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Hanging is one of the most important cause for 
unnatural deaths commonly encountered in the 
professional life of forensic expert during day to day 
autopsy. Death due to hanging is one of the most 
complex and controversial areas of asphyxial deaths. 
To ascertain cause and manner of death in cases of 
hanging, meticulous examination of ligature mark, 
neck structure findings and other autopsy findings are 
much helpful.1 Also visit to the scene of crime is very 
much helpful to ascertain circumstances and manner 
of hanging. All cases of hanging are considered to be 
suicidal until the contrary is proved.2 Global suicide 
rates have increased 60% in the past 45 years. Its 
incidence is also high in Bangladesh. 

Nowadays Suicide has become a daily occurrence 
event in Bangladesh. About 10,000 persons are dying 
by suicide per year in the country3 [World Health 
Organization 2014; Mashreky et al., 2013; Shahnaz et 
al., 2017; Begum et al., 2017] which was reported by 
WHO. Due to population explosion and increasing 
stress in our daily life, we frequently come across 
cases of suicides. Many people get stressed in this 
hard life. Some get overcome from that and some 
cannot. So they find easy way to come out of it and 
choose the way of suicide. Suicide is a self directed 
having fatal outcome. There are many methods for 
committing suicide like hanging, poisoning, 
self-immolation, fall from height, drowning etc. The 
mode of suicide is hanging in majority of cases. The 
term hanging also applied as method of capital 
punishment adopted by Bangladesh legislature.4

Passion, disappointments, loss of property, misfortune, 
financial losses, poverty, disgust with life, physical 
and mental sufferings, disappointed love, failures in 

many aspects, marital problems, jealous, unbearable 
fear and pain are some of the common known reasons 
for hanging. These will vary widely from country to 
country, between religions and socio-economic 
classless. Marital problems is the leading cause in 
developing countries like Bangladesh.5

Hanging is a form of violent asphyxial death produced 
by suspending the body with a ligature around neck 
and  the constricting force being the weight or part of 
the body weight.6 Anything available  at  hand  may  
used  as ligature. In short, the material can be anything 
handy and available near the place of occurrence as 
the suicide is an impulse mediated act.7 Hanging is 
known as a painless mode of death with a very less 
failure rate. In typical hanging three possible 
mechanisms of death have been proposed by 
compression or closure of the blood vessels of the 
neck; compression of the air passages; and vagal 
inhibition by pressure on the baro receptors in the 
carotid sinus and the carotid body.

The World Health Organization (WHO) estimates 
that of the nearly 900,000 people who die of suicide 
globally every year, According to WHO data, highest 
incidence of hanging was found to be 90.6 % in 
Kuwait (1995–2001) and 83.1% in Lithuania 
(1998–2004) among the total number of suicide 
cases.8,9 According to police statistics, from 2002 to 
2009, 73,389 people committed suicide in 
Bangladesh. Of these 73,389 people, 31,857 people 
hanged themselves and 41,532 swallowed poison to 
commit suicide.10 Population-based surveillance in a 
rural community in southwest Bangladesh revealed 
that suicide is a major cause of mortality, especially in 
young females. Mortality from suicide occurred at a 
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rate of 39.6 per 100,000 populations per year from 
1983-2002.11 Majority of hanging deaths was 
contributed by males. This does not mean that males 
commit suicide more than females. It only signifies 
that, men prefer to commit suicide by hanging than 
women who prefer to commit suicide by other means 
like burning, drowning and poisoning12 but in some 
extent it contradict with some local study.13 High 
incidence of hanging in middle age group and 
minimal incidence in extremes of age was also reported 
by many researchers with varying percentage. The 
age group of 21-40 years is the most active phase in 
life wherein exposure to anxiety, stress, strain and 
various adverse circumstances occur.

Hanging incidence is raising, but developing 
measures to prevent suicide by this method is 
particularly challenging. To overcome this problem, 
prior information and knowledge about suicidal 
behaviour of persons, risk factors associated with it 
and early diagnosis of psychiatric disorders is 
required at familial and societal level. In addition, 
grooming of children at home to build a healthy child 
and make them mentally strong to face the harsh 
realities of life. Investigating agencies, media persons, 
social workers, health personnel, psychiatrists, 
non-governmental organizations (NGOs), political 
leaders, Governments and even the general man 
should play their role in identifying the underlying 
factors in people around the society to prevent the 
precious loss of life from the family as well as society.
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Background: Monitoring of antimicrobial resistance at local level is a very crucial aspect for clinical decision 
making,infection control interventions and antimicrobial-resistance containment strategies in this era of rising 
superbugs. The hospital antibiogram constructed by standardized method is a summary of antimicrobial 
susceptibilities of local bacterial isolates, with periodic review.

Methods: This is a prospective observational study conducted in Microbiology Laboratory of Anwer Khan Modern 
Medical College Hospital (AKMMCH) over a period of three months from January to March 2021. All the samples 
which were received in the microbiology laboratory for aerobic bacterial culture and antibiotic sensitivity testing were 
considered in this study. The bacterial isolates from diagnostic clinical samples were subjected to culture in 
appropriate media for isolation of pathogens by standard methods and antibiotic sensitivity test (AST) was performed 
according to CLSI guidelines by modified Kirby Bauer disk diffusion techniques.

Results: A total of 2917 samples were analysed in the microbiology department of AKMMCH for a period of three 
months of which 513(17.59%) were culture positive.Among the cultured samples of urine, respiratory sample, blood 
and pus, wound swabs, the rate of bacterial isolation was 266 (51.85%) ,161 (31.38%), 31 (6.04%) and 33 (6.4%) 
respectively. Most of the clinical isolates were Gram-negative bacilli404 (78.75%). The predominant isolate was 
Escherichia coli 186(36.26%) followed by Pseudomonas spp 102 (19.88%), Klebsiellaspp 79 (15.4%) and S. aureus 
66 (12.87%). Antibiotic sensitivity in case of Gram-negative bacteria ranges from 30%-61% to amoxicillin-clavulanic 
acid, 18%-94% to third generation cephalosporin, 47%-75% to aminoglycosides, 27% -70% to ciprofloxacin, 26-70% 
to cotrimoxazole, 33-73% to nitrofurantoin, 27-69% to piperacillin- tazobactam and 100% to colistin. However, 53% of 
Escherichia coli and 58% of Klebsiella spp. were resistant to 3rd generation cephalosporins due to extended-spectrum 
beta-lactamase (ESBL) production. The carbapenem resistance in Escherichia coli was found 12%, Klebsiella spp 
26%, Pseudomonas spp 29% and highest in Acinetobacter 46%. No superbug was detected in this study period. 

Conclusions: Antimicrobial susceptibility of various pathogen for different antibiotic is variable. Prompt 
antimicrobial therapy in an infection makes a lot of difference between recovery and death and most of the time 
prevents long term disability. Hence, antibiotic policy is one of the mandatory requirements and making an 
antibiogram is the first step before framing antibiotic policy. 

Key words:Antibiogram, Antibiotic Resistance, Antimicrobial Susceptibility Test

ABSTRACT
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Antimicrobial resistance (AMR) is emerging as a 
major threat to public health and has been estimated 
that 10 million deaths annually will be due to AMRby 
2050.1 With increasing antimicrobial resistance 

worldwide, it is crucial to monitor drug resistance at 
the local level to support clinical decision making, 
infection-control interventions, and antimicrobial- 
resistance  to containment strategies Development of  

Introduction
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mechanisms by the microorganisms to evade 
antimicrobial action leads to development of AMR.2,3 
Though the development and spread of antibiotic 
resistance is multifactorial,misuse and overuse of 
antibiotics are the major factors contributing to AMR. 
So continuous surveillance is necessary to explore the 
current situation of antibiotic resistance globally. 
Resistance pattern of organism varies from one country 
to another and within the country. Systematic data are 
lacking in many developing countries of the world.4

The antibiogram of a hospital is a periodic summary 
of antimicrobial sensitivity of local microbial isolates 
in the hospital's microbiology laboratory.5,6 The most 
frequent use of it is in guiding initial empirical 
antimicrobial therapy for the management of 
infections in patients for whom microbiological test 
data do not yet exist.7,8 For the ongoing management 
of prolonged infections, clinicians should rely on 
culture and antimicrobial susceptibility test results 
previously available for the patient and an 
understanding of the likelihood of the emergence of 
an antimicrobial-resistant strain during therapy. There 
are other applications for the analysis of susceptibility 
test data like monitoring the emergence of 
antimicrobial resistance, guiding therapy choices for 
subsequent infections and identifying isolates with 
specific antimicrobial resistance phenotypes.9 

As per the recommended protocols by CDC (center 
for disease control), the adequate information 
regarding the sensitivity pattern of various isolates in 
specific localities is necessary for initial prescription. 
Therefore, this study had been planned to acquire the 
knowledge about sensitivity pattern of various 
isolates in various specimen of AKMMCH.

Methods

This is a prospective observational study conducted in 
Anwer Khan Modern Medical College Hospital. The 
antibiogram was prepared by the microbiology 
laboratory of the hospital, based on the CLSI M39 – 
A4 guidelines.9 The data was collected for a period of 
only three months from January to March, 2021. All 
the samples (included blood, urine, respiratory 
secretions, stool, various types fluids, genital 
specimens, pus, wound swab and various others) 

which were received in the microbiology laboratory 
for aerobic bacterial culture and sensitivity testing 
were considered. The bacterial isolates from 
diagnostic clinical samples were subjected to culture 
in respective media for isolation of potential 
pathogens. Isolates were identified by standard 
methods and antibiotic sensitivity was performed 
according to CLSI guidelines by modified Kirby 
Bauer disk diffusion techniques.11,12 The isolates per 
patient in the period was analysed irrespective of the 
body site from which the specimen was obtained and 
the antimicrobial susceptibility pattern was 
considered. Repeat isolates were alsoincluded as 
segregation was not possible. In accordance with 
CLSI M39-A46 recommendations all the 
antimicrobials which were routinely tested for an 
isolate were analysed for cumulative antibiogram 
preparation. The percentage of isolates that were 
susceptible only was included. The percentage of 
isolates with intermediate susceptibility was excluded.

The data was analysed using EXCEL and expressed 
using descriptive statistics such as counts and 
percentage.

Results 

A total of 2917 culture specimens from various 
department of AKMMCH were received in the 
microbiology laboratory for bacteriological results, of 
which 513 (17.59%) showed culture positivity (Fig 
1).Among them 67.83% (n= 348) were from 
outpatient department, 26.5% (n= 136) were indoor 
department and 5.65% (n=29) from ICU. Table 1

 The largest number of bacterial isolations was seen in 
urine specimens (266/1423) followed by respiratory 
sample (161/435) and blood (31/816) Table 2. In this 
study, most of the identified isolates were 
Gram-negative bacilli 404 (78.75%) while the 
remaining 100 (19.49%) were Gram-positivecocci 
and 1.7% were yeast (Fig 2).The distribution of 
growth in culture positive samples in the study by 
specimen type is summarized in Table 3.The most 
frequently identified isolate was Escherichia coli 186 
(36.26%) followed by Pseudomonas spp 102 
(19.88%), Klebsiellaspp 79 (15.4%) and S. aureus 66 
(12.87%).



The overall AST profile of the isolates is presented in 
Table 4 and Table 5.For urinary pathogen we used 
Fosfomycin but this data is not included here as it 
described elsewhere. In this study, antibiotic sensitivity 
observed were 30%-61% to amoxicillin clavulanic 
acid, 18%-94% to third generation cephalosporin, 
47%-75% to aminoglycosides, 27% -70% to ciprofloxacin, 
26-70% to cotrimoxazole, 33-73% to nitrofurantoin, 
27-69% to piperacillin- tazobactam and 100% to 
colistin in Gram negative bacteria. However, 53% of 
Escherichia coli and 58% of Klebsiella spp. were 
resistant to 3rd generation cephalosporins due to 
extended-spectrum beta-lactamase (ESBL). The carbapenem 
resistance in Escherichia coli was found 12%, 
Klebsiella spp 26%, Pseudomonas spp 29% and highest 
in Acinetobacter 46%. Of special interest, 70.59% 
Salmonella was ciprofloxacin sensitive and only 41% 
was azithromycin sensitive. No vancomycin resistant 
Staphylococcus aureus (VRSA) and Enterococci 
(VRE) was detected. But unfortunately, MRSA 
analysis could not be included in this study due to lack 
of uniform data for AST of oxacillin or cefoxitin.

