopsy was fi-
brous tissue with metastases from a poorly 
differentiated cancer, possibly small-cell 
cancer, and sections with necrosis. Immuno-
histochemistry staining was positive for p63 

and negative for TTF1, CD56, Synapto-
phisin, CK7, CK20. This immunophenotype 
was suggestive of metastasis form poorly 
differentiated non-keratinizing squamous 
cell carcinoma (NK-SQCC). The differential 
diagnosis was directed in search of metasta-
sis form a neoplasm of the upper respiratory 
tract, esophagus, lungs. 

The patient was referred for an endoscopy 
of the esophagus. Two proliferative for-
mations, causing stenosis of the esophagus 
were seen, respectively 25 cm and 35 cm 
from the incision teeth. The histological re-
sult of both formations revealed an invasive 
poorly differentiated NK-SQCC. 

Discussion 
Esophageal cancer is a rare and aggres-

sive type of malignancy. It is considered 
atypical to cause intrathyroid metastases. 
However, in these isolated cases the clinical 
presentation of this pathology can lead to 
confusion. There are several overlapping 
points between some diagnostic features of a 
primary thyroid cancer and the described 
case of an intrathyroid metastasis from a pri-
mary esophageal cancer. The following char-
acteristics have been summarized in Table 1. 

 

 
Fig. 4. Cytological sample from right thyroid lobe 

 
Fig. 5. Cytological sample from the LN in level IV 
on the right 
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Fig. 7 and Fig. 8. Histological samples from the esophageal cancer 

Table 1. Summary of overlaps in the clinical presentation of a primary thyroid cancer and the described 
case of metastatic esophageal cancer. ATC – anaplastic thyroid cancer; PTC – papillary thyroid cancer; 
MTC – medullary thyroid cancer 

Symptoms Weight loss, neck swelling, hoarseness, dysphagia 

US imaging Marked hypoechoic thyroid formation, irregular margins, central vascularity – 
EUTIRADS -5 

Metastases LN (cervical and mediastinal), lungs 
Serum calcitonin Negative in ATC, PTC 
FNA washout for Tg Negative in metastases form MTC, ATC 

 
 
Conclusion 
Thyroid metastases from esophageal can-

cer are highly uncommon. Distant metasta-
ses from esophageal cancer could mimic the 
clinical presentation of a thyroid cancer. The 
ultrasound evaluation and FNA biopsy with 
wash-out analyses are valuable tools for the 
initial diagnosis of malignancies in the neck 
area.  
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The normal location of the thyroid gland is in front of the trachea between C5-T1 vertebrae, it is derived 
from the foramen cecum at the back of the tongue. Ectopic thyroid tissue is a developmental defect at early 
stages of thyroid gland embryogenesis, during its descensus to the orthotopic position. We present a case 
of a 19-year-old female patient without family history for thyroid disease referred for a consultation for 
subclinical hypothyroidism with negative thyroid antibodies (anti-TPO and anti-Tg). The patient had med-
ical history for a previous surgery at the age of 7 for removal of a tumor formation with a capsule located 
inferior of the hyoid bone with histology for colloid nodular goiter. No reevaluation of the thyroid hormonal 
status or supplementation with levothyroxine were performed for the following 12 years. Neck ultrasound 
revealed an empty thyroid bed with a normoechogenic formation with volume of 5.43 ml under the hyoid 
bone which was confirmed on thyroid scintigraphy with Tc-99m pertechnetate as ectopic thyroid tissue. 
The patient was started on levothyroxine supplementation therapy and scheduled for follow up. Prior to 
surgery for a mass in the midline or lateral neck, endocrinologists and surgeons should verify the presence 
of a normally located and functioning thyroid gland, excluding the possibility of an ectopic thyroid tissue. 

Introduction 
The normal (orthotopic) location of the 

thyroid gland is in front of the trachea be-
tween C5-T1 vertebrae. Ectopic thyroid tis-
sue (ETT) indicates a thyroid gland in a lo-
cation other than the usual pretracheal site 
and is a rare embryological abnormality (1). 
ETT it is the most frequent form of thyroid 
dysgenesis (48–61% of the cases) with prev-
alence of 1 per 100,000–300,000 persons 
(75%–80% of cases occur in females) (2). 
However, accurate incidence is difficult to 
determine due to asymptomatic cases (3). 
Several developmental errors can affect the 
thyroid – failure to descend resulting in a lin-
gual thyroid, ETT occurring at any point 
along the pathway of the descendance or lat-
erally in the neck, in rare conditions descend-
ance even into the thorax can also occur.  

Case presentation 
A 19-year-old female patient presented 

with symptoms of fatigue and was referred 
for a consultation due to elevated levels of 
thyroid stimulating hormone (TSH) of 

6.509 μIU/ml (0.34–4.2). She had history for 
a past surgery at the age of 7 for removal of 
a tumor formation with a capsule located in-
ferior of the hyoid bone with histology for 
colloid nodular goiter. No follow up of the 
thyroid hormonal status or supplementation 
with levothyroxine were performed for the 
following 12 years. She was with menarche 
at the age of 13 with regular menstruation. 
The patient did not have any family history 
for thyroid disease. The physical examina-
tion revealed a patient in good general con-
dition, height of 173 cm and weight 65 kg, 
BMI – 21.7 kg/m2 with normal pubertal de-
velopment. Body temperature was 36.6°C, 
pulse of 64 beats per minute, respiration rate 
of 16 per minute, blood pressure of 110/70 
mmHg. The thyroid gland could not be pal-
pated bilaterally. Other system examination 
findings were normal.  

Neck ultrasonography revealed no visible 
thyroid parenchyma in the thyroid lodge 
with two cystic avascular lesions bilaterally 
(Figure 1). A normoechogenic, heterogeneous 
formation with dimensions of 10.3/32.5/31.1 
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mm (volume of 5.43 ml) was visualized at 
the level of the tongue root in the submental 
region with high suspicions for ectopic thy-
roid parenchyma (Figure 1). 

Additional laboratory tests confirmed the 
constellation for subclinical hypothyroidism 
with TSH of 8.07 μIU/ml (0.27–4.2), free T4 
11.4 pmol/l (12–22), free T3 3.86 pg/ml 
(3.1–6.8), anti-thyroidperoxidase (TPO) – 
11.4 IU/mL (0–34), anti-thyroglobulin anti-
bodies (Anti-Tg) – < 10.5 IU/mL (0–115) 
and thyroglobulin 35.5 ng/mL indicating the 
presence of ectopic thyroid tissue. Confir-
mation with scintigraphy was recom-
mended.  

Thyroid scintigraphy with Tc-99 m per-
technetate in the anterior position showed 
activity consistent with a large focus of ec-
topic thyroid tissue at the sublingual region 

in the midline between the two submandibu-
lar salivary glands (Figure 2). Captation of 
the radiopharmaceutical was intense and ho-
mogenous in the ectopic thyroid tissue and 
was of euthyroid type. There was no activity 
consistent with thyroid tissue in the thyroid 
lodge. The scintigraphy conclusion was for 
ectopic thyroid with sublingual location. The 
patient was started on 37.5 mcg levothyrox-
ine therapy daily. After 45 days on TSH of 
1.27 mIU/ml was registered and we recom-
mended continuation of the same supple-
mentation therapy with follow up of TSH 
every six months or in case of pregnancy. 
Additionally, we recommended neck ultra-
sound reevaluation every 6 months in view 
of the risk of malignant transformation of 
ETT and the need of FNAC (fine needle as-
piration cytology) if indicated. 

 

Table 1. Clinical laboratory results  

Date TSH Anti-TPO Anti-Tg fT4 fT3 Thyroglobulin 
13.11.2021 6.509 - - - - - 
26.11.2021 8.07 11.4 <10.5 10.07 3.86 35.5 
05.01.2022 1.27 - - - - - 
Abbreviations: TSH, thyrotropin; fT3, free triiodothyronine; fT4, free thyroxine; anti-Tg, thyroglobulin anti-
bodies; anti-TPO, thyroperoxidase antibodies; Reference ranges for TSH – 0.27–4.20 mIU/ml; fT3 – 3.10–6.8 
pmol/l; fT4 – 12.0–22.0 pmol/l, anti-TPO < 34 IU/ml, anti-Tg < 115 IU/ml 

   
Figure 1. Neck ultrasonography – from left to right: Absence of thyroid parenchyma in the thyroid 
lodge. Two cystic lesions bilaterally of the trachea. A normoechogenic, heterogeneous formation at the 
level of the tongue root in the submental region – ectopic sublingual thyroid. 
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Figure 2. Thyroid Scintigraphy with Tc-99m, the arrow indicates intense and homogenous captation in 
the sublingual ectopic thyroid 

 

Discussion 
ETT is a rare clinical entity defined as 

thyroid tissue not located anterolaterally to 
the second to fourth tracheal cartilages thy-
roid tissue which could be located anywhere 
along the obliterated thyroglossal duct from 
the tongue to the diaphragm (4). Ectopic thy-
roid is uncommon, with a prevalence ap-
proximately of 1 per 100.000–300.000 per-
sons (5) with difficult to determine accurate 
incidence due to asymptomatic cases (3). 
The primordial thyroid gland is first identifi-
able during the fourth week of gestation, be-
ginning as an endodermal invagination of 
the tongue at the site of the foramen cecum 
after which it descends through the thy-
roglossal duct, which remains open for a 
short time and then degenerates (6). Some-
times remnants of the thyroglossal duct hy-
pertrophy and become cystic presenting clin-
ically as thyroglossal duct cyst. Additional 
defects during organogenesis can result in 
variations of the thyroid gland – pyramidal 
lobe, hypoplasia, hemiagenesis or even 
agenesis. Although mechanisms underlying 
thyroid morphogenesis have not been clearly 
established, TITF1/NKX2-1 transcription 
factors, responsible for the thyroid-specific 
expression of thyroglobulin (Tg) and thyrop-
eroxidase, seem to play a key role in thyroid 

organogenesis (7). Developmental abnor-
malities of the thyroid can cause clinical 
functional disorders, goitrogenic enlarge-
ment, adenomatous or malignant transfor-
mation (8). The most common locations of 
ETT are at the lingual base, submandibular, 
sublingual and prelaryngeal sites. Lingual 
thyroid is the most frequent ectopic location 
with nearly 90% of ETT and is four times 
more common in female patients (9). Rare 
sites of ETT in the medical literature include 
the pharynx, esophagus, trachea, pericardial 
sac and the heart, in the mediastinum and the 
lungs, the breast, the duodenum, the small 
intestine mesentery, the adrenal gland and 
the ovary (10). Diagnosis is usually estab-
lished due to compression symptoms of a 
palpable mass resulting in pressure or dis-
comfort in the neck associated with dyspha-
gia, dysphonia, cough, sensation of foreign 
body, snoring and even respiratory obstruc-
tion in more severe cases. However, most of 
the patients are generally asymptomatic and 
many cases are detected accidentally after 
investigation of non-thyroid-related symp-
toms (11). The majority of patients with lin-
gual thyroid present with hypothyroidism, 
usually in the absence of orthotopic thyroid, 
but they could also be euthyroid (12). ETT 
can co-exist with an orthotopic thyroid, even 
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if in most cases it occurs without. Hypothy-
roidism is found in 33% of ectopic thyroid 
gland cases (13). The preferred diagnostic 
method to determine the ectopic gland’s lo-
cation is thyroid scintigraphy with Tc-99m 
pertechnetate or Iodine-123. Other methods 
include fine-needle aspiration cytology 
(FNAC), ultrasonography, computed to-
mography, and magnetic resonance imaging. 
The appropriate management depends on 
several factors – size and location of the 
ETT, the presence of local symptoms, the 
status of thyroid function and cytologi-
cal/histological findings. Surgical excision 
with total thyroidectomy is recommended 
treatment in case of ETT with nodular trans-
formation or compression symptoms (14).  

Conclusion 
Patients with a cervical mass in the ante-

rior midline should be primarily subjected to 
history screening, physical examination, and 
thyroid function evaluation. Prior to surgery 
for a mass in the midline or lateral neck, en-
docrinologists and surgeons should verify 
the presence of a normally located and func-
tioning thyroid gland, excluding the possi-
bility of an ectopic thyroid tissue. A careful 
ultrasound evaluation of all neck regions 
could prevent misdiagnosis. Radionuclide 
thyroid scan is crucial to confirm thyroid na-
ture of ectopic tissue and its location as well 
as the absence or presence of orthotopic thy-
roid. 
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Adrenomyeloneuropathy is a rare neurodegenerative disorder with X-linked inheritance. It is a spinal-neu-
ropathic form of adrenoleukodystrophy that affects the oxidation of the very long-chain fatty acids 
(VLCFAs) into peroxisomes. VLCFAs accumulate in the brain, spinal cord and adrenal glands. This in turn 
leads to adrenocortical insufficiency and the demyelination of the nerves. Adrenomyeloneuropathy begins 
during adulthood and produces progressive neurological symptoms that involve the long ascending and 
descending tracts of the spinal cord and peripheral neuropathy. We report a case of a patient with Addison 
disease since childhood. He now presents in the Neurology department in “Kaspela” University Hospital, 
Medical University of Plovdiv, Bulgaria with spasticity and weakness in the lower limbs. After a thorough 
neurological examination and with the use of numerous diagnostic methods the patient was finally diag-
nosed with this condition and was prescribed an appropriate treatment plan of the symptoms. 

Introduction 
Adrenomyeloneuropathy (AMN) is an in-

born disorder of the metabolism of the cen-
tral nervous system that affects about 1 in 
every 17,000 males. It is a form of adreno-
leukodystrophy that presents with the devel-
opment of progressive spinal cord disease. In 
AMN the breakdown of very-long chain 
fatty acids (VLCFAs) is impaired. This sub-
sequently leads to their accumulation and 
causes a variation of clinical outcomes. In 
this case report we discuss the current state 
of knowledge of the disease, its clinical 
presentation, diagnosis and management. 

Case report 
The patient was admitted at 26 years of 

age to the Neurology department of Univer-
sity Hospital “Kaspela”. He was diagnosed 
with Addison’s disease 13 years ago after an 
episode of decompensation due to adrenal 
insufficiency. Since then he has been on sub-
stitution therapy with Hydrocortisone. In 
2013 he had an episode of acute adrenal cri-
sis provoked by viral infection and was 
treated according to protocol. Overall he was 
feeling well. He presented in the clinic with 
complaints of uncontrollable shaking, in-
creasing pain, weakness and feelings of 

tightness in the lower limbs that have been 
occurring for the past year. He also reported 
changes in his gait and urinary incontinence. 
He had no family history of autoimmune or 
neurological diseases. He denied tick bites, 
acute viral infections and any trauma to the 
head and spine. On physical examination, 
the cardiovascular and respiratory system 
showed no significant changes. His ab-
dominal examination was unremarkable. 
The neurological examination of the patient 
revealed signs of upper motor neuron lesion 
presenting with weakness in the lower limbs, 
spastic paretic gait, hyperactive deep tendon 
reflexes more brisk on lower limbs, absence 
of abdominal reflexes and presence of patel-
lar clonus. The muscle bulk in his lower 
limbs was slightly diminished and the mus-
cle tone was increased. Signs of Babinski 
and Rossolimo were also bilaterally present. 
His cognitive functions were intact. Series of 
tests were then performed. Complete blood 
count tests were made, including biochemi-
cal profiling and examinations of vitamin 
B12, cortisol levels, ACTH, LH, FSH, tes-
tosterone and other hormones (table 1). The 
hormones were tested in order to exclude au-
toimmune polyglandular syndrome. 
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Table 1. Laboratory findings  

Analyte Result Reference 
Vit B12 218.0 pmol/L 118 to 701 pmol/L 
ACTH 2.08 pg/mL 2.2 and 13.3 pmol/L 
Cortisol/s/ – 8h  6.44 nmol/I 140 to 690 nmol/L 
Testosterone 12.7 nmol/I 9.16–33.3 nmol/I 
TSH  2.8 mlU/I 0.3–4.0 mlU/L 
fT4 12.3 pmol/I 3–23 pmol/I 
LH 10.4 U/I 2.0–8.0 U/I 
FSH 8.7 U/I 3.0–12.0 U/L 
Prolactin 526 mlU/I < 350 mlU/I 

Anti-HIV antibodies were negative. The 
possibility of encephalitis was excluded. 
Thyroid gland examinations were without 
any abnormalities. Plasma testosterone was 
within a lower normal range. Suspicions of 
space-occupying lesion, multiple sclerosis 
and amyotrophic lateral sclerosis (ALS) 
were ruled out with magnetic resonance im-
aging. In electrophysiologic studies, slow 
conduction velocity of fibular nerve bilater-
ally and left median nerve was registered. 
The early onset of Addison’s disease, low 
vitamin B12 levels and the neurological ex-
amination results included peroxisomal dis-
orders in the differential diagnosis, which is 
why a very-long chain fatty acid analysis 
was indicated. The results showed elevated 
ratios of C24/C22 and C26/C22 (table 2), 
which points to a peroxisomal disorder with 
impaired beta oxidation of fatty acids and the 
final diagnosis of adrenomyeloneuropathy. 
The patient was treated with dietary re-
strictions of VLCFAs and a new clinical 
evaluation was scheduled. The therapy for 
Addison disease was continued. 

