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About the Jou rna I 
Full Name of the Journal 
Short Name 

Ibrahim Cardiac Medical Journal 
Ibrahim Card Med J 
Bi-Annual Nature of Publication 

Published From 
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Aims & Scope 
The Ibrahim Cardiac Medical Journal is an English Language Scientific dealing with cardiovascular medicine 
addressing preventive, curative and rehabilitative cardiac services . It is an official journal of Ibrahim Cardiac 
Hospital & Research Institute and is published bi-annually. 

The Ibrahim Cardiac journal of Bangladesh intends to publish the highest quality material on all aspects of 
cardiovascular health and disease. It includes articles related to original research findings, technical evaluations 
and reviews. In addition, it provides readers opinion regarding the articles published in the journal. 

Instruction to Authors 
apers 

The Ibrahim Cardiac Medical journal (published bi
annually) accepts contributions from all branches of 
cardiovascular diseases which include original articles, 
review articles, case rep9rts, and letter to the Editor. 

The articles submitted are accepted on the condition 
that they must not have been published in whole or in 
part in any other journal and are subject to editorial 
revision. The Editor preserves the right to make 
literary or other alterations which do not affect the 
substance of the contribution. It is a condition of 
acceptance that the copyright becomes vested in the 
journal and permission to republish must be obtained 
from the publisher. Authors must conform to the 
uniform requirements for manuscripts submitted to 
biomedical journals UAMA 1997; 277: 927-34). 

Legal Considerations 

Authors should avoid the use of names, initials and 
hospital numbers which may lead to recognition of a 
patient. A table or illustration that has been published 
elsewhere should be accompanied by a statement that 
permission for reproduction has been obtained from 
the authors or publishers. 

P.reparation of manuscript 
Each manuscript should indicate the title of the paper, 
and the name(s) and full address(es) of the author(s). 
Contributors should retain a copy in order to check 
proofs and in case of loss. Two hard copies of each 
manuscript (double-spaced) should be submitted. If a 
manuscript is accepted for publication in the ICMJ, the 
editor responsible for it may request a soft copy (a CD 
or via internet) of the final revision. Each paper will be 
reviewed for possible publication. The Editor may wish 

to see the raw data (electronic form) if necessary. 

In preparing the manuscr ipt , use double spacing 
throughout, including t itle, abstract, text, 
acknowledgement, references, table and legends for 
illustrations and font size 'Times New Roman 12'. Begin 
each of the following sections on a separate paper. 
Number pages consecutively. 

The -standard layout of a manuscript is: 
- Title page 
- Abstract, including Keywords 
- Introduction (not headed) 
- Methods 
- Results 
- Discussion 
- Acknowledgements 
- Funding 
- List of references 
- Tables & Figures (including legends) 
- Illustrations (including legends) 

The pages should be numbered in the bottom right
hand corner, the title page being page one, etc. Start 
each section on a separate page. 

Title page 
A separate page which includes the title of the paper. 
Titles should be as short and concise as possible 
(containing not more than 50 characters). Titles should 
provide a reasonable indication of the contents of the 
paper. This is important as some search engines use 
the title for searches. Titles in the form of a question, 
such as 'Is plasma homocystine a cause or 
manifestation of acute myocardial infarction?' may be 
acce ptab I e. 

The title page should include the name(s) and 
address(es) of all author(s). Details of the authors' 
qualifications and post (e.g., professor, consultant) are 
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'Materials and methods' nor Patients and methods'. The 
Methods section should give a clear but concise 
description of the process of the study. Subjects 
covered in this section should include: 

- Ethics approval / license 

- Patient population 

-Inclusion / exclusion criteria 

- Conduct of the study 

- Data handling 

- Statistics 

- (CTA) 

Ethical clearance 

Regardless of the country of ong1n, all clinical 
investigators describing human research must abide by 
the Ethical Principles for Medical Research Involving 
Human Subjects outlined in the Declaration of Hels inki , 
and adopted in October 2000 by the World Medical 
Association . This document can be found at: 

http : I I oh s r .od . nih .gov I guide l ines I he Is in k i. htm I. 
Investigators are encouraged to read and follow the 
Declaration of Helsinki. Cl inical studies that do not 
meet the Declaration of Helsinki criteria will be denied 
peer review. If any published research is subsequently 
found to be non - compliant to Declaration of Helsinki, 
it will be withdrawn or retracted . On the basis of the 
Declaration of Helsinki , the Ibrahim Cardiac Medical 
Journal requires that all manuscripts report ing clinical 
research state in the first paragraph of the 'Methods' 
section that: 

- The study was approved by the appropriate Ethical 
Authority or Committee. 

- Written informed consent was obtained from all 
subjects, a legal surrogate, or the parents or legal 
guardians for minor subjects . 

Human subjects should not be identifiable . Do not 
disclose patients' names, initials , hospital numbers, 
dates of birth or other protected healthcare 
information. If photographs of persons are to be used , 
either take permiss ion from the person concerned or 
make the picture unidentifiab le. Each figure should 
have a label pasted on its back indicating name of the 
author at the top of the figure. Keep copies of eth ics 
approval and written informed consents. In unusual 
circumstances the editors may request blinded copies 
of these documents to address questions about ethics 
approval and study conduct. 
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Detailed description 

The methods must be described in sufficient detail to 
allow the investigation to be interpreted, and repeated 
if necessary, by the reader. Previously documented 
standard methods need not be stated in detail, but 
appropriate reference to the original should be cited. 
However, any modification of previously published 
methods should be described and reference given. 
Where the programme of research is complex such as 
might occur in a cardiovascular study in animals, it 
may be preferable to provide a table or figure to 
illustrate the plan of the experiment, thus avoiding a 
lengthy explanation. In longitudinal studies (case
control and cohort) exposure and outcome should be 
defined in measurable terms. Any variables, used in 
the study, which do not have universal definition 
should be operationalised (described in such terms so 
that it lends itself to uniform measurement). Where 
measurements are made, an indication of the error of 
the method in the hands of the author should be given. 
The name of the manufacturer of instruments used for 
measurement should be given with an appropriate 
catalogue number or instrument identification (e.g . 
Radiometer PHM 7). The manufacturer's town and 
country must be provided. In the case of solutions for 
laboratory use, the methods of preparation and precise 
concentration should be stated. 

Single Case Reports 
Single case reports of outstanding interest or clinical 
relevance , short technical notes and brief investigative 
studies are welcomed. However, length must not 
exceed 1 500 words including an unstructured abstract 
of less than 200 words. The number of figures / tables 
must not be more than 4 and references more than 25. 

Animal studies 
In the case of animal studies, it is the responsibility of 
the author to satisfy the Board that no unnecessary 
suffering has been inflicted on the animal concerned . 
Therefore, studies that involve the use of animals must 
clearly indicate that ethical approval was obtained and 
state the Home Office License number or local 
equivalent. 

Drugs 
Wh.en a drug is first mentioned, it should be given by 
tire 1:nternational non-proprietary name, followed by the 
chemical formula in parentheses if the structure is not 
well known, and, if relevant, by the proprietary name 
with an initial capital letter. Dose and duration of the 
drug should be mentioned in sufficient details . If the 
drug is already in use (licensed by il.J'propriate licensing 
authority), generic name of the drugs should preferably 
be used followed by proprietary name in brackets. 

Results 
Present the result in sequence in the text , table and 
figures. Do not repeat all the data in the tables and / or 
figures in the text. Summarize the salient points. 
Mention the statistics used for statist ical analysis as 
footnote under the tables or figures . Figures should be 
professionally drawn. Illustration can be photographed 
(Black and White glossy prints) and numbered . 

Discussion 
Comments on the observation of the study and the 
conclusion derived from it. Do not repeat the data in 
detail, already given in the results. Give implications of 
the findings, their strengths and limitations in 
comparison to other relevant studies. Avoid un-qualified 
statements and conclusions which are not supported by 
the data. Avoid claiming priority. New hypothesis or 
implications of the study may be labeled as 
recommendations. Letters are welcome. They should be 
typed double- spaced on side of the paper in duplicate. 

References 
References should be written in Vancouver style , 
numbered with arabic numerals in the order they 
appear in the text. The reference list should include all 
information, except for references with more than six 
authors , in which case give the first six names followed 
by et al. 

Examples of correct forms of references 
Journals: Tennant R, Wiggers CJ. The effects of coronary 
occlusion on myocardial contraction. Am J Physiol 1935 ; 
112:351-61. 

Chapter in a book: Hull CJ. Opioid infusions for the 
management of postoperative pain. In: Smith G, Covino 
BG, eds. Acute Pain. London: Butterworths. 1985 ;155-79. 
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Executive Editor: 
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T O RIAL 

ry Fat' and Metabolic Syndrome 

e ab olic syndrome consists of a 
a ion of abnormalities that confer risk of 
ascular d isease and diabetes mellitus . The 

e is quite common with an increasing 
o rldwide and can be found in 

::.~:J·oxi m ately one-third of patients with essential 
e en sion. 1 The rising trend is predominant in 

--= South East Asian Region especially in India 
::. _ an gladesh2·3·4·5 and has been found to be 
::.:soci ated with increased atherosclerotic 

• idi ty and mortality. The increasing 
:·e.alence of obesity is the driving force behind 

: "'g prevalence of the metabo lic syndrome. 6 

--;:major features of metabolic syndrome include 
:::., · ral obesity, elevated triglycerides (TG), 
:::: ced high dens ity cholesterol (HOLe), high 

: od pressure and elevated fasting blood 
; ~coseJ A recent study conducted in urban 
::: mu nity of Bangladesh8 revea led prevalence of 
~ esity (BMI ?> 25) to be about 21 % and glucose 
~-ol eran ce 22 %. But elevated triglyceride (TG 

> ' SOm g / dl) was 45% and low HOL-e (HOL 
.:!Om g/ dl ) 43.8%. The crude prevalence of 

--etabol ic syndrome was 8. 7% according to 
"' ern at ional Diabetes Federation (IOF) criter ia.9 
- o ever, the prevalence of metabolic syndrome 
· rural Bangladesh was found to be low (< 3%) .10 

Com ponents of metabolic syndrome are believed 
·o eru pt from a common soil and are threaded 
·ogether by the Renin-Angiotensin- Aldosterone-

. stem (RAAS). With the rise of body mass index 
3. I) bl ood pressure (BP) increases. 11 The risk of 

.,e • on set of T20M is doubled in patients with 
- con trolled BP and up to 40% of subjects with 
- pertension have obes ity as wel\. 12 

pproxi mately 70% patients with T20M also have 
pe rtension and often show evidence of insulin 

resistance. 13 

- . hors' Information: 

Fat , especially visceral fat is a highly dynamic 
endocrine organ and produces at least three 
dozens of substances (adipokines) including 
angiotensinogen. Central fat is also a highest 
storage organ for Angiotensinogen which is a 
precursor of a powerful vasoconstrictive agent 
Angiotens in-\\. Fat cells are resistant to insulin's 
antilipolytic effect, leading to increased Free Fatty 
Acid (FFA), which is lipotoxic. 14,15 

With ingestion of more food , central obesity 
increases and adipocyte's storage capacity to store 
fat is also exceeded, and , at time , it becomes 
dysfunctional.16 Dysfunctional fat cells then lead 
to excessive insulin resistance , a component of 
metabol ic syndrome. When dysfunctional fat cells 
rupture there is "lipid overflow" into the 
circulation. Atherosclerotic provoking-adipokines 
that is released by this "lipid overflow" induces 
inflammatory reaction in different tissues 
including liver, muscle, pancreas and especially 
arterial vascular smooth cells , leading to 
acceleration of atherosclerosis .17 The term "Angry 
Fat" is used in such a situation when the 
adipocytes "burst" leading to excessive 
unregulated lipolysis causing increased amount of 
FFA in blood. Th is leads to fat deposition in 
various tissues including pancreas , heart and 
vascular tissue causing injury leading to a cascade 
of metabolic events like hypertension , T20M and 
atheroscleros is. 18 

Management of diabetes and hypertension is , 
therefore , not just the control of blood pressure 
and blood glucose by pharmacotherapy but should 
focus on th is total metabolic cascade . 
Pharmacotherapy should include RAAS blockade 
and proper attention given to other components of 
metabolic syndmme ped ally dyslip~demia and 
obesity fo r an effective control of total 
cardiovascular risk.1 9,20 

Professor M Maksumul Haq, MBBS, FCPS, FRCP, FACC, Head,Department ofC!Jrdiology, Ibrahim Cardiac Hospital & Research Institute, Dhaka. 

-J'rofessor ZA Latif, MBBS, FCPS, Department to Endocrinology & Diabetology, BIRD EM, Dhaka. 
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"Angry Fat" and Metabolic Syndrome 
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EDITORIAL 

se and Misuse of Antibiotics 
Id. urul Amin 1 

::> rin g the last two decades the volume of 
~ arm aceut icals production has increased 
;:~orm o us l y , although, their availabil ity and 
-:;. -·anal use remain a problem for much of the 

r d's population. This is particularly so in case 
~ an ibi otic uses . These problems derive from a 

b ination of financial and budgetary 
_: .... s raints , market inefficiencies and distortions , 
=.-::. oeh aviour of health systems, prescr ibers , 
: - ensers, consumers and pharmaceutical 
_-pani es .l Nearly one-thrid to two-thirds of 

:- ~ary health care patients are found to rece ive 
oti cs - perhaps twice what is clinical ly 

-::=. ed.z The rational use of drugs requires that 
:;.- e s receive medications appropriate to their 

::: - ca needs, in doses that meet their own 
_ dual requirements for an adequate period of 
-= and at the lowest cost to them and their 

::- ...... nity.l In developing countries , acquired 
-:::·e··al resistance to antimicrobial agents is 

::- on in isolates from healthy persons and 
persons with community-acquired 

-~= -on s. Complex socioeconomic and 
=-a. oral factors associated with antibiotic 

:=s s·ance include misuse of antibiotics by health 
:=::ssional s, unskilled practitioners and public 

- ::e,.,eral. Poor drug quality and inadequate 
- e ance also contribute to emergence and 

_ ::a of antib iotic-resistant bacteria.3 

- -"';er et al 4 in a study on 937 inpatients 
-=- -s rated that 16.6% of the patients received 
-- = o cs .Of them 63 .5, 23.0 and 13.5% received 
:-a e, double and three agents respective ly. 

·ophylact ic antibiotic use was 23 .9%, empiric 
_ -= 1 . % and therapeutic culture - based use 

-he rational use was 45.7% and it was 
-- s· cally higher in those patients from whom 

- _ -ens had been taken for culture than in 
receiving prophylactic or empiric 

~ 'ormation: 

antibiotics. In medical wards , rational antibiotic 
usage was 5 5.1 %, while it was 26.3% in surgical 
wards. 

More than two decades ago Rashid and 
colleagues S in a survey of the use of antibiotics in 
seven community hospitals of Bangladesh 
demonstrated that 62 % of patients were given 
antibiot ics without any evidences of infection. The 
trend has not changed yet ; rather it has further 
deteriorated as is evidenced by the following data. 

Varies and colleagues6 in a study of prescribing 
behaviour of physicians in Bangladesh in 1994 
showed that around 50% of the antibiot ics 
prescribed were irrational in terms of ind ications , 
dose and duration . More recent studies show that 
prophylact ic uses of antim icrobials in different 
categor ies of surgeries are irrational in general, 
which imposes an enormous burden on the 
patients or the system in terms of cost. In a study 
conducted by Islam et al 7 in 2007 , the average 
duration of stay in hospital and average cost of 
ant imicrobial therapy for patients of caesarean 
section admitted in Bangabandhu Sheikh Mujib 
Medical University (BSMMU) were 8 .6 days and 
1693 Taka respectively. After intervention with 
'Prescription Aud it & Feedback' , the expensive 
treatment plan reduced from 93.3% to 0% and the 
average hospital stay and cost for antimicrobial 
therapy reduced to 7.6 days and 511 Taka 
respectively. Rahman et al B published a study in 
2009 in which 600 prescr iptions of private 
practitioners were analysed using WHO / INRUD 
indicators . Nearly three-quarter (72. 5%) of these 
prescript ions contained at least one antibiot ic, 
though many of them did not have any indications 
(written on the prescriptions) for which the 
antibiotics were prescribed. Thus the data of 
antibiot ics use from 1986 to 2009 indicate that 

/d. .Yurul A min, MBBS; DMCH, M Phil (Preventive & Social Medicine), MPH (Thailand), Research Specialist, ICHRJ, Shahbagh, Dhaka. 
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Use and Misuse of Antib iotic 

the problem has worsened over time. Though 
more recent data are not in hand, the picture 
seems to be even worse. 

Generalized presence of irrationalities in 
prescribing antibiotics indicates that traditional 
teaching in medical colleges does not adequately 
prepare students for rational therapeutics. This is 
perhaps, so because their pharmacology training 
has concentrated more on theory than on 
practical aspects of prescribing. Prescribing 
behaviour of the medical graduates depends on 
how and what they have taught and trained about 
drugs during their undergraduate course. 9 

The emergence of antibiotic resistant bacteria is a 
major problem throughout the world and rational 
use of antibiotics is, therefore, very important. 
That purpose the World Health Organization 
(WHO) has developed and validated several 
indicators to provide an appropriate means to 
assess a country's drug use patterns and to 
measure the efficacy of interventions. The 
indicators are highly standardized and are 
recommended for inclusion in studies on drug 
use. They provide a simple tool for quickly and 
reliably assessing a number of critical aspects of 
pharmaceutical use in primary health care.1 o- 12 

The indicators are used to measure performance 
in three areas related to the rational use of drugs 
in primary health care facilities : prescribing 
practices, patient care and facility standards. In 
this respect, five core prescribing indicators have 
been developed and standardized (WHO / INRUD). 
These include: 

• average number of drugs prescribed per 
encounter 

• percentage of drugs prescribed by generic name 

• percentage of encounters where antibiotics are 
prescribed 

• percentage of encounters where injections are 
prescribed, and 

• percentage of drugs prescribed from the 
essential drugs list (EDL). 

These indicators provide basic information 
concerning drug prescribing practices . The 
information obtained can be used to determine 
implementation priorities in the drugs sector, and 

A min 

to assess the effectiveness of overall drugs policies 
irrespective of the political, economic or social 
(including health status) conditions in a 
country. 10- 13 

Similarly, the Centre for Disease Control, Atlanta 
has outlined principles of antibiotic use which are 
as follows :14 

1. Use antibiotics only where the benefits are 
scientifically demonstrated and substantial. 

2. Use the narrowest spectrum of antimicrobial 
(unless otherwise indicated) to treat known or 
likely pathogens. 

3. Use a single drug unless it has been proven that 
combination therapy is requ ired to ensure 
efficacy or reduce the selection of clinically 
significant resistance . 

4. Use a dose that is high enough to ensure 
efficacy and low enough to minimize the risk of 
adverse events. 

5. Therapy should be directed based on culture 
and susceptibility results . 

6. Duration should be as short as possible and 
should not exceed > 7 days unless there is 
proof that this duration is inadequate.15 

Antibiotics are one of the most commonly 
prescribed drugs in the field of medical practice. 
Although they are life-saving, they act as double
edged sword. If prescribed appropriately they can 
save life, but if prescribed inappropriately they 
may cause more harm than good. Inappropriate 
use of antimicrobials is observed throughout the 
world leading to emergence of drug-resistant 
bacteria, drug toxicity and increased health care 
costs. If we do not take immediate measure with 
due importance to avert the existing situation, 
perhaps very few antibiotics will remain 
functioning in near future. To get rid of these 
problems, rational use of drugs, particularly 
antibiotics should be ensured in every tire of our 
health care settings . However, as multiple factors 
are associated with irrational prescribing of 
antibiotics, strict antibiotic policy is deemed 
essential, which, in turn, requires detailed 
information about existing antibiotic-prescribing 
behaviour of physicians. 
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ORIGINAL ARTICLE 

Normal Coronary Arteries: Our Experience at Ibrahim Cardiac 
Hospital & Research Institute 
Mashhud Zia Chowdhury1, Saidur Rahman Khan2, Md. LiaquatA!i3, Md. Rezaul Karim4, M Maksumul Haq5 

ABSTRACT 
Bac"ground & ob}ecftve Patients of acute coronary syndrome (ACS), stable angina or chest pain may have normal or near 
normal coronary arteries in angiogram, which are five times more common in female. Cardiac conditions where chest pain 
occurs in absence of obstructive coronary artery disease are Prinzmetal's angina, Cardiac syndrome X, female pattern coronary 
artery disease (CAD) and myocardial bridge. The present study was undertaken to see the clinical profile of the patients with 
normal coronary angiogram . 

e hods. This cross-sectional study was done to see the clinical profiles of patients who had chest pain but normal 
angiographic findings and to compare them with those who had chest pain with abnormal angiographic findings . The study was 
conducted on 6708 patients who underwent coronary angiogam at Ibrahim Cardiac Hospital & Research Institute in between 
February 2005 to june 2009. 

Result: Of the total 6078 patients, 626 (9.4%) patients had normal coronary arteries which were higher in female population 
than in male population (12. 7% vs. 8.2%). Abnormal angiogram was found more in patients who presented with acute coronary 
syndrome and also in patients with normal ECG (in one-fifth of the cases) . Among traditional risk factors only diabetes was 
revealed to be significantly associated with abnormal coronary angiogram. 

Conclusion: Patients presenting with chest pain may have normal coronary angiogram which is more common in women than 
in men. 

Key words: Normal coronary angiogram, acute coronary syndrome, male and female . 

Introduction 

A proportion of patients who presented with acute 
coronary syndrome (ACS), stable angina or for 
chest pain evaluations are found to have normal 
or near normal coronary arteries. Chest pain with 
normal or near normal coronary arteries is five 
times more common in women, 1 and is not 
uncommon to practicing cardiologists. Such chest 
pain may be of cardiac or non-cardiac origin. 
Cardiac conditions where chest pain occurs in 
absence of obstructive coronary artery disease are 
Prinzmetal's angina, Cardiac syndrome X and 
'female pattern' coronary artery disease (CAD). 
Myocardial bridge may also give rise to angina. 2 

In Prinzmetal's angina coronary artery vasospasm 

Authors' Information: 

occurs with signs and symptoms of ischemia along 
with episodic ST segment elevation. Pain occurs 
predominantly at rest, usually with preserve effort 
tolerance. Diagnosis is confirmed by angiographic 
demonstration of spasm (spontaneous or following 
provocative tests).3 Overall, 2% to 3% of patients 
with chest pain undergoing coronary angiography 
appear to have variant angina.4 

Cardiac syndrome X is characterized predominantly 
by effort induced angina, ST segment depression 
suggestive of myocardial ischaemia during 
spontaneous or provoked angina, normal coronary 
arteries at angiography, absence of spontaneous 
or provoked epicard ial coronary artery spasm and 
absence of conditions like hypertrophic or dilated 
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2. Dr. Saidur Rahman Khan, MBBS, MD, Ph.D, Associate Professor and Consultant, ICHRI, Dhaka. 

3. Professor Md Liaquat Ali, MBBS, MRCP, Professor and Sr. Consultant, ICHRI, Dhaka. 

4. Professor Md Rezaul Karim, MBBS, FCPS, FRCP, FACC, Professor and Sr. Consultant, ICHRJ, Dhaka. 

5. Professor M Maksumul Haq, MBBS, FCPS, FRCP, FACC, Profes~or & Head, Department of Cardiology, ICHRI, Dhaka. 

Correspondence: Dr. Mas/thud Zia Clwwdlwry, Mobile: OII/998I5665, E-mail: mashhudzia@yahoo.com 



_ ronary 
~~· s with 

· normal 
· jdy was 
;)etween 

occurs 
e effort 

coronary 

7Jte, Dhaka. 