In case of specimens received from ICU,Gram-negative 
bacilli (79.31%) were the most common pathogens, 
with an incidence of Pseudomonas 34.5% followed by 
Klebsiella spp. 24.14%, Escherichia coli 10.3% and 
Acinetobacter10.3%. Antibiotic sensitivity showed that 
colistin is the most effective antibiotic with 
around100% sensitivity for Klebsiella, E. coli, 
Pseudomonasand Acinetobacter while carbapenems 
sensitivity was extremely low, showing 43%,80% and 
100% meropenemresistance for Klebsiella, 
Pseudomonas and Acinetobacter respectively Fig 3. 
Fungal infections in ICU represented 10%.
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Figure 1- Total samples cultured in the study

Patient 
location Urine (%) 

Blood 
(%) 

Respiratory 
Sample (%) 

Pus & wound 
swab 
(%) 

Genital 
Sample 

(%) 
Others 

(%) Total (%) 

OPD 
206 

(77.44) 
19 

(61.29) 
72  

(44.72) 
31 

(93.94) 
16  

(100) 
4 

 (66.67) 
348 

 (67.84) 
IPD 54(20.30) 7 (22.58) 71 (44.10) 2 (6.06) 0 2 (33.33) 136 (26.51) 
ICU 6(2.26) 5 (16.13) 18 (11.18) 0 0 0 29 (5.65) 
Total 266(51.85) 31(6.04) 161(31.38) 33(6.40) 16(3.11) 6(1.17) 513 

 Table 1: Distribution of sample according to patient location

Table 2: Percentages of culture positive specimens 
received in microbiology laboratory

Figure 2- Percentage of various isolates among culture 
positive samples

Table 3: Percentagesof bacterial isolates (%) from 
various specimens

Specimen Total specimens 
n (%) 

Positive specimen 
n (%) 

Urine 1423(48.78) 266(51.85) 
Blood 816(27.97) 31(6.04) 

Respiratory samples 435(14.91) 161(31.38) 
Genital samples 75(2.57) 16(3.11) 

Pus and wound swab 79(2.70) 33(6.4) 
Others 89(3.04) 6(1.16) 
Total 2917  513 

Organism Urine 
n=266 

Respiratory 
Sample 
n=161 

Blood 
n=31 

Pus & 
wound 
swab 
n=33 

Genital 
Sample 

n=16 

others 
n=6 

Total 
n=513 

Acinetobacter 5(1.88) 5(3.11) 1(3.23) 0 0 0 11(2.14) 
Pseudomonas 45(16.92) 46(28.57) 6(19.35) 4(12.12) 0 1(16.67) 102(19.88) 

Escherichia coli 150(56.39) 7(4.35) 5(16.13) 11(33.33) 10(62.5) 3(50) 186(36.26) 
Klebsiella 12(4.51) 61(37.89) 2(6.45) 4(12.12) 0 0 79(15.4) 

Enterococcus 07(2.63) 1(0.62) 0 0 1(6.25) 0 9(1.75) 

S. aureus 30(11.28) 17(10.56) 0 14(42.42) 14(18.75) 2(33.33) 66(12.87) 

S.Typhi 0 0 17(54.84) 0 0 0 17(3.31) 

S. pneumoniae 0 20(12.42) 0 0 0 0 20(3.90) 
S. saprophyticus 2(0.75) 0 0 0 0 0 2(0.39) 

Proteus 9(3.38) 0 0 0 0 0 9(1.75) 

S. agalactiae 2(0.75) 0 0 0 1(6.25) 0 3(0.58) 

Candida 4(1.5) 4(2.48) 0 0 1(6.25) 0 9(1.75) 
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Figure 3- Resistance Pattern of the most Prevalent 
Bacteria in ICU

 
%  sensitivity 

Antimicrobial 
agent 

E.coli 
n=186 

Klebsiella 
n=79 

Pseudomonas 
n=102 

Acinetobacter
n=11

 S. typhi 
n=17 

Proteus 
n=9 

Amoxiclav 61.29 46.84 30.39 45.45 100 100 

Piperacillin-
tazobactam 69.35 58.23 66.67 27.27 0 0 

Ceftriaxone 46.24 40.51 25.49 18.18 100 88.89 

Ceftazidime 51.61 49.37 29.41 18.18 94.12 0 

Cefixime 32.26 27.85 23.53 27.27 64.71 66.67 

Meropenem 88.17 69.62 65.69 54.55 100 100 

Amikacin 75.81 54.43 47.06 0 0 0 

Azithromycin 0 0 0 0 41.18 0 

Ciprofloxacin 43.01 35.44 26.47 27.27 70.59 55.56 

Cotrimoxazole 52.15 40.51 21.57 36.36 0 0 

Nitrofurantoin 73.12 0 0 45.45 0 33.33 

Colistin 100 100 100 100 0 33.33 

Table 4: Antibiogram (% sensitivity) of Gram-negative 
bacteria

Table 5: Antibiogram (% sensitivity) of Gram-positive 
bacteria

% sensitivity 
Antimicrobial 

agent 
S. aureus 

n=66 
S. saprophyticus 

n=2 
S. pneumoniae 

n=20 
Enterococcus 

n=9 
S. agalactiae 

n=3 
Amoxiclav 93.94 100 100 100 100 

Cotrimoxazole 36.36 100 10 66.67 0 
Ceftriaxone 72.73 50 100 66.67 33.33 

Cefixime 69.09 50 40 44.44 0 
Levofloxacin 15.15 0 45 33.33 0 
Ciprofloxacin 28.79 50 0 33.33 0 
Meropenem 92.42 100 100 100 100 
Vancomycin 100 0 100 100 0 

Discussion
A cumulative antibiotic sensitivity test(antibiogram) 
report is a periodic summary of susceptibility rates of 
the commonly isolated organisms in a health care setup. 
It plays a key role at the bedside, in deciding the 
antimicrobial therapy for a patient. The knowledge of 
the local antimicrobial resistance patterns is vital to 
introduce appropriate infection control measures to 
check the spread of these resistant organisms as well as 
to prevent the emergence of new drug resistant bugs.12 
Unfortunately, the easy availability and familiarity, 
affordable prices and ignorance of the impending 
consequences of antimicrobials, has resulted in use and 
misuse of antimicrobials and aided the persistent 
expansion of multidrug resistant microbes, leading to 
the loss of efficacy of these “magic drugs”. 
Inappropriate antibiotic usage triggers the selection and 
rapid emergence of drug resistant bacteria like ESBLs, 
which in turn spread in the community by horizontal 
gene transfer.13

In this three-month period study, among various types 
of samples bacterial isolation rate was very low (6.04%) 
in blood sample. It might be due to prior antibiotic use 
before doing AST or large number of blood sample was 
collected from OPD suspect or technical fault.The 
isolation rate of Gram-negative bacteria (78.73%) was 
higher than Gram positive bacteria (19.49%). This 
finding is similar to the study done at BIRDEM.4 The 
cause of predominant isolation rate of the 
Gram-negative organism among hospitalized patient 
might be due to selective pressure of broad-spectrum 
antibiotics causing persistent of drug resistance genes 
or plasmids, virulence factors like flagella, capsule, 
outer membrane in this class compared to Gram 
positive bacteria.14 The most frequently identified 
isolate was Escherichia coli followed by Pseudomonas 
spp, Klebsiella spp and S. aureusin the study. We 
depend on colony morphology and limited available 
biochemical tests for bacterial identification. So, it was 
not possible to identify various other causative 
pathogens and all isolated bacteria up to species level.

Among different antibiotics tested for Gram positive 
cocci, amoxicillin – clavulanic acid and vancomycin is 
very much effective antibiotic against S. aureus and 
Enterococcus spp, which was in agreement with 
Dharmapalan et al study.15



In this study, Antibiotic sensitivity observed were 
30%-61% to amoxicillin clavulanic acid, , 18%-94% 
to third generation cephalosporin, 47%-75% to 
aminoglycosides, 27% -70% to ciprofloxacin, 
26-70% to cotrimoxazole, 33-73% to nitrofurantoin, 
27-69% to piperacillin-tazobactam in case of 
Gram-negative bacteria. Several recent reports 
suggest high rate of resistant organisms among 
hospitalized patients of Bangladesh.16-18 Misuse and 
overuse of the antibiotics, high consumption rate, 
easy accessibility of antibiotics (OTC), lack of 
hospital antimicrobial policy and concrete regulatory 
body for antibiotic stewardship program at national 
level are  important factors for this increasing rate of 
antibiotic resistance in Bangladesh.4,19 It is alarming 
that 53% Escherichia coli and 58% Klebsiella 
developed resistant to 3rd generation cephalosporins 
due to extended-spectrum beta-lactamase (ESBL) 
production. A study conducted in a referral hospital of 
Dhaka city had also noted 43.2% Escherichia coli and 
39.5% Klebsiella were ESBL positive.20 The 
emergence and rapid dissemination of carbapenem 
resistant organism (CRO) is now global health 
threat.21,22 In our study, the carbapenem resistance in 
Escherichia coli was found 12%, Klebsiella spp 26%, 
Pseudomonas spp 29% and highest in Acinetobacter 
46%. Multi drug resistant bacteria are difficult to treat 
as the treatment options are limited .High prevalence 
of ESBLs limited the therapeutic options for drug 
resistant organisms causes increase consumption of 
carbapenems. However, long term hospitalization, 
frequent use of invasive medical devices have also 
increased carbapenem resistance.23

Treatment failures with ciprofloxacin have emerged 
in Bangladesh and other countries due to infection 
with nalidixic acid resistant Salmonella Typhi or 
NARST. NARST has decreased susceptibility to 
ciprofloxacin but in this study, it was 70% sensitive to 
ciprofloxacin and only 41% sensitive to azithromycin. 
It does not correlate with other study where NARST 
was 80 to 90%.4,24 However, antibiotic resistance is an 
increasingly serious threat to global public health that 
requires coordinated action of people, health workers, 
pharmacists, policy makers, scientists and industry to 
minimize emergence and spread of antibiotic 
resistance globally.25

Since the study was relied on laboratory data it was 
not possible to correlate clinical profile and 
underlying disease condition of patients, risk factors 
or their source of infections.

Conclusion

Though no superbug is detected, the high rate of 
different resistant strain herald continuous monitoring 
for containment of antimicrobial resistance as there is 
very few new antibiotics in trial worldwide.The use of 
antibiograms to help in selecting empirical antibiotic 
therapy for suspected infection is a well-established 
practice. This is the first study to describe the analysis 
of antibiogram results of AKMMCH and provide the 
information of microorganisms and antibiotics 
susceptibility for the AKMMCH. Strict adherence to 
the infection control practices and judicious use of 
antimicrobial therapy remains the only way to counter 
the threat of antimicrobial resistance.

Conflict of interest: We have no conflict of interest.
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Background : Having the normal life expectancy of thyroid cancer patients, there are great concerns about any 
impairment in health-related quality of life (HRQOL) during the follow-up period.  The aim of this study is to 
determine the potential predicting factors of health related quality of life (HRQOL) of thyroid cancer patients. 

Methods : Total 246 thyroid cancer patients in two tertiary level hospitals in Dhaka city were involved in this 
cross sectional study from 01 July 2018 to 30 June 2019. Data were collected purposively by face-to-face 
interview with semi-structured questionnaire andchecklist. Data were analyzed by the statistical package for the 
social science (SPSS) version 23.

Results : Study revealed that mean (±SD) age of the respondent was 37.85(±12.20) years (range 14-70 
years).Majority 74.4% of respondents was female, married (72%), housewife (61.4%),primary education (69%) 
and mean (±SD) monthly family income was Tk. 17681(±10602).Approximately 82.9% of patients had papillary 
cancer and 17.1% had follicular cancer.  Of the patients, 91.5% had neck swelling, 41.9% had swollen lymph 
node, 57.3% had dysphonia and 35.4% had dysphagia.The mean overall HRQOL in thyroid cancer patients was 
73.7(±8.39). HRQOL score of students and higher educated persons were better among the respective groups (p 
<.001).Multivariate regression analysis revealed that education (β=-0.888, p<.05), family income (β=0.05, 
p<.05) and marital status (β=-0.1.384, p<.05) and clinical condition (β=-0.522, p<.05) were potential predictors 
of HRQOLof thyroid cancer patients.

Conclusion : The overall HRQOL score was considerably good in this study. Family income, marital status, education 
and clinical condition had emerged as strong predictors in HRQOL of thyroid cancer patients. Proper diagnosis, 
motivation and attending clinical condition may significantly improve the HRQOL of thyroid cancer patients.

Key words : Predictors, Health Related Quality Of Life, Thyroid Cancer Patients

ABSTRACT

AKMMC J 2021; 12(2) : 76-82

Thyroid cancer accounts 92% of all endocrine 
malignancies.1 Very good prognosis withlong term 
survival is higher than 90% with variations in subsets 
of patients.2 Thyroid cancer will be double in 
incidence by the year 2019 and it will be the third 
most common cancer of all ages in women in USA.3 
Treatment efficacy measured as overall survival in 
evaluating treatment of malignant tumors till now. 
With improved early detection and treatment, large 
numbers of cancer patients are now surviving many 

years and heightened the interest in studying 
long-term effects of cancer on HRQOL.4

Based on tumor control,survival is the main outcome 
measure in oncology patients but diagnosis and 
management of cancer patients has been recognized 
increasingly a major effect on every aspect of the 
HRQOL of a patient.5 The aims of cancer treatment 
became not only to increase survival but also to 
preserve HRQOL and measuring these changes has 
been considered to be of paramount importance.5    

Introduction
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With the consequences of treatment and follow-up, 
majority of patients with thyroid cancer will live for 
many years and their long-term quality of life 
becomes of great importance. Most patients will 
receive long-term treatment with thyroid hormones to 
decrease the risk of recurrence and to replace the 
hormone production of the thyroid gland after 
surgery. Therefore, side-effects from thyroid 
hormones might affect HRQOL.6 Health related 
quality of life refers to a multidimensional concept 
that encompasses perception of negative and positive 
aspects of physical, emotional, social, and cognitive 
functions, which could be affected by the disease or 
its treatment.7 Over the past two decades, many 
studies have measured QOL as an end point for the 
evaluation of the disease and its treatment of the 
patient.8 However, there have been relatively few 
HR-QOL studies looking specifically at patients with 
thyroid cancer.5 The identification and assessment of 
predictive factors of HRQOL in thyroid cancer 
survivors provide insights into their experiences of 
the disease and might support the choice and design of 
appropriate interventions and survivorship care plans 
to those with poor HRQOL. In Bangladesh no 
significant study was done to determine the predicting 
factors about HRQOL of thyroid cancer patients. This 
study was conducted for contributing profound 
academic and policy implications in detection of the 
magnitude of problem and to take necessary steps to 
provide economic and infrastructural support to 
reduce the burden of the disease.

MATERIALS AND METHODS:

Thiscross sectional study was done purposively 
selected 246 patients who were diagnosedas thyroid 
cancer by expert Oncologist after thyroidectomy in   
Institute of Nuclear Medicine and Allied Science of 
Bangabandhu Sheikh Mujib Medical University 
(BSMMU) andDhaka Medical College Hospital 
(DMCH) from 01 July 2018 to 30 June 2019. 
FACT-G (version 4),927-item compilation of general 
questions was used to determine HRQOL of thyroid 
cancer patients in which the scored items employed a 
Likert-type format (0 to 4 “not at all to very much”). 
FACT-G scored was calculated by summing the 
individual scale scores and the total score was 0-108, 

with higher scores indicating better quality of life. For 
assessing the clinical attributes, there were 07 items 
clinical presentations of thyroid cancer patients and 
this assessment was done by employing a Likert-type 
format (not at all, a little, quite a bit, very much).To 
identify predicting factors of HRQOL at diagnosis 
which were measured with FACT-G by 
socio-demographic and clinical condition of thyroid 
cancer patients. After pretesting, the questionnaire 
was finalized and used for data collection. Informed 
written consent of each respondent was obtained 
before data collection. After explaining the purpose of 
the study, data were collected by face to face 
interview using a semi-structured questionnaire and 
checklist through reviewing medical records of the 
respective participants. Collected Data was analyzed 
with the help of SPSS (version 23).