Table 2. Very-long chain fatty acids analysis 

Analytical Result Reference 
22:0  16.0 mg/L 20–24 mg/L 
22:1 > 1.0 mg/L < 4 mg/L 
24:0 26.0 mg/L 10–50 mg/L 
26:0 0.9 mg/L < 2 mg/L 
C24 1.66 mg/L 0.5–1.1 mg/L 
C26 0.06 mg/L < 0.04 mg/L 

Discussion 
Adrenal insufficiency can be autoimmune 

or result of different infections (tuberculosis, 
fungal and viral infections), neoplasms or 
use of phenytoin, barbiturates, ketoconazole 
and others. A rare cause can be adrenoleu-
kodystrophy. Adrenoleukodystrophy (ALD) 
in its essence is the malfunction of the ad-
renal cortex and demyelination of the nerv-
ous system. It is a X-linked peroxisomal 
metabolic disorder caused by a mutation in a 
gene encoding a transmembrane protein 
(ALPT). The role of ALPT is to transport 
VLCFA-CoA in the peroximal matrix for 
beta oxidation.[3] Thus VLCFAs oxidation is 
impaired and they accumulate in adrenal 
glands, testicles, brain and spinal cord lead-
ing to clinical manifestations of the dis-
ease[2]. There is no genotype-phenotype cor-
relation and one mutation can present with 
various phenotypes with different severity – 
childhood cerebral ALD, adolescent cerebral 
ALD, adrenomyeloneuropathy (AMN), 
adult cerebral ALD, Addison disease only or 
asymptomatic form.[5,7] Adrenomyeloneu-
ropathy (AMN) is presented usually later in 
life in male patients. In such patients, adrenal 
insufficiency can develop early and may pre-
cede neurological symptoms with many 
years. AMN usually demonstrates with 
white matter lesions and spinal cord atrophy, 
accompanied by bilateral symmetrical de-
myelination of long ascending and descend-
ing tracts. This results in stiffness, spastic 
paresis, urinary, erectile disfunction and pe-
ripheral neuropathy. Diagnosis can be con-
firmed with assay of VLCFA in plasma and 
genetic testing[2]. The management of pa-
tients with AMN is limited and consists of 
hormonal replacement therapy for the ad-
renal insufficiency or hypogonadism or 
both.[6] Therapeutic approaches to halt neu-
rological deterioration are still being devel-
oped. VLCFAs are derived from diet and 
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endogenous synthesis. Dietary goals are to 
decrease the exogenous sources of VLCFA 
through a low-fat diet. Administration of 
monounsaturated acids leads to competitive 
inhibition of endogenous synthesis of 
VLCFAs. Supplementation with glyceryl 
trioleate and glyceryl trierucate (Lorenzo’s 
oil) reduces significantly endogenous levels 
of VLCFAs, but is not recommended due to 
the high risk of thrombocytopenia. Bone 
marrow transplantation is also researched as 
a treatment option due to the theory that 
transplanted cells could provide the missing 
acyl-CoA synthetase enzyme[6].  

Conclusion 
Adrenomieloneuropathy is an uncommon 

cause of primary adrenal insufficiency and 
spastic paraparesis. Early identification of 
adrenal dysfunction and its treatment can be 
crucial since it can include AMN and ALD 
in the differential diagnosis before the devel-
opment of progressive neurological symp-
toms. The clinical manifestation of the dis-
ease can resemble various neurological con-
ditions which is why we emphasize on the 
importance of screening of male patients 
with adrenal insufficiency so that the proper 
diagnosis can be established. Although ther-
apeutic approaches are limited, it is evident 
that the available treatments are able to delay 
the progression of neurological dysfunction. 
ALD and AMN should always be presumed 
in patients with adrenal insufficiency who 
present with neurological disorders of un-
known cause.  
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Introduction: Postpartum thyroiditis (PPT) is an autoimmune disorder developing during the first year 
after delivery and classically presenting with thyrotoxicosis, followed by hypothyroidism, usually with 
subsequent restoration of thyroid function. However, we describe an uncommon presentation of PPT with 
hypothyroidism, followed by thyrotoxicosis and long-term hypothyroidism development. Actual presen-
tation of the case: A 26-year-old woman was seen 4 months after first delivery complaining of a feeling 
of fullness in the neck of recent onset. On examination a grade 2 goiter was seen, thyroid function tests 
revealed marked clinical hypothyroidism with high levels of thyroid antibodies. Low-dose levothyroxine 
replacement treatment was initiated. 3 months later the patient presented with nervousness, anxiety, heart-
beat, increased sweating. Laboratory assessment showed clinical thyrotoxicosis and persistently elevated 
thyroid antibodies. Levothyroxine was withdrawn, symptomatic treatment was recommended. After 2 
months the patient presented again with hypothyroidism, which persisted beyond the first postpartum year 
and required long-term replacement therapy. Discussion: The diagnosis of postpartum thyroiditis requires 
a high clinical index of suspicion, confirmed by laboratory tests. Women with non-specific clinical or psy-
chological symptoms during the first postpartum year should be tested for abnormal thyroid function. As 
not all patients follow the classical clinical course the disorder may go unrecognized increasing the risk of 
further hormonal dysfunction and its related health consequences. Conclusion: This unusual clinical course 
of PPT underlines the need of increased awareness of various thyroid disorders after delivery, close moni-
toring with serial thyroid function tests to determine their clinical progression as well as the long-term 
outcomes. 

Introduction 
Postpartum thyroiditis (PPT) is an auto-

immune disorder of transient or permanent 
thyroid dysfunction occurring in the first 
year after delivery or abortion1. In essence it 
is a painless thyroiditis characterized by de-
structive or stimulatory effects on the paren-
chyma. The prevalence in the general popu-
lation is 8.1%2. The classical clinical presen-
tation of PPT runs biphasic course with an 
initial phase of thyrotoxicosis, followed by 
hypothyroidism, usually with subsequent re-
covery of thyroid function (32% of cases)3 
The disease may manifest only as a transient 
thyrotoxicosis (19%) or transient hypothy-
roidism (49%)3. In a significant part of the 
affected women the disorders cause nonspe-
cific signs and symptoms and thus may go 
unrecognized4. However, we describe an un-
common presentation of PPT with hypothy-
roidism, followed be thyrotoxicosis and 
long-term hypothyroidism development in a 
woman without prior thyroid disorders. 

Actual presentation of the case  
A 26-year-old woman was referred to en-

docrinologist because of complaints of neck 
fullness and discomfort. She had given birth 
4 months prior to the visit after first normal 
pregnancy. She did not have family history 
of endocrine or autoimmune disorders, no 
concomitant diseases or medications. Dur-
ing early pregnancy she had thyroid screen-
ing performed and thyroid stimulating hor-
mone (TSH) was within the trimester-spe-
cific reference range – 1.82 mIU/l. The phys-
ical examination was unremarkable except 
for grade 2 goiter. The results from the la-
boratory assessment of thyroid function tests 
are given in tab. 1. 

Table 1. Thyroid function tests 4 months post-
partum 

TSH 
mIU/l 

FT4 
pmol/l 

FT3 
pmol/l 

TPOAb 
IU/ml 

TgAb 
IU/ml 

0.4–4.2 7.8–14.4 3.4–5.6 0–4 0–9 
55.95 2.27 2.62 > 998 67.5 
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Figure 1. US of the thyroid gland 4 months post-
partum 

US revealed moderately enlarged thyroid, 
grade 3 hypoechogenicity, inhomogenous 
parenchyma, increased blood supply – 
changes suggestive of autoimmune thyroid 
disease (fig. 1). Taking into consideration 
the laboratory results consistent with clinical 
hypothyroidism, high levels antithyroid an-
tibodies and the findings from the ultrasound 
examination the patient was diagnosed with 
early postpartum hypothyroidism and re-
placement therapy with 50 mcg levothyrox-
ine was initiated.  

3 months later the patient presented with 
palpitation, increased sweating, nervousness 
and anxiety. Physical examination was nor-
mal, RR 110/70 mmHg, heart rate 92 bpm. 
Laboratory assessment revealed clinical thy-
rotoxicosis and persistently elevated thyroid 
antibodies (tab. 2).  

Table 2. Thyroid function tests 7 months post-
partum 

TSH 
mIU/l 

FT4 
pmol/l 

FT3 
pmol/l 

TPOAb 
IU/ml 

TgAb 
IU/ml 

0.4–4.2 7.8–14.4 3.4–5.6 0–4 0–9 
0.01 25.04 9.66 > 1149 249.7 

 
Figure 2. US of the thyroid gland 7 months post-
partum 

The US examination showed grade 2 hy-
poechogenic inhomogenous thyroid with 

increased vascularization (fig. 2). Levothy-
roxine was withdrawn, symptomatic treat-
ment with non-selective beta-blocker pro-
pranolol was recommended. The patient was 
referred for close follow-up. 

After 2 months the patient presented with 
fatigue, nervousness and recent weight gain 
of 3 kg. Clinical hypothyroidism and immu-
nological and sonographic features of auto-
immune thyroiditis were evident (tab. 3, 
fig. 3). 

Table 3. Thyroid function tests 9 months post-
partum 

TSH 
mIU/l 

FT4 
pmol/l 

FT3 
pmol/l 

TPOAb 
IU/ml 

TgAb 
IU/ml 

0.4–4.2 7.8–14.4 3.4–5.6 0–4 0–9 
15.2 6.32 3.06 > 1149 105.2 

 
Figure 3. US of the thyroid gland 9 months post-
partum 

Replacement levothyroxine therapy 75 
mcg daily was re-initiated. Hypothyroidism 
persisted beyond the first postpartum year 
and required long-term replacement therapy. 

Discussion 
The classic clinical course of PPT rep-

resents a thyrotoxic phase most commonly 
around the 3rd postpartum month (from 1 
to 6 months) usually lasting 1–2 months. It 
is caused by the release of thyroid hor-
mones due to thyroid destruction and is 
transient and self-limiting. The following 
hypothyroid phase develops most often 
around the 6th postpartum month (from 4 
to 8 months) and lasts 4–6 months. It is 
characterized by loss of functioning thy-
roid cells as a result of autoimmune 
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destruction5. In the case described we ob-
serve unusual phasic course of postpartum 
thyroid destruction with early initial hypo-
thyroidism followed by later thyrotoxico-
sis. The diagnosis of PPT is based primar-
ily on clinical suspicion. Women with 
non-specific physical or psychological 
complaints within the first postpartum 
year should have thyroid function assess-
ment. Thyrotoxicosis may go unrecog-
nized while hypothyroidism usually pre-
sents with more pronounced symptoms 
which can develop before the laboratory 
abnormalities. The ultrasound examina-
tion reveals typical changes consistent 
with autoimmune thyroid disease – diffuse 
or multifocal hypoechogenicity and het-
erogenicity due to lymphocytic infiltration 
and destruction6. The gland is often en-
larged, and the vascularization can vary 
from absent to markedly increased with no 
significant differences between the thyro-
toxic and hypothyroid phases7. However, 
ultrasound findings are not always con-
sistent with the hormonal and immunolog-
ical parameters of thyroid function. An-
tithyroid antibodies are positive in the ma-
jority of the patients and their presence at 
the end of the first postpartum year con-
firms high risk of permanent thyroid dys-
function1,3.  

Conclusion 
The diagnosis of postpartum thyroiditis 

requires a high clinical index of suspicion, 
confirmed by laboratory tests and ultrasound 
thyroid examination. Women with non-spe-
cific clinical or psychological symptoms 
during the first year after delivery should be 
tested for abnormal thyroid function. As not 
all patients follow the classical clinical 

course the disorder may go unrecognized in-
creasing the risk of further hormonal dys-
function and its related health consequences. 
This unusual clinical course of PPT under-
lines the need of increased awareness, close 
monitoring with serial thyroid function tests 
to determine their clinical progression as 
well as the long-term outcomes. Postpartum 
thyroiditis is a strong predictor of future thy-
roid health and it is essential that women 
with a history of postpartum thyroiditis be 
screened regularly, especially prior to a fu-
ture pregnancy. 
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Sheehan’s syndrome represents a condition of postpartum hypopituitarism caused by ischemic pituitary 
necrosis due to blood loss and hypovolemic shock during and/or after childbirth. It’s known to be a rare 
complication characterized by varying degrees of adenohypophyseal insufficiency and a considerable delay 
in diagnosis. We report a case of a 41-year-old woman who was admitted to the Clinic of Endocrinology 
and metabolic diseases for more precise hormonal and metabolic evaluation in terms of ambulatory sus-
pected Sheehan’s syndrome. On admission our patient shared about the presence of generalized fatigue, 
menstrual cycle disturbances by the type of oligo-/amenorrhea, significant reduction of body hair growth 
and recurrent episodes of syncope during viral infections. Her past medical history included Hashimoto’s 
thyroiditis of hypothyroid phase for which she took levothyroxine 50 mcg/daily. Furthermore, she reported 
for а severe postpartum haemorrhage 12 years ago that had been accompanied by pronounced weakness, 
prolonged home bed resting and failure of lactation. Hormonal tests performed during the hospitalization 
in our clinic proved a constellation of hyposomatotropism, hypogonadotropic hypogonadism and secondary 
hypocorticism. Magnetic resonance imaging (MRI) of the hypothalamic-pituitary region revealed a pres-
ence of partially empty sella with scarce amount of adenohypophyseal hypoechoic parenchyma. A replace-
ment therapy with glucocorticoid and estradiol/dydrogesterone preparations was added to the pre-existing 
levothyroxine treatment and a significant improvement of her general condition was observed. 

Introduction 
Sheehan’s syndrome is a chronic health 

condition in females characterized by vary-
ing degrees of pituitary hormone deficiency 
resulting from a pathological process of ad-
enohypophyseal necrosis after postpartum 
hemorrhage. The syndrome is considered to 
be a rare complication of hemorrhage and di-
agnosis is often substantially delayed due to 
the broad spectrum of clinical presentation. 
It is found that the average time between 
hemorrhage and diagnosis ranges from 2 to 
40 years (1, 2).  

Case report 
We describe a case of 41-year-old woman 

who presented with a 12-year delay in diag-
nosis of Sheehan’s syndrome. 

In October 2021 the patient was admitted 
to the Clinic of Endocrinology and meta-
bolic diseases in “Sv. Georgy” University 
Hospital for more precise hormonal and met-
abolic evaluation in terms of ambulatory 

suspected Sheehan’s syndrome. On admis-
sion she shared about the presence of gener-
alized fatigue, menstrual cycle disturbances 
by the type of oligo-/amenorrhea, significant 
reduction of body hair growth and recurrent 
episodes of syncope during viral infections. 
Her past medical history included Hash-
imoto’s thyroiditis of hypothyroid phase for 
which she took levothyroxine 50 mcg/daily. 
Furthermore, she reported for severe post-
partum haemorrhage 12 years ago that had 
been accompanied by pronounced weakness, 
prolonged home bed resting and failure of 
lactation.  

Our patient presented with normosthenic 
habitus (calculated BMI – 24.27 kg/m2), pale 
skin, reduced body hair growth, hypotension 
(values of blood pressure – 100/65 mmHg) 
and bilateral swelling of the fingers. Physical 
examination of the other organs and systems 
was unremarkable. The assessment of CBC 
and biochemical parameters showed the 
presence of slight anemia (Hemoglobin – 

https://en.wikipedia.org/wiki/Hypopituitarism
https://en.wikipedia.org/wiki/Hemorrhage
https://en.wikipedia.org/wiki/Hypovolemic_shock
https://en.wikipedia.org/wiki/Childbirth
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119 g/l), hypertriglyceridemia (Triglycer-
ides – 2.15 mmol/l) and discreetly elevated 
levels of liver enzymes (AST – 40.3 U/l, 
ALT – 37.7 U/l). A variety of hormonal tests 
were performed during the hospitalization 
and they proved a constellation of hyposo-
matotropism, hypogonadotropic hypogonad-
ism and secondary hypocorticism (Tabl. 1). 

Table 1. Hormonal parameters showing hypopi-
tuitarism 

 

Magnetic resonance imaging (MRI) of 
the hypothalamic-pituitary region was ob-
tained and it revealed partially empty sella 
with scarce amount of adenohypophyseal 
hypoechoic parenchyma (Fig. 1, Fig. 2).  