Card Med J. 20 11; 1(2} 

::ard iomyopathy. Syndrome X is associated with 
. o major abnormalities i) coronary microvascular 

:: . s unction and ii) abnormal cardiac pain 
~en s i t i vity. This occurs due to involvement of 
~ all (< 500 mm), invisible (not visible on 
~ onary angiography) coronary arteries. 5 In 
=:: ale- pattern of CAD, the process of 
:.· '"'erosclerosis does not form localized plaques, 
·-a is, the localized blockages are absent. 
-s ·ead, the plaques in these women are more 

::=--=use, involving, to some extent, the entire 
: ycumference of the artery so that the lining of 
--= artery becomes thickened throughout and the 
=- - re artery is just narrowed. On cardiac 
a· eterization these coronary arteries appear 

:,...,oath -walled and normal, though they may 
"small" in diameter. This female-pattern of 

- - :J may even cause myocardial infarction by 
_,. si an / rupture of the plaques with 
:_:Jerimposed thrombus formation which may be 
:_cces sfully dissolved with thrombolytic drugs . 
--= su bsequent heart catheterization usually 
:- · s "normal" coronary arteries . The prognosis 

emale - pattern CAD is thought to be better 
·-a wi th typical CAD, but this is not a benign 
-:'ldi t ion .6 Occasionally, compression of a 

on of a coronary artery by a myocardial 
::." ge can be associated with clinical 
-=. i estations of myocardial ischemia during 
: · "e'l uous physical activity and may even result in 
-. card ial infarction or initiate malignant 
::- · ri cu lar arrhythmias. The functional 
~-s equences of myocardial bridging may be 

::.:: -er characterized with the use of IVUS. 

--eye are various causes of non-cardiac chest 
::. - among which gastro-esophageal reflux and 
:_ . chi atric disorders are the commonest .? 

-ally the prognosis of the patents with chest 
__ in absence of obstructive CAD was 
_ -s de red as benign, but evidence from the 

: en' s lshaemic Syndrome Evaluation (WISE) 
:· _c showed that the symptoms & sign 
:_;:ges tive of myocardial ishaemia without 
:::s · ru ctive CAD are at elevated risk for 
::." ~ avascular events. 8 Again patients with 
__ :::~ected stable angina with normal coronary 
:.~::,. · es and diffuse non-obstructive CAD were 
:.:~o c i ated with significantly increased risk of 
- -_re major adverse cardiovascular events 

.: ( E) and all-cause mortality compared with a 

normal population without ischaemic heart 
disease. Therefore, the present study was 
conducted to find the prevalence of normal 
coronary angiogram in patients with chest pain.9 

Methods 

This cross-sectional study was done to see the 
clinical profiles of patients who had chest pain and 
normal angiographic findings and to compare 
them with those who had chest pain and abnormal 
angiographic findings. The study was conducted 
on patients who underwent coronary angiogram in 
Ibrahim Cardiac Hospital & Research Institute 
between February 2005 and june 2009. The total 
number of procedures done during the period was 
7103. Out of 7103 cases, 6708 cases underwent 
coronary angiogram (CAG). Major demographic 
and clinical information were kept along with 
angiographic findings in the database. The 
database was in Microsoft Access and was 
exported to SPSS and analyzed . In our study we 
used the term normal when there was no visible 
lesion in any of the major coronary arteries or in 
their branches on coronary angiogram . Data were 
analysed using SPSS (Statistical Package for Social 
Sciences), version 11.5 . The test stat istics used to 
analyse the data were Chi-square (x2) Probability 
Test. Level of significance was set at 0.05 and 
p < 0.05 was considered significant. 

Result 

Of the 6708 patients, who underwent coronary 
angiogram , normal coronary arteries were found in 
632 (9.4%) cases (Table 1). The pat ients with 
abnormal coronary angiogram presented with 
acute coronary syndrome and old Ml were 
significantly higher (39.5% and 1 5.2% respectively) 
than the patients with normal coronary angiogram 
(34.3% and 12% respectively) (p = 0.001 ) (Table II). 
Nearly one - third (32 .6%) of patients with normal 
coronary angiogram had normal ECG as opposed 
to 20.4% of patients with abnormal coronary 
angiogram. About one-third (32.2%) of the 
patients with abnormal coronary angiogram 
exhibited Ml on ECG compared to only 8.5% of 
patients with normal coronary angiogram (p < 
0.001 ) (Table Ill) . About 10% of the patients with 
normal coronary angiogram had positive ETI . 
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Table I. Distribution of patients by findings of 
coronary angiogram (n = 6708). 

Coronary angiogram Frequency Percent 

Normal 632 9.4 

Abnormal 6076 90.6 

Table II. Clinical presentation of patients. 

Presentation 

Stable ang ina 

ACS (UA & AMI) 

Old Ml 

Other conditions wi th 

Coronary angiogram 
Normal Abnormal 
(n=632) (n=6076) 

110(17.4) 1039(17.1) 

217(34 .3) 2399(39.5) 

76(12 .0) 92 5(15.2) 

atyp ical chest pain 229(3 6.2) 1713(28.2) 

p-value 

0.001 

Figures in the parentheses denote corresponding percentage . 
Data were analysed using Chi - square (x2) Test. 

Table Ill. ECG findings of patients with normal 
and abnormal coronary angiogram. 

ECG findings 

Normal 

Ml 

ST-changes 

BBB 
Others 

Coronary angiogram p-value 
Normal Abnormal 
(n=632) (n=6076) 

206(32 .6) 1238(20.4) 

54(8.5) 1956(32.2) 

218(34. 5) 1 831(30.1) 0.001 

60(9. 5) 301 (5.0) 

94(14.9) 750(12 .3) 

Figures in the parentheses denote corresponding percentage. 
Data were analysed using Chi - square (x2) Test. 

The demographic characteristics of the patients 

show that normal angiogram was more common 

among patients below the age of 50 years than 

those among SO or > SO years old (11.2 vs. 8.S%, 
p < 0.001) (Tab le IV) and in female population 

than that in male population (12.7 vs. 8.2%, p < 
0.001) (Table V) . Of the six traditional risk factors 

like obesity, dyslipidaemia, diabetes, hypertension, 

smoking habit and family history ischemic heart 

diseases (I HD) only diabetes was revealed to be 

sign if icantly assoc iated with abnormal coronary 

angiog ram (p < 0.001) (Table VI) . 

Table IV. Patients' demographic characteristics and 
coronary lesion. 

Age (yrs) 
Coronary Angiogram <so ~so p-value 

(n=233) (n=4370) 

Normal 261(11.2) 371(8.5) 

Abnormal 2077(88.8) 3999(91.5) <0.001 

Figures in the parentheses denote corresponding percentage. 
Data were analysed using Chi - square <x2) Test. 

Table V. Patients' demographic characteristics and 
coronary lesion. 

Sex 
Coronary Angiogram Male Female p-value 

Normal 

Abnormal 

(n=4924) (n= 1784) 

405(8.2) 227(12.7) 

4519(91.8) 1557(87.3) 
< 0.001 

Figures in the parentheses denote corresponding percentage . 
Data were analysed using Chi-square (x2) Test. 

Table VI. Association between ri sk factors and 
angiographic lesion. 

Coronary angiogram 
Risk factors Normal Abnormal p-value 

(n=632) (n=6076) 
BMI (kg /m2)* 
< 2 5 (normal) 346(54.7) 3405(56.0) 

;;, 25 (overweight & obese) 286(45 .3) 2671 (44 .0) 0.533 

Dyslipidaemia* 
Present 314(50.1) 3285(54.0) 

Absent 318(49.9) 2791 (46.0) 
0 .136 

Diabetes mellitus* 
Present 292(46 .2) 3675(60 .5) 

Absent 340(53.8) 2401(39.5) < 0.001 

Hypertension* 
Present 398(63 .0) 381 0(62.7) 

Absent 234(37.0) 2266(37.3) 
0.894 

Smoking* 
Present 60(9.5) 682(11.2) 

Absent 572(90.5) 5394(88.8) 
0.346 

Family history of IHD* 
Present 50(7.9) 368(6.1) 

Absent 582(92 .1) 5708(93.9) 
0.320 

Figures in the parentheses denote corresponding percentage. 

' Data were analysed using Chi - square (x2) Test. 
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·scussion 

- our study, out of 6078 patients who presented 
atypical chest pain, stable angina, acute 

: ·onary syndrome or old Ml, 632 patients (9.2%) 
-::o normal coronary arteries on angiogram which 

ch lower than the studies conducted abroad. 
e study more than half of the women with 

_ _ e angina who underwent coronary 

=-;; og raphy had no obstructive CAD, as 
:....,pared with only one-third in men.lO,ll In 

==- - er study Jespersen et al9 demonstrated that 
s suspected of stable angina pectoris 

::::: en tly have no obstructive CAD (65% in 
-en and 32% in men). 

--= phenomenon of normal coronary angiogram 
:.s more prevalent in women in our center 

vs. 8.2%) which is consistent with the 
_: es mentioned above. However, it is lower 
=.- a study conducted in the US, where 50% of 

omen with chest pain undergoing coronary 
~; ographies had normal or near- normal 

ary arteries, as compared with only 1 5% of 
-::- 9 In our study the patients with normal 
- ; ogram presented with atypical chest pain 

_,:: crequently than the patients with abnormal 
' "'ary angiogram (36.2% vs. 28.2%), while the 

s with abnormal coronary angiogram 
ed more with acute coronary syndrome 
e patients with normal findings (39.5% vs . 

. Johnson et ai1 2 in his study on women 
- .,on-obstructive CAD demonstrated different 
- ·om profiles to be associated with various 

;-·erm outcomes. But in our study we could 
ro lect follow-up data to see further cardiac 

::::-·s. As observed in other studies, abnormal 
_ grapgic findings in our study were also more 
:a· ents aged over 50 years and in male 

--:er. We found diabetes to be significantly 
=- ::r in patients with abnormal coronary 
= gram group (p < 0.001 ). In another 

arat ive study of risk factors between 
,.., s of myocardial infarction (MI) with normal 

• -ary arteries and Ml with obstructive CAD, 
:. en ce of smoker was similar in both groups, 
- gher prevalences of diabetes, hypertension, 

_ :J daemia & family history of IHD were found 
patients with obstructive CAD than in 

--::: s of Ml with normal coronary angiogram.13 

=-~ 

~~E· 
~ 

Conclusion 

In our observation normal coronary arteries 
appear in about 10% of CAGs. Normal coronary 
arteries are found more in younger female 
patients with atypical chest pain than those in 
older male patients with typical chest pain and 
acute coronary syndrome. However, presentation 
of the patients with normal angiogram may not 
always be associated with atypical chest pain. 
Presence of diabetes appeared to be less common 
with normal coronary angiogram. Other Risk 
factor analysis and exercise testing are of limited 
value in predicting coronary artery disease 
especially in women. 
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AL ARTICLE 

m Ferritin and Gestational Diabetes Mellitus: 
e Control Study 

~ I lam 1, Saleha Begum Chowdhury2 

STRACT 
1nd & objectives: Gestational diabetes mellitus (GDM) has been observed to be associated with increased 

::or natal morbidity and mortality. With the increase of diabetes mellitus worldwide, the incidence of GDM is also 

.,creas ing. Increased serum ferritin, among others , has been identified as a risk for GDM. The present case-control study 

as con ducted to determine the association between plasma ferritin level and risk of GDM . 

& methods: The study was carried out in the Department of Obstetrics and Gynaecology in collaboration with 
Jepartment of Biochemistry and Clinical Pathology, Bangabandhu Sheikh Mujib Medical University Hospital between 

Janu ary 2008 to December 2009. Pregnant women after 28 weeks of gestation and fasting plasma glucose level > 6 

mmoi / L and 2 hour after 75 gm glucose ingestion > 7.8 mmoi / L were included as cases . Pregnant women with multiple 

pregnancy, pregnancy with severe iron deficiency anaemia, and hemoglobinopathies were excluded from the study. A 

·otal 50 cases and 50 controls who met the respective eligibility criteria were included as sample . 

The mean ages of cases (27.4 ± 3.0 years) and controls (26.6 ± 3.0 years) were almost similar (p = 0.166). The 

'amily history of diabetes was significantly higher in case group than that control group (40% vs . 20%; p = 0.029) . 

Pres ence of overweight and obese subjects was higher in the case group than that in the control group (p = 0.038). The 

'lcidence of anaemia in cases was significantly lower (8%) than that in control (20%) (p = 0.016). Over half (52.2%) of the 
cases had history of gestational diabetes mellitus (GDM), 43.5% macrosomic baby and 17.4% stillborn baby or IUD, while 

only 2(9.5%) of the controls had past history of still-born baby or IUD. The mean serum ferritin was significantly higher in 

case group than that in control group (36 .5 ± 17.6 vs . 19.7 ± 16.9 ng / ml , p < 0.001) . A significantly linear correlation 

.,as observed between serum ferritin and 2 hours postparandial glucose (r = 0.392, p < 0 .001 ). More than 90% of the 

.·.omen having GDM exhibited elevated serum ferritin (> 12 ng / ml) compared to 70% without GDM. The likelihood of 
aving GDM is 5 times higher in pregnant women with high serum ferritin than that in low or normal serum ferritin (p = 

0.009) . 

_ "1C/usion: The study concludes that elevated serum ferritin serves as a predictor for development of GDM and the 

car;ng physicians or obstetricians should, therefore, be cautious enough in prescribing iron to the pregnant women . 

e words: Serum ferritin , gestational diabetes mellitus . 

duction 

: ::s-a ional diabetes mellitus (GDM) is defined as 
degree of glucose intolerance with onset or 

~- - recognition during pregnancy. It occurs in 5 
-- _ 10% of all pregnancies. The hallmark of GDM 

"'creased insulin resistance. 1 Classical risk 
- _ ors for developing gestational diabetes are 
- -ernal age (older than 35 years of age), history 

. oe 2 diabetes in first degree relatives, a 
-=. ou s diagnosis of gestational diabetes or 

_, :::: abetes or impaired glucose tolerance or 
:: :eight and obesity, a previous pregnancy 

nformation: 

which resulted in a child with a high birth weight 
(> 90th centile , or > 4 kg).1 

Gestational diabetes mellitus (GOM) increases the 
risk of macrosomia and perinatal morbidity and 
mortality for the fetus, while presaging a long
term risk of development of type-2 diabetes for 
the mother.2·3 In Chinese pregnant women, 
serum ferritin concentration was higher in women 
with impaired glucose tolerance and GDM. 4·5 In a 
large cohort study in New jersy, it was found that 
women who developed GDM had higher 
concentration of serum ferritin than women who 
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Serum Ferritin and Gestational Diabetes Mellitus: A Case Control Study 

did not develop GDM which persisted after 
adjustment for confounding variables like age 
and BMI. Elevated serum ferritin levels were 
associated with greater than two-fold increased 
risk of developing type-2 diabetes in the Finnish 
population. 6 A strong association between 
higher serum ferritin concentration and newly 
diagnosed type-2 diabetes was observed among 
a US population as well.? 

In our country maternal ferritin concentration in 
last trimester of pregnancy has never been 
categorically labeled as a risk factor for gestational 
diabetes mellitus (GDM). The present study was 
contemplated to address the hypothesis that high 
level of serum ferritin might be associated with 
gestational diabetes mellitus. The data generated 
from the study is likely to provide evidence on 
justification of the random use of iron in 
pregnancy which could be extrapolated to avert 
the chance of Gestational Diabetes Mellitus by 
avoiding routine iron supplementation in non 
anaemic pregnant women . 

Patients & Methods 
The present case-control study was conducted in 
the Department of Obstetrics and Gynaecology in 
collaboration with Department of Biochemistry 
and Clinical pathology, Bangabandhu Sheikh 
Mujib Medical University Hospital between 
january 2008 to December 2009 to determine 
the association between plasma ferritin level and 
risk of gestational diabetes mellitus (GDM) . 
Pregnant women after 28 weeks of gestation and 
fasting plasma glucose level > 6 mmoi / L or 2 
hours postparandial glucose (after ingestion of 
75 gm of glucose) > 7.8 mmoi / L were included 
as cases , while women with normal pregnancy 
were included as controls. Pregnant women with 
twin pregnancy, severe iron deficiency anaemia, 
preeclampsia, cardiac, hepatic or renal diseases 
or hemoglobinopathies were excluded from the 
study. A total 50 cases and 50 controls who met 
the respective eligibility criteria were included as 
sample. Data were analysed using SPSS version 
11 . 5 and the test statistics used to analyse the 
data were Chi-square (x2), Student's t-Test and 
Spearman correlation. Odds ratio (with its 95% 
confidence interval) for developing GDM in 
women with elevated serum ferritin was 
estimated. Level of significance was set at 0.05 
and p < 0.05 was considered significant. 

slam & Chowdhury 

Result 
The mean ages of cases (27.4 ± 3.0 years) and 
controls (26.6 ± 3.0 years) were almost similar (p 
= 0.166). Family history of diabetes was found 
significantly higher in case group than that in 
control group (40% vs. 20%; p = 0.029) (Table 1). 
The incidence of anaemia in cases was 
significantly lower (8%) than that in control (20%) 
(p = 0.016) . Oedema was found significantly 
higher in case group (52%) compared to 20% in 
control group (p = 0.001 ). Over two-thirds (68%) 
of the cases and 58% of the controls presented 
before 37 weeks of gestation. Over one-third of 

Table I. Comparison of demographics between 
cases and controls. 

Demographic 
Group 

Case Control p-value 
characteristics (n=SO) (n=SO) 
Age (yrs)# 
< 25 9(18.0) 12(24.0) 
25- 30 25(50.0) 28(56.0) 
:::: 30 16(32.0) 1 0(20.0) 
Mean± SD 27.4 ± 3.0 26.6 ± 3.0 0.166 

Family history 
of diabetes* 20(40.0) 1 0(20.0) 0.029 

#Data were analysed using Student's t - Test ; *Chi - square (X2) . Test 
was done to analyse the data; figures in the parentheses ind icate 
corresponding percentage . 

Table II. Current clinical and obstetric characteristics 
between groups. 

Current clinical and obstetric 
Group 

characteristics Case Control p-value# 

(n=SO) (n=SO) 

Anaemia* 4(8.0) 1 0(20.0) 0.016 
Oedema# 26(52.0) 1 0(20.0) 0.001 

Gestational age (weeks)# 
< 37 34(68.0) 29(58.0) 0.300 
:::: 37 16(32.0) 21 (42.0) 

Gravida# 
Primigravida 31(62.0) 19(38.0) 
Multigravida 33(66.0) 1 7(34.0) 0.677 

Polyhyd roam n ios# 10(20.0) 00 0.001 
Preterm labour* 3(6.0) 2(4.0) 0.691 
PROM* 5(1 0.0) 4(8.0) 0.500 

#Chi - square (x2) Test was done to analyse the data; *Fisher's 
Test was done to analyse the data; figures in the parenthese 
denote corresponding percentage. 
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-= cases and controls were multigravida. 
droamnios was found in 20% of cases, 

::-er labour in 6% and premature rupture of 
::~ rane (PROM) in 10%. In the control group 

:.as in preterm labour and 8% had PROM. 
_-::of the controls exhibited polyhydroamnios. 

- '"'e current obstetric characteristics except 
_ -, droamnios were identical between groups 

> 0.0 5) (Table II). Over half (52.2%) of the 
_ -gravi dae cases had history of gestational 

_ -=- -es mellitus (GDM), 43.5% macrosomic baby 
- .4% stillborn baby or IUD, while only 9.5% 

-

--:: con trols had past history of still-born 
r IU D (Table Ill). 

:: - e Il l. Comparison of past obstetric history 

-

between groups 

stetric history Group p-value# 
Case Control 

(n=23) (n=21) 

- o' GDM# 12(52.2) 00 < 0.001 -
: acrosom ic baby# 10(43.5) 00 0 .001 ~ 

s- -born / IUD* 4(17.4) 2(9.5) 0.165 

as dane to analyse the data. *Fisher Exact Test was 
,c o analyse the data. 

= -::, m ferritin was significantly higher in case 
_- han that in control group (36.5 ± 2.5 vs. 

-- = 0. 7ng / ml, p < 0.001). The mean 
-- globi n level was lower in control group 

-

-

-
= 
~ 
-

:ared to that in case group, although the 
= :: ce between the groups was not 
:- call y significant (p = 0.222) (Table IV). A 
- ::correlation was observed between serum 
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- elation between serum ferritin and fasting plasma glucose. 

-~ . 
~~ 

ferritin and fasting plasma glucose level, though 
the correlation was not statistically significant 
(r=0.1 31, p=0.1 93) (Fig. 1 ). However, a significantly 
linear correlation was evident between serum 
ferritin and serum plasma glucose 2 hours after 
75 g of glucose ingestion (r = 0.392, p < 0.001) 
(Fig. 2). High serum ferritin was significantly 
common in women who developed GDM than 
those who did not develop the disease (p < 0.05). 
The risk of developing GDM among subjects who 
had elevated serum ferritin in early pregnancy 
was nearly 5 times (95% Cl = 1 .3 - 14.7) higher 
than those who did not have elevated serum 
ferritin (p = 0.009) (Table V). 

10,-------------------------------, 

Serum ferritin (ng / ml) 

Fig. 2: Correlation between serum ferritin and postparandial 
plasma glucose. 

Table IV. Comparison of biochemical parameters 
between groups. 

Biochemical parameters 
Group 

Case Control p-valuet 
(n=23) (n=21) 

Haemoglobin# (g /dl) 12.1 ±0.9 10. 7±0.8 0.222 
Serum ferritin (ng / ml) 36.6±2.5 17.4±0.8 <0.001 

1 Data were analysed using Student's t - Test and were presented as 
mean ± SD. Data were analysed using Mann Whitney Test and were 
presented as median ± SEM. 

Table V. Association between elevated serum 
ferritin and GDM. 

Serum ferritin 
(ng/ml) 

> 12 

:<;; 12 

Group 
Case Control p-value1 

(n=SO) (n=SO) 

46(92 .0) 35(70.0) 

Odds Ratio* 
(95!16 Cl) 

4(8.0) 1 5(30.0) 0.009 4. 7(1 .3-14. 7) 

1 Data were analysed using x2 Test ; *Odds Ratio estimates the risk of 
developing GDM. Figures in the parentheses denote corresponding 
percenfage. 
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Discussion 
The cases and controls were almost similar in 
terms of age, gestational age and parity, although 
pregnant women with GDM had a significantly 
higher frequency of obesity and significantly 
higher incidence of family history of diabetes than 
their control counterpart. In the present study 
more than 90% of the pregnant women having 
GDM exhibited elevated serum ferritin (> 12 
ng / ml) compared to 70% of pregnant women 
without GDM. The likelihood having GDM is 4.7 
times (95% Cl = 1.3 - 14. 7) higher in pregnant 
women with high serum ferritin than that in low 
or normal serum ferritin (p = 0.009) . In a 
prospective observational study of 1 ,456 healthy 
pregnant women, serum ferritin and 
anthropometric measurements were determined 
in early pregnancy. 8 Of them who subsequently 
developed GDM had a higher concentration of 
serum ferritin than women who did not develop 
GDM (p < 0.001 ). Women in the highest quartile 
of serum ferritin had a 2- fold increased risk of 
developing GDM adjusted for sk in-fold thickness 
and prepregnant BMI. This study bears 
consistency with findings of the present study. 
Jiang and associates9 in a nested case-control 
study demonstrated that the mean concentration 
of serum ferritin among cases of incident diabetes 
was significantly higher compared with control 
subjects, and the relationship persisted after 
correction for various other risk factors for 
diabetes, including markers of obesity and 
inflammation. Similarly, high iron stores have 
been linked to insulin resistance, metabolic 
syndrome, and gestational diabetes.l O Besides 
these, there are some indirect evidences that 
increased serum ferritin concentrations or iron 
stores may be linked with gestational diabetes 
mellitus. 