RESULTS 

Among 246 thyroid cancer patients, the mean (±SD) 
age was 37.85±12.20 years and 30-49 years old 
(50.4%). Majority of the participants was female 
(74.4%), married (72%) and house wife (61.4%), 
male female ratio was 1:3. Around 28% had primary 
education, illiterate (20.7%) and had middle mean 
monthly family income was Tk. 17681 ±10602 (Table 
1). Approximately (82.9%) of patients had papillary 
carcinoma followed by follicular carcinoma (17.1%) 
(Figure 1). Study participants presented with visible 
neck swelling (91.5%), swollen lymph node (41.9%), 
pain (36.6%), difficulties in swallowing (35.4%), 
hoarseness of voice (57.3%), cough along with 
swelling (19.1%) and difficulties in breathing (5.3%) 
(Table 2). Among the respondents, mean ± SD of total 
HRQOL score was (73.7 ± 8.39). Among domains, 
mean ± SD score was highest in physical well-being 
(PWB) (22.07 ± 3.87) and lowest in functional 
well-being (FWB) (18.65 ± 4.17) (Table 3). Mean ± 
SD of the HRQOL score of students (77.86±8.484) 
and graduates personals (76.90 ±8.300) which were 
highest among the respective groups and statistically 
significant (p <.001) (Table 4).The most significant 
factors influencing the health related quality of life of 
thyroid cancer patients were family income (β=0.05, 
p<.05),marital status (β=-0.1.384, p<.05) and 
education (β=-0.888, p<.05) (Table 5).
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Table 1: Distribution of thyroid cancer patients by 
socio-demographic character

Table 2: Distribution of thyroid cancer patients by 
clinical attributes (n=246) 

Table 4: Comparison of mean score of HRQOL by 
selected socio-demographic

Table 3: Distribution of patients by mean score of 
HRQOL and domain (n=246)

Figure I: Distribution of patients by type of thyroid 
cancer (n=246) 

Attributes  Category  Frequency (%)  

   Sex Male 63(25.6)  

Female  183(74.4)  

 

 

Age(Years)  

14-19 13(5.3)  

20-29 54(22.0)  

30-49 124(50.4)  

50-70 55(22.4)  

 

 

 

Education  

 

Primary   69(28.0)  

Secondary  27(11.0)  

SSC 38(15.4)  

HSC 25(10.2)  

Graduate  21(8.5)  

Masters  15(6.1)  

Illiterate  51(20.7)  

 

 

 

 

Occupation  

 

Student  14(5.7)  

Service Holder  35(14.2)  

Retired  4(1.6)  

Business  19(7.7)  

Farming  7(2.8)  

Housewife  151(61.4)  

Unemployed  11(4.5)  

Day labor  5(2.0)  

Marital Status  

 

Married  177(72.0)  

Unmarried  32(13.0)  

Widow 27(11.0)  

Attributes Not at all 
f (%) 

A little 
f (%) 

Quitea bit 
f (%) 

Very much 
f (%) 

Total 
f (%) 

Visible lump in neck 21(8.5%) 146(59.3) 68(27.6) 11(4.5) 100 
Swollen lymph node  143(58.1) 98(39.8) 5(2.0) 0(00) 100 
Pain due to lump 156(63.4) 82(33.3) 8(3.3) 0(00) 100 
Difficulties in swallowing  159(64.6) 77(31.3) 10(4.1) 0(00) 100 
Hoarseness of voice  105(42.7) 98(39.8) 43(17.5) 0(00) 100 
Cough along with swelling 199(80.9) 47(19.1) 0(00) 0(00) 100 
Breathlessness due to lump 233(94.7) 13(5.3) 0(00) 0(00) 100 

Attributes Maximum 
Score 

Mean±SD Median Range 

Physical Well-Being (PWB) 28 22.07 ± 3.87 22 12-28 

Social Well-Being  (SWB) 28 19.26 ± 3.62 20 10-28 

Emotional Well-Being (EWB) 24 26.5 ± 2.97 19 10-24 

Functional Well-Being (FWB) 28 18.65 ± 4.17 14 5-28 

Total HRQOL 108 73.7 ± 8.39 74 49-102

Attributes n=246 Mean±SD  of  
HRQOL 

  Significance  

Occupation  

 

(Test Value=.023)  

F=2.370 

df=7 

P < .05 

Student 14 77.86±8.484 

Service 35 72.11±9.508 

Retired 4 69.00±4.243 

Business 19 77.68±7.754 

Farming 7 68.29±5.908 

Housewife 151 73.65±8.358 

Unemployed 11 75.18±4.708 

Day labor 5 67.80±4.025 

Education  

 

( Test Value=.027 

F=2.418 

df=6 

P < .05 

Illiterate 51 70.69±6.386 

Primary 69 73.25±8.806 

Secondary 27 74.81±8.298 

SSC(pass) 38 73.66±9.356 

HSC (Pass) 25 76.88±8.217 

Graduate 21 76.90±8.300 

Masters 15 74.40±8.096 



DISCUSSION

This cross-sectional study was conducted among 246 
thyroid cancer patients. The mean±SD age of  the 
participants was 37.85±12.20 years and the highest 
frequency 124(50.4%) was in between 30-49 years 
which is similar to other studies (Table 1). 10,11 Male 
were 63(25.6%) and female were 183(74.4%) and 
male female ratio was 1:3 (Table 1). A study 
conducted by Haque GHMS12 revealed the similar 
results with the present study may be due to same 
geographical location. Out of all respondents, 
illiterate (20.7%) and had low educational attainment 
(28%). Present data supports the national statistics 
where literacy rate was shown as 72.8%.13 In respect 
of occupation, respondents were mostly house wife 
(61.4%), married (72% were) (Table 1). Tagay et al14 
showed the similar results with this study. According 
to the Bangladesh demographic and health service 
data, the usual age at marriage for male is 25.1 years 
and female is 18.5 years.15 Majority i.e. 44.3% had 
monthly family income Tk. 10001-20000 and mean 
middle monthly family income Tk. 17681 ±10602 
(Table 1). Household income per month is 15,945.00 
BDT which was reported to CEIC- a global data base 
organization by Bangladesh Bureau of Statistic.16 
Most of the respondents had papillary carcinoma 
(82.9%) and follicular carcinoma (17.1%) (Figure 1).  
The similar result was found in Merchant17 where 
papillary carcinoma was 80% and follicular 
carcinoma was 10%.

Regarding presenting complaints, visible lump in the 
neck were (92%) which showed the similar result in 
Pramod.18 This similarity was probably due to the 
food habit, socio- economic and environmental 
condition of this sub continent. Lymph node swelling 
of the  respondent was (41.8%) which revealed the 
similar results in kannan19.Majority (63.4%) of the 
respondents did not complain of pain due to lump 
which was not similar in Haque.12 Maximum (64.6%) 
of the respondents had complained of difficulties in 
swallowing due to lump that did not correlate with the 
study Merchant17 probably due to dissimilarity of 
study design. Most of the respondents (57.3%) 
complained of hoarseness of voice which disagreed 
with Merchant17. Respondents (5.3%) did not 
complain of difficulties in breathing which were 
similar to Chidambaram20 and this similarity was 
probably due to the same characteristics in 
geographical location of this sub continent (Table-2).

Among the respondents, mean ± SD of total HRQOL 
score was (73.7 ± 8.39). Among domains, mean ± SD 
score was highest in Physical Well-Being (PWB) 
(22.07 ± 3.87) and lowest in Functional Well-Being 
(FWB) 18.65 ± 4.17(Table 3). Mean score of PWB 
and SWB were higher among the other domain which 
may be the fact that people got much information 
about the disease process and its consequences and 
took the medical support to cure them and to maintain 
a healthy life.

In the present study, student and graduate personal 
had higher HRQOL scores which depicted the similar 
result by Rukshani21 due to higher awareness of 
disease conditions, side effects of drugs and 
treatments (Table 4).

Selected variables income, marital status and 
education and clinical condition emerged as potential 
predictors for determinants of HRQOL in multiple 
regression analysis (Table 5). All had negative 
influence on HRQOL except education which was 
positive influence on HRQOL.  In a study, Lee22 
observed marital status, education; financial status 
had impact on HRQOL. 
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Table 5: Multivariate regression analysis of predictors 
of HRQOL in thyroid cancer Patients

Predictor β SE r R R2 Significance 

Family
Income

.000 .000 .149 .018 1.8% Test results=.019
 p < .05

Marital
Status

-1.384 .629 -.140 .015 1.5% Test results=.029
 p < .05

Education 
 

.888 .286 .195 .038 3.8% Test results=.002
p < .05

Clinical
Condition

 -.522 .209 -.158 .021 2.1% Test results=.013
 p < .05



Although this study was performed with small sample 
size in two tertiary level hospitals but still it provides 
base line information for the future study with large 
sample size involving wider area representing 
demographics of the country.

CONCLUSION

In this study, it is indicated that income, marital 
status, education and clinical condition were 
predicting factors of HRQOL of thyroid cancer 
patients after thyroidectomy. Future studies are 
needed to investigate these factors by regular 
motivation, educational awareness and proper 
allocating health resources to improve the quality of 
life of thyroid cancer patients.

RECOMMENDATIONS 

For early diagnosis, specific protection and proper 
treatment at primary and secondary level of health 
system regular screening is required forthyroid cancer 
patients. Awareness program by promoting health 
education for healthy life style and health promotion 
using mass media and social network are essential. 
Comprehensive wide scale research work should be 
carried out to focus on pragmatic scenario of thyroid 
cancer and to undertake effectual ascendency 
accordingly.  

LIMITATIONS

Due to resource constraints and availability of eligible 
patients, the study was conducted in two specialized 
hospital with limited sample size. If it could be 
conducted in more hospitals it would have been more 
valid. It was challenging to motivate the attendance of 
the patients to collect required information. 
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Background and objectives: Basic components for Intra-cardiac repair of TOF are the same in every cardiac 
center except the timing which varies according to the capability of the team. Free PR is inevitable in case of a 
trans-annular patch which ultimately leads to RV dilatation, dysfunction, arrhythmia and failure with time. There 
is an ongoing endeavor to reconstruct the RVOT with the aim to avoid free PR in physiological repair. If RVOT 
reconstruction is done, RV dysfunction is absent or delayed which can avoid further re intervention. Monocuspid 
reconstruction of PV is commonly practiced in many centers but its long term outcome is poor though it helps to 
achieve aless stormy ICU course. Modified monocusp or bicuspid PV reconstruction is adopted in many centers 
using 0.1mm PTFE membrane. We represented the results of Modified Monocus PV reconstruction using a 
0.1mm PTFE patch in repair of TOF with a trans-annular patch.  

Methodology: A total, 42 patients diagnosed as TOF were treated from January 2016 to October 2020. Age 
ranged from 18 months to 35 years, weighing 10 kg to 70 kg. 38 patients had TOF and 4 had DORV with PS. 
The trans-annular patch was followed by implantation of a 0.1-mm PTFE valve using posterior fixation. 

Results: Among the total42 patients,28 were male and 14 were females. Mean age was10.51±7.49 yrs and BSA 
was 0.90±0.34 kg/m2. Mean total bypass time was 187±31 min, cross-clamp time was 123.63±25.42 min. Out of 
42 patients, 9(21.43%) had a PV gradient 0-10 mm/Hg, 24(57.14%) had 10-20 mm/Hg, and 9(21.43%) had >20 
mm/Hg in the post-operative echocardiogram. PR gradient was trivial in 7(16.67%), mild in 31(73.1%), moderate 
in 4(9.52%) patients. Follow-up echocardiogram revealed PR gradient remained trivial in 4(10%) patients, 
augmented from trivial to mild in 3(7.5%) and mild to moderate in 05(12.5%) patients. It remained moderate in 
03(7.5%). There was no severe PR. ICU stay was 89±32.6 hours and mean hospital stay 11.48±2.1 days.

ABSTRACT
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Conclusions: Initial results using a transannular patch with a modified monocuspvalve to repair the RV outflow 
tract in cases of tetralogy of Fallot were promising. There were only a slight pressure gradient and mild 
regurgitation in most of the cases. A medium or long-term follow-up study is required to confirm these findings 
and compare them with results obtained using other techniques.

Keywords: Pulmonary valve gradient, regurgitation, Tetralogy of Fallot, transannuar patch.
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Introduction:

Tetralogy of Fallot (TOF) is the commonest cyanotic 
congenital heart disease (CHD).1 It has been more 
than five decades since the first total surgical 
correction of Tetralogy of Fallot done.2 Outflow tract 
enlargement is a basic concept in surgical correction 
of heart diseases with Right ventricular outflow tract 
obstruction (RVOTO) like TOF. In patients with 
borderline pulmonary valve (PV) annulus, trans 
annular patch enlargement of right ventricular 
outflow tract (RVOT) is mandatory which ends up 
with inevitable free pulmonary regurgitation and 
chronicright ventricular (RV) volume overload. 
Ventriculotomy, pulmonary insufficiency with 
chronic RV volume overload, leads to progressive RV 
dilatation, dysfunction and arrhythmias associated 
with impaired functional capacity in the long term.3 
So, most surgeon has an attempt to reconstruct the of 
RVOT to avoid the long term complication & 
decreasing the probability of early & late 
interventions.This reconstruction is achieved with 
prosthetic valves, homografts or xenografts in 
pulmonary position.4-11 As there will be  tissue 
degeneration, subsequent stenosis & regurgitation can 
be expected over time among these artificial valves. 
Monocuspid reconstruction of the pulmonary valve is 
practiced for a long time but it became less popular 
due to the early development of pulmonary 
regurgitation though it provides good support in the 
early postoperative period.5,9 To overcome this issue, 
implantation of an expanded poly tetra fluoro 
ethylene (PTFE) modified monocusp valve is an 
option that facilitates early recovery after surgery & 
also gives medium to long term benefits.4,7-10,12,13 In 
our centre, we are also practicing the modified 
monocusp pulmonary valve reconstruction using 0.1 
mm PTFE patch in pulmonary position according to 
the technique proposed by Nunn and his colleagues.12

Methods and Materials:

In total, 42 consecutive patients who needed 
enlargement of the right outflow tract with a trans 
annular patch (TAP) were treated between Jan 2016 
and October 2020. Of these, 38 had TOF and 4 double 
outlets right ventricle (DORV) with pulmonary 
stenosis (PS). Four patients had previously undergone 
palliative treatment with a modified 
Blalock-Taussig(MBT) shunt. The ages of patients 
ranged from 18 months to 35 years and weight from 
10 kg to 70 kg. Pre-operative workup was common 
for all cases. Transthoracic echocardiogram and CT 
aortopulmonary angiogram were routine for all cases. 
CT scan was used for proper evaluation of main 
pulmonary arteries and branch pulmonary 
arteries(PA). Cardiac catheterization was 
performedfor evaluation and coiling of major aorto 
pulmonary collateral arteries(MAPCA). Three 
patients required MAPCA coiling pre-operatively. 
Pre-operative Mc Goon ratio and Nakata index were a 
very good guide for probable trans annular patch 
augmentation of RVOT. Moreover, this technique 
was also implemented if post operative RV: LV 
pressure ratio was more than 0.5 and RVOT gradient 
at the level of the pulmonary valve was significant 
(>25 mmHg). After surgical correction, epicardial 
echocardiography was performed to determine 
infundibular morphology and the degree of 
pulmonary regurgitation and stenosis, classified as 
mild, moderate, or severe. All the patients underwent 
echocardiography before discharge to determine the 
pulmonary gradient and the degree of pulmonary 
neovalvular regurgitation. TEE was not used initially 
as it was not available before 2020 at our centre.
Pulmonary atresia and major coronaries crossing 
RVOT cases were excluded from this study. Patients 
below 10 kg were not included as the long term 
efficacy of valve function is not clear among the 
patients with small pulmonary artery diameter.
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Fig.1: Schematic presentation of neo valve design.