 
Figure 1. MRI sagittal projection of the patient’s 
brain showing partially empty sella 

 
Figure 2. MRI frontal projection of the patient’s 
brain showing partially empty sella 

On the basis of the established hormonal 
disturbances, a replacement therapy with 
glucocorticoid (Prednisolone 7.5 mg/daily) 
and estradiol/dydrogesterone preparation 
was added to the pre-existing levothyroxine 
treatment.  

Re-hospitalization of the patient for up-
to-date clinical, hormonal and metabolic 
check-up was performed three months after 
the initiated therapy. A significant improve-
ment of her general condition was ob-
served – she reported for fatigue disappear-
ance and normalization of her menstrual cy-
cles. Moreover, an amelioration of the eval-
uated metabolic and hormonal parameters 
was confirmed (Tabl. 2).  

Table 2. Hormonal parameters three months af-
ter the initiated therapy 

 

Because we found poorly compensated 
hypothyroidism, we decided to increase the 
dose of levothyroxine to 75 mcg/daily. No 
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changes regarding bone mineral density dur-
ing the conducted osteodensitometry at the 
level of the lumbar vertebrae were found – 
the assessed T-score showed a value of 0.5. 
Our patient was discharged with recommen-
dations to continue prednisolone and estra-
diol/dydrogesterone therapy in the same 
doses and to follow a well-balanced diet in 
order to maintain her body weight within the 
normal range. She was advised to visit our 
clinic for routine monitoring after 6 months. 

Discussion 
Sheehan’s syndrome is characterized by 

varying degrees of anterior pituitary dys-
function. It might present during the postpar-
tum period with lactation failure or after 
many months to years following the agitat-
ing delivery. Its most common clinical man-
ifistations that may not occur in the immedi-
ate postpartum period include atrophy of the 
breasts, fatigue, decline in pubic and axillary 
hair, menstrual cycle disturbances, infertil-
ity, dryness or wrinkling of the skin, hypo-
thyroid and associated symptomology, 
chronic anemia, hypoglycemia, hypo-
natremia, hypocortisolemia and hypotension 
(1, 3, 4). Depending on the severity of the 
pituitary damage, these symptoms may pre-
sent consistently or may only present when 
the patient reports physical or psychological 
stress. Because of the diversity of signs and 
symptoms and the risk of delayed diagnosis, 
it is important to inquire patients about preg-
nancy histories well beyond the postpartum 
period (5). 

MRI of the brain is confirmed to be the 
gold standard imaging test for confirming 
the diagnosis of Sheehan’s syndrome. Pitui-
tary gland necrosis generally empties sella 
turcica. Imaging can reveal partial or full 
loss of the gland. Approximately 70% of all 
Sheehan’s cases evidence a completely 
empty sella turcica (6). 

Effective management of Sheehan’s syn-
drome might be achieved by treating every 
present hormone deficiency. Central forms 
of both hypocorticism and hypothyroidism 
are known to be the major aspects of treating 
the syndrome. Secondary adrenocortical in-
sufficiency might be treated with hydrocor-
tisone, prednisone or prednisolone. The se-
lection of medication and dosage depend on 
the severity of the hormonal imbalance. 
Some patients need medication intake only 
when enduring stress, while others need life-
long hormone replacement therapy in order 
to maintain a baseline cortisol level. Cortico-
steroids should always be given before initi-
ating thyroid treatment, as thyroxine alone 
can cause adrenal crisis to occur (7, 8). 
Along with correcting hormonal imbalances, 
consideration must be taken regarding the 
side effects and long-term implications of 
hormone therapy on the various body sys-
tems. Women with Sheehan’s syndrome are 
found to be at high risk of hypogonadism-
induced osteoporosis. These women should 
complete hormone replacement therapy with 
estradiol/progesterone preparations in order 
to combat bone loss (2). 

Conclusion 
In conclusion, by presenting this case we 

want to emphasize that a high index of sus-
picion is crucial for the early diagnosis of the 
syndrome in routine clinical visits in order to 
prevent complications arising with delayed 
diagnosis.  
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Phaeochromocytomas are catecholamine-producing neuroendocrine tumors. They arise from chromaffin 
cells of the adrenal medulla or extra-adrenal paraganglia. The variability in the clinical presentation of 
pheochromocytomas has been well known for years, and indeed it has been described as “the great mimic” 
since its discovery. It is presented a rare clinical case of а 42-years woman with late diagnosed pheochro-
mocytoma with complaints of nausea and vomiting, palpitations, relapsing anxiety and rare hypertensive 
crises during the last two and a half years. The patient was referred by gastroenterologist to perform CT 
scan of the abdomen and a lesion of the left adrenal gland was found. The patient was then referred to 
endocrinologist. The diagnose came late because of atypical clinical features. Between the hypertensive 
crises, the patient maintained low blood pressure, which was the main difficulty in the preoperative man-
agement with alpha-adrenergic blockers.  

Introduction 
Pheochromocytoma is a tumor typically 

arising from adrenomedullary chromaffin 
cells, and generally characterized by the ex-
cessive production of catecholamines: epi-
nephrine, norepinephrine and dopamine. 
Approximately 4–5% of patients with inci-
dentally discovered adrenal masses on CT or 
MR scanning for other reasons have a pheo-
chromocytoma. The 10% rule (10% are bi-
lateral, 10% are extra adrenal, 10% are ma-
lignant, 10% are diagnosed in asymptomatic 
patients and 10% are hereditary) was first in-
troduced by John Graham. (2) 

Clinical presentation 
Hypertension, tachycardia, pallor, head-

ache, and feelings of panic or anxiety, usu-
ally dominate the clinical manifestation. 
Metabolic effects include hyperglycemia, 
lactic acidosis, and weight loss. Less com-
mon signs and symptoms are nausea, fever, 
and flushing. (3) 

Tumors that secrete large amounts of ep-
inephrine concomitantly with norepineph-
rine are associated with episodic hyperten-
sion. In pure epinephrine- secreting tumors, 
hypotension may be observed. (4) 

Diagnosis 
The classical biochemical tests include 

measurement of urinary and plasma cate-
cholamines, or urinary and plasma free met-
anephrines. Elevated metanephrines more 
than twice the upper limit are strongly sug-
gestive of a pheochromocytoma. Computed 
tomography is considered the first choice of 
imaging technique. 

Preoperative management 
Complete blood count, basic metabolic 

panel, electrocardiogram, and echocardio-
gram should be performed to establish the 
functional capabilities of the cardiovascular 
system. (5) 

Phenoxybenzamine or other adrenergic 
antagonists are the first-line agents for peri-
operative blood pressure control. Selective 
Adrenergic antagonists are often prescribed 
for their shorter duration of action and de-
creased chance of postoperative hypoten-
sion. Prazosin, terazosin, and doxazosin are 
commonly used. Doxazosin has the longest 
duration of action, allowing for once daily 
dosing. 

The addition of a beta-adrenergic antago-
nist is determined by the extent of catechol-
amine-induced tachycardia. Treatment with 
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a beta-adrenergic antagonist should never be 
initiated as a sole agent in a patient with phe-
ochromocytoma or before adequate alpha-
blockade. Doing so might precipitate a se-
vere hypertensive crisis because of unop-
posed alpha-receptor stimulation. Risk of 
excessive orthostatic hypotension can be 
kept to a minimum by the increase of salt and 
fluid intake. 

Surgical treatment 
Laparoscopic adrenalectomy is consid-

ered the standard for surgical treatment of 
pheochromocytomas up to 15 cm. Open sur-
gery is limited to specific indications such as 
large tumors or extra-adrenal tumors with 
limited access. 

Follow-up for evaluation of plasma meta-
nephrine levels should be performed within 
2 to 6 weeks after surgery to confirm ade-
quate resection. For the majority of patients, 
the follow-up period is 10 years, but life-long 
annual visits are recommended for those con-
sidered high risk (young age at presentation, 
genetic disease, large tumor). (5) 

Clinical case 
A 42-year-old woman presented to the 

Department of Endocrinology in University 
Hospital St. George with palpitations, re-
lapsing hypertension reaching values up to 
260/120 mmHg, anxiety and increased val-
ues of methanephrines: 8988.0 /43.2–260/ 
mcg/24 hours, normetanephrines – 8875.0 
mcg/24 h /128–484/. As a comorbidity she 
reported hypothyroidism, treated with 
L-Thyroxin, discontinued due to the mani-
festation of thyrotoxicosis factitia. She was 
started on Metfocon 1000 mg – half a tablet 
3 times daily because of stimulated hyperin-
sulinemia. The patient denied any family 
history of endocrine disorders. OB history: 
menarche at 13 years of age, regular men-
strual cycle, 1 pregnancy and 1 abortion. 

The patient was well-developed, well-
nourished, appearing stated age. Height – 
175 cm. Weight – 70 kg. BMI – 22.87 kg/m2. 
Pale skin. Thyroid gland – painless, mobile, 
with a soft-elastic consistency. No periph-
eral lymphadenopathy. Vesicular breath 
sounds throughout peripheral lung fields. 
BP – 110/70; BPM – 68/min. The rest of the 
physical exam was nonsignificant. 

Table 1. Laboratory tests before and after sur-
gery 

 Before  After 
TSH 3.829 3.419 
IRI 9.14 4.9 
GLUC 6.86 4.53 
Cortisol 8:00 423.32 348.17 
Cortisol 23:00 388.11 222.34 
Cortisol Uria 682.24 425.11 

Thyroid functional tests showed upper-
limit levels of TSH. The ultrasound of the 
thyroid gland revealed hypoechoic, hetero-
genous thyroid gland with uneven contour of 
the lobes and fine fibrosis suggestive of 
chronic autoimmune thyroiditis. Replace-
ment therapy with Euthyrox 25 mcg was in-
itiated. During the ward stay, she maintained 
hypotonic values of BP with relapsing in-
crease up to 260/160 mmHg. The patient 
was started on selective alpha-blocker with a 
gradual increase in the dosage – 0.5 mg with 
titration up to 2 mg/day. Hypotonic values of 
blood pressure were registered. She received 
IV hydration with Normal Saline 0.9% in or-
der to restore normal plasma volume. 

Due to the abnormal cortisol rhythm, an 
express overnight blockage with 1 mg of 
Dexamethasone was performed, but no ade-
quate suppression was recorded. We 
switched to a large blockage with 16 mg 
Dexamethasone for 48 hours and suppres-
sion of morning cortisol and ACTH was 
achieved.  
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Diagnostic imaging 
CT scan was performed. It showed a tu-

mor formation of the left adrenal gland with 
dimensions of 7.26/6.36 cm, smooth out-
lines, peripherally homogenous structure, 
and mid-hypodense area with irregular 
shape. The patient was referred to Prof. Dr. 
Todorov – University Hospital Alexan-
drovska for surgical treatment. Left adren-
alectomy was performed on October 20, 
2021. The result of the histological examina-
tion showed: Pheochromocytoma of the left 
adrenal gland – pT2, Nx, Mx. 

The patient was admitted to the clinic af-
ter surgery. The laboratory tests showed no 
evidence of adrenal insufficiency. Normo-
tonic values of arterial pressure were regis-
tered. The insulin resistance improved and 
reduction of metformin dosage was recom-
mended. The patient was at euthyroid state 
and the substitutional therapy with low doses 
of L-thyroxine appeared sufficient.  

Discussion 
We presented a rare clinical case a late di-

agnosed pheochromocytoma with concomi-
tant secretion of epinephrine and norepi-
nephrine. The patient was normo- to hypo-
tensive due to beta 2 receptor stimulating ef-
fect of epinephrine negating the alpha recep-
tor stimulating effect of norepinephrine. She 
was preoperatively started on selective ad-
renergic antagonist – Doxazosin (Cardura), 

intravenous hydration and underwent a suc-
cessful surgical removal of the tumor for-
mation. 

Conclusion 
Pheochromocytomas and paragangli-

omas are highly heterogeneous neuroendo-
crine tumors that must be considered not 
only in patients with hypertension and other 
manifestations of catecholamine excess but 
also in case of incidentalomas or mutations 
in one of the ten tumor susceptibility genes 
identified to date. Plasma free meta-
nephrines constitute the best test for exclud-
ing or confirming pheochromocytoma. The 
delay in establishing the diagnosis poses a 
serious risk for potentially fatal cardiovascu-
lar complications and the capacity for meta-
static spread.  
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Congenital bronchial atresia is a rare condition, characterised by interruption of proximal lobar, segmental, 
or subsegmental bronchus, caused by disturbance in the vascularization during the formation of the bron-
chial tree. However, the adjacent lung parenchyma develops and secretеs normally, which leads to mucus 
impaction distal from the atresia, forming bronchocele or mucocele. Predominant in males, most of the 
patients have no or very few inexplicit symptoms, thus, the diagnostic process is prolonged and difficult. 
We report a case of a 12-year-old boy who first presented with chest pain, cough, and expectoration of 
yellowish sputum. Initially treated for pneumonia with few antimicrobial agents for a month, the patient 
showed no improvement in his condition. Multiple X-rays were made, showing no significant change of 
the findings. As additional tests, bronchoscopy, CT scan and CT angiopulmography were performed, show-
ing interruption of B3 subsegmental bronchus, hypovascularization, and oval tissue formations interpreted 
as mucoceles in the area of interest. This case illustrates the long way of reaching the diagnosis. Recognition 
of this abnormality is crucial to the appropriate management and providing better quality of life for the 
patient. 

Introduction 
A 12-year-old boy presents with a lung 

infection to the clinic. With further investi-
gations, congenital bronchial atresia was 
found accidentally. Congenital bronchial 
atresia is a rare congenital abnormality re-
sulting from focal interruption of a lobar, 
segmental, or subsegmental bronchus with 
associated peripheral mucus impaction 
(bronchocele or mucocele) and associated 
hyperinflation of the obstructed lung seg-
ment.  

History 
Our patient was a 12-year-old boy, who 

first presented with stabbing pain in the right 
side of the chest, runny nose, cough and ex-
pectoration of yellowish sputum. He was 
treated with per oral Augmentin for 7 days.  

In two weeks time, he presented again 
with stabbing pain and worsened coughing.  

A pulmonography was made on admis-
sion in his local hospital. It showed right-
sided pneumonic infiltrate. The boy was 
treated for pneumonia with Tercef, Amika-
cin and Meronem. Another two 

pulmonographies were made on the 6-th and 
10-th day, but they showed no dynamics in 
the finding.  

The patient was referred to the Depart-
ment of Paediatrics at the “St. George” Uni-
versity Hospital for further investigation. 

Examination and laboratory results 
The patient was admitted in an unsatisfac-

tory general condition. Respiratory system – 
slightly decreased breath sounds in right ax-
illary region. Physical examination was oth-
erwise unremarkable. 

The laboratory results showed slight in-
flammatory constellation and mild hypox-
emia. The immunological tests (ANA, 
ANCA-MPO, Ig in serum, complement in 
serum) showed no deviations in the refer-
ence intervals. Candida albicans was iso-
lated from the microbiological examination 
of sputum. TspotTB was negative. 

Diagnostic imaging 
Another pulmonography was made upon 

admission, still showing right-sided pneu-
monic-like infiltrate. (Fig. 1) 
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Figure 1. Chest radiograph 

Due to the persistence of the radiologic 
finding, CT scan was performed. The CT re-
vealed panlobular emphysema in the upper 
right lung zone and hypovascularization of 
the area. Soft oval tissue formations with 

lobulated outlines are found in the 2nd and 
6th lung segment and other smaller ones ad-
jacent to those described. The scan showed 
dilated blood vessels from the hilum to the 
described findings. (Fig. 2) 

These findings required a CT angi-
ography. The CT angiography demonstrated 
a variety of the left common carotid artery 
(LCCA). LCCA arises from the base of the 
pulmonary trunk. A mosaic lightening of the 
parenchyma of segments 2 and 3 is presented 
in the right apex. Amputation of B3 with 
bronchiectatic irregular fusiform dilatation 
of the subsegmental bronchi was estab-
lished. Consolidation of the secondary lob-
ules, which are filled with a liquid collection 
with a density of 18–20 HU (mucocele). 
(Fig. 3) 

 
Figure 2. CT scan 

 
Figure 3. CT angiography 
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Therapy 
Antimicrobial therapy was adminis-

tered – Ceftriaxone and Clindamycin. Addi-
tionally, mucolytics (Ambrex) and probiot-
ics were given.  