In a prospective observational study, 762 non
diabetic Chinese women with singleton 
pregnancies whose initial visit hemoglobin 
concentration 10 g / dl or more were recruited at 
28-30 weeks gestation. The women were 
categorized by their initial visit haemoglobin 
concentration into quartiles and the incidence of 
GDM was analyzed together with the maternal 
characteristics and iron status. Compared with 

Islam & Chowdhury 

rest, the group in the highest hemoglobin quartile 
(> 13 g / dl) had a significantly higher incidence of 
GDM (18.7% versus 1 0.9%, p = 0.007) After 
adjustment for the age, weight, serum ferritin and 
iron concentrations, advanced age and hemoglobin 
in the highest quartile were found to be the 
significant predictors of GDM (odds ratio 3. 79 and 
1. 73 respectively). 11 This study suggests that a 
high maternal hemoglobin (reflecting a high serum 
ferritin as well) early in pregnancy is an 
independent risk factor for subsequent 
development of GDM. The idea gleaned from these 
studies led to the testing of another hypothesis 
that iron deficiency anemia then may be an 
inhibiting factor for development of GDM in 
pregnant women. Accordingly in a retrospective 
case-control study12 , 242 women with iron 
deficiency anemia (Hb < 1 0 g / dl with features of 
iron deficiency) were compared with 484 
nonanemic women matched for age, maternal 
demographics and infant outcome. The findings 
showed that the anaemic group was less likely to 
develop GDM than their non-anaemic counterpart 
(odds ratio = 0.52 , 95% Cl 0.27-0.97) and the 
prevalence of GDM was observed to be 
significantly reduced with the increase in duration 
of anaemia (p 0.045) . Multiple logistic 
regression analysis was performed adjusting for 
the effects of multiparity and BMI , and anemia 
emerged as significant predictor for decreased 
prevalence of GDM (adjusted OR = 0.46, 95% Cl 
0.23-0.90) . 

These findings warn us that indiscriminate 
prescribing of iron in pregnant mothers without 
assessing their level of haemoglobin or too much 
consumption of iron-rich food by the pregnant 
women themselves may predispose to the 
development of GDM by increasing the load of 
serum iron. However, there is dispute over the 
association between serum iron status and GDM as 
to whether serum iron is a cause or consequence 
insulin resistance. From Swami nathan et al l o 
reported that modest elevations in ferritin levels 
observed in diabetes may be a consequence or 
marker rather than the cause of impending insulin 
resistance and that elevated ferritin may not reflect 
elevated body iron store or an intracellular labile 
iron pool that participates in oxidant injury. 
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::::-s!:lri ngs of diabetic mothers have a higher rate 
= rant morbidity compared to those born to 
:--diabetic mothers, 13 and this is characterized 

2 cess macrosomia and operative delivery.l4 
=- '1atal mortality was also shown to be higher in 
:: o~springs of the diabetic mothers compared 

-rlO se without diabetes.l 5 These findings 
-::: cate that control of GDM is a must to reduce 
-=!Jeri natal morbidity and mortality. 

- = study concludes that high level of serum 
::c-- - n serves as an early predictor of gestational 
- :::e es mellitus. As high level of haemoglobin 
--esponds to high serum ferritin and results 

_..., additional intake of iron, indiscriminate 
-~::scri bing of iron without assessing the level of 
- = oglobin or serum iron parameters may cause 
-re harm than good. 
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ORIGINAL ARTICLE 

Outcome of Coronary Artery Bypass Graft Surgery with Low 
Preoperative Ejection Fraction 
Md. Sharif Hasan 1, Masoom Siraj2, Hamidur Rahman3, Nurul Amin4 

ABSTRACT 
ac 0 Numerous studies have shown very good results of coronary artery bypass graft (CABG) surgery in 

patients with coronary artery disease with relatively well - retained myocardial function . However, for patients with low left 
ventricular ejection fraction (manifested as left ventricular ejection fraction <> 40%), concerns about increased operative 

mortality and diminished long-term survival , have made it difficult to assess the benefit of coronary artery bypass surgery 
(CABG) in these patients. The aim of the present study was , therefore, to evaluate the influence of low ejection fraction on 

postoperative outcome in patients undergoing CABG . 

ethoa This retrospective study was conducted on 1030 patients who underwent CABG surgery in the Department of Cardiac 

Surgery, Ibrahim Cardiac Hospital & Research Institute, Dhaka between September 2006 and july 2010. After excluding 14 

patients whose preoperative EF was not found in the record, 1016 patients were included. The patients were divided into 

Group- 1 (EF <> 40%) and Group-11 (EF > 40%). Early outcome consisted of morbidity and mortality occurring from any cause 
within the first 30 postoperative days. 

Resu More than 50% of the patients in both Group-1 and Group- 11 were in their 5th decade of life with mean ages being 55 .8 

and 55.7 years respectively. Males were predominant in both the groups. Around two-thirds of the patients in either group had 

diabetes , hypertension and / or dyslipidemia. Over 40% of the patients were smoker. All these risk factors were almost identically 

distributed between groups (p > 0.05). All the complications in both groups were similar except post- operative bleeding which 
was higher in Group- 1 (16.2%) than that in Group-11 (10%) (p = 0.010). Mortality was almost similar in both groups (3.1% vs . 

4.4%, p = 0.352) . 

Conclusion. The study concludes that CABG can be done in patients of low EF (:;:: 40%) with almost comparable outcome (in 
terms of efficacy and safety) with those having EF > 40%. 

Key words: CABG, low ejection fraction, postoperative outcome. 

Introduction 

Despite improvement in medical therapies and 
surgical techniques, the management of patients 
with coronary artery disease and a low ejection 
fraction (EF) remains challenging . Current 
treatment options for this cohort include intensive 
medical therapy, surgical revascularization, 
ventricular remodeling, and heart transplantation. 
Medical treatment alone is not optimal because of 
limited long-term survival. 1- 5 Besides, medical 
management of these cases requires repeated 
hospital admissions and lowers the quality of life. 

Authors' Information: 

Heart transplantation offers excellent results with 
a 65.6% 5-year survival rate ; however, the scarcity 
of donor organs makes this option not a practical 
one.6 In addition, many places around the world 
do not have facilities for heart transplantation. 
More over postoperative management of 
transplant patients is costly. 

On the other hand, with recent improvements in 
anesthesia , surgical technique, myocardial 
protection, and perioperative support, CABG can 
be done in these patients with acceptable safety.?-10 

Nevertheless in patients with a low EF, coronary 
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3. Prof. Hamidur Rahman, MBBS, FCPS, Senior Consultant and Head of Cardiac Anaesthisiology, Ibrahim Cardiac Hospital & Research i nstitute 
(ICHRJ), Dhaka. 

4. Dr. Md. N urul A min, MBBS; DMCH & FP; M Phil (Med), MPH (Thailand), Research Specialist, JCHRJ, Dhaka. 
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-~ ..... bypass grafting (CABG) is associated with 

;- =r postoperative morbidity and mortality than 

::= in patients with preserved left ventricular 

-- on. 11•12 The present study was undertaken 

pare the risk factors and early outcomes of 

_- ::- s w ho underwent CABG with and without 

~ erati ve low ejection fraction in our hospital. 

- re rospective single surgeon study was 

-:~c ed on 1030 patients who underwent 

-ary artery bypass graft (CABG) surgery in 

epartment of Cardiac Surgery, Ibrahim 

: ac Hospital & Research Institute, Dhaka 

~e11 September 2006 and July 20 10 . After 

_::: g 14 patients whose preoperative EF was 

n d in the record , 1016 patients were 

EF was determined with one or both 
• _ o i ng methods : calculat ion with 2-

--- an al echocardiography via the b ip lane 

eth od and the modified Simpson 's 

an d / or ventriculo - graph ic evaluat ion 

by an independent surgeon and an 

- ~-:::ent cardiologist. The patients were 

_ == n o 2 groups as follows : Group- 1, EF 
- = 229) and Group- 11 EF > 40% (n = 787). 

--:: s received short - acting anesthetic 

· o facilitate early ex tubat ion . 

:~r::>ore al circulation was performed v ia a 

- · -ermic nonpulsatile flow. Cold crystalloid 

pl eg ia ("St. Thomas solution") was u sed 

r ing to the surgeon's preference to induce 

ai ntai n card ioplegic arrest. Early outcome 

s s ed of complications. Mortality was defined 

::a h th at occurred from any cause w ithin the 

· 30 postoperative days. 

alf of the patients in both Group- 1 and 
_ -II were in their 5th decades of l ife w ith 

-=~ ag e of the patients being 55.8 and 55.7 

--'"S res pectively. Males were predom inant in 

- groups , but their presence was sign ificant ly 

:: in the Group- 1 (9 1. 7%) than that in the 

-~ - II (84.6%) (p = 0 .006) (Table 1). A round 

- - irds of the patients in either group had 

=~ ·es , hypertension and / or dyslip idemia. Over 

'the patients in both groups were smoker. 

-~!-=--
~ 

Table I. Comparison of demographics between 
patients with low and normal LVEF. 

LVEF 
Demographic variables Group-1 Group-11 

(n=787) (n=229) 

Age# (yrs) 
< 50 48(21.0) 1 75(22.2) 
50-60 120(52.4) 401(51.0) 
:> 60 61(26.6) 211(26 .8) 
Mean ± SD 55 .8 8.6 55.7 8.6 

Sex 
Male 210(91.7) 666(84.6) 
Female 19(8.3) 121 (15.4) 

Figures in the parentheses denote corresponding percentage. 

p-value 

0.922 

0.006 

# Data were analysed using Student's t-Test and were presented as mean ±SD. 

Table II. Distribution of co-morbidities/risk factors 
between groups. 

Co-morbidities 1 LVEF 

Risk factors# Group-I Group-11 p-value 
(n=229) (n=7sn 

Diabetes 144(62 .9) 544(69. 1) 0.075 

Hypertension 162 (70. 7) 573 (72. 8) 0.538 

Dys lipidemia 144(62.9) 466(59 .2) 0.318 

Smoking 99(43.4) 31 5(40.1) 0.373 

Figures in the parentheses denote corresponding percentage. 

Table II. Comparison of outcome/complications 
between groups. 

Complications LVEF 

developed Group-I Group-II p-value 
(n=229) (n=7sn 

Arrhythmia* 0(0.0) 3(0.4) 0.464 

Bleeding# 37(16.2) 79(1 0.0) 0.01 0 

Reopening for bleeding# 17(7.4) 58(7.4) 0.978 

Heart failure# 3(1.3) 5(0.6) 0.55 4 

Pleu ral effusion# 4(1.6) 20(2.5) 0.486 

Pneumon ia# 5(2.2) 1 3(1. 7) 0.801 

ARD5* 1 (0.4) 3(0.4) 0.641 

Prolonged venti lation# 31 (13.5) 87(11.1 ) 0.302 
CVA# 3(1.3) 5(0.6) 0.554 

Hepatic dysfunction# 7(3.1) 25 (3.2) 0.927 

Septicemia# 8(3.5) 24(3 .0) 0.735 

Multiorgan failure# 2(0.9) 1 0(1 .3) 0.887 
Death# 7(3 .1) 35(4.4) 0.352 

Figures in the parentheses denote corresponding percentage ; 
' Data were analysed using x2 Test; *data were analysed using Fisher's Exact Test. 
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All of the co-morbidities / risk factors were almost 
equally distributed between groups (p > 0.05) 
(Table II). Complications developed following 
CABG are illustrated in Table Ill. None of the 
complications, except incidence of bleeding, 
which was significantly higher in Group-1 (16 .2%) 
than that in Group-11 (1 0%) (p = 0.01 0). 

Discussion 
Although it is commonly considered that patients 
with the low ejection fractions are at greater risk 
of surgical complications and mortality, 14-16 the 
result of our study suggests that early outcome 
of coronary surgery is favourable in patients with 
left ventricular dysfunction (EF ~ 40%) in terms 
of their functional status and 30-day mortality. 
As the baseline demographic characteristics, 
comorbidities and risk factors profile were 
almost similar between the study groups and 
there was no statistically significant difference in 
outcome between patients with ejection fraction 
~ 40% and those with EF > 40%, the role of 
preoperative EF on postoperative complications 
and mortality is negligible. A long- term follow 
up study showed that benefits of surgery in 
patients with severe left ventricular dysfunction 
outweigh the somewhat increased short - term 
hazards. 17 But in our study we did not find any 
difference in mortality between patients with 
ejection fraction ~ 40% and those with EF > 40% 
(3 .1% vs. 4.4%, p = 0.352). 

Various studies have put forward different 
results on the initial effect of isolated CABG on 
mortality in patients with a low EF. Soliman 
Hamad and associates 18 noted that the early 
mortality rate in patients with an EF < 3 5% was 
more than 6 times higher than that in patients 
with an EF > 50% (1 0.5% vs. 1.6%). Di Carli and 
colleagues 19 reported a 9.3% 30-day mortality 
rate in patients with an EF < 40%. Christakis and 
colleagues 20 demonstrated a 9.8% operative 
mortality rate in patients with an EF < 20%, and a 
study by Carr and colleagues 21 demonstrated an 
11% perioperative mortality rate in patients with 
an EF between 1 0% and 20%. However, more 
recent reports have shown lower operative 
mortality rates. In a review of the New York State 
database22 , the early mortality rate of patients 
with an EF of < 20% was 4.6%. Another report 
showed an in-hospital mortality rate of 4% in 

patients with an EF of < 30%.23 In an earlier 
report, we found approxi mately the same in
hospital mortality rate (4%) in 75 prospectively 
studied patients with an EF of < 40%. 24 The 
decline of those mortality rates over time showed 
a statistically significant improvement from the 
double - digit rates reported in the 1980s. This 
decline in mortality seems to be due to 
improvements in cardiac anesthesia, perioperat ive 
care, surgical techniques, emergency cardiac 
care, and postoperative management. However, 
Alderman et al 1 demonstrated that the benefit of 
surgery in patients with low ejection fraction was 
partially confined to patients who had angina as 
the predominant symptom and there was 
negligible relief of symptoms in patients whose 
symptoms are primarily caused by heart failure . 

In spite of encouraging outcomes of CABG in 
patients with compromised left ventricular 
function , few cardiac surgery centers worldwide 
undertake coronary artery bypass grafting (CABG) 
in high- risk patients with severe left ventricular 
(LV) dysfunction , preferring to maintain them on 
medical management. 25 -29 However, medical 
management of these cases requires repeated 
hospital admiss ions and lowers the quality of life. 
In addition, many places around the world do not 
have facilities for heart transplantation. Besides , 
postoperative management of transplant patients 
is costly and donors may be scarce , especially in 
developing countries . 

Conclusion 
Finally, experience gleaned from the present 
study of a large sample, suggest that CABG could 
be done in patients of low EF k 40%) with fairly 
comparable outcome (in terms of morbidity and 
mortality) with those having EF > 40%. 
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ORIGINAL ARTICLE 

Percutaneous Transvenous Mitral Commissurotomy: In-hospital 
Outcome of Patients with Mitral Stenosis 
Syed Dawood Md. Taimurl , Md. Rezaul Karim2, M. Maksumul Haq3, Md. Liaquat Ali4, Mahbub Mansur5, 

Mashhud Zia Chowdhury6, Saidur Rahman Khan7 

ABSTRACT 
Background & objectives· Percutaneous transluminal mitral commissurotomy (PTMC) is a popular procedure for treatment 
of a selective group of patients with mitral stenosis of rheumatic origin . Short and mid-term follow- up results using Inoue 
balloon technique are well recognized in our setting . Though echo- scoring by echocardiography is a popular method of 
patient selection, it does not always correlate well with a good post- procedural outcome . The aim of this study was to 
evaluate the results after percutaneous transluminal mitral commissurotomy (PTMC) in Bangladeshi patients. 

Methods: This prospective observational study was carried out in the Department of Cardiology, Ibrahim Cardiac Hospital & 
Research Institute, Dhaka, Bangladesh, over a period of 2 years from April, 2008 - April , 2010, on 61 patients of mitral 
stenosis who underwent PTMC to see immediate outcome of the patients . Successful outcome was defined as an increase in 
mitral valve area (MVA) > 1.5 cm 2 or > 50% increase in preprocedural MVA. 

Results The immediate clinical follow- up of 61 patients who underwent PTMC resulted in an increase in mitral valve area 
from 0.83 ± 0.15 to 2.02 ± 1.06 cm2 (p < 0.0001 ). The peak pressure gradient (PPG), mean pressure gradient and 
pulmonary arterial systolic pressure (PASP) were observed to be significantly reduced from their pre - PTMC state (26 .8 ± 6.4 
vs. 8.9 ± 3.1 mm Hg, p < 0.00 ; 15.1 ± 3.9 vs. 4.0 ± 1.5 mm Hg, p < 0.001 ; 60 .0 ± 21 .0 vs . 38 .7 ± 9.5 mm Hg , p < 
0.001 ). There was 1 (0.5%) in- hospital death. Emergency mitral valve replacement (MVR) was required in 1 (0.5%) patient and 
pericardia! tamponade occurred in 1 (0.5%) patient. Overall procedural success was 95%. 

Concrusto Our data suggest that PTMC is a safe and effective treatment for a selective group of patients of mitral 
stenosis. However, it is a difficult task to select those patients with mitral stenosis who will be the best candidate for PTMC 
without any or fewer procedure - related complications. 

ey ords Percutaneous transluminal mitral commissurotomy; mitral stenosis ; rheumatic heart disease. 

Introduction 

Mitral stenosis (MS) is one of the commonest long 
term complications of rheumatic fever 1 and 
approximately 25% of all patients with rheumatic 
heart disease have pure mitral stenosis. A female 
preponderance is observed in patients of 
rheumatic mitral stenosis. 2 Mitral stenosis is 
defined as mild, moderate and severe according 
to existing mitral valve area. If mitral valve area is 

Authors' Information: 

> 1.5 cm 2 , it is mild, if 1-1 .5 cm2 it is moderate 
and if < 1 cm 2 it is considered as severe mitral 
stenosis.3 Medical treatment is indicated in mild to 
moderate stenosis,4 while surgical treatment and 
percutaneous transvenous mitral commissurotomy 

(PTMC) is indicated in severe mitral stenosis. 5•6 The 
role of PTMC in the management of patients with 
rheumatic mitral stenosis has continued to evolve 

during the last two decades. 
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::~- ents selection is fundamental in predicting the 
-mediate results of PTMC_? The evaluation and 

- = ection of candidates for PTMC require a precise 
=s ses sment of mitral valve morphology_?-8 The 
:. :: ocardiographic score is presently the most 

~e l y used technique for the evaluation of 
- rphological characteristics of the mitral valve.9 
- ediate, short and long-term follow-up 
-_ dies have shown that patients with echo score 

have superior immediate results and 
; i icantly greater survival and freedom from 
: -oined events than patients with echo score 
~ ·o In Bangladesh few studies have been 

::r' ed out in different centres on PTMC in 
.=. - ents with severe mitral stenosis.ll -13 We 

=s gned this study to describe the in-hospital 
- ca l , echocardiographic and interventional 
-come of PTMC in patients of moderate to 

::: ere mitral stenosis at the Department of 
:::; o logy, Ibrahim Cardiac Hospital & Research 

_-- te (ICHRI), Dhaka. 

· • and Methods 

s retrospective observational study was 
ed out in the Department of Cardiology, 

- - m Cardiac Hospital & Research Institute 
:- ~ 1, Dhaka, Bangladesh between April , 2008 

pril, 2010 on 61 patients of symptomatic 
""'2. stenosis who underwent PTMC. The study 

n'l enced after obtaining consent from the 
c'l ts (if they were 1 8 or > 1 8 years old) or 

- heir legal guardians (if they were minor) 
_ Ethi cal Clearance from the concerned 
·-ori ty. Patients of either sex, up to the age of 

. ears having symptomatic mitral stenosis 
mitral valve area < 1.5 cm 2 and total 

cardio- graphic score < 10 were included in 
- s udy. Patients with re-stenosis after closed 

a commissurotomy having favourable mitral 
= morphology were also included. Patients 
- g mitral stenosis with mitral regurgitation 

::: ;: II, having other significant valve lesions 
- _ ri ng surgical treatment, or evidence of left 

~ thrombus, congenital heart diseases, e.g. 
~ septal defect (ASD), or patients having 

- ·rain dication to transseptal puncture, e.g . 
- . hick lAS, aneurysm of inter atrial septum, 
: or patients with significant renal impairment 
:::·e excluded from the study. 

P oce ure PTMC was done with all aseptic 
precaution through femoral venous approach 
under local anaesthesia. Pressure in aorta, left 
ventricle (LV) and pulmonary artery (PA) was 
recorded, and LA / LV gradient was calculated. A 
simple balloon sizing method, based on body 
height, for selection of appropriate sized balloon 
catheter was determined using following formula. 

Height (em) 
Balloon size (mm) = --------------- + 10 

10 

Post-procedural evaluation: 2-D, M-mode, PW, 
CW Doppler and color flow imaging were done to 
calculate the mitral valvular area, peak pressure 
gradient (PPG), mean pressure gradient (MPG) and 
pulmonary arterial systolic pressure (PASP) before 
PTMC. Measurements on same variables were 
taken 24 hours after PTMC to observe the 
changes in those variables . Successful procedures 
was defined as increase in mitral valve area (MVA) 
> 1.5 cm 2 or > 50% increase in pre-procedural 
MVA. Complications like cardiac tamponade , 
mitral regurgitation, CVA and acute pulmonary 
oedema were recorded. 

Results 
About one-third (32.8%) of the patients was 40 -
50 years old followed by 24.6% 30 - 40 years and 
23.1 % 20- 30 years old. Over 10% of the patients 
were > 50 years and 8.2% < 20 years old. A 
female predominance was observed in the series 
with female to male ratio being roughly 2 :1. 
About 64% of the patients were categorized as 
NYHA functional Class-Ill, 14.8% Class-11, 13.1 % 
Class-1 and 8.2% Class-IV (Fig. 3). Changes in 
echocardiographic variables are illustrated in 
table II. Mitral valvular area was significantly 
increased following PTMC (0.83 ± 0.1 5 vs. 2.02 ± 

1.06 cm 2, p < 0.001 ). The PPG, MPG and PASP 
were observed to be significantly reduced from 
their pre-PTMC state (26.8 ± 6.4 vs. 8.9 ± 3.1 
mm Hg, p < 0.00; 1 5.1 ± 3.9 vs.4.0 ± 1.5 mm 
Hg, p < 0.001 ; 60.0 ± 21.0 VS. 38.7 ± 9.5 mm 
Hg, p < 0.001) (Table II). Of the 61 patients one 
died during the procedure. Emergency mitral 
valve replacement (MVR) was required in 1 (0.5%) 
case and pericardia! tamponade occurred in 
1 (0.5%) case. Thus successful outcome was found 
in 58(95%) cases (Table Ill). 
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Tab le-I. Age distribution of study patients (n=61) 

Age (yrs)* Frequency Percentage 

< 20 05 8.2 
20- 30 14 23 .1 
30-40 1 5 24.6 
40- 50 20 32.8 
;:>: 50 07 11.5 

*Mean ±SD=35 .2± 11.6 years; range = 17-60 years. 