Fig.1A: Tailored PTFE membrane. 

Fig.1B: Design of the PTFE membrane valve. 
MPA=main pulmonary artery

Fig.1C: Pericardial patch augmentation started at the 
distal end of the incision (point 1) and continued 
proximally on both sides. Distal fixation suture in the 
middle of the posterior wall of main pulmonary artery 
(point 4) 5 mm proximal to the right pulmonary artery 
origin. Proximal suture from the vertex of 
ventriculotomy to the proximal end of PTFE membrane 
(point 5). The free-edge angles of the wing fixed to the 
RVOT-MPA junction at pulmonary annulus (points 6 
and 7). LPA=left pulmonary artery; MPA=main pulmonary 
artery; PTFE=polytetrafluoroethylene; RPA=right pulmonary 
artery; RVOT=right ventricular outflow tract

Fig.1D: Pericardial patch suturing continued 
proximally on both sides of the main pulmonary artery 
till pulmonary annulus (points 6 and 7). Pericardial 
patch (point 8), PFTE membrane (point 5) and 
infundibulotomy margin (starting from point 5) were 
sutured in a single layer in a continuous fashion from 
proximal to distal extent, starting from point 5 to point 
6 and then from point 5 to point 7. LPA=left pulmonary 
artery; PTFE=polytetrafluoroethylene; RPA=right pulmonary 
artery; RVOT=right ventricular outflow tract

Fig.1E: At the level of the pulmonary annulus (points 6 
and 7), the sutures were tied to the distal sutures used to 
fix the pericardial patch to MPA to complete the repair. 
LPA=left pulmonary artery; MPA=main pulmonary 
artery; RPA=right pulmonary artery; RVOT=right 
ventricular outflow tract

Fig.1F: Cross-sectional view of PTFE membrane valve 
showing blood flow during systole. MPA=main 
pulmonary artery; PTFE=polytetrafluoroethylene
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Fig.1G: Cross-sectional view of PTFE membrane valve 
during diastole. PTFE=polytetrafluoroethylene

Fig.2: Per operative picture of neo pulmonary valve 
reconstruction.

Surgical Technique: The surgical technique includes 
standard cardiopulmonary bypass. Mild hypothermia 
with bicavalcanulation and aortic cross clamping. 
Deaeration was facilitated by CO2 insufflation into 
the operative field. Following transatrial closure of 
the ventricular septal defect (VSD) and reconstruction 
of PV with 0.1 mm PTFE patch, the outflow tract was 
enlarged with a trans annular patch(TAP) (Figure 1). 
The pulmonary neo valve was a 90°-120° semicircle 
of 0.1-mm PTFE membrane whose radius equaled the 
distance between the commissure of the native 
pulmonary valve and the lower vertex of the 
ventriculotomy incision. Its fanlike shape is most 
characteristic and offers a very generous free edge 
compared to classic monocusp valves. 

The central point of the curved free edge (circular) is 
sutured to the posterior side of the native pulmonary 
artery in the commissural plane. The vertex of the 
patch is tied to the vertex of the ventriculotomy 
incision and the two ends of the suture are used to join 
the straight sides of the patch to both edges of the 
ventriculotomy incision. Finally, the TAPis fixed to the 
edges using an independent suture, thereby covering 
the pulmonary neo valve (Figure 1).Per-operative view 
of modified monocusp pulmonary valve reconstruction 
is depicted in figure-2.

We had used glutaraldehyde treated autologous 
pericardium or commercially available bovine 
pericardium to cover the RVOT. Both the pleurae left 
open with large bore drains. Two RV pacing wires 
were fixed with prolene sutures. Delnido cardioplegia 
solution used in all cases and repeated after 70 
minutes. Milrinone used in every patient in the theatre 
and intensive care unit (ICU). Overnight ventilation 
maintained in all cases. 

Fig.2A: Infundibulum opened 
up to distal MPA

Fig.2B: Tailored 
PTFE patch

Fig.2C: Anchoring of PTFE patch to the RVOT

Fig.2D: Fixation of Trans-annular patch in RVOT 
covering the neo valve

Fig.2E: Trans-annular patch is completed and heart is 
contracting.



How the valve works: The distal fixation of the 
neovalve takes the shape of a three or double-arched 
vault. Its operation resembling that of a bileaflet 
prosthesis with anteroposterior orientation. It is 
specifically the bileaflet configuration that halves the 
time it takes for the free edge to move over the 
perimeter of the pulmonary artery compared to the 
classic monocusp valves. This mechanism optimizes 
the opening and closing of the neovalve in systole and 
diastole, respectively (Figure-1 and 2).

Prevention of valve incompetence is the major 
challenge in hand sewn pulmonary valves, so the 
shape and placement of the free edge of the PV leaflet 
carries an important role.  If we place the free edge as 
distal as possible in the main pulmonary artery, it will 
increase the competence of the valve without 
prolapse. Leaflet area is also important and the 
addition of a fixation suture at the free edge of the 
leaflet posteriorly increases the leaflet area. If we look 
at other advantages, it will reduce the wall stress in the 
leaflet, forces the free edge to coapt without prolapse, 
and decreases the time it takes the two halves of the 
free edge to move from fully closed to fully open 
positions. It also allows a greater degree of over 
correction in size in the RV outlet because the valve 
can be crafted to fill any outlet. The hinge point in the 
leaflets changes as the two leaflets move from fully 
open to fully closed position. It may prevent a buildup 
of fibrinous material at a hinge point.4 It was thought 
that, oversizing of the valve could reduce the volume 
delivered to the pulmonary arteries by each RV 
systole. That volume is added to the pulmonary flow 
for that systole and returns from there to the 
pulmonary arterial side of the valve when it closes. 
This is how the RV systolic volume is delivered to the 
pulmonary arterial tree.  

RESULT:

Among the 42 patients, 28(66.67%) were male and 
14(33.33%) were female. The mean age of the 
patients was 10.51±7.49 yrs and the mean body 
surface area(BSA) was 0.90±0.34 kg/m2. The mean 
total cardiopulmonary bypass time was 187±31 
minutes and the mean aortic occlusion time was 
123.63±25.42 minutes. The mean total operation time 
was 6.06±0.65 hours. Out of 42 patients, 9(21.43%) 

had a PV gradient 0-10 mm/Hg, 24(57.14%) had 
10-20 mm/Hg, and 9(21.43%) had >20 mm/Hg in the 
post-operative echocardiogram. Pulmonary regurgitation 
(PR) gradient was trivial in 7(16.67%), mild in 
31(73.1%), moderate in 4(9.52%) patients. A 
follow-up echocardiogram revealed PR gradient 
remained trivial in 4 (10%) patients, augmented from 
trivial to mild in 3(7.5%), stationary to mild in 
25(62.5%), and mild to moderate in 5(12.5%) 
patients. It remained moderate in 3(7.5%) patients.

Table 1: Gradient across the reconstructed PV

86Surgical Repair of TOF: Outcome of Right Ventricular Outflow

Gradient (mmHg) Number 

0-10  9(21.43%) 

10-20 24(57.14%) 

>20 9(21.43%) 

*This table 1 represents the gradient across the pulmonary valve 
after surgery

*Table-2 demonstrates the quantification of pulmonary 
regurgitation after surgery and follow-up after 3 months

2(4.76%) patients required peritoneal dialysis in the ICU. 
Between them, one expired on the 3rd post-operative day 
and another rescued. The rescued patient required total of 
10 cycles of peritoneal dialysis.

Re-exploration and reintubation were required in 
2(4.76%) patients. Total 2(4.76%) patients developed 
low output syndrome which managed medically.

Neurological symptoms in the form of hemiplegia 
developed in 3(7.14%) patients which were improved 
later. The mean total ICU stay time was 89±32.6 hours 
and the mean total hospital stay was 11.48±2.1 days. 
Total two patients died in the whole series.

Table 2: PR gradient 

Gradient  After surgery/ 
During discharge 

After 3 months 

Trivial 7(16.67%) 4(10%) 

Mild 31(73.1%) Trivial to mild 3 (7.5%) 

Mild to mild 25 (62.5%) 

Moderate 4 (9.52%) Mild to moderate 5(12.5%) 

Moderate to moderate 3(7.5%) 
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DISCUSSION:

Outcome of TOF repair was not excellent in the early 
era of cardiac surgery. Staged surgery was a common 
practice in smaller children. Now a days, the results of 
repair are considered excellent irrespective of timing & 
surgical technique.3,4,12 kim H and his colleagues 
reported that their mortality rate was only 0.3% after 
TOF repair.14 Currently, as a part of surgical procedure, 
transannular patch augmentation is randomly used in 
TOF repair where PV annulus is small. The use of 
transannular patches dramatically reduced the death but 
simultaneously it causes pulmonary insufficiency. After 
the repair of TOF converts pressure overloaded RV to 
volume loaded chamber. This change along with 
ventriculotomy usually leads to acute response early 
after surgery.3 This acute response and physiological 
changes after surgery is well tolerated in most of the 
patients but some patients develop right ventricular 
failure. Subsequent pathophysiological changes cause 
progressive RV dysfunction, long-term re-intervention 
& even sudden death.15

Fig-3: Echocardiogram after PV reconstruction

To encounter the pulmonary regurgitation (PR) after 
repair of tetralogy of Fallot along with trans annular 
patch (TAP) , RVOT reconstruction is done in the 
form of bioprosthetic valves, homografts, and 
mechanical valves.19-21 Among these, bioprosthetic 
valves are probably the most widely used because 
they are readily available and do not require 
permanent anticoagulation therapy. However, 
durability of bioprosthetic valves in the pulmonary 
position is suboptimal as a result of structural valve 
deterioration (SVD), mainly in the form of leaflet 
calcification.16-20 Use of pulmonary neovalve in TOF 
correction has two benefits. Firstly, excellent ICU 
course and secondly, it reduces the rate of pulmonary 
insufficiency in the medium & long term. There are 
several techniques used for implantation of the PTFE 
valve in the pulmonary position described by Nunn 
and colleagues12, Quintessenza and colleagues13, 
Cheul Lee and colleagues21 etc. In our study we are 
presenting our experience by using the technique 
proposed by Nunn.12 In this technique, there is the 
flexibility of the size and shape of neovalve according 
to the need of the patient.

The 0.1-mm PTFE membrane has good 
biocompatibility, and its microporous structure is 
expected to impede cellular penetration and 
subsequent calcification, which is a common cause of 
valvular dysfunction.22 However, Turrentine and 
colleagues23 noted that an explanted PTFE monocusp 
valve was found to be covered by thin 
fibrocollagenous tissue predominately made up of 
fibroblasts. This fibrous capsule contained extensive 
neovascularization without evidence of calcification. 
Conversely, Ando and Takahashi24 reported that an 
explanted PTFE valve showed neither cellular 
infiltration nor calcification.Keeping all these 
controversies in mind, we have used a 0.1mm PTFE 
patch for PV reconstruction in our study. Post 
operative  CT image of PTFE valve is seen as 
negative shadow at  the PV level which is thin like a 
native PV ( Fig:4)

Optimization of the closure mechanism is mandatory 
to achieve the optimum outcome from this neovalve. 
Here we fix the central point of the curved edge to the 
commissural plane to get optimum closure during 
diastole.12 Thus, the minimum radius of the neovalve 

Fig 3 depicts echocardiogram finding of reconstructed PV with 
minimum gradients across the neo valve.



should be equal to the distance between this plane, 
which is immediately below the pulmonary bifurcation 
and the vertex of the ventriculotomy incision. The 
calculation of the chord and consequent angle of the 
circular sector remains a matter of debate. Simple 
trigonometric formulas can be applied to obtain the 
final diameter after placement of the TAP. A circular 
sector with an angle close to 1200 showed good 
outcomes in our series and others.12 As the free edge is 
kept generous, it aroused a question, whether it will 
create an obstruction to outflow. But, this did not occur 
due to the elasticity of the extremely thin material used 
(0.1 mm). Moreover, the material is so thin that oral 
platelet aggregation inhibitors were not required.12, 13

Pulmonary regurgitation was the key variable in the 
study. In the study of Quintessenza and colleages13, 42 
out of 126 patients who received the 0.1 mm PTFE 
bicuspid valve and were followed up for three years, 
reported 28 patients (66%) with grade 3 (moderate) 
PR. Nunn and colleagues12, in their follow-up of 25 
patients over 2.7 years, showed 93% of the cases 
having mild pulmonary incompetence. 

Gil-Jaurena and colleagues25, in their follow-up of 21 
patients with bicuspid PTFE valves, reported 19 (90%) 
patients with mild and 2 (10%) patients with moderate 
pulmonary incompetence at discharge. Sasson et al.26, 
in their follow-up of 30 patients with monocusp 
implantation over seven months to five years reported 
mild PR in 62.9%, moderate PR in 22.3% and severe 
PR in 14.8% cases.  Brown et al.27 showed midterm 
results obtained one year after PTFE monocusp valve 
insertion; the trace-to-mild degree of PI was detected 
in 60% of all patients, with moderate-to severe PR in 
only 13%. Rawat S and colleages28  showed, PR was 
absent in six (40%), trivial in one (7%) and mild in 
eight (53%) patients at six months of follow-up. None 
of the patients had moderate or severe pulmonary 
incompetence over the sixmonth follow-up. In our 
study there was no transformation to severe PR and 
most of the patients were in mild PR stage.