Discussion 
Ramsay first described bronchial atresia 

in 1953. [1] The age of discovery varies be-
tween 2 days and 41 years. Neonatal presen-
tation is an exception. [2] 

The time at which the atresia develops has 
been determined at about the fifth week of 
gestation – the time segmental bronchi nor-
mally appears. It’s believed that the atresia 
may occur secondary to vascular interrup-
tion after the branching of the bronchial tree 
is complete. The fact that there is more or 
less normal development of bronchi distal to 
the atresia may suggest that the atresia de-
velops in a previously normal bronchus. [3] 
Most bronchial atresias are found in the up-
per lobes. [2] 

Following birth, there can be no direct 
aeration of the parenchyma served by the 
atretic bronchus. However, collateral venti-
lation through the interalveolar pores of 
Kohn and the inter respiratory bronchiolar 
pores causes progressive inspiratory infla-
tion. [4] 

The air reaches the tissue behind the 
atretic bronchus through collateral channels 
of ventilation. This air cannot be eliminated 
in expiration because of a mechanism of an 
alveolar check valve. The alveolar wall and 
the septa become stiff presenting expiratory 
collapse. Thus, the tissue distal to the atresia 
is invariably hyperinflated. [2] 

The bronchi distal to an obstruction of 
any kind continues to secrete mucus from 

Goblet cells and submucosal glands. This 
mucus, not removable by normal ciliary ac-
tion, collects just distal to the obstruction 
and progressively dilates the distal bronchus, 
forming mucocele. [4] 

The bronchial atresia is often latent and is 
revealed incidentally on a systematic chest 
radiograph. Otherwise, the patients may 
have symptoms such as shortness of breath, 
cough or infection, pneumopathy or asper-
gillus superinfection. [2] 

Conclusion 
Congenital bronchial atresia is a rare ab-

normality, which is not recognizable on an 
X-ray and can easily be misinterpreted. This 
case illustrates the long way of reaching the 
diagnosis. Recognition of this abnormality is 
crucial to the appropriate management and 
providing better quality of life of the patient. 

References 
1. Ramsay BH. Mucocele of the lung due to congen-
ital obstruction of a segmental bronchus: A case re-
port; relationship to congenital cystic disease of the 
lung and to congenital bronchiectasis. Dis Chest 
1953; 24:96-103 
2. Ouzidane L, Benjelloun A, el Hajjam M, Ksiyer 
M, Abid A. Segmental bronchial atresia--a case report 
and a literature review. Eur J Pediatr Surg. 1999 
Feb;9(1):49-52. doi: 10.1055/s-2008-1072213. 
PMID: 10207705. 
3. Montague NT, Shaw RR. Bronchial atresia. Ann 
Thorac Surg. 1974 Oct;18(4):337-45. doi: 
10.1016/s0003-4975(10)64370-6. PMID: 4418336. 
4. Meng RL, Jensik RJ, Faber LP, Matthew GR, Kit-
tle CF. Bronchial atresia. Ann Thorac Surg. 1978 
Mar;25(3):184-92. doi: 10.1016/s0003-
4975(10)63519-9. PMID: 637596. 

 
Corresponding author 
Daniela Deyanova Milanova 
33 Drin Str., 4000, Plovdiv 
Tel: +359 885 962 670 
E-mail: danmilano23@gmail.com 

 

  



 

161 
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Acute hemiparesis is a paresis of one side of the body that develops in a few hours and lasts more than 24 
hours. Causes include cerebrovascular disease and stroke-like conditions. COVID-19 associated neurolog-
ical complications described in literature include cerebrovascular diseases (ischemic and hemorrhagic 
strokes, cerebral venous thrombosis, CNS vasculitis), encephalopathy (incl. acute necrotizing), encephali-
tis, anti-NMDAR encephalitis. A 17-year-old female with normal neuropsychological development, suf-
fered from fever, headache and progressive cough. On the way to the nearest hospital, she felt shortness of 
breath and weakness in her left limbs. In the emergency room was diagnosed with COVID-19 and left 
hemiplegia. During the transportation to the Department of Pediatrics an episode of oppression, dyspnea 
and desaturation was recorded by the medical team. When the patient was admitted, weakened breathing 
in both lung bases was registered. The neurological status presented with full consciousness, no signs of 
meningeal irritation and signs of central left hemiplegia without involvement of cranial nerves. PCR for 
COVID-19 positive, chest x-ray showed bilateral interstitial changes, no electrolyte changes, normal lum-
bar puncture, normal ultrasound and ECG. CT-scan and MRI angiography of CNS presented normal. Dur-
ing treatment with antistenocardin and dexamethasone reverse evolution of hemiparesis occurred with com-
plete recovery of movement of the left limbs. The lack of neuroimaging confirmation does not rule out 
ischemic stroke as a case of acute hemiparesis. 

Introduction 
Acute hemiparesisis a paresis of one side 

of the body that develops in a few hours and 
lasts more than 24 hours. The clinical mani-
festation of hemiparesis depends on the age 
of the patient, the duration of the underlying 
pathology and the location of the affected 
part of the CNS. COVID-19 neurological 
mechanism is by ACE 2 receptor in nasal 
mucosa or through the bloodstream, attack-
ing the endothelium of cerebral vessels that 
leads to hypercoagulability, endothelial dys-
function and inflammation, or with immune-
mediated antigen mimicry. 

Case study 
17-year-old female with normal neonatal 

period, normal neuropsychological develop-
ment, unvaccinated against COVID-19. 
Family history – grandmother with infarc-
tion at 42-years age. The patient suffered 
from fever, headache and progressive cough. 
In the hospital felt shortness of breath and 

weakness in her left limbs. During the trans-
portation to the Department of Pediatrics an 
episode of oppression, dyspnea and desatu-
ration was registered by the EMT. Physical 
examination shows severe general condi-
tion-weakened breathing in both lung bases; 
BR – 22/min; Rhythmic heartbeat; HR – 
80/min; RR – 120/82; Abdomen – painless. 
Neurological status presented with full con-
sciousness, GCS – 15p, no signs of meningeal 
irritation, hypotonia. Anisoreflexia S>D. Ba-
binski (+) – left. Normal abdominal reflexes. 
Signs of central left hemiplegia without in-
volvement of cranial nerves. Laboratory stud-
ies shows: 1. Complete blood count from 
30.01.2022: Hgb (g/l) – 145; RBC (10^12/l) – 
5.46; Hct (l/l) – 0.455, MCV (fl) – 82.3; 
WBC (10^9/l) – 7.45; PLT (10^9/l) – 302; 
ESR – 25. WBC parameters from 30.01.22: 
Sg (%) 92.3; Eos (%) 0.2; Baso (%) – 0.3; 
Mono (%) – 1; Lymph (%) – 6.2. 

Biochemistry from 30.01.2022: Glu 
(mmol/l) – 6.4; Crea (µmol/l) – 57; 



 

162 

Urea (mmol/l) – 3.6; Ur ac (µmol/l) – 383; 
Alb (g/l) – 51.1; Tprot (g/l) – 90.9; CRP 
(mg/l) 1.5; TnI (ng/ml) – 0.0; Ferritin 
(ng/ml) – 8.9; ASAT (U/l) – 22.9; ALAT 
(U/l) – 10.7; LDH (U/l) – 466; CK (U/l) – 
67; CK-MB (U/l) – 30.3; K (mmol/l) – 3.7; 
Na (mmol/l) – 135; Cl (mmol/l) – 92; Ca 
(mmol/l) – 2.76. Cerebrospinal fluid from 
30.01.22: IgG – 17.8; Glucose – 5.9; Pro-
tein – 0.291; Leucocytes 1; Erythrocytes – 
no; Fibrin –; К – 2.8; Na – 149; Chlorides – 
120; Color – colorless; Transparency – clear; 
Cerebro-spinal fluid – no cells and microor-
ganisms, sterile culture; PCR for SARS 
CoV-2 – positive (+). 

Imaging studying include – X-ray with 
interstitial changes (fig. 1); Computer to-
mography of CNS without and with contrast. 
The brain parenchyma supra and infratento-
rial is presented with age-preserved densito-
metric characteristics without evidence of 
focal lesions; Ventricular system – central 
location. No contrast enhanced lesions and 
no obstruction of blood flow are present 
(Fig. 2, 3); Brain MRI – after the application 

of contrast – no integrity changes of blood 
brain barrier, brain parenchyma is normal; 
pineal gland cyst; MRI myelography – hy-
poplastic left vertebral artery; no malfor-
mations, no signs of aneurysmal dilatations, 
significant reductions or A-V shunts (Fig. 4, 
5). Other diagnostics include: ECG – nor-
mal; US Echocardiography – normal; EEG – 
normal. 

 

Fig. 1. Chest X-ray with interstitial changes 

 
Fig. 2. Computer tomography of CNS with con-
trast 

  
Fig. 3. Computer tomography of CNS without 
contrast 
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Fig. 4. Brain MRI-T1-pineal gland cyst 

 
Fig. 5. Brain MRI-T2 

Discussion 
Differential diagnosis include: hemor-

rhagic insult, cerebral venous sinus throm-
bosis, transient ischemic attack, COVID en-
cephalitis, acute disseminated encephalomy-
elitis (ADEM), Childhood primary angiitis 
of the central nervous system (cPACNS) (8). 

SARS-CoV 2 took the world by its feet. 
Despite its fairly familiar character from the 
2003 outbreak (14), this time the virus 
spread a lot faster and for a much longer 
time. Since October 5th 2012 it has been de-
clared a select agent. 

Based on different clinical studies and 
statistics it seems that comorbidity and age 
play a major role in the severeness of the in-
fection (15). Children can too develop a se-
vere reaction to the virus (PIMPS, 
MISC-C) (13). 

Our focus for this discussion would be the 
probable COVID-19 complications regard-
ing childhood. More and more data has ac-
cumulated on the various thrombotic com-
plications during, immediately after or dur-
ing a MIS (13, 5). Clinical manifestation de-
pends on the type of thrombosis – venous or 
arterial, size of vessel and the location in the 
affected organ (13). 

Most of the time these complications pre-
determine the course of the disease. Our case 
tries to put some emphasis on the complica-
tions regarding the neurological part-is-
chemic attack following an acute hemipare-
sis (8). The peculiar thing about this case is 
that there were no neuroimaging findings 
suggesting a stroke. This could be due to two 
reasons – the time window that the scan was 
performed or in some cases the reason is un-
known (Fig. 6, 7, 8). 
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Fig. 6. A case resembling this one after COVID 19 vaccination 

 
Fig. 7. A study from 2015 regarding clinically confirmed stroke with negative DWI-MRI 

 

Therapy 
Therapy includes: Ceftriaxone 2 x 2.0 i.v.; 

Dexamethasone 3 x 4 mg p.o.; Clexane 
2 x 0,4 sc.; Antistenocardin /Dipiridamol/ 
3 x 2 tabs p.o.; Infusions – Glu-NaCl 0.9% 
solution. 

Conclusion  
In the ICU the patient is in full conscious-

ness without headache, with subfebrile tem-
perature; the hemiparesis gradually im-
proves after the 5th day regarding the motor 
capacity of the affected limbs. After that she 
walks with the help of another, having an in-
dividual gait pattern-drags her left leg. Neu-
rological status in dynamics – presented with 
full consciousness, no signs of meningeal ir-
ritation, no signs of central left hemiplegia 

with involvement of cranial nerves. 
Mingazzini test is positive; normal muscle 
tone of the left arm and left leg; decreased 
muscle strength for the left leg. Persistent 
anisoreflexia for upper limbs S > D. Sensa-
tion – restored for left limbs. Deep sensa-
tion – normal.  
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Introduction: Changes in routine hematological parameters are common in COVID infected patients. They 
sometimes have predictive value. The goal of the research is to analyze some laboratory parameters in 
patients with hematological malignancies and COVID infection. Patients and methods: In retrospective 
research in the Clinic of medical oncology, Plovdiv, 50 patients with malignancies and PCR-confirmed 
COVID infection have been registered. 35 patients’ medical records have been randomly chosen for anal-
ysis. Descriptive methods were used for statistics. Results: The analyzed group includes 35 patients as 
follows: lymphoproliferative (22) and myeloproliferative (13) neoplasms. Twelve patients (all with pro-
gression of the malignant disease) have died. In patients with unfavorable outcome have been registered: 
neutropenia in 38,46%, anemia – 92,31%, lymphopenia – 53,84%. The findings in patients with positive 
outcome are: neutropenia in 31,81%, anemia in 45,45%, lymphopenia in 22,72%. A statistically significant 
difference in anemia prevalence has been observed in both groups with different outcomes (р ≤ 0,05). Dis-
cussion: Prognosis in patients with hematological malignancies and Covid is serious. Adverse changes in 
blood count have been observed in patients with unfavorable outcome. Anemia is common. Conclusion: 
The status of the malignancy (remission or progression) and the associated hematological parameters are 
of paramount importance to the outcome of the COVID infection. 

Introduction 
Routine hematological parameters in 

COVID infected patients have diagnostic 
value. They are considered to provide infor-
mation about the risk of complications.1 
Their precise interpretation can enhance 
therapy individualization.2 

The goal of the research is to analyze 
some laboratory parameters in patients with 
hematological malignancies and COVID in-
fection. 

Patients and methods 
In retrospective research in the Clinic of 

medical oncology, Plovdiv, 50 patients with 
malignancies and PCR-confirmed COVID 
infection have been registered. 

35 patients’ medical records have been 
randomly chosen for analysis. Two sub-
group patients are observed. The first one in-
cludes those with a favorable outcome while 
the other consists of those with an unfavora-
ble outcome. Patients with an unfavorable 
outcome have prolonged course of the 

infection (1 patient) or a fatal outcome (12 
patients). Descriptive methods were used for 
statistics. 

Results 
32% of all 50 patients with malignancies 

have died due to COVID complications. 
1. The analyzed group includes 35 pa-

tients with the following hematological ma-
lignancies: lymphoproliferative (22) and 
myeloproliferative (13) (tabl 1). A progres-
sion of the neoplasm has been observed in 22 
patients (62,85%). Twelve patients (all with 
progression of the malignant disease) have 
died.  

2. Both subgroups – (with a favorable 
and unfavorable outcome) are comparable in 
basic demographic and clinical features (ta-
ble 1 and 2, figure 1) – average age, sex, ma-
lignancies’ destribution. 100% of the pa-
tients with unfavorouble subgroup have ma-
lignant progression (p ≤ 0,05) and higher 
comorbidity (р = 0,05). Both parameters 
have statistically significant difference 
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compared with favorable group. (fig. 1) 
3. In patients with an unfavorable out-

come the following parametric changes have 
been registered (table 2): neutropenia in 
38,46%, anemia – 92,31%, lymphopenia – 
53,84%. The findings in patients with a fa-
vorable outcome are: neutropenia in 31,81%, 
anemia in 45,45%, lymphopenia in 22,72%. 
A statistically significant difference in 

anemia prevalence has been observed in 
both subgroups with different outcomes (р ≤ 
0,05). 

There is a case of autoimmune hemolytic 
anemia in the course of the COVID infection 
in patient with lymphoma. Despite the pro-
longed course of infection hemolytic anemia 
is successfully treated and the patient is sta-
bilized.  

Таble 1. Demographic characteristics of studied patient’s groups  

Favourable outcome Unfavourable outcome 
Median 

age (years) 
Sex % 

m/f 
Malignancy 

% 
Median 

age (years) 
Sex % 

m/f 
Malignancy 

% 
 

64.82 
 

50% 
 

50% 

Lympho- 
proliferative 

Myeloproli-  
ferative 

 
69.33 

 
69.23 

 
30.77 

Lympho- 
proliferative 

Myeloproli- 
ferative 

 
63.63 

 
36.37 

 
61.53 

 
38.47 

Тable 2. Clinical characteristics of studied patient’s groups 

Patient’s group  Status of the malignancies  Fatal  
outcome 

n % 

Severe comorbidity  Total 
n Progression 

n   % 
Remission 
n  % Р n  % Р 

Favorable course of 
the infection  

9   40,9 14 59,1 

≤0.05 

0 9  40,9 

0.005 
22 

Unfavorable course 
of the infection 

13  100 0 12  92,30 10 76,92 13 

Тable 3. Routine hematological parameters in studied patient’s groups    

Patient’s group  Anemia 
n  % Р ALC↓ 

n % P ANC↓ 
n  % P Plt↓ 

n % P Total 
n 

Favorable course of 
the infection 

10 45,45 

0,001 

6 27,27 

≥0,05 

7 31,81 

≥0,05 

5 22,72 

≥0,05 
22 

Unfavorable course 
of the infection 

12 92,1 7 53,8 5 38,46 6 46,15 13 

 
Fig. 1. Malignancies’ status and comorbidity of studied patient’s groups   
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Discussion 
Prognosis of patients with hematological 

malignancies and COVID infections is seri-
ous.4 Our results for the mortality of COVID 
in patients with hematological malignancies 
(32%) correlate with the 31,2% presented by 
Scientifc Working Group Infection in Hema-
tology of EHA5. Acute myeloid leukemia is 
associated with a higher risk of fatal COVID 
complications.6 Studies show some negative 
clinical prognostic factors for complica-
tions – performance status, tumor therapy re-
sistance and some laboratory parameters: 
thrombocytopenia is associated with a 
higher risk of disseminated intravascular co-
agulation syndrome, neutropenia – with bac-
terial superinfection or cytokine storm, lym-
phopenia – with immunodeficiency. Ac-
cording to the literature there is a correlation 
between an unfavorable outcome and some 
laboratory parameters (serum bilirubin, 
platelet count, and creatinine, D-dimer, low 
ALC)7,8.  