Female 39 (64%) 

Fig. 1: Distribution of patients by their gender. 
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Fig . 2: Distribution of patients by NYHA functional class. 

Table-11. Changes in echocardiographic variables 
following PTMC. 

Group 
Variables* Before PTMC After PTMC p-value 

(n = 60) (n = 60) 

MVA (cm 2) 0.83 ± 0.15 2.0 ± 1.0 < 0.001 
PPG (mmHg) 26.8 ± 6.4 8.9 ± 3.1 < 0.001 
MPG (mmHg) 15.1 ± 3.9 4.0 ± 1.5 < 0.001 
PASP (mmHg) 60 .0 ± 21.0 38.7 ± 9.5 < 0.001 

*Data were analysed us ing Paired-sample t-Test and were presented as mean ±SD. 

Failure 3(5%) 

Success 58 (9 5%) 

Fig. 3: Distribution of patients by success of PTMC (n = 61 ). 

Table-Ill. Complications developed following PTMC 

Variables 

MVR 
Cardiac temponade 
Mortality 

Discussion 

Frequency 

01 
01 
01 

Percentage 

1.7 
1.7 
1.7 

Mitral stenosis is one of the commonest long
term complications of rheumatic fever1 and 
approximately 25% of all patients with rheumatic 
heart disease have pure mitral stenosis .2 The role 
of PTMC in the management of patients with 
rheumatic mitral stenosis has continued to 
evolve. 

In our study procedural success rate was 95% in 
patients undergoing percutaneous mitral balloon 
valvuloplasty (PMBV) in our center due to 
symptomatic moderate - to- severe MS. In th ree 
cases in whom the procedure failed , MVA was 
lower and the frequency of moderate - severe 
tricuspid regurgitation was significantly higher 
before the procedure. 

Percutaneous mitral balloon valvuloplasty draws 

our attention as a standard treatment for 

moderate- severe MS patients with symptomatic 

or significant pulmonary hypertension. In short 

term and long-term success , surge ry has 

demonstrated results to be comparable to closed 

commissurotomy. 14 However, successful outcome 

lies in appropriate pat ient selection, experience 

of the center and of physicians performing the 
procedure . In the studies performed, the factors 

affecting immediate success of the procedure 

include age , pre - procedural MVA and Wilk ins 
score .15-1B 

Previously, PTMC had been performed only in 
patients with pl iable , non - calcified valves. 14 

Although Wilkins score has the impact on PTMC 
results , it does not predict the results alone. 19 In 
previous studies , many patients who had been 
excluded as worse candidates for PTMC based on 
Wilkins score today undergo PTMC with 
commendable success rates. 20 

The complication rates are lower in PTMC with 
Inoue balloon catheter than the use of double
balloon catheter. 21 Inoue balloon procedure was 

-~ . . 
=-~ . 
~ ' 
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= aken in all patients in our center. In 
= ~a studies, acute complications have been 

- ed at rates ranging from 1-2% such as 
=- •avascular events induced by the procedure, 

tamponade and procedure-related 

-- - .~ 2 These complications were encountered 
-- .., studies from which patients especially 

. i lk ins score above 8 had been 
_:: ed. l 5,16 Although in the present study, all 

=- ·s had Wilkins score above 8, these 
: cati ons were not observed in 

one. We ascribe this 
~...., ance of the procedure by 

any patients 
success to 
experienced 

_c an s in our center and we think that the 

-=- ence of the operator is, perhaps, even 
portant than the selection of patients. 

ar situation applies to the development of 

•:::. • Rafter the procedure. Though the rate of 

1R was reported to be 8.2%23 in a center, 

1.7%) patient developed grade 3-4 MR in 

s· .... dy. The most important reason for the 

= Jame nt of severe MR after percutaneous 

.:. ball oon valvuloplasty is mitral leaflets' or 

_•a s' tears. 24·25 On the other hand, MR seen 

- :> BV does not often cause serious clinical 

: ·oms. In some studies, it was observed that 

_s · in half of the patients MR decreased or 
·: eared completely within a few months.24,2S 

- ~ast likely causes of reversible MR include 

- • .., ng of the mitral annulus during the 

-= ure, a decrease of leaflet coaptation or 

ary muscle ischemia. 26 Therefore, surgical 

on for patients who develop MR after the 

-= ure but without worsening heart failure 

be considerd after observing the patient 

..:. · hile . 

'mitations 

= ....,ost important limitation of the study is that 
- a retrospective study. All data of patients 

- = collected from in - hospital file records. 
- = ~ patients were excluded from the study 

er for their co-morbidity or denial of the 

"du re. As a result, outcome of the procedure 
.:: not be assessed in the elderly patients 
•e than 60 years old). 

~~ 

,_-;::;; ~ 

~~ 
" ~ 

Conclusion 

PTMC is a treatment option with excellent results 
in the treatment of moderate to severe MS 
especially when performed by experienced 
operators. It can be comparable to surgery with 
regard to its event-free survival even in the long
term. However, to determine its exact place 
against surgery prospective randomized 
controlled trials will be more valuable. 
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asonic Foetal Weight Estimation at Term in Bangladeshi 
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qbal Mazhar1, Ahmed Hossain2, Laila Afroz3, Shiuly Chowdhury!, Md. Nurul Arnin5 

STRA 
Predict ing foetal weight is of immense practical significance to the obstetricians to decide intens ive perinatal 

::are and planning mode of delivery. Several formulae based on ultrasound measurement of foetal biometry have been 
-= e oped for foetal weight estimation. However, different investigators put forward different opinions regarding predictive 
:curacy of these formulae . This cros s-sectional study was conducted in Dhaka Medical College Hospital to compare the 
cCJracy of these fo rmulae in predicting foetal birth weight in term pregnancy. 

A total of 1 00 pregnant women who completed 3 7 weeks of gestation and were free from multiple pregnancies or 
-:d cal diseases and whose foetuses did not exhibit any sign of IUGR or anomalies on ultrasound examination were 

c c.~ ded in the study. 

The result showed that the mean values of biparietal diameter (BPD) , head circumference (HC), foetal length (FL) and 
aminal circumference (AC) were 9.11 ± 0.32 em 32.57 ± 1.75 em , 7.20 ± 0.40 em and 32 .96±1 .83 em respectively. The 

rm ulae of Hadlock (AC), Warsof (FL), Hadlock (BPD, HC, AC, FL) and Hadlock (HC, AC , FL) underestimated foetal weight by 
32 5%, 19.9%, 0.9% and 2.6% respectively, where as those of Shepard (BPD, AC) , Warsof (BPD, AC), Woo (AC , FL) and Roberts 
: "D. HC, AC, FL) overestimated foetal weight by 5.9%, 12 .8%, 1 0.5% and 6.1% respectively. About 75% and 84% of the 
--ed icted weig ht by Hadlock (BPD, HC, AC, FL) were found to lie within 10% and 1 5% of the actual weight. Hadlock (HC, AC , 
= _ predicted 72% and 81 % within 1 0% and 1 5% error respectively followed by Shepard (BPD, AC) (66% and 82% respectively) 
-a Robe rts (BPD, HC, AC , FL) (SO% and 70% respectively) . Woo (AC, FL), Warsof (BPD, AC) , Warsof (FL) and Hadlock (AC) 

cu pied 5th, 6th , 7th and 8th position respectively in estimating foetal weight within 10% and 1 5% of the actual weight. 
- -e corre lation of estimated foetal weight with actual birth was highest (0. 560) for Hadlock (HC, AC , FL) and that of lowest 
_ · 90) for Warsof (BPD, AC). 

us1on: The best prediction of foetal weight can be made by Hadlock (BPD, HC, AC, FL), while the predictions made by 
3.dlock (HC, AC , FL) and Shepard (BPD, AC) lie very close to it. However, the formula combining AC with FL could have 
ract ical im plication where head measurements are frequently inaccurate. 

·ords: Biparietal diameter (BPD), head circumference (HC), foetal length (FL), abdominal circumference (AC), prediction 
= <oetal we ight and actual birth weight. 

uction 

acc urate estimation of foetal weight is 
wao le information in planning the mode of 

- . ery and management of labour. Several 
- ulae based on ultrasound measurement of 

=-a biometry have been developed for foetal 
estimation . In the attempt to improve the 

. ~ racy of foetal weight prediction, various 
: -a anatomical measurements have been used 

:: r al one or in combination. 

nformafion: 

Formulae based on the abdominal circumference 
(AC) are thought to predict the foetal weight more 
accurately in preterm babies than in term foetus. 1 

Shepard et al. have suggested that formulae 
based on biparietal diameter (BPD) & AC 
accurately predict foetal weight within 10% of 
actual weight. 2 The addition of femur length (FL) 
seems to improve the foetal weight prediction.3 
Formulae that combine AC, BPD & FL are reported 
to best prediction for foetal weight. 4 Thus, eight 
formulae have so far been developed to predict 
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Ultrasonic Foetal Weight Estimation at Term in Bangladeshi Women - A Comparative Study of Eight Formulae Mazhar et. al. 

foetal weight and different investigators put 
forward different opinion regarding predictive 
accuracy of foetal weight. Even investigators are 
of the opinion that ethnic background affects 
foetal biometry and birth weight and this is 
attributed to genetic differences rather than 
nutritional or socioeconomic circumstances. 5 The 
formulae for estimating foetal birth weights are 
based on ultrasonographic foetal biometric 
measurements from mainly Caucasian 
populations. The performance of these formulae 
has not been extensively studied in Bangladeshi 
population. Identifying formulae that are able to 
accurately predict the foetal weight in 
Bangladeshi populations can be of great help to 
the caring obstetrician. The present study aimed 
to compare the accuracy of eight sonographic 
formulae for predicting foetal weight at term in 
Bangladeshi population. 

The formulae for estimating foetal birth weights 
are based on ultrasonographic foetal biometric 
measurements from mainly Caucasian & other 
populations. The accuracy of these formulae has 
not been extensively studied in Bangladeshi 
population. The present study is intended to find 
out the appropriate formulae for predicting 
ultrasonic foetal weight at term pregnancy in 
Bangladeshi women. 

Patients & Methods 

The present cross-sectional comparative study 
conducted in the Departments Radiology & 
Imaging and Obstetrics & Gynaecology, Dhaka 
Medical College Hospital over a period of one year 
extending from January to December 2006. A 
total of l 00 pregnant women admitted for 
deliveries at term, either being a candidate for 
normal delivery or caesarean section, were 
consecutively included in the study. Multiple 
pregnancy, confirmed or suspected IUGR, 
confirmed foetal abnormalities and associated 
medical diseases like heart disease and diabetes 
were excluded from the study. The following eight 
formulae were used to calculate foetal weight. 

1. Hadlock (AC) - (Hadlock et al 6) 

Ln EFW= 2.695 +0.253(AC)- 0.00275(AC) 2 

2. Wars of (FL) (Wars of et a F) 
Ln EFW= 4.6914+0.1 5 l(FL)2 - 0.0119(FL)2 

3. Shepard (BPD, AC) (Shepard et al 8) 

Log 10 EFW=-1. 7492 t 0.166(BPD)t 0.046(AC)-0.002 546(AC)(BPD). 

1. Warsof (BPD, AC) (Warsof et a1 9) 

Log 10 EFW= 1.599t 0.144(BPD)t 0.032(AC)-0.000111 (BPD)Z (AC). 

2. Woo (AC, FL) (Woo et allO) 
Log 10 EFW= 0.59+0.08(AC)+0.28(FL)- 0.00716(AC)(FL) . 

3. Hadlock (BPD, HC, AC, FL) (Hadlock et al 11 ) 

Log 10 EFW= 1.3596+0.0064(HC)+0.0424(AC)+0.174 
(FL)+0.0006 1 (BPD) (AC)- 0.00386(AC) (FL). 

4. Hadlock(HC, AC, FL) (Hadlock et al1l) 
Log 10 EFW = 1.326 0.00326(AC) (FL)+0.01 07 (HC)+0.0438 (AC) t0.158(FL). 

5. Roberts (BPD, HC, AC, FL) (Roberts et al1 2) 

Log 10 EFW= 1.6758+0.0 1707(AC)t0.042478 (BPD) 0.05216 (FL)+0.01604(HC). 

Having informed consent obtained from the 
selected participants, ultrasound measurements 
were taken using 3.5MHz convex transducer 
(Fukuda). The foetal head (HC) measurements were 
made in the axial plane at the level where the 
continuous midline echo was broken by the 
septum pellucidum cavum in the anterior third. 
Measurement of the BPD was made from the 
proximal echo of the foetal skull to the proximal 
edge of the deep border (outer-inner). The head 
circumference was measured around the perimeter 
using an electronic ellipse .13 The AC was 
measured in the transverse axial view of foetal 
abdomen at the level of the liver, identifying the 
spine and descending aorta posteriorly. The 
umbilical vein in the anterior third and the 
stomach bubble in the same plane ; measurements 
were taken around the perimeter. 14 The FL was 
measured in a view where the full femoral 
diaphysis was seen in a plane as close as possible 
to a right angle to the ultrasound beam ; 
measurements were taken from one end of the 
diaphysis to the other, not including the distal 
femoral epiphysis .15 The operational definitions of 
eight formulae, already mentioned, were used to 
calculate foetal weight. The actual foetal weight 
was measured using an appropriate weight 
machine within 24 hours of delivery. The 
differences between the ultrasonographically 
predicted foetal weight and the actual weight 
(simple error) were recorded as errors in grams . 
Percentage error was calculated using the 
following equation : 

Percentage error = estimated weight-actual weight / 
actual weight x l 00. 

Negative values of simple error and perce 
error indicate that the foetal weight (FW) 
underestimated and positive values indicate that · 
was overestimated. The absolute error was defi 
as the percentage error in absolute value (ignori 
'+ 'and'-' signs). The accuracy of each formul 
in predicting 



c: g was determined by calculating 
n between the predicted and actual 

:: ::: -· • e mean absolute error and the 
::: ::-·age o: birth weight that was pred icted to 

and = 1 5% of the actual weight. 

c:re analysed using computer software 
- s-a· s ica l Package for Social Sciences) 

- , .5. The test statistics used to analyse 
·-:: ca·a ere descriptive statist ics, l ike 
= ... ::~ .... ency, es imation of pe rcentage of error on 
e •ner side of birth weight, percentage of 
a:Jso u e error within 10% and 1 5% of birth 

eig -. mean predicted weight , mean birth 
eig -. standard deviation (SO) from the mean 

a a Spearman' s correlation. The level of 
sig ~i canc e was 0.05 and p < 0.05 was 
co s dered significant. 

esults 

e mean age of the study subjects was 25 .64 ± 
~ 4 ears. The gravidity ranged from 1- 6 with 

ea an gravidity being 2. Majority (73%) of 
oregnant women at ultrasound was at 3 7 to 3 8 
. ee s of gestation, 25% 39- 40 weeks, and 2% > 
~a , eeks of gestation. The mean biparietal 
diar1e er (BPD) was 9.11 ± 0.32 em with lowest 
a d high est BPDs being 7.09 and 9.9 em 
respec ively. The mean values of head 
c rcumference (HC), femur length (FL) and 
aodominal circumference (AC) were 32.5 7 ± 
1. 5, 7.20 ± 0.40 and 32 .96 ± 1.83 em 
respec ively, whil e the lowest and highest values 
for e same biometries ranged from 28.9-39.2, 
6.09-9.97 and 27.0-38.3 em respectively (Table 

). The correlation between estimated foetal 
eigh and birth weight show that the formulae 

Table I. Foetal biomet ry by ultrasonogram (n= 1 00). 

Foetal biometry (em) Mean SO Range 

:; :Jar e;a diameter (BPD) 9.11 ± 0.32 7.90-9.90 

- Ec c rcumference (HC) 32 .57 ± 1.75 28 .9-39.2 

=~- ~r ength (FL) 7.20 ± 0.40 6.09-9.97 

- :JCO""' nal circumference (AC) 32 .96 ± 1.83 27 .0-38.3 

o£ adlock (AC), Warsof (FL), Hadlock (BPD, HC, AC, 
::_ a d Hadlock (HC, AC, FL) tend to underestimate 
=oe·a •,eight, where as those of Shepard (BPD, 
- C • arsof (BPD, AC), Woo (AC, FL) and Roberts 

(BPD, HC, AC , FL) tend to overestimate foetal 
weight. The correlation of estimated foetal weight 
with actual birth ranged from a minimum of 0.190 
for Warsof (BPD, AC) to a maximum of 0.560 for 
Hadlock (HC, AC, FL). Predicted foetal weights with 
all but Warsof (BPD, AC) formulae were found to be 
significantly correlated with actual birth weight (p 
< 0.01 ) (Table 2). 

Table II. Correlation between estimated foetal 
weight and actual birth weight 

Correlated variables Correlation 
Formulae Estimated foetal Birth weight coefficient 

weight (mean±SD) (mean±SD) (r) 

Hadlock (AC) 2.08 ± 0.02 0.547** 

Wars of (FL) 2.48 ± 0.0 7 0.3 59** 

Shepard (BPD, AC) 3.27 ± 0.08 0.469** 

Wars of (BPD, AC) 3.50 ± 0.50 3.13 ± 0.38 0.190 

Woo (AC, FL) 3.44 ± 0.44 0.460** 

Hadlock (BPD,HC,AC,FL) 3.09 ± 0.38 0.545** 

Hadlock (HC, AC, FL) 3.03 ± 0.40 0.560** 

Roberts (BPD,HC,AC,FL) 3.31 ± 0.51 0.535** 

** Correlation is significant at 0.01 level 

The mean weight of babies at birth was 3.13 kg . 
The predicted mean birth weights with the 
formulae of Hadlock (AC), Warsof (FL), Hadlock 
(BPD, HC, AC, FL) and Hadlock (HC, AC , FL) were 
lower than the mean birth weight with lowest 
predicted weight being 2.08 kg with Hadlock (AC), 
while those with the formulae of Shepard (BPD, 
AC), Warsof (BPD, AC), Woo (AC, FL) and Roberts 
(BPD, HC, AC, FL) were somewhat higher than the 
mean birth weight with highest predicted weight 
being 3.5 kg with Warsof (BPD, AC) (Fig.1 ). 
The formulae of Hadlock (AC) , Warsof (FL), 
Hadlock (BPD, HC, AC, FL) and Hadlock (HC, AC, FL) 
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Fig. 1: Comparison of predicted foetal weights by different 
formulae (n= 1 00). 
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underestimated foetal weight by 32.5%, 19.9%, 
0.9% and 2.6% respectively, where as those of 
Shepard (BPD, AC), Warsof (BPD, AC), Woo (AC, FL) 
and Roberts (BPD, HC, AC, FL) overestimated 
foetal weight by 5.9%, 12.8%, 10.5% and 6.1% 
respectively (Fig. 2). 

20 

15 12.8 

10 

0 

- 5 - 2.6 
- 10 

-15 

-20 

-25 
- 19.8 

- 30 
-32 .5 

- 35 
Hadlock Wars of Shepard Wars of Woo Hadlock Hadlock Roberts 

(AC) (FL) (BPD, AC) (BPD, AC) (AC, FL) (BPD, HC, (HC,AC,FL) (BPD, HC, 
AC. FL) AC, FL) 

Fig. 2: Percentage of under and over estimation (n= 1 00) 

The accuracy of the formulae in predicting foetal 
weight within 10% and 15% of the actual birth 
weight is seen in fig. 3. About 75% and 84% of 
the predicted weight by Hadlock (BPD, HC, AC, FL) 

were found to lie within 10% and 1 5% of the 
actual weight. Hadlock (HC, AC, FL) predicted 72% 
and 81 % within 10% and 1 5% error respectively 
followed by Shepard (BPD, AC) (66% and 82% 

respectively) and Roberts (BPD, HC, AC, FL) (SO% 
and 70% respectively). Woo (AC, FL), Warsof (BPD, 

AC) , Warsof (FL) and Hadlock (AC) occupied 5th, 
6th, 7th and 8th position respectively in 

estimating foetal weight within 10-1 5% of the 

actual weight. 
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Fig. 3: Accuracy of formulae used to predict foetal weight 
(n=lOO) . 

Since the introduction of ultrasonogram in the 
field of obstetrics in 1950, a major breakthrough 
has taken place in determining foetal age, weight 
and anomalies. However, controversy surrounding 
the estimation of foetal weight, using 
ultrasonogrphic measurements of foetal biometry 
is no less and as many as eight formulae so far 
have been developed to predict the foetal weight. 
The issue becomes more debatable, for the 
formulae are based on measurements mainly from 
Caucasian population. The implication of these 
formulae in wider population encompassing 
various ethnic groups has not been extensively 
tested. In an attempt to fulfill a part this gap the 
present study was conducted in Bangladeshi 
population. 

In the present study the mean values of BPD, HC, 
FL and AC were 9.11 ± 0.32 em 32.57 ± 1.75 em, 
7.20 ± 0.40 em and 32.96 ± 1.83 em respectively. 
The present study showed that the formulae of 
Hadlock (AC), Warsof (FL) , Hadlock (BPD, HC, AC, 
FL) and Hadlock (HC, AC, FL) tend to underestimate 
foetal weight , where as those of Shepard (BPD, 
AC) , Warsof (BPD, AC), Woo (AC, FL) and Roberts 
(BPD, HC, AC, FL) tend to overestimate foetal 
weight. The correlation of estimated foetal weight 
with actual birth was highest (0.560) with the 
formula of Hadlock (HC, AC , FL) and that of lowest 
(0.190) with the formula of Warsof (BPD, AC). The 
present study reveals that the formulae that use 
single foetal biometric variable like Hadlock (AC) 
or Warsof (FL) correlate poorly with actual foetal 
weight with less chance of predicted weight to lie 
within 10-1 5% error bearing consistency with 
findings of Hisham et al. 16 However, th is finding 
contradicts with another study that reported that 
foetal weight predictions based extens ively on the 
foetal AC is as accurate as those based multiple 
foetal biometric measurements .17 Combining FL 
with AC together improves the predict ion (34% of 
the predicted weights were within 10% error) by 
many-fold compared to when they are used alone 
(2% and 10% of the predicted weights with AC and 
FL respectively fell within 10% of the actual 
weight). Nevertheless, the formula is still inferior 
to that combining AC with BPD as in Shepard's 
formula which ensures 66% and 82% of predicted 
weight to lie within 10% and 1 5% error 
respectively suggesting that combining AC with 
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BPD measurements rather than FL helps achieving 
a high level of predictive accuracy. Shepard and 
her associates2 also have confirmed the accuracy 
of combined BPD and AC for the estimation of 
foetal weight. It would make sense that the best 
estimates of foetal weight would involve 
measurements of both the head and the trunk as 
the majority of the body mass of the fetuses is 
occupied in these two areas. However, formula 
combining AC with FL can be of pract ical 
significance in situations where head 
measurements are frequently inaccurate when the 
patient is in labour with head lodged deeply into 
the pelvis or when the foetal head is in persistent 
occiput posterior or anterior presentations . 
Add ition of head circumference (HC) to AC and FL 
as in Hadlock (HC, AC , FL) expedites the predictive 
accuracy to 72% and 81% within 1 0% and 1 S% 
error respectively. No appreciable change in 
prediction was, however, noted as BPD was 
further added (74% and 84% of the predicted 
weights were within 10% and 15% error) to this 
model. 