It is always possible to implant an oversized 
pulmonary neovalve according to the need of the 
patients. Larger sized valves were associated with a 
longer duration of valvular competence. In cases of 
post-procedural pulmonary regurgitation in young 

adults, prosthetic pulmonary valve should be 
considered.12-13In our series, regurgitation was also 
mild in most of the cases (more than 90%). 
Echocardographic view of  post- operative RVOT 
gradient after PV reconstruction is depicted in figure-3.

It is observed in many studies that, the modified 
monocusp PTFE valves in the pulmonary position is 
durable in the medium term, could maintain its 
competency in the follow-up period, and not resulted in 
significant obstruction in the RV outlet.12

Figure-4: Post-operative CT aortopulmonary angiogram

CONCLUSIONS
We found that, bicuspid pulmonary valve using 0.1 
mm PTFE membrane is inexpensive, feasible, easy to 
construct with simple learning curve. These valves 
showsexcellent pulmonary competence and does not 
escalate the RVOT gradient over the short-term 
follow-up. There is immediate relief from PR. The 
effect of bicuspid PTFE membrane valves on RV 
function needs a long-term follow-up. However, this 
was a single-center study, which limits its 
generalizability, and also consist of a relatively small 
number of patients with short-term follow-up. A 
long-term follow-up study is required to confirm 
these findings and to compare them with the results 
obtained using other techniques.

Conflict of interest: We have no conflict of interest.
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Post-operative picture showing Computed Tomographic image 
of PA reconstruction. 

Well dilated RVOT and line of Neo pulmonary valve
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Background & objective: Pathology of ear is the third most common reason of visiting an Otorhinolaryngologist. 
Imaging plays an important role, especially in complicated and recurrent conditions and influence the 
treatment.Because of complicated anatomy radiographic assessment of temporal bone is difficult. An HRCT scan is 
useful for detail anatomical evaluation, assessment of different pathology, determining the extension and site of 
cholesteatoma and its sac, assessing the ossicles, evaluating the facial nerve, tegmen and sinus plate, and determining 
dural, sigmoid sinus, and jugular bulb positions. It is excellent in accurate assessment of pathology prior to surgical 
exploration regarding location, extent and complication of the disease.

Method: A cross sectional study was carried out in the Department of Radiology and Imaging, Bangabandhu Sheikh 
Mujib Medical University (BSMMU), Dhaka in collaboration with the Department of Pathology and Department of 
ENT of BSMMU and ENT and Head Neck Cancer Hospital, Dhaka, during December 2016 to November 2017, to 
evaluate the extent of middle ear infections, benign and neoplastic conditions involving temporal bone according to 
compartment involved.For this purpose, a total of 65 patients having symptoms related to temporal bone pathology was 
included in this study. HRCT was done for every patient. HRCT findings and diagnoses of the pathologies were then 
correlated with the histopathological reports. Consecutive type of purposive sampling method was used in this study.

Result: There was mild male preponderance.Majority (96.9%) patients had soft tissue lesion evaluated .by 
high-resolution computed tomography (HRCT) findings. Predominant findings are inflammatory,  52(80.0%) of the 
patients , followed by 11(16.9%) benign and 2(3.1%) malignant lesions. In histopathological evaluation 53(81.5%) of 
the patients had Inflammatory condition, followed by 11 (16.9%) benign and 1(1.5%) malignant lesions. The validity 
test of CT scan in the evaluation for benign lesion had sensitivity 81.8%, specificity 96.3%, accuracy 93.8% and 
positive predictive values 81.8% and negative predictive value 96.3%. CT in the evaluation for malignant lesion had 
sensitivity 100.0%, specificity 96.9%, accuracy 96.9%, positive predictive values 33.3% and negative predictive 
values 100.0%. CT in the evaluation for inflammatory lesion had sensitivity 94.3%, specificity 83.3%, accuracy 
92.3%, positive predictive values 96.2% and negative predictive values 76.9%. 

Conclusion: In this study we found significant correlation between the histopathological diagnosis and HTCT of 
temporal bone pathology, where the validity tests are higher in evaluation of malignant lesion followed by 
inflammatory and benign. So it can be concluded that the high-resolution computed tomography is a useful diagnostic 
modality which enables characterization of a wide range of temporal bone pathology and can be used as a reliable tool.

Key words: Temporal bone, High resolution computed tomography (HRCT), Cholesteatoma

ABSTRACT

AKMMC J 2021; 12(2) : 91-97



AKMMC J 2021 : 12(2) MS Showkat, AI Ahsan, N Gafoor, L khandokar, SN Shakil5, SN Tushar el al.92

Introduction:

Pathology of ear is the third most common reason of 
visiting an Otorhinolaryngologist, with inflammatory 
conditions of the middle ear being a frequent reason to 
prescribe antibiotics and perform surgery in children 
and teenagers.1 Diagnosisof temporal bone pathologies 
was made by clinical examination aloneearlier, in 
majority of the cases. However, with an increase in 
the prevalence of infective pathologies of the ear, it 
was suggested that the current approach to preventing 
and treating these conditions was not adequate. 
Therefore, especially in complicated and recurrent 
conditions, imaging plays an important role, as 
imaging findings may fundamentally influence the 
treatment.2

Radiographic assessment of temporal bone is difficult 
owing to complicated anatomical structure of middle 
and inner ear. Computed tomography (CT) is the most 
widely used modalities for evaluation of the temporal 
bone pathologies.3 CT scanning excels in the 
evaluation of bone and air space anatomy and 
disorders. Also, CT scans are more accurate in 
identifying many soft tissue abnormalities and are 
much less prone to artefacts.4 With the advent of 
helical scanning techniques, CT is increasingly the 
imaging study of choice for definitive preoperative 
temporal bone imaging.5 Special imaging procedures, 
such as high-resolution computed tomography 
(HRCT) may suggest the presence of cholesteatoma 
within the temporal bone, and may be used to 
complement the clinical examination. An HRCT scan 
is useful for planning the surgical approach, 
determining the extension and site of cholesteatoma 
and its sac, assessing the ossicles, evaluating the facial 
nerve, tegmen and sinus plate, and determining dural, 
sigmoid sinus, and jugular bulb positions.6

High-resolution CT (HRCT) of the temporal bone is 
the modality of choice for the preoperative evaluation 
of otosclerosis. Demineralised hypodense fenestra 
lotosclerotic foci are best seen on axial HRCT 
because of the anteroposterior orientation of the oval 
window and stapes crura. Fenestra lotosclerotic foci 
as small as 1 mm in size can be diagnosed on HRCT.7 
HRCT is widely used in diagnosis of inflammatory 
middle ear diseases, such as chronic otitis media or 

cholesteatoma and in evaluation of middle ear 
following mastoidectomy or tympanoplasty.8 
High-resolution CT is the most sensitive method for 
the imaging and classification of temporal bone 
fractures, including labyrinthine damage and 
ossicular chain injuries. Only in cases of atypical 
fractures with an unfavourable relationship to the CT 
planes, can carefully directed tomography be more 
effective. In most cases high-resolution CT replaces 
conventional radiology and should be the method of 
choice for comprehensive radiological examination of 
the temporal bone. The HRCT temporal bone gives 
valuable information for evaluation of congenital 
anomalies, inflammatory diseases, otosclerosis, 
tumors and cerebellopontine angle lesions, 
post-operative mastoid cavities, anatomical variants 
as well as temporal bone trauma.3 High Resolution 
Computed Tomography (HRCT) has the advantage of 
excellent topographic visualization, devoid of 
artifacts from superimposition of structures. It helps 
in accurate assessment of pathology prior to surgical 
exploration regarding location, extent and 
complication of the disease.

Methods and Materials:

A cross sectional study was carried out in the 
department of Radiology and Imaging,Bangabandhu 
Sheikh Mujib Medical University (BSMMU), 
Dhakain collaboration with the Department of 
Pathology and Department of ENT of BSMMU and 
ENT and Head Neck Cancer Hospital, Dhaka from 
January 2016 to December 2017. Patients referred to 
the Department of Radiology and Imaging, BSMMU, 
Dhaka having symptoms related to temporal bone 
pathology referred for High-resolution Computed 
tomography (HRCT) were included in this 
study.Then HRCT of the temporal bone was done 
with proper protocol.HRCT findings and diagnoses of 
the pathologies were then correlated with the 
histopathological reports.Consecutive type of 
purposive sampling method was used in this study. 
Patients with electric devices at the skull base, such as 
cochlear implants, with history of trauma,with 
congenital anomalies andpatients who didn’t give 
consentwere excluded from the study.
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Imaging technique and procedure

Patients were placed on the table for the HRCT scan. 
Variations in head position (rotation at the neck and 
lateral bending of the neck) were corrected by using the 
software supplied by the manufacturer. The age and 
sex of each patient were noted. The scans were 
obtained on a Whole body CT scanner system 
SCENARIA HITACHI 64 slice using the following 
scan parameters: 120 kV, 350 mA (axial) and 200 mA 
(coronal), 1‐mm slice thickness, zero interslice gap, 
512 × 512 matrix and bone algorithm. The axial scans 
were parallel to the orbitomeatal line (outer canthus of 
the eye to external auditory meatus), and the coronal 
scans were obtained from the scanned data.The image 
data were transferred to aworkstation by standard 
computer network. The 2D multiplanar reconstruction 
function from the manufacturer was employed to 
reconstruct each 2D series. The maximum intensity 
projection, 1‐mm sections and zero interslicegap were 
used. The images were viewed and measurements were 
made on a standardized window width setting of 4000 
HU and a window level of 1000 HU to optimize the 
contrast and spatial resolution in the temporal bone and 
maximize the resolution of small and dense structures 
such as the semicircular canals. Measurements were 
made directly at the workstation.

Statistical Analysis of Data:

Data were processed and analyzed using SPSS 
(statistical package for the social science Inc., Chicago, 
Illinois USA,) version 16.0. The sensitivity, 
specificity, accuracy, positive predictive values and 
negative predictive values of HRCT and biopsy 
findings in diagnosis of temporal bone lesions were 
calculated out. A “p” value <0.05 was considered as 
significant.

Results:

This cross sectional study was carried out to evaluate 
the extent of middle ear infections, benign and 
neoplastic conditions involving temporal bone 
according to compartment involved. For this purpose, a 
total of 65 patients having symptoms related to 
temporal bone pathology referred to Department of 
Radiology and Imaging were included in this study.

Table I: Distribution of the study patients by 
demographic variable (n=65)

Table II: Distribution of the study patients by HRCT 
findings (n=65)

Table III: Comparison CT findings of Benign lesions 
with histopathology (n=65)

Table IV: Comparison CT findings of Malignant 
lesions with histopathology (n=65)

In this current series, it was observed that, true positive 9 
cases, false positive 2 cases, false negative 2 and true 
negative 52 cases are identified by histopathological finding.

In this current series, it was observed that, true positive 1 
case, false positive 1 case, false negative 0 and true negative 
63 cases are identified by histopathological finding.

Demographic variable Frequency Percentage 
Age   

21-30 19 29.2 
31-40 30 46.2 
41-50 16 24.6 

Sex   
Male 40 61.5 
Female 25 38.5 

      HRCT findings Frequency Percentage  
Soft tissue lesion 63 96.9 
Opacified mastoid 19 29.2 
Ossicular and scutum erosion 18 27.7 
Erosion of tympanic wall 11 16.9 
Erosion of tegmen tympani 7 10.8 
Erosion of vestibule and facial canal 3 4.6 
Erosion of sigmoid sinus plate 2 3.1 
Erosion of lateral semicircular canal 2 3.1 

CT finding Histopathologicalfinding Total 

Positive Negative 
Positive for Benign 
 

9 
(true positive) 

2 
(false positive) 

11 

Negative for Benign 
 

2 
(False negative) 

52 
(true negative) 54 

Total 11 54 65 

CT finding Histopathological finding Total 

Positive Negative 
Positive for Malignant 
 

1 
(true positive) 

1 
(false positive) 2 

Negative for Malignant 
 

0 
(False negative) 

63 
(true negative) 63 

Total 1 64 65 
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Table V: Comparison CT findings of Inflammatory 
lesions with histopathology (n=65)

Table VI: Sensitivity, specificity, accuracy, positive 
and negative predictive values of Benign, Malignant 
and Inflammatory diseases.

Figure-1: Left sided chronic otomastoiditis with 
inflammatory granulation tissue/cholesteatoma within 
the tympanic cavity and mastoid antrum.

Figure-2 (A,B): Left sided chronic otomastoiditis. 
Mucosal thickening and collections are seen in 
tympanic cavity and mastoid antrum.Loss of 
pneumatization of the mastoid air cells with sclerosis 
of their walls is seen.

Middle ear ossicles are normal and ossicular chain is 
maintained.

Discussion

In this current study it was observed that almost half 
(46.2%) clinically suspected patients having symptoms 
related to temporal bone belonged to age 31-40 years 
followed by 29.2% age belonged to 21 -30 years and 
24.6% age belonged to 41 -50 years which was in 
accordance with the study performed by Bagul 
(2016).9 Similarly Shankhwar et al. (2016) study 
showed the youngest patient was 15 months and the 
oldest was 66 years and maximum (30.0%) patients 
were in the age group 21 to 30 years which matched 
with our study.10 Similar findings was also observed 
by Gerami et al., 2009.11 In another study Jyothi and 
Shrikrishna (2016)12 observe the age group of the 
subjects varied from 7 to 60 years, which differed a bit   

In this current series, it was observed that, true positive 50 
cases, false positive 3 cases, false negative 2 and true negative 
10 cases are identified by histopathological finding.

The validity test of benign tumor has sensitivity 81.8%, 
specificity 96.3%, accuracy 93.8% and positive predictive 
values 81.8% and negative predictive value 96.3%. The 
validity test of CT in the evaluation for malignant has 
sensitivity 100.0%, specificity 96.9%, accuracy 96.9%, 
positive predictive values 33.3% and negative predictive 
values 100.0%. The validity test of CT in the evaluation for 
inflammatory has sensitivity 94.3%, specificity 83.3%, 
accuracy 92.3%, positive predictive values 96.2% and 
negative predictive values 76.9%. 