Adverse changes in blood count have 
been observed in our patients with unfavor-
able outcome. Anemia is common. Little is 
known about the pathogenesis and incidence 
of anemias in COVID. Anemia is a criterion 
for activity of hematological malignancy.3  

Conclusion 
Malignancy status (remission or progres-

sion), comorbidity (cardiac, renal, liver dis-
eases) and the associated hematological pa-
rameters are key factors in the COVID-
infection outcome. Hematological parame-
ters are of paramount importance to the 

assessment of the risk of complications and 
the necessity for hospitalization and inten-
sive care in hematological patients with 
COVID. 
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Incidentally Detected “Mega Aorta” Syndrome – 
a Case Report  

Magdalena Belyanova, Nevena Fileva, Aneta Yacheva, Dora Zlatareva 
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The growing number of imaging examinations during the Covid pandemic has led to an increase in the 
number of incidental findings some of which impact patient prognosis significantly. We report a case of a 
78-year-old woman complaining of sudden onset of shortness of breath and palpitations. The patient was 
normotensive and tachyarrhythmic with an HR of 110 BPM. Her COVID-19 antigen test came out positive. 
She had muffled lung sounds on auscultation, but normal saturation. Her lab findings demonstrated elevated 
D-dimer and her chest x-ray showed bilateral effusions and enlarged aortic arch, without evidence of pneu-
monia. This combination of findings was suspicious of dissection and a computed tomography aortography 
was performed. The exam depicted pan-aortic dilatation with a maximal vessel diameter of 63 mm. There 
was mural thrombosis without occlusion of the visceral branches or dissection. The patient was successfully 
treated for Covid and discharged with a recommendation for further admission to a dedicated department 
for aortic ectasia treatment. Aortic ectasia or “mega aorta” syndrome is a rare disease, defined as dilation 
of the aorta to a varying extent. Patients often present with complications – dissection or rupture, with poor 
prognosis. Non-treated asymptomatic patients have a 5-year survival rate of 10–20%. Imaging has a central 
role in detection and treatment planning. Lately, radiology has a place in therapy, as part of hybrid surgical 
and interventional treatment techniques. Aortic ectasia is a rare entity with a poor prognosis when untreated. 
Knowledge of this disease and its imaging hallmarks is a prerequisite for timely management. 

Introduction 
Aortic ectasia is defined as an aneurysmal 

dilatation involving the entire thoracic and a 
variable extent of the abdominal aorta (1). It 
has a low incidence (2.2–5/100.000) and a 
predilection for female sex and unclear path-
ogenesis. For some time MAS was thought 
to arise from distal extensions of thoracic an-
eurysms (TAA). Recent histopathological 
studies observe inflammatory vessel wall in-
filtration and imply different underlying 
pathogenesis of MAS as opposed to TAA 
(2). This, combined with female predilection 
has led some researchers to propose an asso-
ciation with Giant cell arteritis (3).  

Case presentation 
We present a case of a 78-year old female, 

admitted to the Emergency department with 
complaints of acute onset of dyspnea and 
palpitations. The patient was normotensive 
and tachyarrhythmic with an HR of 110 
beats per minute. She was tachypneic with 
22/min with normal blood oxygen satura-
tion. Her antigen test for Covid-19 was pos-
itive and a chest x-ray was performed. The 

latter demonstrated bilateral effusions and 
increased size of the thoracic aorta, without 
pulmonary infiltrates. (Fig. 1)  

 
Fig. 1. Chest x-ray in a 78-year-old female with 
Covid-19 infection, showing enlargement of the 
thoracic aorta. 

This finding, in combination with her el-
evated D-dimer level, prompted an evalua-
tion for aortic dissection. CT aortography 
showed dilatation of the entire aorta from the 
ascending portions to the infrarenal aorta. 
The maximal dimensions were: aortic annu-
lus – 24,7 mm; aortic root – 37,9 mm; sino-
tubular junction – 32,9 mm; ascending 
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aorta – 52,7 mm; proximal arch – 39,7 mm; 
distal arch – 39,2 mm; descending thoracic 
aorta – 56 mm; suprarenal abdominal aorta – 
63 mm; infrarenal aorta – 36 mm (Fig. 2). 
There was extensive mural thrombosis but 
no involvement of the visceral branches. The 
proximal esophagus above the level of the 
arch was dilated due to compression. 

Additional findings included a chronic 
splenic infarct which could be attributed to 
secondary thromboembolic disease, and hy-
poplastic left kidney (Fig. 3). The patient 
was successfully treated for Covid and dis-
charged with a recommendation for further 
admission to a dedicated department for aor-
tic ectasia treatment.  

 
Fig. 2. CT aortography in the axial plane and volume rendering (VR) reconstruction, demonstrate 
dilatation of the entire thoracic and most of the abdominal aorta with extensive mural thrombosis. 

 
Fig. 3. 
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Discussion 
Aortic ectasia has very high mortality 

when left untreated, with only 10–20% of 
patients surviving at 5 years (4). Death en-
sues after dissection or frank rupture, and be-
fore these complications arise the disease is 
typically asymptomatic. Aortic repair is the 
only known means to increase patient sur-
vival. An open surgical repair usually re-
quires two stages and improves survival at 
5-years to 63% (5). Total endovascular re-
pair is less invasive but more complex. Its 
reported 4-year survival rate is 51%, with a 
high rate of late re-intervention (26%) due to 
endoleak (6). 

Hybrid techniques are less invasive than 
open surgery and have a lower rate of endo-
leaks compared to endovascular repair be-
cause of the use of Dacron landing zones. 
Patient survival reaches 88.6% at 4 years. 
Preoperative CT is very important for treat-
ment planning to assess the landing zone di-
ameter, angulation, presence of calcification, 
and thrombus.  

Conclusion 
Aortic ectasia is a rare entity with a poor 

prognosis when left untreated. Knowledge 
of its imaging hallmarks is a prerequisite for 
timely management. Radiology has a place 

in treatment planning and in therapy, as part 
of hybrid surgical and interventional treat-
ment techniques.  
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Introduction: Supraventricular tachycardia (SVT) is abnormally fast or irregular heart rhythm that affects 
the heart's atriums. In some cases it is a physiological adaptation to systemic physical exercise, however in 
other it could be pathological hiding a risk for the athlete’s health. Case study: A 18-years-old semi-pro-
fessional football player was referred to the clinic with recurrent episodes of sudden onset, rapid, regular 
palpitations usually after vigorous exercise, followed by dizziness. The player denied syncope during these 
episodes. He had such periods twice in the last year. During the initial clinical examination, the athlete’s 
body mass index, blood pressure (120/70 mmHg), heart sounds, ECG, еchocardiography and exercise stress 
testing were all considered normal. There were no arrhythmias recorded during the submaximal stress test-
ing with physical exercise on a bike ergometer (load – 80 W; heart rate – 176 bpm; blood pressure – 170/76 
mmHg) The arrhythmia was successfully documented during a regular training session via standard Holter 
monitoring. The player was therefore scheduled for an invasive electrophysiological study, which demon-
strated normal ventriculo-atrial cycle with a length of 0 ms, with no reset. The study was consistent with a 
slow-fast AV nodal re-entrant tachycardia (AVNRT), therefore proceeded to radiofrequency ablation. The 
player restarted his trainings 40 days after the procedure. No more arrhythmias or subjective complaints 
were reported. Conclusion: Although there is an obligatory screening in the professional athletes, some 
cardiac abnormalities, such as AVNRT, need further examination. The detailed history, followed by echo-
cardiography, exercise stress testing and Holter monitoring are fundamental for early diagnosis and man-
agement, protecting the athlete’s health. 

Introduction 
Over the last decade, more and more at-

tention has been paid to the health of every 
professional and semi-professional athletes, 
as exemplified by standard tests before the 
start of each half-season in football. Despite 
the mandatory pre-race examinations (1), we 
are witnessing sudden heart problems during 
sporting events. Unfortunately, some of 
these incidents lead to suspension of the rac-
ing career, while others can be even fatal. 
The examples of the past year, as well as the 
fact that complications from neglected car-
diac pathology can lead to sudden cardiac 
death (1, 2), clearly show the importance and 
need for regular in-depth research in athletes. 

Tachycardia is a fast or irregular heart-
beat between 100 and 250 beats per minute. 
According to the place of origin, they are di-
vided into supraventricular and ventricular 
(2). Supraventricular tachycardia may be: 

- Sinus tachycardia – normal during 

sports activities 
- Atrioventricular nodal ventricular tach-

ycardia (AVNRT) 
- Wolf Parkinson-White Syndrome 

(WPW syndrome) 
The incidence of atrioventricular nodal 

reentry tachycardia (AVNRT) is 2.3 per 
1000 people and is the most common non-
sinus tachyarrhythmia in young individu-
als (3). Women have twice the risk of men, 
and adults have five times the risk of young 
individualс (2, 3). 

Тhe following clinical case demonstrates 
an electrophysiological heart pathology, 
which cannot always be registered with the 
basic examinations. An important part takes 
the detailed anamnesis, taken from the 
player, followed by further and more pro-
found cardiac examinations, which led to 
successful registration and management of 
this hidden cardiac pathology hiding a risk 
for the player’s health. 
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Case study 
Eighteen-years-old semi-professional 

football player was referred to the clinic with 
recurrent episodes of sudden onset, rapid, 
regular palpitations usually after vigorous 
exercise, followed by dizziness. The player 
denied syncope during these episodes. He 
had such periods twice in the last year. Dur-
ing the initial clinical examination, the ath-
lete’s heart rate (50 bpm), blood pressure 
(120/70 mmHg), heart sounds, ECG (Fig. 1), 

еchocardiography and exercise stress testing 
were all considered normal (1, 4). The PQ 
interval was normal (178 ms) and there were 
no delta waves or other abnormalities that 
can suggest pre-excitation. 

There were no arrhythmias or other ECG 
abnormalities recorded during the submaxi-
mal stress testing with physical exercise on a 
bike ergometer (maximal load – 80 W; heart 
rate – 176 bpm; blood pressure – 70/76 
mmHg) or during the recovery period (Fig. 2) 

 
Fig. 1. The pre-test ECG of the young football player showing possible left ventricle hypertrophy and early 
repolarization which can be considered normal according to the Seattle criteria for Athlete ’s heart (5). 

 
Fig. 2. No ECG abnormalities were found during the recovery period of the stress test. 
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Despite the normal findings from the ini-
tial assessment, the player was referred for a 
24 h Holter monitoring, including the normal 
football training session – the period when 
the palpitations usually appear, according to 
the history of the patient. Thus, the arrhyth-
mia was successfully documented during a 
regular training session via standard Holter 
monitoring (Fig. 3). 

The player was therefore scheduled for an 

invasive electrophysiological study, which 
demonstrated normal ventriculo-atrial cycle 
with a length of 0 ms, with no reset (Fig. 4). 

The study was consistent with a slow-fast 
AV nodal re-entrant tachycardia (AVNRT), 
therefore proceeded to radiofrequency abla-
tion.  

The player restarted his trainings 40 days 
after the procedure. No more arrhythmias or 
subjective complaints were reported.  

 

 
Fig. 3. ECG Hoter monitoring showing supraventricular tachycardia with a maximum heart rate of 
234 bpm. 

 
Fig. 4. The electrophysiological study showed the atrioventricular nodal ventricular tachycardia 
(AVNRT). 
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Discussion 
Supraventricular arrhythmias are not 

commonly seen in ECGs of athletes and re-
quire thorough investigation if suspected. In 
this clinical case, the history of the patient 
was crucial for diagnosis of this hidden pa-
thology. The athlete has undergone dozens 
of pre-season testings but none of it revealed 
any abnormalities. Additionally, he had no 
subjective complaints till the age of 18 when 
the first episodes of palpitations began. The 
initial clinical assessment with ECG, stress 
testing and echocardiography were all con-
sidered normal. However, the clinicians did 
not underestimate the anamnesis and re-
ferred the athlete for further evaluation. The 
Holter monitoring detected the pathology in 
athlete after his training session. This re-
quired further electrophysiology study, 
which demonstrated with high sensitivity 
and accuracy the exact location of the car-
diac pathology.  

In the recent years the number of cases of 
athletes with cardiac problems is rising. 
From dizziness to syncope, the symptoms 
could vary (6). Although the athletes repre-
sent the healthiest cohort of the population, 
unfortunately some of the cases finished 
with exitos letalis. This highlights the im-
portance of the problem of prevention of this 
hidden pathologies. Patient’s history, de-
tailed examination, regular cardiovascular 
and pulmonary screening are fundamental 
part of the solution. As the technologies take 
big role in our daily life, their potential could 
be used by the physicians to detect different 
cardiac pathologies. Example are the optical 
heart rate monitors. 

Optical heart rate monitors are popular 
with athletes as they are convenient and easy 
to wear, compared to strap-based heart rate 
monitoring (7). These devices allow athletes 
to monitor performance measures which are 

deemed important to athletes, coaching staff 
and they have the ability to record an ECG 
which is important to the medical team. 
When an arrhythmia is suspected in an ath-
lete, continuous ECG monitoring becomes a 
more desirable function for athletes. Contin-
uous ECG monitoring can be achieved by 
devices that record and transmits continuous 
ECG recordings to the medical staff during 
exercise. With smartphone and smartwatch 
technology, middle and long-term monitor-
ing can also be achieved.  

There are some recent randomized con-
trolled trials, demonstrating utility in the 
acute medical setting a smart ECG monitor-
ing devices to patients presenting with pre-
syncope or palpitations. As a result, this can 
shorter the time to diagnosis and lead to 
higher effectiveness of the treatment. This 
highlights a potential role for these devices 
in the primary and acute care setting, which 
may be most suitable in patients deemed to 
be at low risk for sudden death. Many foot-
ball players use such smart devices and the 
information that they provide can also be 
used for screening of hidden arrhythmic 
heart abnormalities. 

Conclusion 
Despite the mandatory screening of pro-

fessional athletes, some cardiac pathologies, 
like the one presented case of AVNRT, need 
more profound evaluation. Therefore, a good 
history should never be underestimated, fol-
lowed by echocardiography, stress testing 
and Holter monitoring are fundamental to 
the full study of athletes. Although the pre-
sented case is part of the strongest cohort, 
regular screening remains extremely im-
portant for all athletes – from professionals 
to amateurs, aiming early detection of hid-
den pathologies that could threaten the 
health and even live of an athlete. 
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In clinical practice the differential diagnosis between peripartal cardiomyopathy (PCMP) and pregnancy-
associated myocardial infarction (PAMI) is problematic. They share common risk factors and do not have 
a fully studied pathogenesis. We present a case of a 34 year old woman with an unremarkable past medical 
history, who suffered a seizure and a cardiac arrest in the final month of her second pregnancy. During her 
stay in the Department of Anestesiology and Intensive Care at the University Hospital “St. George” she 
was consulted with a cardiologist and an echocardiography was done which showed normal left ventricular 
ejection fraction (LVEF). A few days after discharge from hospital she presented with signs and symptoms 
of heart failure and a significant reduction of LVEF. A month later LVEF recovered to nearly normal with 
treatment, but later on some regional wall motion abnormalities appeared which prompted coronary angi-
ography. The result was normal coronary anatomy and hence the diagnosis of PCMP was established. One 
year later cardiac magnetic resonance was performed and it revealed a cicatrix consistent with a past trans-
mural myocardial infarction. We believe this was a case of a PAMI, presenting initially as the more com-
mon PCMP. One year after the myocardial infarction, regardless of the medical contraindications, the pa-
tient became pregnant and gave birth with Caesarian section. This case belongs to the gray zone of preg-
nancy-associated cardiac complications and illustrates the crucial need of multi-modalities imaging in order 
to elucidate the correct diagnosis. 