The combination of multiple foetal measurements 
does not necessarily increase the accuracy in 
predicting foetal weight. The Shepard's (BPD, AC) 
formula involved only two foetal measurements 
and had significantly higher correlation and less 
mean absolute error (5.9%) from actual birth 
weight than that of Roberts (BPD, HC, AC, FL) 
(6.1 %) and was not widely different from that of 
Hadlock (BPD, HC, AC , FL). Shepard 2 and her 
associates in 1982 in an attempt to compare 
their own model (Shepard BPD, AC) with that of 
Warsofs model (Warsof BPD, AC), generated from 
a different equation, found most estimates of 
both the formulae to be within 10% of actual 
weight. However, there was significant 
underestimation with Warsof's model. Shepard 
provides a better balance between the distribution 
of overestimation and underestimation . The 
present study well conforms with Shepard et al's 
study.2 Although our sample did not involve 
multiethnic groups, Hisham's study suggest that 
Shepard (BPD, AC) performed well in the 
multiethnic population. Comparison of eight 
formulae in our study sample revealed Hadlock 
(BPD, HC, AC, FL) as the best formula for prediction 
of foetal weight in term pregnancy, while Hadlock 
(HC, AC, FL) and Shepard (BPD, AC) lie nearer to it. 

= ~~l 

However, in some practical situation where head 
measurements are frequently inaccurate or not 
feasible at all due to foetal position, the formula 
combining AC with FL can be of practical 
significance. However, like all scientific studies the 
present study was not without limitation. The 
mean interval between ultrasound examination 
and delivery was 1. 77 ± 1 .1 7 weeks, while 
Hisham's study had an average interval of 1.2 ± 
1.5 days. This might have affected the predictions, 
particularly underestimations made by different 
formulae. 

The study concludes that the best formula for 
prediction of foetal weight in term pregnancy is 
Hadlock (BPD, HC, AC, FL), while the predictions 
made by Hadlock (HC, AC, FL) and Shepard (BPD, 
AC) lie in close proximity to it. These formulae 
might be of immense practical significance to our 
caring obstetrician to decide intensive perinatal 
care and planning mode of delivery. 
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ORIGINAL ARTICLE 

na and Perinata Outcome o Twin Pregnane ·n aTe ia Hospital 
_!a uda Sultana1, Sabera Khatun2, Rifat Ara3, Asim Kumar Saha4, Parul AkhterS, Abu Bakkar Siddique Shah6 

ABSTRACT 
o objectives The incidence of multiple pregnancies has shown a significant increase over the last decades. 

Twin pregnancies are prone to be associated with preterm births and neonatal deaths which might be due to prematurity, 
fetal growth restriction and low birth weight. This study was undertaken to evaluate the outcome of twin pregnancy. 

ds This descriptive observational study was conducted in BSMMU Hospital in between November, 2005 to July, 2006. 
A total of SO twin pregnant women admitted for delivery were consecutively included in the study. Maternal and perinatal 
outcomes were investigated. 

The results showed that the women with twin pregnancies were relatively older, had a higher average height and a 
heavier body weight. Although there was no maternal mortality, pregnancy complications were remarkably higher. 
Pregnancies were complicated by preterm labour (38%), hypertensive disorders of pregnancy (28%), premature rupture of 
membrane (28%), anaemia (26%), antepartum haemorrhage (12%), hyperemesis gravidarum (6%), polyhydramnios (6%) , 
preterm elective LUCS (8%), postpartum haemorrhage (16%), gestational diabetes (6%). UTI (8%). complications of operative 
del ivery (8%). Most of the patients had more than one complication . Only 16% patients did not have any complications. 
Nearly two- thirds (64%) of the twin pregnancies were delivered preterm, having prematurity and small-for-date neonates, 
About 6% of the first twin and 11% of the second twin were asphyxiated (APGAR scores < 7) at 5 minutes of birth. Ten 
percent of the babies were born with congenital anomalies . The perinatal mortality rate was 11 %. Very low birth weight 
babies (birth weight up to 1 500 gm) were 32% and low birth weight (birth weight from 1 500 - 2 500 gm) babies 60%. Only 
8% of the babies were of normal weight. Presentations during delivery of the twin babies were vertex - vertex (48%), vertex
nonvertex (16%) and non-vertex 1st twin (36% cases). Over two-thirds (68%) of the babies were delivered by caesarean 
section. Discordant growth between 1st and 2nd twin was observed in 28% of the cases . 

C c/us1on. Majority of the twin pregnancy is high risk one, and as such, all twin pregnancies should have a mandatory hospital 
delivery. Early diagnosis, adequate antenatal, intra- natal and post- partum cares are necessary to improve the outcome. 

e ords. Twin pregnancy, maternal outcome, perinatal outcome. 

In oduction acardiac fetus, conjoined twins and twin-twin 
transfusion syndrome. In addition, the risk of 
congenital anomalies is about 1.7 times higher 
than among singleton pregnancies and is more 
significant in monozygotic pregnancies.4,5 

The incidence of multiple pregnancies has shown 
a significant increase over the last decades due to 
postponement of pregnancy on the part of women 
and the dissemination of assisted reproduction 
techniques. In the United States, incidence of 
these pregnancies has increased by 59% between 
1980 and 1999, with twin pregnancies accounting 
for about 94% of all multiple pregnancies. 1 

Although twins occur in approximately one in 80 
pregnancies, they account for 12.2% of preterm 
births and 15.4% of neonatal deaths .2·3 The main 
causes of adverse neonatal outcomes in multiple 
pregnancies are related to prematurity, fetal 
growth restriction and low birth weight. 4 In 
addition, these pregnancies are prone to 
complications inherent to twinning, such as 

Authors· Information: 

Preterm birth is observed in approximately 54% of 
all twin pregnancies; half of these births have an 
iatrogenic origin and are related to maternal or 
fetal complications while the other half consists of 
cases of spontaneous premature labor or 
premature membrane rupture. 3 

All of these factors explain the high perinatal 
mortality observed in multiple pregnancies which 
is five to six times higher when compared to 
singleton pregnancies. 1 When analyzed according 
to chorionicity, monochorionic pregnancies present 
a two to three times higher risk than dichorionic 
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pregnancies. 8•9 The objective of this study was to 
describe the maternal and perinatal outcome of 
twin pregnancies delivered at a tertiary hospital. 

Methods 

This descriptive observational study was 
conducted in the Department of Obstetrics & 
Gynaecology, Bangabandhu Sheikh Mujib Medical 
University (BSMMU) Hospital, between November, 
2005 to July, 2006 Dhaka after taking ethical 
permission from the Ethical Committee of the 
Institute. The total number of cases included was 
50. Women with twin pregnancy completing 28 
weeks of gestation with or without medical and 
obstetric complications were included in the 
study. However, twin pregnancy discharged after 
taking conservative management was excluded . 

The patients fulfilling the eligibility criteria were 
followed from admission to discharge. Twins 
delivered in the hospital if admitted in the 
neonatal unit were also followed up to their 
discharge or for 7 days , which was shorter. 
Patients requiring transfer to other departments 
of the hospital were also followed in the same 
way. Necessary information was collected in a 
pre-designed data sheet and finally the findings 
were compiled and analyzed using SPSS (Statistical 
Package for Social Sciences) version 11.5. 

Results 
Sixty percent of the women with twin pregnancy 
were 20-29 years old, 36% 30 or > 30 years and 
only 4% below 20 years old. Parity distribution of 
the patients shows that 66% of the patients were 
multipara and 34% primipara. The average height 
and weight of the patients were 152.3 em and 
64.3 kg respectively, while the average symphysio
fundal height was 38 em (Table 1). Nearly two
thirds (64%) of the patients had pre-term delivery 
and 36% had term delivery (data not shown) . 
History of probable etiological factors revealed 
that family history of twin was present in 36% and 
history of taking ovulation inducing drugs was 
present in 8% of the cases. Two percent of the 
patients conceived after stoppage of oral 
contraceptive pills (OCP). Over half (54%) of the 
patients had no known aetiological factors (Table 
II). Table Ill demonstrates the foetal presentation 
at delivery. Vertex-Vertex presentation was found 

-""=~ 
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in 48% cases and Vertex-Nonvertex in 16% (14% 
Vertex-Breech and 2% Vertex-Transverse) and 
Nonvertex presentation (Breech - vertex, Breech
breech and Breech-transverse) in 36% cases. Thirty 
percent of the patients had normal vaginal 
delivery and 68% were delivered by caesarean 
section (Table IV). In one patient first twin was 
delivered by vaginal route and second twin was 
delivered by lower uterine caesarean section. 

Table I. Demographic and obstetric characteristics 
of the study subjects (n=SO). 

Demographic & Obstetric Number Percentage Mean SD 
features 
Age (years) 
< 20 2 4.0 
20-29 30 60.0 
30 18 36.0 

Parity 
Primipara 17 34.0 
Multipara 33 66.0 

Weeks of gestation 

28-37 6 64.0 
37-40 18 36.0 
Height (em) 1 52.3 6.2 
Weight (kg) 64.3 9.8 
Symphysiofundal height (em) 38.0 2.8 

Table II. Distribution of patients by probable 
etiological factors (n=SO). 

Parameters Number Percentage 

Family history of twining 18 36.0 

Patient 's family 12 24.0 
Husband 's family 06 12.0 
Twin pregnancy after taking ovulation inducing drugs 04 8.0 
Pregnancy within 3 months of stoppage of OCP 01 2.0 
None 27 54.0 

*OCP = Oral contraceptive pills 

Table Ill. Distribution by patients by foetal 
presentation. 

Presentation Number Percentage 

Vertex-Vertex 24 48.0 
Vertex-Breech 07 14.0 
Vertex-Transverse 01 2.0 
Breech - Vertex 09 18.0 
Breech-Breech 06 12 .0 
Breech-Transvers 03 6 .0 
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r/. 

y 
I 

Card Med J. 20 II ; I (2} 

>::-e rm labo r was the commo n maternal 
_ ....,a ications (38%) fo llowed by premature rupture 
_= ""e brane (PRO M) and hypertension (each 28%) , 

-a!l le IV. Distribution of patients by their mode of 
delivery. 

ode of delivery 
• 2.g al delivery 
__ sc 

No. of patients 
1 5 
35 

Percentage 
30.0 

70.0 

-able V. Complications encountered by the 
mothers (n=SO). 

Complication 
.:..,aemia 

. peremesis gravidarum 
-. oertensi on (PIH & pre-eclampsia) 
=> dram nios 
=>os partum haemorrhage (PPH) 

epartum haemorrhage (APH) 
=>·e- erm labor (spontaneous / induced) 
=>re- erm elective LUCS 
:> 0 
- I 

Ges at ional diabetes 
Complicat ions of operative delivery 
e.g ound infection, anaesthetic complications) 
o complication 

Number Percentage 
13 26.0 
03 6.0 
14 28.0 
03 6.0 
08 16.0 
06 12.0 
19 38.0 
04 8.0 
14 28.0 
04 8.0 
03 6.0 

04 8.0 
08 16.0 

Table VI. Distribution of twins by perinatal and 
neonatal complications (n= 1 00). 

Complications Number Percentage 

acerated still-birth 07 7.0 
Fresh still-birth 02 2.0 
Early neonatal death 02 2.0 
Admission in intensive care unit 28 28.0 

Table VII: Causes of perinatal morbidity (n= 1 00). 

Causes Number Percentage 

LBW due to pre- maturity 

< 1 ,000 gm (required admission) 5 5.0 

1 ,000-1 ,500 gm (required admission) 27 0.27 

1,500-2, 500 gm 60 60.0 

IUGR 08 8.0 

Birth asphyxia 17 17.0 

Septicaemia OS 5.0 

Note : All the babies requiring admission in neonatal un it had LBW 
due to prematurity. Some babies had other problems as well 
like IUGR, birth asphyxia and septicaemia. As such , the total 
will not correspond to 100%. 

~~ 

anemia (26%) and postpartum haemorrhage (16%) 

(Table V). The incidence of perinatal morbidity 

requiring admission in the Neonatal Unit was 32%. 

Some babies had other problems along with 

prematurity (Table VII). 

Besides the data shown in the tables, some twins 
had specific problems as follows : 

1. One baby had talipes equino-varus of both legs 

the baby was otherwise normal. The other baby 

of the twin - pair was normal. 

2. In another pair one fetus was born with Hydrops 

foetalis and it was dead and macerated during 

delivery, while the other exhibited multiple 

congenital anomalies . It was also dead & 

macerated . 

3. In the third case, mm1mum hydrocephalic 

change was noted in one baby and the other 

was apparently normal. 

4. In the fourth case, both foeti had Hydrops 

foetalis with one being macerated stillbirth and 

the other having fresh stillbirth. 

In this study, birth weight discrepancy of 20% or > 
20% between twins was considered as significant 

d iscordant growth. Number of such pairs was 
14(28%). 

Discussion 

In the present study, 60% of the twins were 

observed among women in 20-29 years of age 

which is consistent with the findings of Spellacy et 

al. 10 who found over 55% cases of twin pregnancy 

in this age group. The average height of the 

mothers in our study was 1 52.3 em , pre-delivery 

weight was 64.3 kg and symphysiofundal height 

38 em. Studies by Chowdhury 11 and Sultana1 2 

showed average heights of mothers 153.3 em and 

152.1 em, pre-delivery weights 59.6 kg and 60.3 

kg ; symphysiofundal heights 38.5 em and 38 em 

respectively which go in favour of the findings of 

the present study. The present study showed that 

about two - thirds (66%) of the women were 

multigravida. Chowdhury11 reported a similar 

figure of multigravida (64.2%) in his study of twin 

pregnancy. An even higher frequency (84.2%) of 

twining in multigraviada was reported by Spellacy 
et ai. 1D 
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In this study, most (64%) of the pregnancies was 
terminated pre-term, 36% at term and no 
pregnancy crossed the expected date of delivery 
(EDD). However, Papiernik et ai.13 Chowdhury1 1 

and Sultana 12 showed lower rates of pre-term 
delivery in their studies (50.7%, 41.5% and 44% 
respectively). The reason of higher rates of 
preterm delivery in the present study might be 
that all the patients were of complicated twin 
pregnancy which compelled us to terminate the 
pregnancy earlier. In the present study, 36% of 
mothers showed family history of twin compared 
to 19% and 30% in studies by Chowdhury11 and 
Sultana 12 respectively . Twin after ovulation 
inducing drugs was 8% in our study compared to 
17% and 14% in the studies by Chowdhury11 and 
Sultana 12 respectively. These two studies showed 
no other known aetiological factors but in our 
study we found one case (2%) to conceive within 
three months of stoppage of OCP and one case 
(2%) had a history of taking indigenous medicine 
for conception. One additional finding was 
presented in our study that a significant number 
(24%) of the patients' close relations had history 
of twinning, though we do not know the 
implication of this finding. Further study might 
help us to test the association between twin 
pregnancy and history of twining in the women's 
close relations. 

There was no maternal mortality in this study. 
Consistent with this study, Chowdhury11 and 
Sultana 12 also did not report any maternal 
mortality. However, one study done in Nigeria 
described a maternal mortality rate of 2% for twin 
pregnancy. 14 But maternal morbidities were 
significantly high in all these studies. In the 
present study, anaemia was present in over one
quarter (26%) of the cases. Chowdhury11 found 
anaemia in 35.8% cases, but Spellacy et ai. 10 
showed anaemia in 9.4%. As the study by Spellacy 
et a1. 1 0 was done in a developed country, it is 
quite usual that their population would have a 
much higher haemoglobin level than that in our 
population. However, recently due to 
improvement in antenatal care in our country, 
anaemia is much less frequent than it was in the 
past, as evident by the difference of anaemia 
cases between the present study and that 
conducted by Chowdhury. 11 Hypertension 
(including PIH and pre-eclampsia) was also 
observed to be higher (28%) in the present study 

compared to that of Spellacy et al (12.9%). 10 

Postpartum haemorrhage (PPH) occurred in 8(16%) 
cases which bears consistency with the finding of 
Chowdhury (18.9%). 11 Studies in developed 
countries have estimated relative risk of 
postpartum haemorrhage associated with multiple 
pregnancies to range from 3.0% to 4.5%. 14 So 
incidence of PPH in our country is still in a 
deplorable condition. 

Nearly half of the babies were delivered preterm 
(38% following preterm labour and 8% by lower 
uterine caesarean section) which is consistent with 
Chowdhury (43.4%). 11 A study by Hashimoto et 
al. 15 showed that 59% women with twin pregnancy 
developed preterm labour and of them nearly 
three-quarter (44%) ended with preterm delivery. 
In this study 28% cases were admitted with 
premature rupture of membranes (PROM). 
However, Chowdhury. 11 and Sultana. 12 showed 
PROM occurred in 3.8% and 10% of patients 
respectively which were unusually low for twin 
pregnancy. When fetal presentation was broadly 
categorized into three, this study showed 48% was 
vertex-vertex, 16% was vertex-nonvertex and 36% 
was nonvertex (first twin). Chervenak et ai1 6 and 
Chowdhury11 in their studies found majority of the 
foetal presentation as vertex-vertex (42. 5% and 
47.5% respectively) followed by vertex-nonvertex 
(38.4% and 26.5% respectively) and first twin 
nonvertex (19.1% and 26 .1% respectively). The 
present study demonstrated that a large number 
of twin pregnancies were delivered by LUCS (68%) 
which in Chowdhury11 and Sultana's 12 study were 
lower (49.1% and 56% respectively). 

We observed a perinatal mortality of 11%. Several 
studies 11·12 ·17 also reported similar perinatal 
mortality rate. Perinatal morbidity required 
admission in the Neonatal Unit was 32%. All of 
these babies were premature having very low birth 
weight. Other complications associated with LBW 
were IUGR (8%), birth asphyxia (1 7%) and 
septicaemia (5%). 

The mean birth weight of twin babies was 1.8 kg. 
In Chowdhury's study it was 2.1 kg. 11 In another 
study conducted in United States (1991-1995) 
mean birth weight of twin was 2.4 kg. 13 The 
difference in birth weight between local and US 
studies could be justified by genetic and 
nutritional factors. As premature delivery was 
higher in the present study, low birth weight was 
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al so higher. Five minute APGAR score showed that 
6% of the first twin and ll% of the second twins 
were asphyxiated (APGAR score < 7). Previous 

studies 11 •12 showed APGAR score < 7 in 7.5% and 
8% and l 3.2% and 14% in first and second twins 
respectively. In our study same sex twin was 68% 

and different sex was 32%. More or less similar 
reports were given by other studies (73.6% same 

sex and 26.4% different sex). 11 The incidence of 
si gnificant discordant growth in the present study 

vas 28% which in other studies were found 
between l 5 and 29%. 

As the sample size of the present study was small 
and data were collected from one centre only, the 

fi ndings could not be generalized to the reference 
population. Traditional USG reports in our country 

usually do not give information that is required to 
determine chorionicity and zygosity. Had the 
information been made available the correlation 
of these with outcome could be established. 
However, the tertiary hospital-based data that we 

have analysed demonstrated that maternal and 
perinatal morbidities resulting from twin 
pregnancy are no less which might be different if 
the morbidity data of population-based studies 
could be included in the sample. More studies to 

include the rural areas are necessary to know the 
actual situation existing in Bangladesh. 
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ORIGINAL ARTICLE 

Clinical Presentation of Typhoid Fever 
Md. Shafiqul Islam I, Md. Hamidur Rahman2, Bazlul Karim3, Md. Rakibul Haque Khan4 

ABSTRACT 
Backg ·ound· Typhoid fever is a severe debilitating and potentially life threatening illness. It is generally one of the most 

challenging problems in medical therapeutics . Many reports from developing countries show that the clinical presentation of 

typhoid fever have significantly altered often leading to missed diagnosis, the consequence of which is immense in terms of 

scarce health resources and patient suffering . The present study was intended to assess the current pattern of presentation of 

typhoid fever, its pathological and biochemical findings. 

>Aethods. Eighty eight consecutive paediatric patients (up to the age of 12 years) of either sex , diagnosed primarily as typhoid 

fever were included in the study. The diagnostic criteria were either positive blood culture for Salmonella typhi or Salmonella 
paratyphi or a four- fold rise in antibody titre. Accordingly 42(47.7%) patients were culture positive for Salmonella. Relative 

bradycardia was considered if children had pulse rate lower than expected average for his age for each degree rise of 

temperature . The laboratory tests (A complete blood picture, SGPT and serum billirubin) were performed to assess the 

involvement of liver (if any) . 

es rS Of the 88 patients, 48(54 .5%) were male and 40(45 .5%) were female with mean age 5.9 years and the lowest and highest 

ages were 1 and 12 years respectively. Over three- quarter (77.3%) of the patients attended between 1- 2 weeks of illness and the 

rest after 2 weeks . All patients presented with fever with 57% being step-ladder pattern and 43% intermittent. Majority had loss 
of appetite (98 .7%) followed by nausea/ vomiting (88.6%), diarrhoea (50%), constipation (26.1%), cough (23.9%) and headache 

(17%). On examination, 85.2% exhibited coated tongue, 78.4% hepatomegaly and 60.2% splenomegaly. The second most 
common signs were relative bradycardia (43.2%), abdominal distension (36.4%) and toxic appearance (14.8%). Nearly half (48.9%) 

of the patients had anaemia (haemoglobin level < 12 gm / dl) . About 65% of the patients had WBC count in the range of 6000 -

11 OOO / mm3 (relative leucopenia) , 22 .7% below 6000 / mm3 (absolute leucopenia) and 12.5% > 11 000 / mm3 (leucocytosis) of 

blood . Six patients had atypical presentation . Of them 2 had dehydration , 1 had burning micturition, 1 jaundice, 1 altered 

consciousness and 1 pneumonitis . Of the 64 patients who have had serum ALT tested , nearly three- quarter (73.4%) had raised 

ALT (> 40 IU / L), while 84 .1% had raised serum billirubin (9.1% 1-3 mg / dl and 2.3% > 3 mg / dl). 

ConciUSIOI The clinical pattern of typhoid fever conforms well with that of classic pattern of step-ladder fever . Anorexia, 

coated tongue, diarrhoea, relative bradycardia, relative neutropenia, hepatosplenomegaly are still common manifestations of 

typhoid fever . 

Key word. Typhoid fever, clinical presentation , pathological and biochemical manifestations. 

Introduction 

Enteric fever is a systemic infection caused by 
Salmonella enterica, including S. enterica 
serotype Typhi (S. typhi) and serotype Paratyphi 
(S. paratyphi). Enteric fever, being transmissible 
by faeco- oral route, is primarily a disease of 
regions where overcrowding, poor sanitation and 
untreated water are the norm. 1 High fever , 
toxaemia, constipation during the first week of 
fever complicated by encephalopathy and 

Authors' Information: 

perforat ion during third week of fever are the 
typical manifestations of the disease. 2 Parry et al3 
reported relative bradycardia at the peak of high 
fever is an indicator of typhoid fever. Coated 
tongue, alteration of bowel habits varying from 
constipation in adults to diarrhoea in children, 
tender abdomen , hepatomegaly, and 
splenomegaly are often present. Agarwal et al. 4 in 
their study found clin ical features of typhoid fever 
to be in conformity with earli er studies.s , 6 

1. Dr. Md. Shafiqullslam, MBBS, MCPS (Paed), DCH, MD (Paed), Asst. Professor (Paediatrics), Mymensingh Medical College, Bangladesh. 

2. Professor Md. Hamidur Rahman, MBBS. FCPS (Paed), Department of Paediatrics, Ad-Deen Medical College, Dhaka. 

3. Professor Bazlul Karim, MBBS, FCPS (Paed), Dept. of Paediatric Gastroenterology and Nutrition, BSMW, Dhakn. 

4. Dr. Md. Rakibul Haque Khan, MBBS, FCPS (Paed), MD (Neonatology) Asst. Professor (Neonatology), .\fymensingh Medical College, Bangladesh. 