CT finding Histopathological finding Total 

Positive Negative 
Positive for Inflammatory 
 

50 
(true positive) 

2 
(false positive) 52 

Negative for Inflammatory 
 

3 
(False negative) 

10 
(true negative) 13 

Total 53 12 65 

      Validity test Benign Malignant  Inflammatory 

Sensitivity 81.8 100.0 94.3 
Specificity 96.3 96.9 83.3 
Accuracy 93.8 96.9 92.3 
Positive predictive value 81.8 33.3 96.2 
Negative predictive value 96.3 100.0 76.9 

A

B



with the present study.In this present study it was 
observed that nearly two third (61.5%) patients were 
male and 38.5% female as well as male to female ratio 
was 1.6:1. Similar findings was reported byBagul, 
(2016) 9 who observed that temporal bone 
pathologies were more common in male where the 
gender ratio male:female was 2:1 which closely 
resembles with the present study.Similarl male 
predominance was also observed by 
Jyothi&Shrikrishna (2016), Shankhwar et al. (2016) 
and Viastarakos et al. (2012). 12,10,13

In HRCT findings it was observed in this present 
series that majority (96.9%) patients had soft tissue 
lesion, followed by 29.2.8% opacified mastoid, 
27.7% ossicular and scutum erosion, 4.6% Erosion of 
tympanic wall, 10.8% erosion of tegmen tympani, 
4.6% erosion of vestibule and facial canal and 3.1% 
erosion of sigmoid sinus plate and 3.1% erosion of 
lateral semicircular canal. Findings were comparable 
to the study conducted byBagul (2016)9 which 
showed thecommon HRCT findings in the 
cholesteatoma was soft tissue lesion in 100% 
followed by ossicular and scutum erosion 95%, 
erosion of tympanic wall 90%, opacified mastoid 
57%, erosion of sigmoid plate 42%, erosion of lateral 
semicircular canal wall and tegmentympanii 19% and 
erosion of vestibule and fascial canal 
9.5%.Cholesteatoma may be associated with 
extratemporal and intracranial complications, and 
almost all the complications are usually secondary to 
bone destruction and infected cholesteatoma, 
observed by study of Mafee et al. 1988).14 Similar 
findings were observed in the studies of Shankhwar et 
al. 2016; Sirigiri&Dwaraknath, 2011).10,15

In this study it was observed that a total 2 cases were 
diagnosed as malignant lesion evaluated by CT 
diagnosis among them true positive 1 case, false 
positive 1 case, false negative not found and true 
negative 63 cases identified by histopathology. In this 
study it was observed that a total 52 cases were 
diagnosed as Inflammatory lesion identified by CT 
diagnosis among the true positive 50 cases, false 
positive 2 cases, false negative 3 and true negative 10 
cases identified by histopathology. 1 case of 
cholesteatoma was falsely diagnosed as being 

malignant by HRCT.Shankhwar et al. (2016)10in 
their study observed that HRCT diagnosed tumours as 
4 cases of Acoustic neuroma, 1 Glomustympanicum 
and 1 Metastasis. On surgical follow up, it was found 
that one case of Meningioma was falsely diagnosed as 
Acoustic neuroma on HRCT and also one case of 
inflammatory polyp was falsely branded as neoplastic 
polyp by HRCT. In this present study it was observed 
that, the validity test of CT scan in the evaluation for 
benign lesion had sensitivity 81.8%, specificity 
96.3%, accuracy 93.8% and positive predictive values 
81.8% and negative predictive value 96.3%. On the 
other hand, the validity test of CT in the evaluation for 
malignant lesion had sensitivity 100.0%, specificity 
96.9%, accuracy 96.9%, positive predictive values 
33.3% and negative predictive values 100.0%. 
Sensitivity and specificity for diagnosing malignancy 
by HRCT in Shankhwar et al. (2016)10 study was 
found to be 85.7% & 97% respectively and PPV & 
NPV for diagnosing malignancy by HRCT was found 
to be 85.7% & 97% respectively which were a bit 
lower compared to our study Similarly, the validity 
test of CT in the evaluation for inflammatory lesion 
had sensitivity 94.3%, specificity 83.3%, accuracy 
92.3%, positive predictive values 96.2% and negative 
predictive values 76.9%. Shankhwar et al. (2016)10 
found that HRCT is 100% sensitive and specific to 
know the type of mastoid pneumatisation. Sensitivity, 
specificity, PPV & NPV of HRCT in diagnosing 
CSOM (with cholesteatoma and mastoiditis) was 
found to be 100% each which was similar to our 
study. HRCT was found to be excellent to detect the 
other complications such as mastoiditis and mastoid 
abscess with 100% sensitivity and specificity. The 
findings are in concordance with the study of Kanotra 
et al.(2015).16Shankhwar et al. (2016)10 also reported 
that HRCT detected scutum erosion accurately in all 
cases and found 100% sensitive and specific to detect 
scutum erosion.10 Similar findings was also observed 
by Rai (2014).17 Thukral et al. (2015)18 reported that 
the surgical and radiological findings showed a high 
level of sensitivity 89.29% in the identification of 
cholesteatoma.HRCT provides a good sensitivity of 
80.65% in the identification of changes to the 
ossicular chain despite the presence of surrounding 
soft tissue. HRCT was highly informative in 
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identification of erosion of lateral semicircular canal. 
In diagnosis of facial canal dehiscence HRCT had a 
low sensitivity of 33.33%. Sensitivity of HRCTwas 
91.3% in otosclerosisby Minutha et al. (2015) which 
correlated well with our study.19

Conclusion

The histopathological diagnosis of temporal bone 
pathology in this study correlated significantly well 
with high-resolution computed tomography, where 
the validity tests are higher in evaluation of malignant 
lesion followed by inflammatory and benign. So it can 
be concluded that the high-resolution computed 
tomography is a useful diagnostic modality which 
enables characterization of a wide range of temporal 
bone pathology and it should be worthy to note here 
that high-resolution computed tomography can be 
used as a reliable tool.

Conflict of interest: none.
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Background and objectives: AKI is an increasingly common complication of critical illness, with some researches 
showing that as high as 1 in 5 adults and 1 in 3 children experiencing AKI per hospital admission. Whether occurring 
in the community or in the hospital, the clinical and public health importance of AKI is well established due to the 
association with high mortality and its separate independent effect on the risk of death and resource use. This study 
was aimed to find out the etiology and outcome of acute kidney injury patients requiring haemodialysis. 

Methods: A retrospective study was done on 70 patients  of AKI who required haemodialysis support in dialysis unit 
of medicine department of Jahurul Islam Medical College Hospital, Kishoreganj during the time period from Jan - 
2018 to Dec – 2020. All patients of age 13 and above with AKI and have been dialyzed at least once during the study 
period were included. 

Results: In this study, there was an overall male preponderance (70%) with age range of 13-40 years (48.57%). Most 
common features of presentation were oliguria, cough, respiratory distress, drowsiness, disorientation, reddish urine, 
pedal edema, fever and high blood pressure. The most common causes of AKI were sepsis (30%), hypovolemia 
(21.42%), acute glomerulonephritis (AGN) (14.29%) and pregnancy related causes (10%). Common indications for 
haemodialysis of AKI patients were refractory fluid overload (70%), features of uraemic encephalopathy (22.86%). In 
this study, 78.57% of AKI patients requiring haemodialysis were improved and discharged, 08.57% patients were 
progressed to end stage renal disease, 07.15% patients were expired and 05.71% patients were absconded. 

Conclusion: It is concluded that sepsis, hypovolemia, AGN, obstetric causes, surgical causes and nephrotoxins were 
the primary causes of AKI patients requiring haemodialysis in this study. Most of these causes can be prevented with 
simple interventions such as appropriate management of infections, health education on oral rehydration, quality 
prenatal and emergency obstetric care and taking appropriate precautions when prescribing potentially nephrotoxic 
medications. Majority of the patients of AKI with complications were improved with haemodialysis. So, expansion of 
haemodialysis services to all parts of the country is necessary. 

Key words: Acute kidney injury, Haemodialysis.

ABSTRACT

AKMMC J 2021; 12(2) : 98-103

AKI, previously known as Acute Renal Failure, is a 
clinical syndrome characterized by an abrupt decline 
in glomerular filtration rate sufficient to decrease the 
elimination of nitrogenous waste products (urea and 
creatinine) and other uremic toxins which is 

reversible. According to the Kidney Disease – 
Improving Global Outcomes (KDIGO) criteria AKI is 
a decline in kidney function during 48 h as 
demonstrated by an increase in serum creatinine of 
more than 0.3 mg/dl or an increase in serum creatinine     

Introduction
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of more than 50 % upon admission during 7 days or 
the development of oliguria. According to the KDIGO 
criteria, stage 1 encompasses a SCr level increase of ≥
0.3 mg/dL (26.5 μmol/L) within 48 h or increase in 
SCr to ≥1.5 times baseline, which is known or 
presumed to have occurred within 7 days; stage 2, 
increase in SCr to 2.0–2.9 times baseline; stage 3, 
increase in SCr to 3.0 times baseline or to ≥4.0 mg/dL 
(353.6 μmol/L), or receipt of renal replacement 
therapy (RRT).1 

AKI is an increasingly common complication of critical 
illness, with some researches showing that as high as 1 in 
5 adults and 1 in 3 children experiencing AKI per 
hospital admission. Whether occurring in the community 
or in the hospital, the clinical and public health 
importance of AKI is well established due to the 
association with high mortality and its separate 
independent effect on the risk of death and resource use.2

In developing countries, sepsis (due to UTI, 
pneumonia, infected diabetic foot, viral hepatitis, 
bacterial peritonitis, leptospirosis) hypovolemia (due 
to diarrheal diseases, acute blood loss, acute 
pancreatitis) cardiogenic shock (due to acute 
myocardial infarction, LVF, complete heart block) 
acute glomerulonephritis, acute tubular necrosis, 
nephrotoxic drugs like NSAIDS, aminoglycosides are 
the common medical causes of AKI. Surgical causes 
like obstructive uropathy, postoperative sepsis, 
obstetric causes like puerperal sepsis, severe 
preeclampsia and severe post partal haemorrhage are 
also the causes of AKI in our country. Regardless of 
cause, the management of AKI is mainly supportive. 
Haemodialysis is the most efficient and commonly 
used renal replacement therapy when medical 
management fails to treat the complications of AKI. 

The aim of this study is to find out the etiology and 
outcome of acute kidney injury patients requiring 
haemodialysis.

Methods: 

A retrospective study was done on 70 patients of AKI 
who required haemodialysis support in dialysis unit of 
medicine department of Jahurul Islam Medical 
College Hospital, Kishoreganj during the time period 
from Jan-2018 to Dec-2020. The medical record of all 

patients haemodialyzed during the study period were 
identified from the dialysis unit log book and the 
clinical records retrieved from the hospital record 
office. All patients of age 13 and above with AKI and 
have been dialyzed at least once during the study 
period were included. In the hospital patients of age 
13 and above are considered as “adults” and admitted 
to the adult patient wards. Those patients who had 
dialysis for overdose of dialyzable drugs, those who 
were under the age of 13 or had incomplete or missing 
records were excluded. Data on socio-demographic, 
clinical presentation, laboratory variables, etiology, 
dialysis variables and outcome were collected using a 
structured questionnaire. 

Qualitative data were expressed in the form of 
numbers, frequency and percentages. All calculations 
were carried out using a standard statistical package 
for Social Sciences (SPSS version 19, Inc. in 
Chicago, USA).

Results:  

A total of 70 patients with AKI underwent 
haemodialysis from January-2018 to December-2020. 
In this study, there was an overall male preponderance 
(70%) with age range of 13-40 years (48.57%). In this 
study, most common features of presentation were 
oliguria, cough, respiratory distress, drowsiness, 
disorientation, reddish urine, pedal edema, fever and 
high blood pressure. 

In this study, Sepsis was the leading (30%) cause of 
AKI requiring haemodialysis which was secondary to 
UTI, pneumonia, infected diabetic foot, viral 
hepatitis, febrile neutropenia, and secondary bacterial 
peritonitis. Hypovolemia due to diarrheal illness, 
vomiting, blood loss and acute pancreatitis was the 
cause of AKI in 21.42% of patients requiring 
haemodialysis.

Though difficult to accurately diagnose in our setup 
due to lack of availability of renal biopsy, AGN 
(diagnosed through clinical means) was found in 10 
patients (14.29%) requiring haemodialysis. We 
diagnosed AGN clinically when there was an acute 
onset of oliguria followed by body swelling, with new 
onset hypertension, haematuria and some degree of 
proteinuria.  
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The pregnancy related causes of AKI requiring 
haemodialysis were found in 7 patients (10%) and 
mainly due to severe preeclampsia, puerperal sepsis 
and postpartum haemorrhage. 6 (8.57%) patients had 
AKI superimposed on CKD, with the most common 
cause of CKD being diabetes and hypertension. A 
majority of these patients had not been diagnosed 
initially with CKD as they were presenting to a health 
facility for the first time. 

The common post renal obstructive causes were stone 
disease, followed by benign prostatic hyperplasia and 
strictures. Obstructive uropathy and postoperative AKI 
were found in 5 patients. The most common 
nephrotoxins were NSAIDS and aminoglycosides 
mainly gentamycin. Rhabdomyolysis following 
physical assault and RTA was found in 3 patients.

The most common indications for haemodialysis of 
AKI patients were refractory fluid overload (70%) 
leading to respiratory failure, uraemic encephalopathy 
(22.86%) and hyperkalamia (4.28%). Serum creatinine 
was > 6.8 mg/dl in most of the patients. Blood urea was 
> 180 mg/dl in 55 patients. 49 patients developed 
pulmonary oedema. Only 3 patients developed severe 
hyperkalemia that did not respond to medical 
treatment. Haemodialysis was done for 2 to 4 hours in 
every session. The average number of dialysis sessions 
was 4, with a maximum of 18 and a minimum of 3. In 
this study, 78.57% of AKI patients requiring 
haemodialysis were improved and discharged, 08.57% 
patients were progressed to end stage renal disease, 
07.15% patients were expired and 05.71% patients 
were absconded.

Table-1: Age distribution of patients with AKI 
requiring haemodialysis  (n= 70). 

Table-2: Sex distribution of patients with AKI 
requiring haemodialysis  (n= 70).

Table-3: Common clinical features of patients with 
AKI requiring haemodialysis (n= 70).

Table-4: Common causes of AKI patients requiring 
haemodialysis (n= 70).