Introduction 
Peripartal cardiomyopathy (PCMP) and 

pregnancy-associated myocardial infarction 
(PAMI) do share common risk factors and 
do not have a completely studied pathogen-
esis (1, 4). PCMP designates a pathology 
that happens in the last month of pregnancy, 
up to five months post-delivery. (1, 15) It is 
believed that a combination of genetic pre-
disposition and hormonal changes is respon-
sible for the development of PCMP which is 
usually characterized by overt heart fail-
ure (15). On the other hand, the mechanism 
for developing PAMI owes to coronary 
spasm (10) or thrombosis associated with a 
probable hypercoagulability state and ele-
vated progesterone levels (4, 5). PAMI is a 
primary contributor to maternal cardiovas-
cular morbidity and mortality and according 
to literature the decision of a new pregnancy 
should be an individual one (14). In clinical 

practice, this is a very difficult decision for 
the cardiologist, in the absence of contrain-
dications from the obstetrician-gynaecol-
ogist.  

Case report 
The following case report concerns a 34 

year old woman, who had an uncomplicated 
pregnancy at the age of 24. She is an active 
smoker, but denies smoking while pregnant, 
denies use of oral contraceptives and reports 
normal blood pressure. Family history is un-
remarkable. At the age of 34 she became 
pregnant for the second time. The pregnancy 
had a normal course until the beginning of 
the 9 lunar month when she suffered a res-
piratory infection. About a week later she 
sought medical attention at a local outpatient 
clinic due to pain in her chest and back that 
had lasted for about 40 minutes. 

Physical examination at presentation 
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revealed RR 110/75 mmHg, rhythmic heart 
rate of 74 bpm, normal heart sounds, normal 
vesicular breathing and no sighs of periph-
eral edema. At the attempt to do an electro-
cardiography (ECG) the patient suffered a 
generalized seizure, lost consciousness and 
spontaneous breathing and eventually went 
into ventricular fibrillation. She was suc-
cessfully reanimated after cardiopulmonary 
resuscitation, including 3x360 J defibrila-
tions, and was transported to the Department 
of Anestesiology and Intensive Care at the 
University Hospital “St. George” in Plovdiv. 
Upon admission the patient was hemody-
namically unstable with RR 90/50 mmHg on 
dopamine infusion and sinus tachycardia of 
160 bpm. She suffered several episodes of 
sustained ventricular tachycardias, idioven-
tricular rhythm and ventricular fibrillation. 
X-ray showed high-grade pulmonary edema. 
(Fig. 1) 

Laboratory tests demonstrated the critical 
state of the patient at the emergency room: 
Hgb – 114 g/l, WBC – 47.6, hematocrit – 
0.33, LDH – 970 U/L, ALAT – 186 U/L, 
ASAT – 158 U/L, CK-MB – 172, Tn I – 
25.46 ng/l, Potassium – 6.7 mmol/L, Magne-
sium – 0.28 mmol/L, Calcium – 1.92 
mmol/L, Urine – protein 3 (+). 

She was consulted with a cardiologist and 
echocardiography was performed, which 
was within normal limits: Left atrium – 32 
mm, Asceding aorta – 33 mm, Right ventric-
ular diameter – 27 mm; Septum and poste-
rior wall – 9 mm; Telediastolic diameter 
(TDD) – 40 mm, Тelesystolic diameter 
(TSD) – 25 mm, LVEF (Teicholz) – 66%; 
anterior mitral leaflet prolapse with mitral 
regurgitation 0+. No pericardial effusion. 
Systolic pressure of artery pulmonalis – nor-
mal. (Fig. 2) 

Simultaneously, she was consulted with 
an obstetrics-gynaecology specialist and the 
exam showed intrauterine death of the fetus, 

which necessitated emergency Caesarean 
section, with the removal of a 2900 g fetus. 
The intrauterine death was attributed to the 
hemodynamic instability of the mother. 
Hence the official diagnosis was Eclampsia 
complicated with pulmonary edema. Despite 
that underlying electrolyte disorder – hyper-
kaliemia or hypomagnesemia – could not be 
ruled out as a cause for the seizure and the 
rhythm disturbances. 

The ECG of the patient recorded during 
her stay at the Intensive Care Unit was ab-
normal with left posterior fascicular block 
and pathological R-wave progression in the 
precordial leads. The latter was associated 
with a pseudoinfarction image due to the di-
lated left ventricle in PCMP.  

 

 
Fig. 1. Chest X-ray showing pulmonary edema 

 
Fig. 2. Echocardiography at the emergency 
room – normal LVEF (66%) 
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Three days later the patient reported 
dyspnea and fatigue at minimal physical ef-
forts, accompanied by back pain. This time 
echocardiography showed reduced LVEF – 
38% (Simpson method), global hypokinesis 
and elevated pulmonary pressure. A slight 
dilation of the left chambers, compared to the 
previous findings was noted: TDD – 5,48 cm, 
TSD 4,03 cm; ТDV – 108 ml; ТSV – 66 ml. 
This data was deemed consistent with 
PCMP. Immediate treatment with Torase-
mide 5 mg, Carvedilol 2х3,125 mg and 
Ramipril 2,5 mg was started. LVEF im-
proved to 44 % in one week time and the pa-
tient was discharged.  

A month later another onset of symptoms 
occured and this time echocardiography was 
positive for the appearance of segment wall 
motion abnormalities – a hypo-dyskinetic 
zone in the latero-apical segments. Since 
segment abnormalities are not a typical find-
ing in PCMP (15) and because the initial 
presentation included precordial and back 
pain (3) coronary angiography was recom-
mended and performed 1 month after the in-
itial event. It showed normal coronary anat-
omy which was in line with the hypothesis 
for PCMP. 

One year later cardiac magnetic reso-
nance imaging (MRI) was performed due to 
the patient’s wish for another pregnacy. It 
confirmed the left chamber dilation (EDV 
180 ml, ESV 89 ml) and borderline LVEF 
but revealed subendocardial and transmural 
late gadolinium enhancement in the hypo-

akinetic apical zone, consistent with postis-
chemic fibrosis with non-vital myocardium 
in the region of left anterior descending ar-
tery. (Fig. 3) This would typically indicate 
an old myocardial infarction in this region 
and since the event had a strong time rela-
tionship with the pregnancy, the diagnosis 
was changed to PAMI. This confirmed the 
need of low-dose aspirin for secondary pre-
vention, which the patient was already taking.  

The patient was advised against any fur-
ther pregnancies as both PCMP and PAMI 
have a risk of recurrences. (18, 19) Despite 
that the patient became pregnant again at the 
age of 37. She was followed-up by a differ-
ent cardiologist at that time. She had no signs 
or symptoms of heart failure. No changes 
were noticed on her regular echocardiog-
raphy exams. 24-Holter ECGs revealed 
monomorphic ventricular ectopy. Treatment 
included magnesium sulfate and an alterna-
tion of aspirin and low-molecular heparin. 
Delivery was uncomplicated. After the birth, 
the patient presented at our clinic with high-
grade ventricular ectopy. The therapy with 
bisoprolol 5 mg, ramipril 2,5 mg which was 
discontinued before the pregnancy, was re-
newed. BNP test was done and was within 
normal range – 84 pg/ml, which corre-
sponded with the lack of signs or symptoms 
of heart failure. The echocardiography 
showed LVEF (Simpson method) of 41%. 
Average global longitudinal strain (GLS) 
was – 10%, showing zones of dyskinesia in 
the apical regions. (Fig. 4)  

 
Fig. 3. Cardiac MRI showing subendocardial and transmural late gadolinium enhancement 
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Fig. 4. GLS after birth (-10%) 

Discussion 
PCMP is generally considered a diagno-

sis of exclusion, i.e. all other reasons that 
could lead to a similar phenotype of cardiac 
dysfunction, including PAMI, must be ruled 
out beforehand. (2) Our patient had some of 
the typical risk factors for PCMP – age, 
abortion, infection, multiparity, and there-
fore this seemed the case initially (1). Resid-
ual segment pathology however is not de-
scribed in literature as a typical conse-
quence. (15) Similarly, pain which was the 
initial presentation and also reoccurred in the 
active phase of the disease, does not seem to 
be a common symptom of PCMP. The com-
plications that the patient suffered – signifi-
cant reduction of LVEF, malignant ventricu-
lar arrhythmias, and ECG changes after the 
event cannot with certainty be considered 
pathognomonic for either of the two pathol-
ogies (7, 15). We suggest that the cause for 
the accident has been coronary thrombosis 
possibly not discovered due to the fact that 
the angiography was performed a month 
later (6). In this particular case our convic-
tion that this is the more rare pathology – 
PAMI, initially imitating PCMP, is rein-
forced by the findings of the cardiac MRI, 
which has the typical appearance of a trans-
mural myocardial infarction with ischemia 
present subendocardially. We believe that 

the underlying mechanism for PAMI in our 
patient has been coronary thrombosis fol-
lowed by spontaneous fibrinolysis. (7, 9) 

PAMI is a primary contributor to mater-
nal cardiovascular morbidity and mortal-
ity (2, 8). A history of previous acute myo-
cardial infarction is not a formal contraindi-
cation for pregnancy (3, 5). According to lit-
erature the decision of a new pregnancy 
should be an individual one. (5, 11) In the 
current case the decision of undergoing a 
new pregnancy was made by the patient 
without the consent of the monitoring cardi-
ologist. Main reasons were that the infarc-
tion area occupied the apex partakes the 
most in the ejection volume of the heart, the 
high risk of recurrence and the high grade 
ventricular extrasystolies, not easily re-
strained with treatment. Despite the rela-
tively favorable outcome so far, we are still 
concerned about the long term effect on the 
patient’s left ventricular function and risk of 
sudden cardiac death due to the significant 
arrhythmic burden. (12, 13) 

Conclusion 
This case belongs to the gray zone of 

pregnancy-associated cardiac complications 
and illustrates the crucial need to use multi-
modalities imaging for a better assessment 
of the heart structure and function. 
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Aortopulmonary Window. Eisenmenger Syndrome – 
Case Report 
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Aortopulmonary window is a rare congenital heart defect (less than 0,5% of the congenital heart diseases) 
characterized by a communication between the ascending aorta and the pulmonary artery. The pathophys-
iologic substrate of this condition is a left-to-right shunting lesion so patients may present with respiratory 
symptoms due to the extent pulmonary overcirculation. We present a case of a 9-year-old child with 2 year 
history of exertion, fatigue and lip cyanosis after weight gain. Cardiology consultation – no abnormal echo-
cardiographic findings. Worsening of the symptoms was present for the past two months – the child began 
to speak louder than usual, to turn up the volume while watching TV so he can hear better, to sleep with 
his mouth open. Consultation with an ENT doctor – diagnosis: adenoid hypertrophy. After antibiotic treat-
ment failure the child was refеrred for a surgery. The reason for the referral to the Clinic of Pediatrics “St. 
George”, Plovdiv is the significant hyposaturation non-respondent to oxygen therapy during the preopera-
tive anaesthesia evaluation. The child presents in poor health condition – cyanotic, oxygen saturation 85–
89%. The performed laboratory and diagnostic procedures as computer tomography and echocardiography 
suggest pulmonary hypertension as a result of subclinical aortopulmonary communication, Eisenmenger 
syndrome. The child was referred for cardiac catheterization in the National Cardiology Hospital, Sofia. 
Although aortopulmonary window and Eisenmenger syndrome are very rare conditions they have to be 
taken into consideration in every child with persistent cyanosis and hyposaturation. 

Introduction  
Aortopulmonary fenestration is a rare 

congenital heart defect wheres there is an ab-
normal connection between the intrapericar-
dial components of the aorta and the pulmo-
nary artery. The aortopulmonary window 
(APW) can range from small to a total ab-
sense of a septum between the two vessels. 
The course of the disease depends on the 
systemic vascular resistance, the pulmonary 
vascular resistance and the size of the com-
munication. [1, 6, 7] 

The patophysiologic substrate of this con-
dition is a left-to-right shunting leading to 
pulmonary hypertension. When the extent 
pulmonary overcirculation is persistent it re-
sults in endothelial dysfunction and vascular 
remodeling, leading to the Eisenmenger syn-
drome – the ultimate reversal of a left-to-right 
into a right-to-left shunt. Usually the patients 
present with respiratory symptoms – cyano-
sis, dyspnea, exertion fatigue so it can be a 
long way of reaching the diagnosis. [1, 7] 

Patient 
A 9-year-old child with 2-year history of 

exertion fatigue and lip cyanosis after weight 
gain is admitted to the Clinic of pediatrics “St. 
George”. In 2017 the child was consulted 
with a pediatric cardiologist, an echocardiog-
raphy was performed and no abnormal find-
ings were established. In the last few months, 
the episodes of fatigue and cyanosis are more 
frequent, and the child needs to take breaks 
while performing physical activities. 

Worsening of the symptoms was present 
for the past two month – the child began to 
speak louder than usual, to turn up the vol-
ume while watching TV so he can hear bet-
ter, to sleep with his mouth open and to 
snore. This was the reason to consult an ENT 
specialist and the child was diagnosed with 
adenoid hypertrophy. Antibiotic therapy was 
given for 20 days with no result, so the child 
was referred for an adenoidectomy.  

The significant hyposaturation non-re-
spondent to oxygen therapy during the 



 

183 

preoperative anaesthesia evaluation is the 
reason for cancelling the procedure and for 
the referral of the child to the Clinic of pae-
diatrics “St. George”, Plovdiv.  

Physical status – the child presents in 
poor health condition – cyanotic. Respira-
tory system – emphysematous chest; slightly 
prolonged expiration, no wheezing; respira-
tory rate: 30 – 32/min. Cardiovascular sys-
tem – normal sinus rhythm, accentuated sec-
ond tone, no murmurs, heart rate – 80–
85/min, BP – 90/60 mmHg, Sat. – 85–89%. 
Anthropometric measurements: Height – 
140 cm (86th percentile); weight – 47 kg 
(97th percentile), so the child can be classi-
fied as overweight. From the physical exam-
ination otherwise nothing else is remarkable. 
From the examination and the laboratory 
findings what makes impression is the poly-
cythemia (RBCs: 6,0 x 10^12/L; HCT: 52%) 
and the high haemoglobin (Hgb: 177 g/L). 
The Arterial blood gas shows severe hypox-
emia with hyposaturation, partially compen-
sated respiratory alkalosis. The diffusion ca-
pacity test is above the reference limit, 
where the most probable cause is the polycy-
themia. The X-ray reveals cardiomegaly 
(Fig. 1) and the echocardiography shows a 
borderline enlarged right ventricle and signs 
of secondary pulmonary hypertension. 

The ECG interpretation shows a patho-
logical right axis deviation and significant 

systolic right ventricular overload. Chest 
computed tomography reveals normally aer-
ated lungs, both applied to the chest wall on 
all sides; no lesions or infiltrates are visible; 
no sign of fluid collection; no intrapulmo-
nary nodules; the hilar region on each side is 
unremarkable and the main bronchi appear 
normal. 

 
Fig. 1. 

Though, regarding the heart, there is evi-
dence of communication between the pul-
monary trunk and the ascending aorta at the 
level of the separation of the right pulmonary 
artery with an orifice of approximately 25 
mm. Right pulmonary artery (at the level of 
the bifurcation of the pulmonary trunk) – 15 
mm, left pulmonary artery – 15 mm, pulmo-
nary trunk at its base 24 mm. Ascending 
aorta at its base 25 mm, aortic arch 16 mm. 
Left common carotid artery arises from the 
brachiocephalic trunk. (Fig. 2)  

 
Fig. 2. 
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A Colour Doppler is also performed 
where the shunt is seen but it is unclear if it 
is left-to-right or right-to-left. 

Because of suspected underlying lung 
disease, the child was initially hospitalized 
in Pediatric Pulmonology Clinic but based 
on the performed paraclinical, imaging 
(chest X-ray and CT) and functional tests, 
the theory for an interstitial lung disease or 
alveolar – capillary membrane dysfunction 
(preserved, even above the normal limits dif-
fusion capacity) was rejected.  

Because of nasal breathing difficulties 
and ENT consultation, we considered also 
Pharyngeal airflow obstruction, which can 
lead to secondary pulmonary hypertension. 
A neck and chest CT were performed – no 
abnormal findings. 

During the hospital stay, the child re-
mains in poor condition, the hypoxia and hy-
posaturation persist with significant desatu-
ration up to 58% on exertion fatigue and a 
syncopal episode. 

Discussion  
Aortopulmonary window is a rare con-

genital heart defect (less than 0,5% of the 
congenital heart diseases) characterized by a 
communication between the ascending aorta 
and the pulmonary artery. It may occur as an 
isolated lesion (as it is in our case) or with 
additional cardiac defects, also it can be a 
part of complex cardiovascular lesions. [1, 6] 

The pathophysiologic substrate of the 
aortopulmonary window is a left-to-right 
shunting lesion which leads to increased 
pressure and blood volume in the pulmonary 
circulation, remodeling of vessels and as a 
result the patients develop pulmonary hyper-
tension. [1] Diagnostic method is the echo-
cardiography and a surgical treatment should 
be done as soon as possible. [4, 5] 

If left untreated, with the progression of 
the condition the shunt may reverse to right-

to-left or so called Eisenmenger syndrome 
where the oxygen-rich and oxygen-poor 
blood mix. This lowers the oxygen level in 
the systemic circulation and causes cyanosis 
which is one of the main symptoms. Other 
symptoms can be: dyspnoea, syncope, right-
sided heart failure, haemoptysis, etc. [3] Car-
diac catheterization is the gold standard for 
the diagnosis to be made. 