Correspondence: Dr. Md. Shafiqul/slam, Mobile: 01819-277911, E-mail: drshafiquepaed@gmail.com 



;t 

If 
f 
f 

brohim Cord Med J. 2011 ; 1(2) 

However, Durani & Rab 7 reported that classical 
pattern of step-ladder fever associated with 
relative bradycardia was not seen in most patients 
of their series. 

Twenty-two percent cases had sudden onset of 
igh grade fever and of them majority were 

clin ically diagnosed as septicaemia. Diagnoses of 
i ral hepatitis, bronchitis, psychosis, meningitis, 

myocarditis, polyneuropathy and proximal 
myopathy were also made based on the 
pre senting signs and symptoms. Neuropsychiatric 
man ifestation was less frequent as compared to 
45% cases reported from lndia. 8 ·9 In a study 
con ducted on 32 culture - positive adult patients 
of typhoid fever admitted in a tertiary hospital of 
Sou th India over a period of seven years, nearly 
hal f (46. 9%) presented with atypical 
mani festations. 2 Atypical manifestations observed 

ere burning micturation with normal urine 
exami nation (15.6%), diarrhooea in first week 
6 .2%), encephalopathy in first week (3.1 %), 
solated hepatomegaly (6.2%), pneumonitis (3.1 %), 

and bone-marrow depression (6.2%). Of the 32 
pati ents , 1 0(31 .3%) had multi-drug resistant 

DR) strain. Fifty percent of the patients with 
DR strain had atypical presentation. As it results 

in high morbidity and mortality, reappraisal of 
presentation, course , complication and treatment 
1s deemed necessary. 10 Typhoid is a severe 
debili tating and potentially life threatening illness. 
It is generally one of the most challenging 
problems in medical therapeutics. Reports from 
developing countries show that the clinical 
presentation, diagnosis and treatment of typhoid 
fever have significantly altered often leading to 
mis sed diagnosis . The consequence of missed 
diagnosis is immense in terms of burden on 
limited health resources and patients' suffering. 
Th erefore, its clinical spectrum requires constant 
rea ppraisal to update our physicians with current 
kn owledge about pattern of typhoid fever. 

Methods 
This cross-sectional study was carried out in the 
Departments of Paediatrics of Bangabandhu 
Sheikh Mujib Medical University, Sir Salimullah 
Medical College and Mitford Hospital and Dhaka 
Shishu Hospital over a period 2 years from 
January 2006 to December 2007. Eighty eight 

"" ' ~- = ' 

consecutive paediatric patients up to 12 years of 
age of either sex, diagnosed primarily as typhoid 
fever were included in the study. The diagnostic 
criteria were either positive blood culture for 
Salmonella typhi or Salmonella paratyphi or a four
fold rise in antibody titre . A complete blood 
picture was performed to aid in diagnosis . The 
laboratory tests performed to diagnose 
involvement of liver were SGPT and serum 
billirubin. Relative bradycardia was considered if a 
child had pulse rate lower than expected average 
for his age for each degree rise of temperature. 
WBC count 6000 - 11 OOO / mm 3 of blood was 
considered as relative leucopenia, below 
6000 / mm 3 as absolute leucopenia and > 
11 000 / mm 3 as leucocytosis. Anaemia was termed 
when haemoglobin level fell below 12 gm / dl of 
blood. jaundice was defined when serum bilirubin 
level exceeded above 3 mg / dl. Outcome of 
treatment was judged clinically at the time of 
discharge and was categorised as cured , partially 
cured, deteriorated or died . 

Result 
Of the 88 patients, 48(54.5%) were male and 
40(45.5%) were female with mean age 5.9 ± 3.0 
years and the lowest and highest ages were 1 and 
12 years respectively. Over three-quarters (77 .3%) 
of the patients at presentation had been suffering 
from the disease for 1-2 weeks and the rest 
(22. 7%) for > 2 weeks . Fever was invariably 
present with 57% being step-ladder pattern of 
fever and 43% intermittent fever. Majority of the 
patients had loss of appetite (98. 7%) followed by 
nausea / vomiting (88.6%), diarrhoea (50%), 
constipation (26.1 %), cough (2 3.9%) and headache 
(17%). On examination, 85.2% exhibited coated 
tongue , 78 .4% hepatomegaly and 60.2% 
splenomegaly. The second most common signs 
were relative bradycardia (43.2%), abdominal 
distension (36.4%). Six patients had atypical 
presentation. Of them 2 had dehydration, 1 had 
burning micturition, 1 jaundice, 1 altered 
consciousness and 1 pneumonitis (Table I). 

Nearly half (48.9%) of the patients had mild 
anaemia (haemoglobin 7-11.9 gm / dl) and 38.6% 
moderate anaemia (haemoglobin 10 -11 .9 gm / dl). 
About 20% of the patients had raised ESR (> 50 
mm at 1st hour) (Table II). Out of 42 patients who 
demonstrated positive blood culture, 35(83.3%) had 
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Clinical Presentation of Typhoid Fever 

Table I. Mode of clinical presentation. 

Clinical presentation Frequency Percentage 

Symptoms 
Fever 88 100.0 
Chills 19 21.6 
Headache 1 5 17.0 
Loss of appetite 86 98.7 
Nausea/ vomiting 78 88 .6 
Diarrhoea 44 50 .0 
Constipation 23 26 .1 
Cough 21 23.9 
Pain in the right hypochondrium 04 4.5 
Muscle cramp 03 3.4 

Signs 
Coated Tongue 75 85.2 
Hepatomegaly 69 78.4 
Splenomegaly 53 60.2 
Relative bradycardia 38 43 .2 
Abdominal distension 32 36.4 
Toxic 13 14.8 

S. typhi and the rest 7(16. 7%) had S. paratyphi 
(Fig. 1 ). About 65% of the patients had relative 
leucopenia, 22.7% absolute leucopenia and 12.5% 
leucocytosis (Fig. 2) . Of the 64 patients who have 
had serum ALT tested , nearly three-quarter 
(73.4%) had raised ALT (> 40 IU / L), while 84.1 % 
had raised serum billirubin (9.1%) 1 -3 mg / dl and 
2.3% > 3 mg / dl) (Table Ill) . 

Table II. Distribution of patients by investigations (n=88) 

Investigations 

Level of haemoglobin 
7- 9.9 gm / dl (modearte anaemia) 

10 - 11 .9 gm / dl (mild anaemia) 

> 12 gm / dl (normal) 

ESR (at the 1st hour) 
< 50 

> 50 

Salmonella paratyphi 
7(16.7%) 

Frequency Percentage 

34 38 .6 

43 48 .9 

11 12 .5 

71 80.7 

17 19.3 

Salmonella typhi 
35(83 .3%) 

Fig 1: Distribution of patients by type of organism (n=42) 
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Fig 2: Distribution of patients by WBC count (n=88) 

Table Ill. Distribution of patients by liver function test 

Liver Function test Frequency Percentage 

ALT (U/L) (n = 64) 
< 40 17 26 .6 
> 40 47 73.4 

Serum Billirubin (mg/dl) (n=63) 
< 1 53 84.1 
1-3 08 9.1 
> 3 02 2.3 

Discussion 

The clinical profiles of typhoid fever are varied and 
atypical manifestation often makes a serious 
diagnostic problem, especially in children. The 
present study was conducted to assess the current 
pattern of typhoid fever. In our study we found 
mean age of the patients to be 6 years with 
youngest and the oldest patients being 1 and 1 2 
years old. No significant association of the disease 
with sex was evident. The classical typhoid fever is 
characterized by insidious onset of sustained 
fever, severe headache, malaise, anorexia , non 
productive cough (in the early stage of the illness) , 
a relative bradycardia, and hepatosplenomegaly 
(50%). 4 Common features of typhoid fever found in 
the study of Haq et ail 1 were step-ladder pattern 
of rise of temperature, loose motion, relative 
bradycardia and coated tongue. Consistent with 
the findings of this study, we found step-ladder 
pattern of fever (57%), loss of appetite (98. 7%), 
coated tongue (85.2%), nausea / vomiting (88.6%), 
diarrhea (50%), relative bradycardia (43.2%), 
hepatomegaly (78.4%) and splenomegaly (60.2%). 
Thus most of the patients in the present series had 
classic presentation . Dutta et al 2 observed atypical 
manifestations in nearly half (46.9%) of the total 
culture positive cases (n = 32) in their study. 
Atypical manifestations were burning micturition 
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ith normal urine examination (15.6%) diarrhoea 
6. 2%) and encephalopathy (3.1 %) in the first 

, eek, isolated hepatomegaly (6.2%), pneumonitis 

3.1 %) and bone marrow depression (6.2%). They 
reported that out of 32 Salmonella typhi culture 
po sitive patients, 1 0(31 .3%) patients had 
rnul tidrug resistant (MDR) strain. However, there 

as no significant difference between patients 
it h MDR strains (50%) and patients having 

mul tidrug sensitive strains (45.5%) in terms of 
atyp ical manifestations. 

~1-J e records of 104 patients with culture - proven 
e'1teri c fever were reviewed and evaluated by 

asrallah and Nassar12 to study the clinical signs, 
aboratory findings, pathologic features and 

compli cations of the disease. Fever and 
oradycardia were the leading clinical signs 
"allowed by splenomegaly, hepatomegaly and 
rose spots. The principal complications of enteric 
rever included anemia, hepatitis and bleeding. 

ozkiewicz 13 however, reported a case of typhoid 
"ever in a 5-year old boy presented with 
re spiratory tract infection. 

n the present study, the signs of liver 
involvement were assessed in terms serum ALT 
and serum billirubin level. The present study 
showed that nearly three-quarter (73.4%) of the 

nat ients had raised ALT (> 40 IU / L), 2.3% had 
ra· sed serum billirubin (> 3mg / dl) and 9.1 % had 

mil dly raised serum bilirubin (1-3 mg / dl). 
orgenstern and Hayes 14 studied the course of 
er involvement during the first three weeks of 
phoid fever on 20 patients and found almost 

con sistent result with present study. In his study, 
epatomegaly was found during the 2nd or 3rd 
eek more often than in the 1st wk (36% vs. 11 %), 
hereas jaundice was detectable in 9% of patients 

afte r the 1st wk, but never before. SGPT was 
raised in 91% of cases, during the 2nd and 3rd 

eek but not during the 1st week. This study 
sh ows that, although the clinical picture of 
hepatiti s is unusual , liver involvement was 
invariably present after 1st week, and should not 
be considered as a complication , but as a feature 
of the disease. 

Of the 42 culture pos1t1ve cases, 83.3% had S. 

phi and 16.7% had Salmonella paratyphi. Verma 

et ai1 5 also demonstrated similar finding with 92% 

of the culture positive cases being S. Typhi and the 

remaining 8% were S paratyphi. However, a higher 

incidence of paratyphoid fever (53.8%) compared 

to typhoid fever (44.9%) has been observed at a 

tertiary hospital in South India. Relative leucopenia 

is also a common feature of typhoid fever as 

majority (64.8%) of the patients had WBC count in 

the range of 6000 - 11 000 / mm3, 22.7% below 

6000 / mm3 of blood, though majority of them had 

been suffering from the disease for more than 12 

days. 

Conclusion 

The clinical pattern of typhoid fever conforms with 
that of classic pattern of step-ladder fever . 
Anorexia, coated tongue , diarrhoea, relative 
bradycardia, relative neutropenia , 
hepatosplenomegaly are still common 
manifestations of typhoid fever. A few cases had 
atypical manifestation. 
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ORIGINAL ARTICLE 

Economic Impact of Road Traffic Accident on Patients Attending at National 
'lstitute of Traumatology & Orthopedic Rehabilitation (NITOR), Dhaka 

ohoshina Karim i, Abdul Wadud Khan2, Shayela Farah3 

ABSTRACT 
Background & objectives. Road traffic accident (RTA) is now a major, growing public health consern worldwide. In 
particular, the developing countries including Bangladesh are now experiencing a lot of human miseries and losses in 
human lives and national properties, due to serious road safety crisis . This study was conducted on the road traffic accident 
patients in National Institute of Traumatology & Orthopedic Rehabilitation (NITOR), Dhaka to determine the economic impact 
of RTA on families. 

ethods: The present cross - sectional study was conducted on 55 consecutively admitted cases of road - traffic accident. 
Data were collected by face to face interview of the patient if he or she is an adult and physically able to provide interview or 
from the parents or guardians if the patient is a minor or physically not sound to participate in interview. 

esult· Majority of the patients (about 73%) was observed in the age range of 10- 30 years with mean age of the patients 
being 22 .3 years (range: 2- 44 years) . The next vulnerable age group was 30 - 40 years (18.1 %) . The victims were 
predominantly male (85%). Over one- fifth (21 .8%) of the accidents was caused by truck and another one - fifth cau sed by 
motor- cycle. Cars and buses were the second leading vehicles to cause the accidents (14.5% and 12.7% respecti vely). Other 
less commonly involved vehicles were CNG , Tempo and Rikshaw and others. Over 45% of the cases were disabled, 25.4% 
cases turned handicapped and 21 .8% suffered from mental stress and shock. In 21 .8% cases the duration of hospi tal stay 
was 5- 1 0 days, in 18.2% cases 10- 1 5 days and in 20% cases < 5 days. The hospital stay fo r rest of the patients (40%) was 
1 5- 40 days. In more than 90% of the cases the medicine cost and investigations cost were Taka < 500 an d in about half 
(49 .1 %) of the cases the operation cost was below Taka 2000. These three items together constituted direct cost which 
incurred Taka < 1000 in 45 .5% cases and Taka > 10000 in 10.9% cases . The average direct cost of injury was Taka 5455 . Of 
the indirect costs, food and transport costs were observed to be Taka < 500 in 90 and 95% patients respectively and 
miscellaneous cost was Taka < 2000 in 82% patients . Total indirect cost incurred was Taka > 10000 in 45 .5% patients , wh ile 
it was Taka < 2000 in 1.8% patients with average cost being Taka 8440. The average total cost of injury was Taka 13277. 

Conclusion: The total cost RTA due to direct cost for treatment purpose and indirect cost due to daily wedge losses, 
economic loss , familial loss and social burden together produce sign ificant impact on the economy of our country. 

Key words: Road traffic accident, economic impact 

Introduction 

:Jeath s & injuries resulting from traffic crashes 
are majo r and growing public health problem 
.orldwide. Especially the developing countries are 
o experiencing lot of human miseries and 

osses in human lives and national properties, due 
·o ser ious road safety cr1s1s. Road traffic 
acci dent- the leading cause of death by injury and 
·he ninth leading cause of all deaths globally now 

ake up a surprisingly significant portion of the 
: orldwide burden of ill health. 1 Accidents due to 
motor vehicles are taking an increasingly larger 
sh are in the sum total of fatal accidents. In 

... uthors ' Information: 

developed countries , the proportion of deaths 
from this cause is in general between 25 - 40% of 
that attributable to accidents from all causes. 2 In 
developing countries the proportion is usually 
lower ranging from 10 - 30%.3 Worldwide almost 
1.3 million people are killed on the road every 
year. Another 20 to 50 million are injured. It is 
interesting to note that over 90 percent of these 
road accident deaths occur in low- and middle 
income countries which account for only 48 
percent of the world's registered vehicles . Another 
study estimated that 1-2 million people are 
killed in road crashes each year and as many as 
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3. Dr. Shayela Farah, MBBS;MPH, Asst. Professor, Dept. of Community Medicine, Dhaka Community Medical College, Dhaka. 
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GINAL ARTICLE 

nomic Impact of Road Traffic Accident on Patients Attending at National 
e of Traumatology & Orthopedic Rehabilitation (NITOR), Dhaka 

~ -hina Karim I , Abdul Wadud Khan2, Shayela Farah3 

STRACT 
d & objectives: Road traffic accident (RTA) is now a major, growing public health consern worldwide. In 

::a--;1cular, the developing countries including Bangladesh are now experiencing a lot of human miseries and losses in 
- ~an lives and national properties , due to serious road safety crisis. This study was conducted on the road traffic accident 

"3.' e s in National Institute of Traumatology & Orthopedic Rehabilitation (NITOR), Dhaka to determine the economic impact 
J< , - on families. 

The present cross-sectional study was conducted on 55 consecutively admitted cases of road - traffic accident. 
a;a •,ere co llected by face to face interview of the patient if he or she is an adult and physically able to provide interview or 

=·or1 he parents or guardians if the patient is a minor or physically not sound to participate in interview. 

Majority of the patients (about 73%) was observed in the age range of 1 0-30 years with mean age of the patients 
Je .,g 22 .3 years (range : 2- 44 years). The ne xt vulnerable age group was 30- 40 years (18.1 %) . The victims were 
Jr~domina n t l y male (85%) . Over one- fifth (21 .8%) of the accidents was caused by truck and another one - fifth caused by 
- o·or-cycle . Cars and buses were the second leading vehicles to cause the accidents (14.5% and 12 .7% respectively). Other 
: ss commonly involved vehicles were CNG, Tempo and Ri ks haw and others . Over 45% of the cases were disabled, 25.4% 
cases turn ed handicapped and 21 .8% suffered from mental stress and shock. In 21 .8% cases the duration of hospital stay 
.as 5-10 days, in 18.2% cases 10- 15 days and in 20% cases < 5 days . The hospital stay for rest of the patients (40%) was 

15-40 days. In more than 90% of the cases the medicine cost and investigations cost were Taka < 500 and in about half 
-9.1%) of the cases the operation cost was below Taka 2000. These three items together constituted direct cost which 
'1curred Taka < 1000 in 45 .5% cases and Taka > 10000 in 10 .9% cases . The average direct cost of injury was Taka 5455 . Of 
:~e indirect costs , food and transport costs were observed to be Taka < 500 in 90 and 95% patients respectively and 
~ scellaneous cost was Taka < 2000 in 82% patients . Total indirect cost incurred was Taka > 10000 in 45.5% patients , wh ile 
· t.as Taka < 2000 in 1.8% patients with average cost being Taka 8440. The average total cost of inj ury was Taka 13277. 

;: usion. The total cost RTA due to direct cost for treatment purpose and indirect cost due to daily wedge losses, 
economic loss , familial loss and social burden together produce significant impact on the economy of our country. 

e ords; Road traffic accident, economic impact 

eduction 

:Jeath s & injuries resulting from traffic crashes 
:;.re major and growing public health problem 
·.orldwide. Especially the developing countries are 

"" O ex periencing lot of human miseries and 
osses in human lives and national properties , due 

·o serious road safety cns1s. Road traffic 
accident- the leading cause of death by injury and 
- e ni nth leading cause of all deaths globally now 

ake up a surprisingly significant portion of the 
,"orldwide burden of ill health. 1 Accidents due to 
'TlOtor vehicles are taking an increasingly larger 
share in the sum total of fatal accidents. In 

.. uthors' Information: 

developed countries, the proportion of deaths 
from this cause is in general between 25 - 40% of 
that attributable to accidents from all causes. 2 In 
deve loping countries the proportion is usually 
lower ranging from l 0 - 30%.3 Worldwide almost 
1.3 million people are killed on the road every 
year. Another 20 to 50 million are injured. It is 
interesting to note that over 90 percent of these 
road accident deaths occur in low- and middle 
income countries which account for only 48 
percent of the world's registered vehicles. Another 
study estimated that l-2 million people are 
killed in road crashes each year and as many as 

1. Dr. Mohoshina Karim, MBBS; MPH, Lecturer. Dhaka Community Medical College, Dhaka. 
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50 million are injured, occupying 30-70% of 
orth opedic beds in developing countries' 
hospitals. Children, pedestrians, cyclists and the 
elderi'Y are among the most vu\nerab\e of road 
users4. RTA alone account for 22.8% (1.2 million 
per annum) of the overall deaths among all 
accidents. Around 88% of the 1.2 million deaths 
from RTA occur in developing world, where 
children & young people are mostly affected. 5 

This Global Status Report on road traffic accident 
is truly alarming (reference-37). World Health 
Organization in 2008 published a global report 
on road traffic accidents, deaths and injuries, 
which is the first broad assessment of the status 
of road safety in 178 countries. The results 
showed that middle-income countries are less 
safer than those in high-income countries. While 
in high-income countries, the study reports that 
road fatality rates have either stabilized or 
declined, in poorer countries they have markedly 
increased and are rising further. If the present 
trend continues, road-traffic deaths will increase 
to 2.4 million a year by 2030 with more than 90 
per cent of them in developing countries .6 The 
case fatality rate is at least 50 times higher than 
that in developed countries . Road traffic 
accidents killing and maiming people are a 
normal everyday phenomenon in Bangladesh 
now. According to police record every year 4000 
people are killed & 5000 other injured in 
transport accidents. But actual figures are at 
least twice as high, because all accidents are not 
reported. In total 21,288 accidents were 
recorded by Road safety cell of BRTA in six years 
that killed around 17,825 people & injured more 
than 20,000 others . The economic impact of 
road-traffic accident is immense. Direct and 
indirect costs of road accidents in Bangladesh in 
current prices are Tk. 5000 crore or 850 million 
$US (nearly 2% of GNP) per year. It is predicted 
that the situation will further worsen in the 
coming years. This study is, therefore, aimed to 
assess the economic impact (direct and indirect 
cost incurred to RTA) on families of the victims. 

Methods 
The cross-sectional study was conducted at 
Nat ional Institute of Traumatology & Orthopedic 
Rehabi litation (NITOR), Dhaka over a period of 6 

~"' 

months. Patients of RTA admitted in the In
patient Department NITOR and also in the 
Emergency Department between January to June 
2010 were the study population . A total of 55 
patients were consecutively included in the study. 
Data were collected by interview of the 
respondents (if > 18 years old) or by interview of 
the parents / guardians if the study participants 
were minors (if<18 years old) or physically unable 
to give interview using a structured questionnaire 
containing all the variables of interest. Data were 
analysed using descriptive statistics. 

,; 

Result 

This study observed that the trauma cases 
occurred in between the age of 5 to 44 years. 
Maj or ity of the patients (about 73%) was observed 
in the age range of 1 0 - 30 years with mean age 
of the pat ients being 22.3 years. The next 
vulnerable age group was 30-40 years (18.1 %). 
The victims were predominantly male (85%) (Table 
1). In terms of occupation businessmen formed 
one-third (36.4%) patients, followed by service 
holders and students (1 8.2%) and cultivators 
(1 0.9%) . The injury of moderate severity formed 
the main bulk (54.5%) followed by m ild injury 
(27.3%) and severe injury (18.2%) . Most (65.5%) of 
the victims were conscious at the time of 
admission (as revealed from the medical history 
sheet). Over one-fifth (21 .8%) of the accidents 
were caused by truck and another one-fifth 
caused by motor-cycle . Cars and buses were the 
second leading vehicles to cause the accidents 
(1 4 .5% and 12.7% respectively). Other less 
commonly involved vehicles were CNG, Tempo 
and Rikshaw (Table II). Over 45% of the cases 

Table-1: Distribution of the respondents by their 
demographic characteristics (n= 55). 

Demographic characteristics Frequency Percentage 

Age* group (yrs) 4 7.3 
< 10 4 7.3 
10- 20 19 34 .6 
20- 30 21 38.1 
30-40 10 18.2 
> 40 01 1.8 

Sex 
Male 47 85 .0 
Female 8 15.0 

* Mean age= 22.3 5.2 years. 
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oecame and Rikshaw (Table II). Over 45 % of the 
cases became disabled, 25.4% cases turned 
rJ and icapped and 21.8% suffered from mental 
s ress and shock. In 21 .8% cases the duration of 

ospital stay was 5 to 10 days, in 18.2% cases 10 
o 1 5 days and in 20% cases < 5 days. The 
ospital stay for rest of the patients (40%) was 1 5 
o 40 days. 