Age Total number of patients   Percentage (%)  
13-20              18 25.71% 
21-30              12 17.14% 
31-40              04 05.72% 
41-50  07 10.00% 
51-60  06 08.57% 
61-70  15 21.43% 
71-80  05 07.14% 
>80  03 04.29% 
Total              70 100% 

Sex Total number of patients Percentage (%) 

 Male 49  70% 

Female 21  30% 

Total   70  100% 

Clinical features Number of patients Percentage (%) 

Oliguria  65 92.86% 

Body swelling 62  88.57% 

Reddish urine        55 78.57% 

Cough    49 70.00%  

Breathlessness 49 70.00

Raised Blood Pressure 22 31.43% 

Fever           18 25.71% 

Drowsiness 16 22.86% 

Disorientation              14 20.00% 

Anuria 04 05.71% 

Clinical featu res         Frequency Percentage (%) 

Sepsis  21 30.00%  

Hypovolemia  15  21.42%  

AGN  10 14.29%  

Pregnancy related causes    07 10.00%  

AKI on CKD patients                    06 08.57%  

Surgical causes  05 07.14

Nephrotoxic drugs  03 04.29 % 

Rhabdomyolysis  03 04.29 % 

Total               70 100 % 



DISCUSSION:

The present study was done on 70 patients of AKI who 
required haemodialysis support in dialysis unit of 
medicine department of Jahurul Islam Medical 
College Hospital, Kishoreganj during the time period 
from Jan-2018 to Dec-2020. In this study, there was an 
overall male preponderance (70%) with age range of 
13-40 years (48.57%). Ibrahim et al. also found male 
preponderance and predominant young patients in 
their study in Ethiopia.3 The most common presenting 
features were oliguria, body swelling, haematuria, 
features of pulmonary edema and encephalopathy. 
Emen-Chioma from Nigeria and Bagshaw from 
Calgary, Alberta Canada also found oliguria, body 
swelling, haematuria, features of pulmonary edema 
and encephalopathy in their study.4, 5

In this study, Sepsis was the leading (30%) cause of 
AKI requiring haemodialysis which was secondary to 
UTI, pneumonia, infected diabetic foot, viral 
hepatitis, febrile neutropenia, and secondary bacterial 
peritonitis. Hypovolemia due to diarrheal illness, 
vomiting, blood loss and acute pancreatitis was the 
cause of AKI in 21.42% of patients requiring 
haemodialysis. AGN was found in 10 patients 
(14.29%) requiring haemodialysis. The pregnancy 
related causes of AKI requiring haemodialysis  were 
found in 7 patients (10%) and mainly due to severe 
preeclampsia, puerperal sepsis and postpartum 
haemorrhage. 6 (8.57%) patients had AKI 
superimposed on CKD, with the most common cause 
of CKD being diabetes and hypertension. Obstructive 
uropathy and postoperative AKI were found in 5 
patients. The most common nephrotoxins were 
NSAIDS and aminoglycosides mainly gentamycin. 
Rhabdomyolysis following physical assault and RTA 
was found in 3 patients.

In contrast to developed countries infections, 
hypovolemia, AGN, obstetric complications, surgical 
causes and nephrotoxins are the major cause of AKI 
in the developing countries. This is also reflected in 
this study. Sepsis was the most common (53.1%) 
etiology of AKI followed by Hypovolemia (9.4%), 
biological toxins (8.4%), nephrotoxic drugs and 
chemicals (7.4%), cardiac causes (7.4%), and acute 
glomerulonephritis (1.9%) in the study conducted by 
Vikrant S et al. in India in 2018.6 The most common 
causes of AKI were hypovolemia (22.5%), AGN 
(21.9%) and pregnancy related causes (18.5%) in the 
study conducted by Ibrahim et al. in Ethiopia in 
2016.3 Similar results were found in studies done in 
Africa, where sepsis, hypovolemia and AGN were the 
common causes of AKI.7-11

All the pregnancy related causes which includes 
severe preeclampsia/eclampsia, puerperal sepsisand 
postpartum haemorrhage are preventable. This 
indicates the need for increasing access to appropriate 
and good quality prenatal and emergency obstetric 
care services.

The most common indications for haemodialysis of 
AKI patients were refractory fluid overload (70%) 
leading to respiratory failure, uraemic encephalopathy
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Table-6: Indications of haemodialysis of AKI patients  
(n =70).

Table-7: Outcome of AKI patients requiring 
haemodialysis (n= 70).

Table-5: Selected Investigations findings of AKI 
patients requiring haemodialysis (n= 70).

Investigations findings  Number of patients  Percentage (%) 

Urea  >180 mg/dl 55      78.57% 
Creatinine  > 6.8 mg/dl 70      100% 
Serum potassium > 7 mmol/L 03              04.29% 
Blood PH  < 7.2 02       02.86% 
CXR P/A view findings of  
pulmonary oedema 49

       
70.00%

 

Indications Frequency Percentage (%) 
Refractory fluid overload          49 70.00% 
Uraemic encephalopathy 16            22,86% 
Hyperkalamia 03            04.28% 
Metabolic acidosis 02            02.86% 
Total        70            100% 

Outcome Frequency Percentage (%) 
Improved        55 78.57% 
Progressed to ESRD        06   08.57% 
Absconded          04       05.71% 
Expired         05 07.15% 
Total        70 100% 



(22.86%) and hyperkalamia (4.28%). Serum 
creatinine was > 6.8 mg/dl in most of the patients. 
Blood urea was > 180 mg/dl in 55 patients. 49 patients 
developed pulmonary oedema. Only 3 patients 
developed severe hyperkalemia that did not respond 
to medical treatment.  Haemodialysis was done for 2 
to 4 hours in every session. The average number of  
dialysis sessions was 4, with a maximum of 18 and a 
minimum of 3. Ibrahim et al. in Ethiopia in 2016 also 
found most common indications to be refractory fluid 
overload (89.4 %), followed by uremic signs and 
symptoms (61.1%) for haemodialysis and average 
number of dialysis session was 4.8 in their study.3 Our 
results are in contrast to those from an ICU center in 
Morocco and that of three health boards in Scotland, 
which has found the most common indications to be 
refractory hyperkalemia, followed by metabolic 
acidosis.8, 9

In this study, 78.57% of AKI patients requiring 
haemodialysis were improved and discharged, 
08.57% patients were progressed to end stage renal 
disease, 07.15% patients were expired and 05.71% 
patients were absconded. Ibrahim et al. found 53% of 
AKI patients requiring haemodialysis were improved, 
07.30% patients were progressed to end stage renal 
disease, 29.1% patients were expired and 10.6% 
patients were absconded.3 A global meta-analysis of 
studies done across the globe which has shown a 
pooled AKI-associated mortality rate 49.4% for AKI  
requiring haemodialysis.2

The mortality rate of 7.15 % of our study is much 
lower than other study most probably duo to early 
diagnosis, proper counseling of patients about fatality 
of AKI and early initiation of hamodialysis. 05.71 % 
of AKI patients requiring haemodialysis were 
absconded most probably due to poor economical 
conditions.

Conclusion:

Consistent with other studies from developing world, 
this study has also shown that sepsis, hypovolemia, 
AGN, obstetric causes, surgical causes and 

nephrotoxins are the primary causes of AKI requiring 
haemodialysis. Most of these causes can be prevented 
with appropriate management of infections, simple 
interventions such as health education on oral 
rehydration, quality prenatal and emergency obstetric 
care, and taking appropriate precautions when 
prescribing potentially nephrotoxic medications. 
Haemodialysis played an important role in the 
treatment of complications of AKI patients. So, 
expansion of haemodialysis services to all parts of the 
country is necessary.

Abbreviations: AKI - Acute Kidney Injury;  AGN - 
Acute Glomerulonephritis; KDIGO – Kidney 
Disease- Improving Global Outcome; RRT – Renal 
Replacement Therapy; SPSS – Standard Statistical 
Package for Social Science; UTI – Urinary Tract 
Infection; LVF – Left Ventricular Failure; NSAIDS – 
Non Steroidal Anti Inflammatory Drugs; USA – 
United States of America; CKD - Chronic Kidney 
Disease; ESRD – End Stage Renal Disease. 
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A 50-year-old diabetic female attended in September, 2021 with a huge swelling in front of her neck, respiratory 
distress, hoarseness of voice, & generalized weakness for 1 month. All the biochemical tests were inconclusive 
but S. calcitonin was high(>0.08ng/ml), Fiber optic laryngoscopy revealed left vocal cord paralysis, X-ray chest 
revealed right sided tracheal deviation, CT-scan of Neck revealed large solid mass in thyroid with mediastinal 
extension & cervical lymphadenopathy. Patient undergone total thyroidectomy. The specimen sent for 
histopathology and revealed medullary carcinoma of thyroid gland. 

Key words:  Medullary carcinoma, stridor, total thyroidectomy, mediastinal extension.

ABSTRACT

AKMMC J 2021; 12(2) : 104-106

Medullary carcinoma of Thyroid (MTC) is about 5% 
of all thyroid neoplasms with the pathology of para 
follicular C cell and a higher calcitonin level. Genetic 
(MEN IIA, MEN IIB) association and family history 
are also common etiology in this type. The tumor 
being aggressive in nature, mediastinal, lung and bone 
metastasis are common features of it. Sometimes in 
spite of not having any endocrinopathy, post-surgical 
follow up for calcitonin level is a necessary need for 
recurrent or residual tumors. Clinically dyspnea, 
dysphagia, voice hoarseness are clues to suspect this 
variety of neoplasm of thyroid but Fine Needle 
Aspiration cytology (FNAC), Serum calcitonin and 
exclusion of genetic predisposition and family history 
is confirmatory. However, surgery is the mainstay of 
treatment in this type of tumor with removal of nodes 
up to level VI even if not involved. Radioactive iodine 
and chemotherapy playing no role here despite 
recently advanced developments of treatment 
technologies has been in progress like being in 
researches that some targeted therapies like tyrosine 

kinase inhibitors can reduce symptomatic metastatic 
neoplasms. Other than differentiated thyroid cancers, 
MTC cells doesn’t uptake iodine, and iodine-131 
treatment is not effective1.  In this case report, total 
thyroidectomy relieved the left recurrent laryngeal 
nerve involvement and tracheal compression with the 
stridor but there was no need of post-operative 
tracheostomy and naso-gastric feeding tube insertion, 
with a good voice is a remarkable achievement.

Case Report:
A 50-year-old diabetic, euthyroid, normotensive 
female came with the complaints of a very big neck 
swelling that grew very rapidly in last 1 month. She 
also complained of dysphagia, respiratory distress, 
hoarseness of voice and generalized weakness of 
same duration. She has no history of diarrhea, cough 
or joint pain. She has no family history of any cancer, 
no history of significant weight loss. She was on 
metformin 500mg twice daily but her sugar profile 
was always in normal range.

Introduction
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On clinical examination, a huge swelling (8cm x 
6.5cm x 5cm) on the anterior aspect of neck in the 
midline mostly in upper and middle portion of thyroid 
gland is obvious in inspection without and engorged 
vein or visible pulsation. On palpation, the swelling 
was hard, fixed with underlying structure, immobile, 
normal surface temperature also with mediastinal 
extension. There were also palpable lymph nodes 
(level II-V). Trachea was shifted to the right. On 
auscultation there was no aortic bruit, no rhonchi or 
crepitation sound on chest but stridor present. On 
investigation, CBC revealed high ESR (110mm), 
Serum calcitonin was 10.89ng/ml which is 
significantly higher than normal (0.08ng/ml). 

On Chest x ray, there was clear lung field but trachea 
was extremely deviated on right side due to the 
compression of the mass, fiber optic laryngoscopy 
revealed left vocal cord paralysis, USG of neck 
revealed a large solid mass of about 6cm X 5cm sized 
multinodular goiter suggesting FNAC. On CT-scan of 
neck there was finding of a large mass of about 8cm X 
6.5cm X 5cm in the left lobe of thyroid gland with 
remarkable rightward compression over trachea and 
mild intra-thoracic extension. With the respiratory 
distress and dysphagia patient undergone total 
thyroidectomy and also intra-thoracic extension was 
cleared and ipsilateral elective neck dissection (level 
II-V) was done, total specimen was sent for 
histopathology and revealed medullary carcinoma of 
thyroid gland.

Discussion:

Medullary carcinoma of thyroid originated from para 
follicular C cells of thyroid. Most of medullary 
carcinoma are sporadic (80%), although minority of 
them may occur in hereditary form (Multiple 
Endocrine Neoplasm type-2 (MEN2)2. High 
calcitonin and carcino-embryonic antigen are key to 
diagnose this cancer variety but FNAC and elevated 
calcitonin are the hallmark. 

Histopathology report revealed a malignant tumor 
composed of solid proliferation of round to polygonal 
cells with amphophilic cytoplasm arranged in nested 
trabecular and pseudopapillary patterns and 
deposition of amyloid in extensive areas within 
tumor, also with some extensive areas of necrosis 
(Figure 1). Clinical picture of medullary carcinoma 
resembles pain, dyspnea, dysphagia, voice 
hoarseness, diarrhea, palpable neck nodes. Lymph 
node, blood, lung, mediastinum metastasis is common 
afterwards. Recurrence of the tumor is also 
characteristic. 

In our case, patient had dyspnea, dysphagia, 
hoarseness, palpable lymph nodes on left side (level 
II-V). In terms of physical exam, before observing the 
lab results swelling was palpated suspicious for 
malignancy and then we also went through fiber optic 
laryngoscopy that revealed left vocal cord palsy, then 
for diagnostic purpose calcitonin was sent and 
proceed for CT-Scan of Neck. Higher Calcitonin 
levels being the hallmark and Ct-Scan Resulted in a 
massive mass with retro-sternal extension and 
deviating trachea on right and with other remaining 
normal investigations required for general anesthesia 
fitness. We decided the case was obvious for surgical 
exploration with central clearance.

So, we undertook Total Thyroidectomy with selective 
neck dissection (level II-V) and along with central 
clearance which is the preferred procedure. After 
surgery, the specimen was sent enbloc for 
histopathology and revealed medullary carcinoma of 
thyroid gland. Medullary carcinoma accounts for as 
much as 13% of all thyroid cancer-related deaths3,4. 
Survival rates for 10 years range from 56% to 96% 

Figure 1. Histopathological photomicrograph of Medullary 
Carcinoma of Thyroid.



respectively with adequate treatment. Proper 
identification through imaging, calcitonin level and 
proper exclusions of family history and MEN IIA, 
MEN IIB genetic predisposition are necessary too. 
Serum calcitonin and carcino embryonic antigen 
levels are measured every three-months after surgery, 
the NCCN guidelines recommends yearly serum 
calcitonin and CEA test5.

Conclusion:

If proper management or surgery can be done in early 
time, survival rate will be more. Our patient was good 
till the last follow-up.