Currently, patients with the syndrome can 
be treated with drugs aimed at correction of 
pathological changes in endothelial function 
and also antiplatelet drugs for prevention of 
thrombosis because of the polycythemia. 
Medications that are avoided are calcium 
channel blockers and beta blockers because 
of their negative effect on the right ventricle. 
[3] Bacterial infections of the heart occur 
more often in these patients and so the right 
antibiotic treatment is very important to be 
done in time. [2, 3] Unfortunately, the Eisen-
menger syndrome is an absolute contraindi-
cation for a surgical management of the aor-
topulmonary window. [4, 5]  

Conclusion 
With this case we wanted to illustrate the 

long way of reaching the diagnosis because 
although aortopulmonary window and Ei-
senmenger syndrome are very rare condi-
tions, they have to be taken into considera-
tion in every child with persistent cyanosis 
and hyposaturation.  
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Lung cancer is the leading cause of cancer-related deaths worldwide with a 5-year survival rate of 56% for 
cases detected when the disease is still localised and only 5% for distant tumors, indicating that early de-
tection is crucial. Otalgia can, on rare occasions, be the first manifestation of lung cancer. This report de-
scribes a clinical case of a 72-year-old woman, presenting with right-sided itchy ear syndrome and contin-
uous otalgia. Symptoms progressed into attacks of debilitating nausea and vomiting only in the morning 
hours, that tended to start at the same time – immediately after awakening, last the same length of time and 
happen with the same symptoms and intensity as previous episodes. On otorhinolaryngological examina-
tion, any pathological finding was not encountered. Three months after the initial examination, the patient 
presented with ipsilateral neck mass, suspected to be lymphadenopathy. Bronchoscopy and CT scan iden-
tified right lung cancer, histologically specified as poorly differentiated adenocarcinoma. Referred ear pain 
and nausea, due to compression or invasion of the vagus nerve, as well as paraneoplastic syndrome second-
ary to the production of circulating humoral factors or cytokines by the tumor cells or by the immune re-
sponse against the tumor, is implicated in the pathophysiology of these atypical symptoms associated with 
lung cancer. Therefore, lung cancer should be considered in the differential diagnosis of otalgia and cyclic 
vomiting syndrome.  

Introduction 
Otalgia seen after pathologies affecting 

the ear is referred to as primary otalgia. 
When the pain etiology cannot be localised 
to the affected ear on physical examination 
and otoscopy, it is referred to as secondary 
or referred otalgia. (1) Sensory innervation 
of the ear originates from the V, VII, IX, and 
X cranial nerves and C2-C3 spinal nerves. 
Any abnormality which might occur in this 
neural net can lead to referred otalgia. (2) 
Most secondary otalgia is caused by biome-
chanical issues of the neck, temporomandib-
ular joints, cervical spine, pharyngotonsilli-
tis and dental diseases. (3)  

Cyclic vomiting syndrome is a well-doc-
umented cause of chronic nausea and vomit-
ing in children. However, it also occurs in 
adults. It is characterised by recurrent peri-
ods of intense nausea and vomiting lasting 
hours to days, with symptom-free periods 
between episodes. (4)  

Otalgia and cyclic vomiting syndrome 
secondary to lung adenocarcinoma which we 
observed in our case have been very rarely 
reported in the literature. However this im-
portant life-threatening etiological factor 
should be always considered.  

Lung cancer is the leading cause of can-
cer-related deaths worldwide with an overall 
5-year survival rate of 18% after diagnosis. 
Indeed many patients tend to have a very 
poor prognosis, due to being diagnosed at an 
advanced stage. Conversely, patients who 
are diagnosed at an early stage have a 5-year 
survival > 50%, indicating that early detec-
tion of lung cancer is crucial to improve sur-
vival. (5) Lung cancer frequently presents 
with cough, dyspnea with decreased breath 
sounds, hemoptysis or unintentional weight 
loss. Though it very rarely presents with 
otalgia or cyclic vomiting, it is still seldom 
seen with only these symptoms without ac-
companying classical ones. (6)  

Case report 
A 72-year-old woman, burdened with di-

abetes mellitus, diabetic polyneuropathy, 
glaucoma, hypertonic heart and cerebrovas-
cular disease, presented with complaints of 
right-sided itchy ear syndrome which pro-
gressed into continuous otalgia and pain un-
der the ear lobule. On otorhinolaryngologi-
cal examination, any pathological finding 
was not encountered. A month later attacks 
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of debilitating nausea and vomiting started 
occurring always at the same time of the 
day – immediately after awakening in the 
morning. They lasted the same length of 
time and happened with the same symptoms 
and intensity as previous episodes. Three 
months after the initial examination the pa-
tient presented with ipsilateral neck mass, 
clinically suspected to be lymphadenopathy 
in the internal upper and mid-jugular chain 
area. CBC, BMP, CMP and CRP test didn’t 
show any pathological alteration. Pulmonary 
function tests, CT scan and bronchoscopy 
were performed. The results showed right 
peribronchial upper lobe lung cancer with 
ipsilateral lymphangitis, lymphadenopathy, 

massive right pleural effusion and solitary 
lytic bone metastases in Th1, Th2. The his-
tology identified poorly differentiated lung 
adenocarcinoma.  

Discussion  
Secondary otalgia is sensed by the ear but 

originates from a nonotologic source. A neg-
ative otologic exam and persistent otalgia 
should suggest the possibility of referred 
otalgia. The neuroanatomic basis of referred 
otalgia rests within one of five general neural 
path ways – V, VII, IX, and X cranial nerve 
and C2-C3 spinal nerves. One of these gen-
eral pathways is via the vagus nerve (cranial 
nerve X). (7) 

 
Figure 1. Schematic representation of referred otalgia from ipsilateral lung cancer:  
TS = tractus solitarius; NA = nucleus ambiguus; DM = dorsal motor nucleus of vagus; V.T/N = trigem-
inal tract and nucleus; O = olivary nucleus; GVA = general visceral afferents; IG = inferior ganglion; 
SG = superior ganglion.  
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The vagus nerve is a mixed nerve, trans-
mitting motor, general sensory, special sen-
sory (taste), viscerosensory and parasympa-
thetic nerve connections to geographically 
diverse regions of the body, spanning the 
brain stem, head and neck, chest, and abdo-
men to the level of the colon. The bronchial 
tree and lung refer pain along the bronchial 
branch of the vagus. (8) Pain from structures 
innervated by the vagus is referred to the ear 
along the auricular branch of the vagus (Ar-
nold’s nerve). (9) The differential diagnosis 
is with glossopharyngeal neuralgia, nervus 
intermedius neuralgia, and a condition 
known as superior laryngeal neuralgia, but 
otalgia referred from lung cancer does not 
have the brief, episodic, sharp element ex-
pected of a neuralgia. (10)  

As for the other atypical symptom, a var-
iant of cyclic vomiting syndrome presents 
with recurrent morning nausea with limited 
vomiting which resolve later in the day, per-
mitting normal functioning and food in-
take. (11) Cyclic vomiting syndrome may 
involve dysregulation of neuro-endocrine 
pathways responsible for control of nausea 
and vomiting. Although the pathogenesis re-
mains unknown, one model suggests that 
triggers, such as psychological, infectious 
stress, production of circulating humoral 
factors or cytokines by the tumor cells or im-
mune response against the tumor up-regulate 
vomiting response in genetically inclined pa-
tients. (12)  

Conclusion 
Otalgia is a common symptom and when 

the pain is atypical and its etiology cannot be 
localised to the affected ear on physical ex-
amination, the possibility of underlying lung 

cancer should be considered. Cyclic vomit-
ing syndrome occurring with no apparent 
trigger in adults can also direct us to this di-
agnosis. Early detection of lung cancer is 
crucial for avoiding the multi-step progres-
sion to invasive cancer.  
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Composite hemangioendothelioma is a rare neoplastic disorder of vascular origin which consists of a mix-
ture of benign, intermediate and malignant vascular histological components. It was first described in 2000 
by Nayler et al. and since then various case reports with different soft tissue locations have been described. 
Nevertheless, it remains rare with less than 100 cases in the scientific literature. We present a clinical case 
of a 23-year-old male patient with composite hemangioendothelioma originating from the blood vessels of 
the left quadratus lumborum muscle in the posterior abdominal wall. The disorder presented with a painless 
protuberance in the left lumbar region. Upon CT examination a large tumor mass 46/59 mm was confirmed 
and surgical approach with excision was undertaken. The postoperative CT showed no residual tumor mass 
and the definitive histology was present. The pathologists confirmed upon several revisions that it was a 
case of composite hemangioendothelioma with three components – spindle-cell intramuscular hemangioma 
with bening character, retiform hemangioma with intermediate malignant potential and low-grade angio-
sarcoma with evident malignant potential. The tumor was staged according to TNM 8-th edition as T2 N0 
M0 due to the present size above 5 centimeters in diameter which indicated the benefit of performing post-
operative radiotherapy. The latter was performed to full extent. After this was accomplished the patient is 
routinely monitored at our oncology ward and remains disease free up to present day. 

Hemangioendothelioma is a term used to 
name those borderline vascular neoplasms 
whose clinical behaviors are between the be-
nign hemangiomas and malignant angiosar-
comas. 

Composite hemangioendothelioma is a 
rare neoplastic disorder of vascular origin 
which consists of a mixture of benign, inter-
mediate and malignant vascular histological 
components. It was first described in 2000 
by Nayler et al.[3] and since then various case 
reports with different soft tissue locations 
have been described. Nevertheless, it re-
mains rare with less than 100 cases in the sci-
entific literature. 

Out clinical case entails a 23-year-old 
male patient with no comorbidities and a 
family history of a grandfather with an onco-
logical malignancy /unspecified/ and a 
mother with basocellular carcinoma in the 
region of the face. There are no known risk 
factors present. The condition presented 
with a painless protuberance in his left lum-
bar region /Nov.2020/ at the surgery ward at 

MHAT Park Hospital Plovdiv. After thor-
ough physical examination and blood tests 
showing no specific alterations (except the 
intumescent region itself), a CT was per-
formed /09.Nov.2020./ revealing a tumor 
formation in the left iliocostalis muscle 46 
mm in diameter and 59 mm in length extend-
ing to the iliac crest with a density of 70 HU. 
(Fig. 1 and 2) 

Radical surgery was performed 
/11.Nov.2020./ 

From the surgical report:  
• The tumor formation was reached with 

a left lumbotmy.  
• It presented with a size of 6/4 cm in the 

left iliocostalis and quadratus lumbo-
rum muscles, reaching the left iliac 
crest at the insertion point of the apo-
neurosis of the left latissimus dorsi 
muscle. 

• Radical excision was performed with a 
safe margin of over 2 cm. 

The postoperative CT /Feb.2021/ showed 
no residual tumor mass. (Fig. 3 and 4). 
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Fig. 1 and 2. Preoperative CT 09.Nov.2020. 

 

   
Fig. 3 and 4. Postoperative CT 03.Feb.2021. 

 

The definitive histology was present from 
the pathological report: 

The pathologists confirmed upon several 
revisions that it was a case of composite he-
mangioendothelioma with three compo-
nents: 

• spindle-cell intramuscular hemangi-
oma with benign character; 

• retiform hemangioma with intermedi-
ate malignant potential; 

• low-grade angiosarcoma with evident 
malignant potential. 
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Fig. 5. Composite hemangioendothelioma – het-
erogenous, comprised of three components 

 
Fig. 6. Angiosarcoma-like zone demonstrating 
complex vessel channals 

  
Fig. 7. Vessel channel lined with multilayered 
atypical endothelial cells 

Fig. 8. “Hobnail” signs  

 
Our patient’s tumor was staged according 

to TNM 8-th edition as: Hemangioendothe-
lioma compositas intramuscularis regio 
lumbalis sin. T2 Nx /cN0/ M0 Stage IIIA. 

In concordance with the ESMO Guide-
lines, due to the tumor size being above 
5 centimeters in diameter (T2) the case was 
indicated of having benefit from performing 
postoperative radiotherapy.  

The latter was performed to full extent at 
the Radiology Ward at UMHAT Uni Hospi-
tal /Feb. 2021. – Mar. 2021./ 

The postradiative MRI /Jun. 2021/ shows 
no tumor volume in the patient After this 
was accomplished the patient is routinely 
monitored at our oncology ward at MHAT 
Park Hospital Plovdiv and remains disease 
free up to present day. The following CTs 
/Oct. 2021/ and /Jan. 2022/ show no signs of 
recurrence or systemic spread of the disease; 
only postradiative fibrous alterations are pre-
sent. The patient is advised to do regular 
sports training exercises to balance the mus-
cle mass and strength symmetrically. Follow 
up continues up to date. 
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Figure 9. ESMO Guidelines: Management of localised, clinically resectable STS. aRT can be omitted 
in selected cases; optional: isolated limb perfusion in highly selected cases. bRT can be omitted in se-
lected deep cases and added in selected superficial cases; to be administered preoperatively if problem-
atic postoperatively. cExtremity and superficial trunk, G3, deep, > 5 cm. ChT, chemotherapy; MDT, 
multidisciplinary team; R0, no tumour at the margin; R1, microscopic tumour at the margin; RT, radio-
therapy; STS, soft tissue sarcoma. 

 

References 
1. Requena L, Kutzner H. Hemangioendothelioma. 
Semin Diagn Pathol 2013;30:29–44. 
2. Nayler SJ, Rubin BP, Calonje E, Chan JK, 
Fletcher CD. Composite hemangioendothelioma: a 
complex, low-grade vascular lesion mimicking angi-
osarcoma. Am J Surg Pathol  
3. Wei wei Li, MDa, Pan Liang, PhDa, Hui ping 
Zhao, MDa, Yan xing Zhang, BDb, Yi yang Liu, 
MDa, Jian bo Gao, PhDa. Composite hemangioendo-
thelioma of the spleen with multiple metastases - CT 
findings and review of the literature 

4. Sevki GOK1, Mehmet Zafer BERKMAN2, Eyup 
BAYKARA3. Composite Hemangioendothelioma 
Settled in the Paraspinal Region: A Rare Case Report 
5. Susie Chin1, Jiyoon Kim1, Min Jung Jung1, Min 
Ju Kim1, Ahrim Moon1, Hee Kyung Kim1, Young 
Hwan Kim2, Eun Suk Koh1. Intramuscular compo-
site hemangioendothelioma: case report of an unusual 
tumor in an unusual location 
6. Hariharasudan Mani, Andrew Bellizzi, Benjamin 
Miller, Mohammed Milhem, Varun Monga. A rare 
case series of composite hemangioendothelioma pre-
senting as bone tumors 

 
 

  



 

193 

VI. Social Medicine and Public Health 
Session 

COVID-19 Vaccines Attitudes among English-speaking 
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Medical students are among the frontline healthcare workers who are very likely to be exposed to COVID-
19 patients. A high level of acceptance of vaccination is needed for them to protect their health and the 
health of patients from this disease. The aim of the present study was to assess vaccine hesitancy and ac-
ceptance of English-speaking medical students to COVID-19 vaccines. A structured anonymous question-
naire study created by the Google Forms platform was conducted among English-speaking students study-
ing in Bulgarian medical universities in the period September-December 2021. The questionnaire consisted 
of fours panels – Information about the participant, general attitudes toward vaccines, attitudes towards 
COVID-19 vaccines, and personal experience with COVID-19 and it was sent by email to the students 
Overall 411 students from 3 medical universities (MU-Plovdiv – 83.7%, MU-Pleven – 9.5% and MU-
Sofia – 6.8%) took part in the study with a median age of 22 years (20; 24 y.o). Most respondents (89.8%) 
have been vaccinated against COVID-19 and 25.8% respectively against seasonal influenza in the previous 
season. The majority of students (93.9%) completely agree with the claim that vaccines are important for 
the prevention of infectious diseases. 81% of students agree that vaccines against COVID-19 should be 
mandatory for healthcare personnel and the main concern regarding the COVID-19 vaccines was about 
possible side effects (46.7%). The main source of information (91%) that students rely on is official sources 
(WHO, CDC) and teachers from the university (67.9%). The results from the present study highlight the 
high confidence and positive attitudes of the English-speaking medical students toward the COVID-19 
vaccines. The present positive attitude can influence their behavior as future parents and medical profes-
sionals, and, in the long term, could help shape a different perspective on vaccination in society. 
Keywords: COVID-19, attitudes, hesitancy, medical students 

Introduction 
The current coronavirus disease 2019 

(COVID-19) pandemic can be described as 
“a once-in-a-century pandemic,” with unpar-
alleled health, social, and economic implica-
tions [1]. Although the rapidly developed 
COVID-19 vaccines brought enthusiasm 
and hope to the population, a growing num-
ber of unauthorized sources which dissemi-
nate incorrect and misleading information, 
have influenced the general population’s 
perception, leading to the refusal or post-
ponement of vaccination. Vaccine hesitancy 

is increasingly recognized as a serious public 
health threat that requires thorough investi-
gation among various population groups to 
fully understand its drivers as well as its 
prevalence [2, 3]. As trustworthy healthcare 
providers, medical students' attitudes, 
knowledge, and willingness to receive the 
COVID-19 vaccine may greatly affect the 
present and future vaccine acceptance rates 
of the population. 