- he direct cost items were medicine, 
nvestigations and operation cost. In 90% of the 

cases the medicine cost and investigations cost 
. ere Taka < 500 and in about half (49.1 %) of the 
cases the operation cost was below Taka 2000 
(Table Ill) . These three items together incurred 
Taka < 1000 in 45.5% cases and Taka > 10000 
in 10.9% cases (Table IV). The average direct cost 
of injury was Taka 5455. The indirect cost items 
investigated were food, transport and 
mi scellaneous costs. Of them food and transport 
costs were observed to be Taka < 500 in 90 and 

Table-11: Respondents' distribution by vehicles 
causing the injury (n = 55). 

Type of vehicles Frequency Percentage 

Truck 12 21.8 
Motorcycle 12 21.8 
Car 08 14.5 
Bus 07 12.7 
CNG OS 9.1 
Tempo 03 5.5 
Rickshaw 02 3.6 
Others 06 3.9 

Table-Ill: Direct cost incurred due to injury (n=55). 

Direct cost (Taka) Frequency Percentage 

Medicine cost 
< 500 so 90 .9 
500-1000 03 5.5 
> 1000 02 3.6 

Investigation cost (Taka) 
< 500 48 87.3 
500-1000 04 7.3 
> 1000 03 5.4 

Operation cost (Taka) 
< 2000 27 49.1 
2000-5000 18 32.7 
> 5000 10 18.2 

-~~-

~-

Table-IV: Total direct cost incurred due to injury (n=SS). 

Total direct cost Incurred (Taka) Frequency Percentage 

< 1000 25 45.5 
1000-4000 16 29 .1 
4000-8000 07 12.7 
8000-10000 01 1.8 
> 10000 06 10.9 

95% patients respectively and miscellaneous cost 
was Taka < 2000 in 82% patients (Table V). Total 
indirect cost incurred was Taka > 10000 in 45.5% 
patients, while it was Taka < 2000 in 1.8% cases 
with average cost being Taka 8440. (VI) . The 
average total cost of injury (direct cost plus 
indirect cost) was Taka 13277 (Table VII ). 

Table-V: Indirect cost incurred due to injury (n=55). 

Indirect cost (Taka) Frequency Percentage 

Food cost (Taka) 
< 500 50 90.9 
500-1000 04 7.3 
> 1000 01 1.8 

Transport cost (Taka) 
< 500 52 94.5 
500-1000 02 3.7 
> 1000 01 1.8 

Miscellaneous cost (Taka) 
< 2000 45 81.8 
2000-5000 OS 9.1 
> 5000 OS 9.1 

Table-VI: Total indirect cost incurred due to injury (n=SS) 

Total indirect cost incurred (Taka) Frequency Percentage 

< 2000 01 1.8 
2000-4000 11 20.0 
4000-8000 12 21.8 
8000-10000 06 10.9 
> 10000 25 45.5 

Table-VII: Total cost incurred due to injury (n=SS) 

Total cost incurred (Taka) Frequency Percentage 

< 1000 01 1.8 
1000-4000 08 14.5 
4000-10000 17 30.7 
10000-16000 09 16.5 
> 16000 20 36.5 
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Discussion 

In the present study the peak age incidence of 
the RTA victims was observed between 1 0-30 
years of age. Together they constitute nearly 
three-quarters (73%) of the cases. Consistent 
with these findings, a study conducted in Dhaka 
Medical College Hospital showed that adolescent 
and adult comprised 86% of the casualties.? 
Another study conducted in NITOR also showed 
that 58% of RTA victims were young and early 
middle-aged (21-40 years of age).B 

In the present study males outnumbered females 
indicating that male casualties were 7 times 
higher than females. This may also be due to the 
fact that males are more mobile in nature than 
females or males are engaged in outdoor 
activities more than their female counterparts. It 
is more or less similar with findings of 
Anwaruzzaman et al 9 where percentage of 
affected male was 83% in the age group of 25 - 34 
years, and 84% in all age groups. The most 
common type of vehicles involved in road-traffic 
accident were truck and motorcycle. They 
constituted 24(43.6%) of total accidents. The 
other vehicles involved in the accident were car, 
bus, CNG, tempo and rickshaw. 

The main aspect of this study was to find the 
cost of treatment due to road traffic accident. 
The cost was calculated as direct and indirect 
costs. The direct cost involves the costs that 
were made for treatment purposes , that is for 
medicine, investigation and operation costs . The 
indirect cost involves food-cost, transport cost, 
miscellaneous cost and cost involved for 
attendance . Out of 55 respondents direct cost 
involved less than Tk 1000 was for 25(45 .5%) , Tk 
1000 to 4000 for 16(29.1 %) and more than Tk 
10000 for 6(1 0.9%) respondents. The indirect 
cost involved more than Tk 10000 for 25(45.5%), 
Tk 1001-4000 for 11 (20.0%) respondents. These 
findings were compared with a study done by 
Altes & Perez. 10 They reported the direct cost for 
road traffic casualties was very high . These 
findings were also compared with another study 
conducted by Reddy et al. 11 They showed that 
out of 121 crash victims the net direct cost 
incurred were Rs. 8,55,644 which is staggeringly 
high compared to this study. These may be due 
to the fact that the study was conducted mainly 
on crash victims (major injury) only. 

It is revealed that indirect cost involved was much 
more than direct cost. As the study was 
conducted on patients admitted in NITOR which is 
a Government run facility, there should not be 
any direct cost involvement for the treatment is 
free of cost. An overview of the total duration of 
stay in the hospital showed that in 21.8% cases 
the duration of hospital stay was 5 to 10 days, in 
1 8.2% cases 1 0 to 1 5 days and in 20% cases < 5 
days. The hospital stay for rest of the patients 
(40%) was 1 5 to 40 days. This result is nearly 
similar to that of another study conducted by 
Dewan at RIHD, where he showed the distribution 
of hospital stay as follows : 41.7% patients stayed 
for 1-10 days, 23% cases stayed for 11-20 days . 
Mishra et al conducted another study showing an 
average of 12.8 days lost for each case. 12 

The study showed that monthly income of the 
respondents less than Tk 5000 was 38.2%. The 
economic cost of road crashes is US$ 51 8 billion 
globally per year; for the developing countries the 
economic loss due to RTA is about US$ 100 billion 
(1-3 percent of GDP, nearly equivalent to double 
of all overseas development assistance) wh ich 
adversely affect the victim as well as their fam ily 
members thus contributing to the persistence of 
poverty.13 

In the present study 45.5% respondents were 
d isab led and 25.4% were handicapped. National 
Institute of Traumatology & Orthopedic 
Rehabilitation is the only one specialized hospital 
for the trauma cases in the country. Although 
there is an orthopedics ward in each teaching 
hospital, even then almost all types of trauma 
cases, such as, road traffic accidents, homicidal 
injuries, industrial injuries, accidental fall injuries 
due to violence are admitted in this hospital every 
day. 

Road traffic accident is a global problem. In the 
present century it represents, a major epidemic of 
non-communicable disease with resultant 
disability and handicap. Previously it was thought 
to be a problem of Western countries, now it is a 
big concern of the developing country as well. 
Accidents have their own natural history and 
follow the same epidemiological pattern as that 
of other diseases. A risky mix of vehicles in the 
traffic stream, defective roads with poor street 
lighting, defective layout of cross roads, poor 
road environment with almost no segregation of 
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pedestrians from wheeled traffic, overloading of 
ransports lead to the accidents which caused 
uman suffering and economic loss due to 

di sabilities. 

- he total cost of RTA due to direct cost for 
reatment purpose and indirect cost due to daily 

, edge losses, economic loss, familial loss and 
social burden together produce significant 
mpact on the economy of our country. Sincere 
efforts should be taken to reduce these 

nwanted events. Therefore RTA is a subject to 
be highlighted rather than neglected. As the 
sample size was small and conducted in one 
ert iary hospital, further comprehensive study 

should be undertaken to identify the economic 
m pact of road traffic accident in Bangladesh. 
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ORIGINAL ARTICLE 

Human Papilloma Virus as a risk factor for Carcinoma of Cervix: 
The Gynae Practitioners' View 
Shayela Farah1, Mohoshina Karim2 

ABSTRACT 
Background & objectives: Cancer cervix is the second leading cause of cancer deaths in women worldwide . Human papiloma 
virus infection (HPV) is the leading cause of cancer cervix which can be detected by cervical screening well before the 
manifestation of the disease. Awareness among service providers about HPV is the key to successful screening programme. The 
present study was undertaken to assess the perception about HPV as a risk factor for cervical cancer among Gynae
practitioners. 

Methods: This cross - sectional study was conducted on 120 doctors (59 graduate and 61 postgraduate) , between April to June 
2008 in 5 tertiary hospitals of Dhaka City. There were altogether 1 5 questions for assessing knowledge level of the 
respondents . Score '1' was given for each correct response and '0' for each wrong response . The scores obtained by each 
respondent for each discrete question were then added together to find an integrated score which was then transformed into 
percentage and was subdivided into 5 categories where 0- 20% meant dissatisfactory, 21 - 40% meant poor, 41 - 60% more or less 
satisfactory, 61-80% satisfactory and > 80% highly satisfactory knowledge. 

Result: The mean age of the respondents was 34.7 ± 7.2 years. Majority (80%) of the respondents was female . Of the 120 
respondents , 13.3% obtained DGO, 10% MCPS, 25% FCPS, 2.5% MS. Over 40% of the respondents had 5 or > 5 years of working 
experience and about 19% had received specific training on HPV. Over one- quarter (25.2%) of the respondents had satisfactory 
and 4.2% had highly satisfactory level of knowledge about HPV. Moderate and poor level of knowledge comprised 62% and 6. 7% 
respectively. Although age of the respondents was not found to be associated with level of knowledge on HPV infection (p = 

0.212), female respondents were found more knowledgeable than their male counterparts (p = 0.002) . No significant difference 
in knowledge level was found between respondents working for > 10 years and those working for 10 or < 10 years in the 
Gynae Department (p = 0.558). Postgraduate Gynae practitioners had satisfactory level of knowledge significantly more than 
the simply graduate doctors (p = 0.047) . 

Conclusion: Satisfactory level of knowledge among Gynae practitioners about different aspects of HPV and cervical cancer was 
poor (30%). Knowledge level was not influenced by age but female practitioners were more knowledgeable than the males . 
Postgraduation on the concerned subject increases the level of knowledge. 

Key words: Human papiloma virus, cervical cancer, level of knowledge, Gynae practitioners . 

Introduction 

Worldwide cancer cervix is the second leading 
cause of cancer deaths in women after the breast 
cancer.1 •2 According to World Health Organization 
an estimated 500,000 new cases of cervical 
cancer are diagnosed each year and nearly half of 
the women die, mostly in Asia, Sub-Saharan 
Africa and Latin America. WHO cancer research 
team stated that by 2050 there will be one million 
new cases of cervical cancer each year in the 
developing world unless action is taken now to 
prevent this.3.4 It is a significant public health 
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problem in Bangladesh as well. This disease 
burden is primarily due to lack of sustained well
organized screening programme.s 

The primary risk factor for cervical cancer is 
infection with certain types of human papilloma 
virus (type 16, 18, 31, 45,51 etc.) Human Papilloma 
Virus (HPV) infection is the most common sexually 
transmitted disease. Sexual behaviour, particularly 
age at first intercourse, lifetime numbers of sexual 
partners and not using barrier contraception are 
known to affect the risk of developing cervical 
cancer. 6 It is the cause of virtually more than 90% 
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2. Dr. Mohoshina Karim, MBBS;MPH, Lecturer, Dept. of Community A:fedicine, Dhaka Community Medical College, Dhaka. 

Correspondence: Dr. Shayela Farah, Mobile: 01716-143491, E-mail: shayelafarah@yahoo.com 

- . 
~ -= a • 

-- ' 



x: 

1e 

1e 

:h 
:o 
;s 

0 
g 

y 
% 

e 
e 
n 

se 
II-

is 
na 
1a 
lly 
·ly 

al 
re 
al 
16 

::xohim Cord Med J. 20 II; I (2) 

of cases of cervical cancer.? Cervical HPV infection 
affecting an estimated 50-80% of sexually active 

omen at least once in their life time. 8 

Programme cost-effectiveness should be a key 
gui ding principle in making policy choices. 
Cervical cancer prevention must use a rational 
pu blic health approach to recruitment, screening 
and treatment in low-resource settings, 
con centrating on efficiency in resource utilization 
.vhere programme objectives can be best met. 
An alysing the current situation of cervical cancer 
and it's future impact, we can say the coming 
days would be really disastrous if measures are 
not adopted on the priority basis encompassing 
all the levels of its prevention. So the awareness 
about HPV as a risk factor is very important 
among the service-providers especially among 
th e Gynae-practitioners. The present cross
sectional study was an opinion-seeking endeavor 
from Gynae-practitioners about HPV as a cause of 
cervi cal cancer and risk factors for transmission 
of HPV. 

Methods 

Thi s cross-sectional study was conducted 
between April to June 2008 in 5 tertiary hospitals 
of Dhaka City. The hospitals we..re Dhaka Medical 
College, Sir Salimullah Medical College & Mitford 
Hospital, Bangabandhu Sheikh Mujib Medical 

University, Bangladesh Institute of Research and 
Rehabilitation in Diabetes, Endocrine and 
Metabolic Disorders (BIRDEM), Holy Family Medical 
College & Hospital. A total of 120 respondents -
59 graduate and 61 postgraduate doctors with 
specialty in Gynae & Obstetrics were purposively 

selected from these institutes. A self 
administered questionnaire (both open - and 
close-ended) containing the variables of interest 

were introduced for evaluating knowledge of the 
respondents about HPV. The level of knowledge 
was measured using Likert Scale Score. There 
were altogether 1 5 questions for assessing 
knowledge level of the respondents. Score '1' was 

given for each correct response and '0' for each 
wrong response. The scores obtained by each 
respondent for each discrete question were then 

added together to find an integrated score out of 
15. The total score thus obtained by the 
respondents were transformed into percentage 

-~ 

and was subdivided into 5 categories where 
0-20% meant dissatisfactory, 21 -40% meant poor, 
41 -60% more or less satisfactory (moderate), 

61 - 80% satisfactory and > 80% highly satisfactory 
level of knowledge. 

Statistical analysis was performed with the help 
SPSS (Statistical Package for Social Sciences) 
version 11.5 using descriptive and analytical 
statistics. The descriptive statistics used were 
frequency with corresponding percentages and 
mean with standard deviation from the mean. The 
analytical test used to find the factors influencing 
knowledge of the respondents was Chi-square 
Probability Test. The level of significance was set 
at 0.05 and p < 0.05 was considered sign ificant 

Result 

The mean age of the respondents was 34.7 ± 7.2 

years and the youngest and the oldest respondents 

were 22 and 53 years old respectively. Majority 

(80%) of the respondents was female with male to 

female ratio being 1 :4 (Table 1). In terms of 

professional position , 45.8% was medical officer, 

25.8% honorary medical officer, 14.2% registrar, 

8.3% internee doctor and 5.8% clin ical assistant. Of 

the 120 respondents , 13.3% obtained DGO , 10% 

MCPS, 25% FCPS, 2.5% MS. Over one -quarter 

(2 7.5%) completed FCPS-Part I, 11.7% MS- Part I, 

1. 7% MS-Part II and and 8.3% others (Table II ). 

Nearly 60% of the respondents had < 5 years of 

working experience in Gynae and Obstetrics , about 

one-quarter (24.2%) had 5 - 10 years , 12.5% 10 -

15 years, 2.5% 15 - 20 years and another 2.5% 20 

or > 20 yrs. experience (Fig. 1 ). 

Table I. Distribution of respondents by demographic 
characteristics (n= 120). 

Age Group (years) 

< 30 
31-34 
35-39 
40-44 
> 45 

Sex 
Male 
Female 

Frequency 

35 
21 
30 
24 
10 

24 
96 

Percentage 

29.2 
17.5 
25.0 
20.0 
8.3 

20.0 
80.0 

* Mean age = (3 4.7±7.2) years; range = (22 - 53 ) years . 
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Table II. Distribution of respondents by current 
position (n= 1 20). 

Respondents profile Frequency Percentage 

Current professional position 
Medical officer 55 45.8 
Honorary medical officer 31 25 .8 
Internee doctor 10 8.3 
Clinical assistant 07 5.8 
Registrar 17 14.2 

Postgraduation status 

DGO 16 13 .3 

MCPS 12 10.0 

FCPS 30 25.0 

MS 03 2.5 
FCPS-Part I 33 27.5 
MS-Part I 14 11.7 
MS-Part II 02 1.7 

Others 10 8.3 

About 19% of the respondents had received 

specific training on HPV. In response to a 

question what type of virus HPV was , 19.2% told 

single stranded DNA virus, 76.7% told double

stranded DNA virus (correct) and 4 .2% single 

stranded RNA virus. Further asked whether 

carcinoma of cervix could occur in the absence of 

Cl) 

70 

60 

50 
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c: 
Cl) 30 
~ 
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10 

0 

58.3 
-

<5 

24 .2 
,--

12.5 

n 2.5 2.5 
,---, ,---, 

5-10 10-15 15-20 

Duration of 'M:>rk in gynae (years) 

Fig. 1: Distribution of respondents by years of experience in Gynae 

HPV, majority (86. 7%) of them opined that it 

could, 10.8% told it could not and 2.5% refrained 

from answering the question (Table Ill). Majority 

mentioned multiple sex partners and early 

sexual intercourse as the risk factors of 

carcinoma cervix (99.2% and 95.8% respectively) . 

Infertility and drug-use were also claimed as the 

risk factors by 3.3% and 14.2% of the 

respondents respectively. In another question, 

which type of cancer cervix commonly occur, 

90% of the respondents told squamous cell and 

1 0% told basal cell carcinoma (Table IV). 

Table Ill. Distribution of respondents by knowledge about 
HPV (n= 120). 

Knowledge about HPV 
Specific training related to HPV received 
Yes 
No 
Type of virus 
Single standard DNA virus 
Double standard DNA virus 
Single standard RNA virus 

Frequency Percentage 

22 
98 

23 
92 
05 

18.3 
81.7 

19.2 
76.7 
4.2 

Carcinoma of cervix occur in absence of HPV 
Yes 104 86.7 
No 1 3 1 0.8 
Don'tknow 03 2.5 

Risk factors of carcinoma of cervix 
Multiple sex partners 11 9 99.2 
Infertility 04 3.3 
Early sexual intercourse 115 95.8 
Drug 17 14.2 

Common type of cancer of cervix 
Basal cell carcinoma 12 1 0.0 
Squamous cell carcinoma 1 08 90 .0 

Table IV. Distribution of patients by HPV findings (n= 120). 

Relevant Information about HPV 
Type of HPV causes carcinoma of cervix 
Type 16 
Type 6 
Type 41 
Type 42 

HPV infects 
Pancreas 
Colon 
Anus 
Rectum 

Vulnerable age for HPV infection (years) 
10 - 1 5 
20 - 25 
35 - 50 

HPV-18 persists longer than HPV-16 
Yes 
No 
Mode of transmission of HPV infection 

Frequency Percentage 

98 
OS 
04 
13 

07 
29 
63 
21 

02 
48 
70 

37 
83 

81.7 
4.2 
3.3 

10.8 

5.8 
24.2 
52 .5 
17.5 

1.7 
40.0 
58.3 

30 .8 
69.2 

Transmission to the baby at the time of birth 24 20.0 
Through blood 35 29.2 
Sexually transmitted disease 11 3 94.2 
Fomite- borne disease 01 0.8 

Table V shows the distribution of the 

respondents by knowledge about some relevant 

information about HPV. Responses given against 

carcinoma cervix caused by type of HPV were 

classified as type 1 6 (81. 7%), type 6 (4.2%), type 

41 (3.3%) and type 42 (1 0.8%) . In terms of sites 

infection of HPV, 5.8% told pancreas, 24.4% 

colon, 52.5% anus and 17.5% rectum. In another 
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quest ion what factors make women vulnerable to 
HPV, nearly 60% told middle age (35 - 50 years). 
Approximately 30.8% of the respondents opined 
that HPV-18 persists longer than HPV-16 and 
the rest 69.2% held the opposite view. About 
latency period of HPV infection, 16.7% told 1 
month, 20% 1 year, 38.3% 1 month to 1 year and 
2 5% 3 months to 2 years (Fig. 2). Asked about 
the mode of transmission of HPV infection, about 
95% of the respondents told via sexual 
intercourse, 29.2% through blood transfusion, 
20% told it could transmit from mother's genital 
tract to the baby at the time of birth (Table VI) . 

45 
40 ~3 
35 
30 

CIJ 
25 C> 

r.s 
20 .... 

c 
20 ~ 

16.7 .....---
CIJ 15 u 

,-----

... 
10 CIJ 

0.. 
5 
0 I I - .I -1 month 1 year 1 mon 1 year 3 month 2 year 

Latency pe riod of HPV infection 

Fig. 2: Distribution of respondents by latency period of HPV infection 

120 

100 
95.8 

.....---

80 72.5 68.3 .....--- r---
CIJ 60 
C> 
r.s .... 
c 40 
CIJ 
u ... 22.5 
CIJ 20 0.. 

0 
n 

I I 
Homosexual Multiple sex Drug abuser Poor menstrual 

person partners hygiene 
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Fig. 3: Persons at most risk of HPV (n = 120). 

Table V: Distri bution of patients by prognosis of 
HPV infection (n = 120). 

Prognosis of HPV infection Frequency Percentage 

Cu rable 
Non-curable 
Don't know 

99 
19 
02 

82.5 
17.5 
1.8 

In response to a question who were at most risk 
of acqu ir ing HPV, 72.5% of the respondents 
inform ed homosexual person, 95.8% mentioned 

- - = 
- ~" "' ---~ -;;:;;;~-- - ;_ -= 

multiple sex partners, 22.5% drug abusers and 
60% poor menstrual hygiene (Fig. 3). In response 
to a question who were at most risk of HPV, 
72 .5% ofthe respondents informed homosexuals, 
95.8% mentioned multiple sex partners, 22.5% 
told drug abusers and 60% told it affects women 
with poor menstrual hygiene (Fig.3). About 
prognosis of HPV infection, over 82.5% informed 
that HPV infection was curable, 17.5% opined 
that the infection was non-curable with 
persistence of infection and 1.8% did not hold 
any view (Table V). Over one-quarter (25.2%) of 
the respondents had satisfactory and only 4.2% 
had highly satisfactory level of knowledge about 
HPV. Over 62% had more or less satisfactory and 
6. 7% had poor level of knowledge (Fig. 4). 

70 

60 

50 

~ 40 
r.s 

~ 30 
~ 
CIJ 
0.. 20 

10 

62.5 

25.8 

0.8 

Level of knowledge 

Fig. 4 : Respondents' level of knowledge about HPV (n = 120) 

Age of the respondents was not found to 

influence the level of knowledge regarding HPV 

infection (p = 0.212). However, female respondents 

were more knowledgeable than their male 

counterparts (p = 0.002). (Table VI). No significant 

difference in knowledge level was observed 

between respondents working for > 10 years and 

the respondents working for 10 or < 10 years in 

the Gynae Department suggesting that working 

experience in the concerned subject is not 

associated with knowledge level of the 

respondents (p = 0.558) (Table VII) demonstrates 

that. Respondents with postgraduation degree 

had satisfactory and highly satisfactory level of 

knowledge significantly more than the 

respondents having graduation degree only 
(p = 0.047). 
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Table VI. Association between demographics and 
level of knowledge. 