Conflicts of interest: None
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Cerebral aspergillosis has the tendency to occur in immune-compromised patients. Less commonly, 
immune-competent individuals can be affected, with neuroimaging findings being difficult to interpret. A 
surgical excision with aggressive antifungal therapy is required for a proper management. This case report 
describes an immune-competent patient with cerebral aspergillosis that presented radiologically as a suspicious 
mass to be diagnosed pathologically and excised surgically.

Key words: Cerebral Aspergillosis, CNS fungal infection, antifungal.

ABSTRACT
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Introduction

CNS infections are not uncommon in a developing 
country like Bangladesh with huge population 
burden, poor hygiene, malnutrition and less health 
awareness. A retrospective study conducted by the 
Department of Neuropathology at NINS&H for a 
period of five (05) years between June 2013 to March 
2018 involved a total of 2504 intracranial SOL cases 
of which 61(2.4%) cases were infectious lesions. 
Among 61 cases, 33(54.1%) cases were tubercular, 
21(34.4%) cases were suppurative and rest 7(11.5%) 
cases were fungal.1 Cerebral aspergillosis has the 
tendency to occur in immune-compromised patients. 
Less commonly, immune-competent individuals can 
be affected, with neuroimaging findings being 
difficult to interpret. The diagnosis necessitates 
imaging of the brain as well as the sinuses with biopsy 
and pathological confirmation. A surgical excision 
with aggressive antifungal therapy is required for a 
proper management. This case report describes an 
immune-competent patient with cerebral aspergillosis 
that presented radiologically as a suspicious mass to 
be diagnosed pathologically and excised surgically.

Case Report

A 42-year male non-diabetic, normotensive, 
non-asthmatic poultry farmer was admitted to the 
hospital with history of weakness in right upper and 
lower limbs, dysphasia and episodes of absence 
seizure for 2 years. His weakness initially was on the 
right upper limb which was insidious in onset, 
progressively increased making him unable to 
perform day to day activities with loss of grip. His 
condition gradually deteriorated and developed 
right-sided hemiparesis and aphasia for the last 12 
months. He had no history of headache, loss of 
consciousness but had few episodes of absence 
seizures. On examination, his higher psychic function 
was normal. His cranial nerves were intact. His pupils 
were equal on both sides, 3mm in diameter, regular, 
reacting to light. He exhibited motor deficit on the 
right side, MRC grading 2/5. No sensory deficit, signs 
of cerebellar dysfunction or meningeal irritation were 
present. On investigations, FBC showed Neutrophilic 
leukocytosis. The Chest X- ray was normal. The 
serological test of the patient for HIV and HBV were 
negative. CT- scan of Brain showed a single rim 
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contrast enhancing hypodense area with surrounding 
edema in left fronto-parietal region with slight mid-line 
shift to the right (Figure 2). Provisional diagnosis was 
Tuberculoma. The differential diagnoses were High grade 
glioma, pyogenic abscess and metastasis. For our patient, 
post-operative period was uneventful. Post-operative 
CT-scan of Brain immediately after surgery (Figure 3.1) 
showed edematous changes containing air densities in left 
fronto-parietal white matter. CT scan at the end of 3 
weeks after operation showed no new lesion in the left 
fronto-parietal region [Figure 3.2]. Follow-up at 8 weeks 
as well as 6 month (Figure 4.1, 4.2) after operation 
revealed hypo-intense mass with hyper-intense thin rim in 
left fronto-parietal region in MRI scan. Patient’s 
right-sided hemiparesis and aphasia improved. After 
taking Voriconazole for 12 months, the patient presented 
with Drug-induced cholestasis which was managed by 
lowering the dose of voriconazole. Within the duration of 
22 months after discharge, he had 2 episodes of seizures 6 
months apart. He is also receiving Levetiracetam 500mg 
thrice daily since the beginning. He is co-operative and 
conscious, under follow-up.  

Figure 1: Fungal hyphae with spores on Histopathology (H&E 
preparation).

Figure 2: CT-scan of Brain with contrast- Single rim enhancing 
hypodense lesion in the left fronto-parietal region with 
peri-lesional edema. 

Figure 3.1: CT-scan of Brain (08 Apr 2019) showing 
edematous changes containing ai densities in left 
fronto-parietal region. 

Figure 3.2: CT-scan of Brain (30 Apr 2019) showing 
similar findings as fig. 3.1. 

Figure 4.1: Axial T1-weighted MR image showing ring 
enhanced hypo-to-isotense lesion in left fronto-parietal 
region.



Discussion: 

As the study mentioned above, incase of fungal 
infection(7 cases) highest incidence was of 
aspergillosis(4 cases) followed by zygomycosis(2 
cases) and phaohypomycosis (1 case). CNS 
aspergillosis results from angioinvasive infection of 
the central nervous system by the fungus Aspergillus 
spp.2 The clinical manifestations and prognosis of 
CNS aspergillosis are distinctly different in 
immune-competent and immune-compromised 
patients. The mortality rate of Aspergillus infection in 
the immune-competent population is approximately 
10% to 20%, while that in immune-compromised 
patients can be as high as 85% to 100%. In 
immune-compromised patients, a clear history of 
immune abnormalities is usually noted and the 
Aspergillus often invades multiple sites. Whereas, in 
immune-competent patients it usually manifests as 
isolated brain lesions that present a great diagnostic 
challenge.Aspergillus infection in the CNS is 
relatively rare and is frequently misdiagnosed and 
undertreated in the immune-competent population. 
The clinico-radiological features of CNS aspergillosis 
have not been well elucidated, and the clinical 
treatment remains challenging in immune-competent 
patients. Mortality in patients treated with 
voriconazole is still unacceptably high, and more 
efficacious treatments are needed.3

There are more than 200 species of Aspergillus but 
fewer than 20 have been implicated in human disease; 
the most important are A. fumigatus and A. flavus. 
Aspergillus species are ubiquitous in the environment, 
growing in the soil, on plants, and on decomposing 
organic matter.4 The lungs are the primary site of 
infection because Aspergillus tends to enter the human 
body in the form of spores by inhalation. CNS 
infection may occur through different ways4,5,6 

I.      Hematogenous dissemination from the lungs. 

II.     Direct extension from the paranasal sinuses, ear 
and orbits. 

III.    Direct inoculation at the time of neurosurgery.

IV.  Traumatic implantation of spores in corneal 
infection. 

V.     Inadvertent inoculation as in endocarditis. 

VI.  Introduction of foreign bodies in the form of 
ventriculoperitoneal shunts and Ommaya 
reservoirs.

VII.   Performance of Lumbar punctures and injection 
of drugs. 

VIII.  Head trauma. 

Major risk factors predisposing to CNS aspergillosis 
include hematologic malignancies, allogeneic bone 
marrow transplantation, hematopoietic stem cell 
transplantation, solid organ transplantation, the 
acquired immunodeficiency syndrome, chronic 
pulmonary diseases, use of immunomodulating drugs, 
such as alemtuzumab, chemotherapy, corticosteroids. 
Other identified risk factors have included hepatic 
failure, Diabetes mellitus, Cushing’s syndrome, and 
thermal burns.6 Different from other cases of 
immune-competent hosts presented in the literature, 
our patient had no diabetes mellitus, prolonged 
hospitalization, or malignant disease. However, he had 
a history of working in poultry farm as a possible 
predisposing factors for the development of nasal 
aspergillosis followed by spread to the brain.

CNS manifestations of intracranial aspergillosis 
include intracranial aneurysms, meningitis, infarction, 
hemorrhage, single or multiple cerebral abscesses 
(most common), epidural abscess or myelitis or 
mycotic aneurysms and space-occupying granulomas. 
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Figure 4.2: Axial T2-weighted MR image showing ring 
enhanced hyperintense lesion with surrounding edema in 
left fronto-parietal region. 



Occlusion of intracranial vessels ensues with 
consequent infarction of tissue and subsequent 
abscess formation.6 The most common finding is a 
mass lesion with a thick irregular wall, which 
indicates a competent host defense mechanism that is 
attempting to encapsulate or isolate the offending 
organisms.7 Cerebral aspergillosis predominantly 
affects intra-axial structures, although adjacent tissues 
such as meninges can also be involved. Arterial route 
is the main route of contamination and the disposition 
of intracerebral arterial division causes development 
of diseases in this way at the in transitional zones 
between cortex and white matter, and are 
characterized by gray discoloration and softening of 
the central tissue.6 Branches of the middle and 
anterior cerebral arteries are usually infiltrated by 
hyphae, resulting in direct or indirect damage, 
especially in frontal, temporal, and parietal lobes. 
Deep cerebral nuclei and white-matter tracts can also 
be involved, but damage to cerebellar lobes and 
further structures of the posterior fossa is scant. 
Hemorrhages in some lesions make them darker and 
harder. The surrounding tissue is often edematous. 
Meningeal involvement may appear as opacity and 
thickening of the meninges, related to invasion by 
inflammatory cells and surrounding fibrosis.9  

Clinical presentations are similar to those in 
neoplasms, making diagnosis problematic. The most 
common symptoms involved focal neurologic 
deficits, and it depends on the region affected. 
Convulsions, fever, hemiparesis, cranial nerve 
deficits, paralysis, and sensory impairment are 
common. Features of meningitis and subarachnoid 
hemorrhage resulting from mycotic aneurysms also 
have been reported in the literature.7  In our review 
focusing on immune-competent host presented with 
space-occupying lesions, the most common symptom 
was hemiparesis and aphasia.

The diagnosis of CNS aspergillosis requires the 
demonstration of the organism and its invasion in 
CNS tissue or isolation of the organism from a biopsy 
specimen or CSF. Histologically the granulomas 
show dense fibrosis with infiltration of lymphocytes, 
plasma cells,  and mononuclear cells along with areas 
of necrosis which is concordant with the result of our 
patient.18 The multi-nucleated giant cells are foreign 

body type and contain slender septate, acute angle 
branching hyphae of Aspergillus spp. are best seen 
after staining with H&E, PAS stain or 
Gomori’smethenamine silver stain.17 Also H&E stain 
helps differentiate aspergilloma and tuberculoma.18 
Staining of brain tissue sample was not performed in 
our case as it was not advised by the pathologist. 
Blood cultures in SDA media are rarely positive. 
Direct microscopy stained with KOH and calcofluor 
white is often negative. CT or MRI of the brain most 
commonly shows single or multiple ring-enhancing 
lesions with surrounding edema. Other radiographic 
appearances include hemorrhagic infarction pattern, 
parenchymal hemorrhage pattern, and diffuse necrotic 
encephalitis pattern. An ELISA and LAT for 
detecting Aspergillusgalactomannan, an Aspergillus 
antigen, has been licensed in the United States for the 
diagnosis of invasive aspergillosis.8

Immune status is crucial to determine the clinical 
outcomes.7 A combined medical and neurosurgical 
treatment should be considered in all patients with this 
disease.10 The prognosis for cerebral aspergilloma is 
generally poor, although surgical removal and 
drainage may give temporary improvement, and 
sometimes cure, particularly when coupled with 
administration of anti-mycotic agents. Amphotericin 
B has been regarded generally as the drug of choice 
for effective therapy, although in recent years the 
azoles have been tried, being less toxic and more 
acceptable to the patient.11 The major causes for the 
devastating prognosis in CNS aspergillosis are limited 
number of drugs, toxicity of the drugs and a poor 
penetration of antifungal drugs into the CNS, with the 
exception of voriconazole. Treatment with 
voriconazole results in measurable drug levels in the 
cerebrospinal fluid, which may exceed the minimal 
inhibitory concentration for aspergillus. Moreover, 
voriconazole brain tissue levels exceed those 
measured for other antifungal drugs.12 The following 
antifungal agents are active against Aspergillus 
species: amphotericin B deoxycholate, liposomal 
amphotericin B, itraconazole, voriconazole, and 
caspofungin. Voriconazole is considered as the agent 
of first choice for the treatment of invasive 
aspergillosis. This may also apply for the treatment of 
CNS aspergillosis. New drugs in development, such 
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as posaconazole, ravuconazole, micafungin, and 
anidulafungin are also active against Aspergillus 
species and may offer new options for therapy. All 
drugs need to be given at high doses, and the optimal 
duration of therapy is unknown. Although it would be 
reasonable to continue to treat until clinical and 
radiographic abnormalities have resolved, it may be 
necessary to continue treatment as long as the 
underlying predisposition for invasive Aspergillus 
infection exists.8 Therefore, our patient continues to 
receive oral voriconazole due to persistence of 
radiological evidence of infection even after 2 years. 
Recently published guidelines promulgated by the 
Infectious Diseases Society of America recommend 
voriconazole as the primary drug of choice for 
systemic antifungal therapy of CNS aspergillosis; 
itraconazole, posaconazole or high dosages of a lipid 
formulation of amphotericin B are recommended for 
patients intolerant of or refractory to voriconazole.6 

Even though Amphotericin B is often used in the 
treatment of life-threatening fungal infections, 
impaired renal function is a relatively common 
complication. As are other renal manifestations, 
including urinary potassium wasting and 
hypokalemia, urinary magnesium wasting and 
hypomagnesemia, metabolic acidosis due to type 1 (or 
distal) renal tubular acidosis, and polyuria due to 
nephrogenic diabetes insipidus.13 Azole antifungals 
are first-line options in the prophylaxis and prolonged 
treatment of invasive fungal infections. Long-term 
use of azoles is associated with hepatotoxicity which 
was presented by our patient. Other adverse effects 
include peripheral neuropathies, pancreatitis and 
hormone-related effects, including gynecomastia, 
alopecia, decreased libido, oligospermia, azoospermia, 
impotence, hypokalemia, hyponatremia, and (rarely) 
adrenal insufficiency. In addition, voriconazole has 
been associated with periostitis, phototoxic reactions, 
and squamous cell carcinoma.14,15

Conclusion
CNS aspergillosis usually involves immune- 
compromised patients; however, immune-competent 
patients and those with “mild” immunosuppression, 
such as diabetes mellitus, may also be affected. Our 
findings indicate that immune-competent subjects are 
also at risk for Aspergillus infections. CNS 

involvement often results from dissemination of the 
infection from the lungs and para-nasal sinuses. A 
history of prior brain pathology in an immune- 
compromised patient with IA could be associated 
with a higher risk of CNS dissemination. Biopsy, CSF 
culture, and next-generation sequencing are mainstream 
diagnostic modalities. The combination of antifungal 
therapy with neurosurgery appears to be the most 
promising approach. Furthermore, voriconazole is an 
effective treatment for Aspergillus infection. Early 
diagnosis and treatment should be highlighted. 
However, mortality is still unacceptably high, and 
more efficacious therapeutic approaches are needed.
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