The aim of the present study was to assess 
vaccine hesitancy and acceptance of Eng-
lish-speaking students, studying medical 
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specialties in Bulgaria towards COVID-19 
vaccines. 

Materials and methods 
A structured anonymous questionnaire 

study was conducted among English-speak-
ing students studying in Bulgarian medical 
universities in the period September – De-
cember 2021. An online questionnaire cre-
ated through the platform Google Forms was 
sent to the students by email. The question-
naire consisted of fours panels: information 
about the participant, general attitudes to-
ward vaccines, attitudes towards COVID-19 
vaccines, and personal experience with 
COVID-19.  

Standard descriptive statistics was used to 
summarize demographic characteristics. A 
two-sided p-value of <0.05 was considered 
statistically significant. Statistical analyses 
were performed using SPSS Statistics v.26 
software (IBM Corp., Chicago, IL, USA).  

Results 
Overall, 411 students from 3 medical uni-

versities took part in the study (Table 1). 
The majority of the respondents – 83.7% 
were from the Medical University of Plov-
div. The median age of the students who 
took part in the study was 22 years (20; 24 
y.o). There was almost even distribution 
among the respondents regarding the gender 
with 55% females. 

Vaccination status (Table 2) 
When asked whether they have been vac-

cinated with the mandatory vaccines in their 
country 82.5 % of the students gave a positive 
response. Most respondents (93.4%) have 
been vaccinated against COVID-19, predom-
inantly with the Pfizer-Biontech vaccine 
(65.2%). The relative share of students plan-
ning to be immunized with the seasonal influ-
enza vaccine in the upcoming autumn-winter 
season is 40.6% and is higher than those im-
munized this season 25.8% (p < 0.001). 

 

Table 1. Demographic characteristics of the respondents (n = 411) 

Variable n (%) 
Median age 22 years (20 y.o; 24 y.o) 
Gender 
Female 

  
227 (55.2) 

Which university do you study at? 
Medical university Plovdiv 
Medical university Sofia 
Medical university Pleven 

  
344 (83.7) 
28 (6.8) 
39 (9.5) 

What year of study you are at? 
1st year 
2nd year 
3rd year 
4th year 
5th year 
6th year 

  
94 (22.9) 
81 (19.7) 
39 (9.5) 
68 (16.5) 
55 (13.4) 
74 (18.0) 

What is the discipline you are studying? 
Medicine 
Dental medicine 
Pharmacy 

  
326 (79.3) 
71 (17.3) 
14 (3.4) 
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Table 2. Vaccination status of the respondents 

Variable n (%) 
I have been vaccinated with the mandatory vaccines from the immunization 
calendar of my country. 
Yes 
No 
I don’t know 

 
 

339 (82.5) 
29 (7.1) 

43 (10.5) 
Have you been vaccinated against COVID-19? 
Yes 
I have started a two-dose regimen 
No 

 
369 (89.8) 
13 (3.2) 
29 (7.0) 

If you have been vaccinated which vaccine, have you received? 
Pfizer-Biontech 
Moderna 
Astra-Zeneca 
Janssen 

 
249 (65.2) 
24 (6.3) 

91 (23.8) 
18 (4.7) 

Have you been vaccinated against influenza in the previous season? 
Yes 
No 

 
106 (25.8) 
305 (74.2) 

I plan to receive the influenza vaccine in the next season. 
Yes 
No 

 
167 (40.6) 
244 (59.4) 

 
General attitudes to vaccines (Figure 1) 
Most of the respondents strongly agree 

with the claim that vaccines are important 
for them as a future healthcare 

professionalist (81%) and the claim that they 
have the responsibility to be aware of the 
types of vaccines and recommendations for 
their use (80.8%).  

 

Figure 1. General attitudes of the respondents towards vaccines. 

People get more vaccines
than needed

Vaccines are important to
me as a future healthcare
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to be aware of types of

vaccines and their
recommendations
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Attitudes towards COVID-19 vaccines  
81 % of the respondents think that the 

vaccines should be mandatory for the 
healthcare personnel as frontline workers 
who are more likely to be exposed to the vi-
rus (Figure 2). A very small share of the stu-
dents tend to believe to conspiracy theories 
about COVID-19 vaccines such as that they 
were too quickly introduced to the market 
and that they are part of a plan to reduce the 
human population (Figure 2). Most of the 
respondents claim that they feel well in-
formed to decide whether to get the vaccine 
against COVID-19. The main source of in-
formation (91%) that students state that they 

rely on are official sources (WHO, CDC) 
and teachers from the university (67.9%). 
The main reasons for the hesitation of the 
students towards the COVID-19 vaccines 
were concerns regarding the adverse events 
following immunization (46.2%) and vac-
cine effectiveness (41.4%). 

Personal experience with COVID-19 
In our study, 26.5% of the respondents 

state that they have been infected with 
COVID-19, and 50.6% have had cases of 
COVID-19 in their family. Moreover more 
than half of all participants (51.3%) personally 
know someone who has died of COVID-19. 

 

 

Figure 2. Attitudes of the respondents towards COVID-19 vaccines 
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Discussion 
University students constitute a presuma-

bly knowledgeable and aware group of soci-
ety, with a more open attitude. Hence, stu-
dents could have a leading role in public ser-
vice. During the current COVID-19 era, this 
role is recommended particularly for univer-
sity students in medical universities, through 
the promotion of clear scientific-based help-
ful messages (e.g., the role of vaccination as 
a cornerstone in public health) [4, 5]. In ad-
dition, previous evidence showed that uni-
versity students can comprise a core group 
that would be helpful in addressing vaccine 
hesitancy by promoting a positive attitude 
towards vaccination [6]. 

Experience of prior vaccination has been 
found to have a role in increasing the ac-
ceptance of the COVID-19 vaccine [7]. The 
respondents in our study have been vac-
cinated with the mandatory vaccines 
(82.5%) and an even higher share of them 
have received the COVID-19 vaccine. One-
quarter of the students have been vaccinated 
against influenza in the previous season 
which differs significantly from the levels of 
vaccination (up to 10%) of the Bulgarian 
population with this vaccine. A similar study 
regarding the knowledge, attitudes, and 
practices towards the influenza vaccine 
among the adult population in Plovdiv, Bul-
garia has found 11% vaccine uptake [8]. An 
even higher share of the English-speaking 
students in medical universities – 40.6% 
plan to receive the flu vaccine in the next 
season which shows a positive attitude to-
wards this vaccine. 

As a positive result, we can acknowledge 
the fact that a very small share of the stu-
dents tend to believe in conspiracy theories 
about COVID-19 vaccines such as that they 
were too quickly introduced to the market 
and that they are part of a plan to reduce the 
human population which serves as an 

indicator that the students base their opinion 
towards vaccines on evidence-based medi-
cine and not on rumors spread on social me-
dia. 

Personal negative experience with 
COVID-19 might serve as a driver to stimu-
late people to receive the vaccine. The re-
sults from our study regarding the personal 
experience with COVID-19 contribute to 
this statement as more than half of the re-
spondents (51.3%) personally know some-
one who has died of COVID-19.  

The majority of our respondents showed 
an overall positive attitude towards the 
COVID-19 vaccine which corresponds with 
studies from other authors [9]. Concerns re-
garding COVID-19 vaccine adverse events 
as a possible reason for hesitancy have been 
highlighted by most studies concerning uni-
versity students, health care workers, and in 
the general population [10, 11]. This was the 
most stated concern from our participants as 
well.  

Conclusion 
The results from the present study high-

light the high confidence and positive atti-
tudes of the English-speaking students in 
medical universities towards the COVID-19 
vaccines. The present positive attitude can 
influence their behavior as future parents 
and medical professionals, and, in the long 
term, could help shape a different perspec-
tive on vaccination in society. 
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Introduction: Anatomy is the basis from which a clinical diagnosis can be made, thus learning anatomy 
via a hands-on experience has a significant impact on one’s knowledge of the subject. Learning anatomy 
online has been a challenge for many students across the world. The coronavirus pandemic has caused 
several institutions that teach anatomy to impose anti-epidemic measures to stop the spread of COVID-19, 
whilst providing their students a high standard teaching in anatomy. Aim: The aim of the study was to 
evaluate the impact that this change caused to students. Materials and methods: 155 international students 
at Medical University of Plovdiv participated. We used a mobile messaging application, namely, 
“WhatsApp”. The survey was open for 7 days. The question pool included 28 questions, divided into five 
general questions, followed by 23 specific questions, regarding a wide range of issues and opinions per-
taining anatomical education. Results: 42.2% of students felt drained in online learning, 47.3% students 
said traditional methods to learn anatomy had always been an easy way to learn such a difficult subject. 
52.7% adopted the online style of learning. Our results also showed tendency of reduction of the exempted 
students when having online education compared to the in-person one. Conclusion: Beyond this unprece-
dented situation we may begin to observe that a majority of the studies carried out on this matter also agree 
with the fact that “human cadaver laboratory offered a significant advantage” over an online means of 
education. 
Keywords: Anatomy, online lessons, in-person lessons, stress, COVID-19 

Introduction 
SARS-Covid 19 has made a profound im-

pact throughout the world, including Bul-
garia. It has a major impact on every form of 
education especially on subjects that tradi-
tionally require presence in person. The 
Medical University of Plovdiv’s faculty of 
medicine´s anatomy department was ma-
jorly affected by the rapid anti-epidemic 
measures imposed. The response was to cre-
ate a hybrid format of teaching, which en-
tailed rotations between two weeks online 
and two weeks in-person, enabling Bulgar-
ian and international students to continue 
their programs uninterrupted. This format 
enabled the professors responsible for each 
seminar group to teach their students theo-
retical basics for two weeks online, followed 
by hands-on experience with specimens in 
person. Although the university conducted 
several surveys within the framework of reg-
ular quality control, the authors saw the need 

for a broader questionnaire, specifically tar-
geting the new challenges of anatomical ed-
ucation giving a wider conspectus. Medicine 
is a profession which in many areas requires 
hand skills which can be acquired by dissec-
tions performed in the in-person lessons. 

Material and methods 
The survey was distributed among the in-

ternational students of the Medical Univer-
sity of Plovdiv, faculties of medicine and 
dental medicine. Distributed via the use of a 
mobile messaging application, namely, 
“WhatsApp”. The survey was open for 7 
days and a total of 155 responses were re-
ceived. The question pool included 28 ques-
tions, divided into five general questions, 
followed by 23 specific questions, regarding 
a wide range of issues and opinions pertain-
ing anatomical education. 

The format predominantly compares how 
students feel about their personalized 
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feedback from their teachers, how they per-
ceive their learning environment and educa-
tional situation. Their exhaustion and their 
level of motivation were also investigated, as 
well as the preferred format of training, eval-
uation and examination.  

The platform used was “Google Forms” 
due to its simplicity, availability and wide 
range of post survey analytical tools. It is 
furthermore very well compatible with Mi-
crosoft applications.  

Results 
From the survey, it was concluded that 

there was a high proportion of students 
whose motivation had not been affected at 
all due to hybrid lessons, even though ex-
emptions counted towards the final exam. 
The number of students that had felt this way 
was around 39.5% of the students surveyed. 
However, there is still a proportion of stu-
dents who had felt that the hybrid lessons 
had affected their motivation. The percent-
age of students that felt this way was: 18% – 
not motivated; 15% – very motivated; 28% – 
motivated.  

 
Figure 1. 

 
Figure 2. 

 
The survey had also demonstrated that 

majority of the students had preferred having 
anatomy lessons fully in person (47.3%). 
However, the remaining 52.7% of students 
had preferred to have anatomy lessons in a 
different manner.  

The most popular method in this category 
was: lectures published online for self-study, 
which made up 18.7% of the students. 

Personal feedback plays an integral role 
in solidifying the anatomical knowledge of 
students. The results obtained from the per-
sonal feedback from teachers in an online 
format and in person format were vastly con-
trasting. We saw that there was a high pro-
portion (out of 123 students; 19.1% – very 
satisfied; 36.8% – satisfied; 25% – neutral), 
who were satisfied with their teacher’s feed-
back when they were in-person. There was 
an equal split between feedback satisfaction 
online 23,7% and in-person 23,7%). The 
coronavirus pandemic has affected many 
students mentally and emotionally. The sur-
vey conducted had also analyzed the extent 
at which the students felt drained during 
anatomy lessons. 
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Figure 3. 

Overall, the number of students who had 
felt more drained during in person lessons 
was higher, which was 69 students out of the 
149 students who had selected either 
strongly agree or agree, than the proportion 
of students who had felt more drained during 
online lessons, which were 39 students who 

had selected either strongly agree or agree. 
Out of the 148 responses obtained: 31.8% 
had strongly agreed and 41.9% agreed, 
whilst 20.3% – disagreed and 6.1% had 
strongly disagreed. When asked about be-
forehand preparation of anatomy lessons. 

 

 
Figure 4. 

 
Figure 5. 
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The results illustrated that the level of en-
gagement by students during online lessons 
were lower in comparison to the level of en-
gagement by students during in person les-
sons. Out of the 151 responses, 88.1% had 
felt either engaged or very engaged during in 
person lessons, whereas for the online les-
sons, only 43.7% of the 151 students had felt 
either very engaged or engaged. There was a 
large majority, who were engaged during 
their in-person lessons (44.4% – engaged; 
43.7% – very engaged). 

Furthermore, none of the students had felt 
that they were not at all engaged during the 
in-person lessons however with the online 
lessons, 13.2% of students felt that they were 
not engaged at all. Results had also shown 
that students performed better in practical 
examinations as compared to MCQ exami-
nations. 48% out of the 152 students had in-
dicated that they had performed better in 
practical examinations opposed to 34.9% of 

the 152 students who had marked they had 
performed better in MCQ examinations. 

Discussion 
Learning anatomy in person as opposed 

to online has its own particularities. Many 
students as a whole, did prefer the in-person 
method of learning anatomy, however con-
sidering the risk of contracting coronavirus, 
a certain number of students preferred hav-
ing lessons online and found them useful and 
effective. Nonetheless, this could also be due 
to the fact that learning anatomy online saves 
time on the students’ end, e.g. cutting the 
travel time. For in-Person exams, the stu-
dents’ motivations were high as there were 
still chances of obtaining exemptions. Stud-
ying anatomy in the traditional format al-
lows students to see cadavers in person, ex-
amine different regions of the body and ob-
serve clearly the different anatomical land-
marks of the body. 

 
Figure 6. 
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Although students were given online pic-
tures and illustrations of cadavers, the major-
ity of them had preferred having traditional 
anatomy lessons. Students felt a greater need 
to study more for their in-person lessons as 
opposed to their online lessons. This might 
have been due to the fact that they had less 
time in person and studying beforehand will 
allow them to understand the anatomical 
specimens easily. Engagement during online 
lessons perhaps was decreased because stu-
dents may have had less connection to their 
fellow students and teachers and due to in-
creased distraction.  

Nonetheless, the survey included several 
limitations as it was only distributed to the 
international students of the MUP. There 
was no verification needed for the survey, al-
beit it was only distributed in channels dis-
tinct to the target group. The number of re-
sponses obtained does not reflect the total 
number of students learning anatomy at 
MUP, yet the vast majority of responses cor-
responds to years one and two, where anat-
omy is usually taught.  

Conclusion 
To summarize, as anticipated, collec-

tively students had preferred learning anat-
omy in person as opposed to learning anat-
omy online. After the introduction of the hy-
brid format our study found that some stu-
dents found that they would prefer this 
method over fully in-person anatomy. The 
majority of students had felt that it was eas-
ier to engage more and obtain quality per-
sonalized feedback from professors during 
their in-person lessons. The conducted sur-
vey gave a good overview on the subject 
matter among international students in the 
first two preclinical years. 
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