Level of knowledge 
Demographic characteristics Satisfactory & highly Not satisfactory p-value# 

satisfactory (n=36) (n = 84) 

Age (yrs) 
< 35 17(47.2) 48(57 .1) 

:;:,. 35 19(52.8) 36(42.9) 

Sex 
Male 1 (2.8) 23(27.4) 

Female 35(97.2) 61(72.6) 

Figures in the parentheses denote corresponding percentage. 

# Chi - square (x2) Test was employed to analyse the data. 

0.212 

0.002 

Table VII: Association between academic qualification & 
experience in gynae and level of knowledge. 

Academic qualification & 
experience in Gynae 

Working experience (yrs) 
< 10 

:;:,. 10 

Academic deg ree 

Graduate 

Postgraduate 

l evel of knowledge 

Satisfactory & highly Not satisfactory p-value# 
satisfactory (n = 36) (n = 84) 

31(86.1) 

5(13.9) 

13(36.1) 

23(63 .9) 

73(86.9) 0 .558 

11 (13.1) 

46(54.8) 0.047 

38(45.2) 

Figures in the parentheses denote corresponding percentage. 

' Chi-square (x2) Test was employed to analyse the data 

Discussion 

The present study, intended to assess the 
perception of Bangladeshi Gynae practitioners 
about HPV as a risk factor for carcinoma cervix, 
is by far the first study in the context of our 
country. Majority of the respondents was female 
giving a male to female ratio of 1 :4. The mean 
age was 34.7 ± 7.2 years. Current professional 
position of the respondents demonstrates that 
45.8% was medical officer, 25.8% honorary 
medical officer, 14.2% register, 8.3% internee 
doctor and 5.8% clinical assistant. In terms of 
postgraduation status, 13.3% obtained DGO, 10% 
MCPS, 25% FCPS, 2.5% MS. About 20% of the 
respondents had specific training on HPV. 
Maj ority (86. 7%) of the respondents was of the 
op inion that carcinoma cervix could occur even 
in the absence of HPV infection. Of the 
demographic factors, age of the respondents 
was not found to be associated with their level of 
kn owledge about HPV, but female respondents 

-

were more knowledgeable than their male 
counterparts. While years working experience on 
Gynae was not emerged as determinant of 
knowledge of the respondents, obtaining 
academic degree on the concerned subject 
enriches the level of knowledge on HPV. 

Jasmin et al9 in a study in the United States 
demonstrated that awareness of HPV has 
increased over the past decade, but knowledge of 
its link to cervical cancer remains low. The 
earliest study conducted on medical students 
about HPV knowledge identified that 13% had 
ever heard of HPV and only 8% of them knew that 
it was associated with cervical cancer.l o In 2000 , 
a population - based survey of women aged 1 8 
to 65 years living in the US found that only 28% 
had ever heard of HPV and 41 % of them knew 
that it was sometimes associated with cervical 
cancer. 11 This low level of knowledge is 
consistent with findings from other studies of US 
adult women, 12- 15 and is not surprising given 
that the HPV DNA test was recommended for 
primary cervical cancer screening programme in 
2002 to 2003 .1.2 Although HPV is the most 
common sexually transmitted infection (STI) in 
the US, most infections are transient (median 
duration, 8 months) ; thus, most women probably 
do not receive treatment, and therefore, miss an 
opportunity to learn about the consequence of 
infection from a health care provider. In this 
study 72.5% of the respondents informed that 
homosexual persons were at risk of acquiring 
cervical cancer, 95.8% mentioned multiple sex 
partners, 22.5% drug abusers and 68.3% poor 
menstrual hygiene (Fig.3). In a study, conducted 
by Campana16 in 1995 it was found that the 
attributable risks for cervical cancer were 
multiple sex partners (38%) and early age at first 
intercourse (2 5%). 

Another study conducted by Philips and 
associates 17 reported young women's knowledge 
of cervical cancer risk factors . For those offering 
four or fewer risk factors, multiple partners and 
family history of cervical cancer were those most 
frequently chosen, and 46.1% of this group 
identified both. When women identified more 
than four factors, these first two continued to be 
chosen, although others were reported with 
increasing frequency. Of those on their list, the 
major risk factors for cervical cancer acce pted by 

- . 
~ - . 
~ ' 
-~ ' 
-~ ! 
~ . 



f 

t 

~ 
K 

j 

e 
e 
,t 

d 
e 
g 
d 
st 
IP 
e 

le 
th 
1e 

IY 

Ibrahim Card Med J. 20 I I; I (2) 

authorities such as the American Cancer Society 
(American Cancer Society, 2001) and the NHS 
Screening Program (NHS Cancer Screening 
Programs, 2001) are smoking, age at first 
intercourse, multiple sexual partners and HPV 
infection. These were all in the 'top five' identified 
by the full sample. Understandably, identifying 
HPV as a risk factor was significantly more 
common amongst those who had heard of it. 

Before going to conclusions some limitations of 
the study deserve mention. No such study was 
done before on Bangladeshi doctors and as such, 
it is difficult to compare the findings of the study 
with others. As the study was conducted in some 
selected institutes of Dhaka city, the findings 
cannot be generalized. The study revealed that 
there are many aspects of HPV in which 
knowledge is inadequate or misinformed . The 
development of HPV prevention and health 
promotion programs largely depends on health 
care providers and therefore the issue should be 
addressed accordingly. 
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REVIEW ARTICLE 

Understanding Tuberculosis 
Fara Noor1, Shahnaz Choudhury2, SAR Choudhury3 

What is Tuberculosis? 

Tuberculosis, commonly known as TB, i s an 
often severe and contagious airborn d isease 
caused by a bacterial infection. TB typically 
affects the lungs but other organs of the body 
such as bones, spines , lymph glands , 
endometrium , brain meninges etc can be 
involved as well. In most cases, the bacte r ia 
attack the lungs. However, whatever the site of 
infection, the line of management is similar but 
the duration of treatment depends upon the site 
involved. Successful treatment usually combines 
with d ifferent antibiotics and chemotherapeut ic 
agents that are g iven at least for 6 months , 
sometimes for as long as l 2 months . 

History of TB 

First evidence of tubercular decay has been 
found in the spines of Egyptian mumm ies 
thousands of years did and TB was common both 
in Greece and Imperial Rome. Since that time , 
scientific advances including the d iscovery of the 
TB bacteria, development of new anti-TB drug 
'streptomycin' and 'Bacille Calmette - Gue r in 
vaccine (BCG) caused TB to lessen its grip on 
mankind during some periods of history. 
However, TB never completely let go and today, 
it is one of the leading Infectious d iseases killers 
around the world. This is further aggravated by 
emerging drug-resistant strains of the disease 
which is presenting a new public health threat 
and challenge for whole of the world . 

What causes TB? 

TB is caused by an infectious agent known as 
Mycobacterium Tuberculosis (Mtb). This is a rod -

Authors' Information: 

shaped , small , slow- growing bacter ium that can 
live only in human and bovine species . It is not 
found in other animal species , insects , soil , o r 
other non - l iv ing th ings . Mtb is an aerob ic 
bacte ri um, meaning it needs oxygen to survive . 
For th is reason , during active TB d isease Mtb 
comple x es are always found in the uppe r 
resp irato ry t ract. 

TB primaril y is an air bo rn contag ious d isease .1 

The bacteria (Mtb) are spread from person to 

person in t iny microscopic droplets when a TB 

patient coughs , sneezes , speaks , sings or laughs . 

Only people with active TB can spread the disease 

from person to pe rson . Thus when a person 

breaths in Mtb- contaminated ai r, the inhaled TB 

bacter ia reach the lungs . This causes an Mtb 

infection. However, not everyone infected with 

Mtb becomes sick. The bacter ia can remain 
dormant (asleep) for years and do not cause any 

TB disease . This is called latent TB infection . Many 

people worldwide have latent or active 

tuberculosis and the number of active cases is 

expected to increase in the future. 2 It is to be 

noted here that if host's body defense mechanism 

is low (i.e . immuno-compromized) due to 

malnutrition , diabetes , HIV- AIDS , prolonged 
corticosteroids therapy etc. The bacteria may 

break out of hiding and cause active disease. 
However, for someone to develop active TB 

disease , the bacteria Mtb must enter into the body 

and produce infection. It is to be noted that l in 
l 0 people infected with Mtb develops active TB at 

some points in their lives. The active bacteria 

multiply in the host and destroy the affected 

tissues and characteristically form 'Tubercle'. 

Hence, the disease is called 'Tuberculosis'. 
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Understanding Tuberculosis 

Global Epidemiology of TB 
Many people used to think that TB was a disease 
of the past. TB however, is still a leading killer of 
young adult world wide. The South East Asia 
region, with an estimated prevalence of 4.88 
million (old and new cases) and an annual 
incidence of new cases of 1.3 million, carries 
one-third of the global burden of TB. About one 
third of worlds' population (around 2 billion) are 
thought to be infected with TB bacteria. 
According to WHO, each year about 8 million 
people worldwide develop active TB and nearly 2 
million die of the disease. 2 

Bangladesh situation 

With a population of 1 50 million, Bangladesh 
ranks sixth among countries with a high TB 
burden . The estimated prevalence and incidence 
rates of all forms of TB were 387 and 223 per 
1 00,000 population respectively in 2007. TB 
control activities were expanded by increasing 
the number of peripheral laboratories , sputum 
collection or smearing centers and thus, access 
to TB diagnostic services have been increased. 
The case-detection rate has increased to 73 
percent in 2007 . The reported treatment success 
rate has increased to 92 percent for cohort 
patients registered in 2006. Furthermore, with 
the introduction of DOTS, the mortality has 
declined significantly than what it was in the past 
(78 vs. 50 per 100,000 population) .2 

Gross clinical features 

Early :symptoms of active TB include cough with 
or without blood (haemoptysis), fever, weight 
loss , night sweats, and loss of appetite . 
Symptoms may be vague and go unnoticed by 
the affected person. For some, the disease either 
goes into remission (halts) or becomes chronic 
and more debilitating with cough , chest pain and 
bloody sputum. 

How can one know that some one has 
infected with Mtb? 

To identify those who may have been exposed to 
Mtb, healthcare providers typically inject a 
substance called 'tuberculin' under the skin of 
the forearm . If a red wheal (welt) forms around 
the injection site within 72 hours , it can be 
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interpreted that the person may have been 
infected. This doesn't necessarily mean that he or 
she has active disease. Persons who show positive 
tuberculin test might have been previously 
exposed to Mtb or exposed to bacteria related to 
Mtb. If any person shows reaction to the :skin test , 
then other conventional tests such as X-ray chest, 
blood for ESR , sputum examination for direct 
evidence of presence of Mtb germs in the sputum 
(smear) of cough, blood culture etc may show 
evidence of Mtb infection . Side by side of the 
conventional diagnosis , modern diagnosis include 
bronchial lavage (washing smear) examination, 
polymer chain reaction (PCR) etc. for confirmatory 
evidence of Mtb infection. 

Treatment of TB 

(a) Treatment in the past: Attempts made in the 
past to cure TB were varied but found uniformly 
ineffective and looked gloomy. Roman physic ians 
recommended bathing in human ur ine , eat ing 
wolfs liver, and drinking elephant blood fo r cure 
of the disease . Recommendations were also made 
to drink fresh milk-huan goat , or camel but 
proved scientifically invalid . 

(b) Present treatment (Land mark of treatment): 
The major historical land mark of TB therapy 
began with the discovery of 'streptomycin ' (SM) by 
an American sc ientist Selman Waksman derived 
from a soil fungus in 1944. On November, 20, 
1944, a critically ill TB patient received 
streptomycin . Within days, he miraculously 
recovered from TB. Following the discovery of 
streptomycin, a host of other drugs followed the 
heels of streptomycin - rifampicin (RIF) and 
ethambutal (EMB) in 1950s.3 

In fact , the major advance in anti-TB therapy at 
that time was the introduction of RIF. It was 
observed that when these drugs were used in 
combination , they assured cure of TB in more 
than 95 percent cases w ith - out emerging drug 
res istant bacter ia. In 1970, it was f irst recognized 
that INH and RIF could reduce the duration of 
t reatment from 18 to 9 months. This was further 
revolut ion ized in 1980s that addition of 
pyraz inam ide (PZA) to INH , RIF and EMB, the 
duration of treatment was reduced fu rther from 9 
months to only 6 months .3 This is due to the fact 
that PZA kills the intracellu lar Mtb, the so called 
'persisters' . They constitute around 5 percent of 
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the Mtb population. Complete cure of TB cannot 
be achieved unless the 'persisters' are killed . It 
has been observed that among all anti-TB drugs, 
only PZA can kill the 'persisters' Mtb. Because the 
intracellular pH is acidic and to kill these 
'persisters' Mtb, drug must work in acid 
environment. When PZA is given, it is converted 
in the body into pyrazinoic acid and thus, works 
in intracellular acid environment and kills the 
organisms. No other anti-TB drugs possess this 
property. As such, they are not completely 
effective to cure TB without the addition of PZA, 
Furthermore, if PZA is not included in treatment 
regimen, the regimen is said to inferior. 
Currently used pivotal anti-TB drugs are RIF, INH, 
EMB and PZA constitute the cornerstone therapy 
against TB. It is good news for us that TB which 
was previously called 'incurable disease' can now 
be called as completely curable (more than 95 
percent). The current management of TB 
constitutes 'initial intensive' therapy with all 
these four drugs (i.e., RIF, INH, EMB and PZA) for 
4 months followed by a maintenance therapy 
with RIF and INH for another 2 months. Thus, the 
total duration of anti-TB therapy now becomes 
only for six months. 3 The directly observed 
therapy (DOT) which has been introduced to keep 
strict adherence to the anti-TB therapy that 
ensures daily intake of the recommended doses 
of anti-TB drugs by the patients plays an 
important role to complete this duration and is 
the most effective means of combating non
adherence, intermittent (less than daily) 
regimens facilitate the therapy. 4 

(c) Treatment ofTB in future: The Fluoroquinoles 
(FQNs), Linezolid and PNU 10048 both are 
derivatives of Oxazolidinediones appear to be 

novel and most prom ising agents in the future for 
the management of multi-drug resistance TB 
(MDR-TB) including resistant to INH and RIF. Other 
novel drugs include Th iolactomycins, and 
Morphazinamide - an analogue of PZI, congeners 
of Metronidazole-Nitroimidazo-pyrans etc. are in 
the process of clinical development . Current 
evidence-based phase-11 clin ical data on a new 
regimen of anti-TB drugs using a fixed-dose 
combination of gatifloxacin (GTF), a new 
generation of FQNs with RIF and INH have been 
demonstrated more potent than the conventional 
INH- RIF regimen. Further, in this trial, the new 
regimen has also been found to reduce the 
present duration of six months treatment to only 
four months .s GTF was used in place of EMB. This 
new regimen is called GTF regimen which is likely 
to make further break-through in the treatment 
of TB. The days are not so far when this new 
regimen (i .e. GTF regimen) shall be made 
introduced in clinical practice. 
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CASE REPORT 

Tricuspid Valve Replacement on Beating Heart with a Bioprosthetic 
Valve: A case report 
Rahman MZ 1, Biswas SK2

, Sharifuzzaman M3
, Ahmed F4 

ABSTRACT 
Background: We report a successful surgical replacement of tricuspid valve with a bioprosthetic valve in a 45 - year-old 
pat ient with severe tricuspid valve regurgitation. Septal leaflet of tricuspid valve was not significantly displaced toward RV 
apex and was tethered to IVS, posterior leaflet was found normal and anterior leaflet with a cleft causing severe TR ; RA and 
RV were dilated and there were no associated cardiovascular anomalies and the coronary arteries appeared normal. The 
operation consisted of tricuspid valve replacement with a bioprosthetic valve in the heart beating under cardiopulmonary 
bypass . The postoperative echocardiogram showed no TV regurgitation , AV dissociation did not occur. The postoperative 
course was uneventful and the patient was discharged on the 1Oth postoperative day. We consider this procedure to be 
widely applicable in consideration of the favorable results obtained after surgical treatment. 

Key words: Heart failure, tricuspid regurgitation , valve replacement 

Introduction 

The tricuspid valve is often considered in the 
workup of heart failure only after more 
prominent cardiac pathologies such as aortic, 
mitral, and coronary atherosclerotic disease have 
been discussed and as such it has been referred 
to as the 'forgotten valve.' The sequelae of 
tricuspid regurgitation can be significant 
however and include ascites, hepatos
plenomegaly, pleural effusions, and peripheral 
edema. Tricuspid regurgitation is usually 
secondary to left-s ided valvular pathology 
(commonly the mitral valve) causing elevated 
pulmonary pressures with subsequent dilation of 
the tricuspid annulus. Rheumatic disease , 
Ebste in's anomaly, and endocarditis are other 
important causes of tricuspid incompetence . 
When significant tricuspid incompetence exists, 
that we do not feel , will resolve after left-sided 
reparative procedures. Our preference is to 
repair the valve with a formal ring annuloplasty. 
If valve repair is not possible, then valve 
replacement is necessary. 
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Case Report 

A 45-years-old man with a tricusp id va lve anomaly 
and severe tricuspid valve (TV) regu rgitat ion was 
referred to our hospital with dyspnea on effo rt and 
palpitation which was graded as New York Heart 
Association (NYHA) functional class grade Ill. The 
patient remained mild to moderately symptomatic 
until referral. He had been treated with a diuretic 
for one year previous to surgery. A grade III / IV 
systolic ejection murmur was present along the 
left sternal border at 3- 4th intercostals space . In 
chest radiograph the cardiothoracic ratio was 0.54. 
The electrocardiogram revealed fast ventricular 
rate with atrial fibrillation. Laboratory tests 
revealed no remarkable changes . 

The echocardiogram revealed that septal leaflet of 
tricuspid valve was not significantly displaced 
toward RV apex and was tethered to IVS, posterior 
leaflet was found normal and anterior leaflet with a 
cleft caus ing severe TR, dilated RA and RV and no 
PFO (Fig. 1 ). Ang iocardiograms found no associated 
cardiovascular anomalies and the coronary arteries 
appeared normal. 
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A standard anesthetic for cardiac procedures was 
utilized. A central venous catheter was placed via 
the right internal jugular vein. Aortic and bi
caval cannulation was accomplished with direct 
cannulation of the superior vena cava (SVC) and 
inferior vena cava (IVC). We utilized vacuum 
assistance up to-40 mmHg as it allows for 
smaller ca;mulae. Drainage was adequate using a 
24 Fr wire wrapped right angle cannula in the 
SVC and a 26 Fr wire wrapped right angle 
cannula in the IVC. There was no patent foramen 
ovale and we performed tricuspid procedure with 
the heart beating and perfused after all other 
aspects of the case requ1r1ng aortic 
crossclamping had been performed. Caval tapes 
were snared around the IVC and SVC to achieve 
right heart isolation. 

Fig. 1: Septal leaflet of tricuspid valve was displaced 
causing severe TR, dilated RA and RV. 

An oblique right atriotomy was performed down 
to the IVC cannula, incorporating any existing 
retrograde catheter site. The foramen ovale was 
examined to ensure it was closed. Pledgeted 
traction sutures were placed on the edges of the 

Fig. 2: Ticron sutures were placed. 

atriotomy to enhance exposure. A flexible 
weighted vent is placed in the coronary sinus . 
The tricuspid valve was inspected and an 
assessment of repair versus replacement was 
made. When repair was not feasible, our preference 

was to use a b iop ro sth et ic bovine pericardia! 
valve. The leaflets we re left in place to preserve 
the sub-valvularapparatus. Everting 2-0 
pledgeted Ticron sutures were placed along 
the circumference of t he annul us from the atrial 
to the ventricular side of t he valve (Fig. 2), 
starting at the ante ri or leaflet and working 
clockwise. Great care was taken when suturing 
near the AV node along the septal leaflet. 

After proper sizing, we put the 29 sized mitral 
bioprosthetic valve. From the surgeons view, the 
valve posts lied at the 12, 4 and 8 o'clock 
positions.The valve was seated and the sutures 
were secured starting at the septal leaflet (Fig. 3). 
The atriotomy was closed with 5-0 polypropylene 
sutures in one layer after de-airing maneuvers . 
The caval tapes were released and the patient was 
weaned from cardiopulmonary bypass. It is our 
practice to place epicardial pacing wires on all 
patients receiving a tricuspid valve replacement. 
Temporary epicardial pacing wires were placed in 
all patients given the higher incidence of transient 
conduction disturbances in the post-operative 
period following tricuspid procedures. 

Fig. 3: The valve was seated. 

The postoperative echocardiogram showed no TV 
regurgitation, and AV dissociation did not occur. 
The postoperative course was uneventful and the 
patient was discharged on the 1 Qth postoperative 
day. 

Discussion 

Tricuspid regurgitation secondary to endocarditis, 
rheumatic heart disease or congenital anomalies is 
best treated by valve replacement. In the setting of 
functional TR, it is our preference to repair the 
valve with a ring annuloplasty when possible. 
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Risk factors for failure of tricuspid repair include a 
preoperative tricuspid regurgitation score of 3+ 
or 4+, left ventricular ejection fraction of < 35%, 
and the need for permanent pacing .1 In these 
settings we will consider primary tricuspid valve 
replacement for functional TR. 

The technical aspects of tricuspid valve 
replacement are straightforward, and the 
procedure can be performed on the beating heart 
as well. Injury to the conduction system is a 
surgical pitfall that can be avoided by cautious 
placement of sutures in the region of the A-V 
node. Some groups prefer a supra-annular 
implantation of prosthetic valves which leaves the 
coronary sinus and A-V node on the ventricular 
side of the valve so as to distance their sutures 
from the conduction system. 2 There is a potential 
risk of damage to the prosthetic valve leaflets by 
the pulmonary artery catheter if replaced through 
the valve, however, we did not find this to be a 
clinical problem when we used CVP catheter in 
place of pulmonary artery catheter in our practice. 

The prophylactic placement of epicardial pacing 
leads in all patients may be seen as unnecessary 
treatment in patients who are in sinus rhythm 
after the procedure. However, we have had such 
patients ultimately develop a need for permanent 
pacing later in the post-operative course . Our 
strategy should therefore to place epicardial leads 
in all patients receiving a tricuspid valve. Doing so 
avoids pacing wires crossing the prosthetic valve, 
which we believe leads to improved durability of 
the valve. 

Replacement of the tricuspid valve is a relatively 
infrequent procedure in most cardiac surgery 
practices. While not technically demanding, 
management of such patients has proved 
challenging as evidenced by high short- and 
long-term mortality rates. Contemporary and 
historical series have reported 30-day mortality 
rates in excess of 20%, and a 1 0-year survival of 
roughly 40-50%. 3- 5 Risk factors that have been 
identified for operative mortality include 
emergent status, advanced age, and elevated 
pulmonary arterial pressures. Rheumatic or 
organic etiology of tricuspid valve disease is the 
main risk factor for late death as the disease 
process continues even after replacement. 5 

Whether to replace the tricuspid valve with a 
mechanical or bioprosthetic valve remains a 
subject of debate. Bioprosthetic valve advocates 
point to the thrombosis rate of mechanical valves 
in the tricuspid position of 10-25%, and the 
bleeding complications of anticoagulation.6 
Neither valve type, however, has been shown to be 
a critical risk factor for short or long-term 
death.3 ,?-9 It is our practice to implant 
bioprosthetic valve in the tricuspid position, even 
in young patients. We feel the durability is 
reasonable and the risk of thrombosis and 
bleeding outweigh the risk of redo heart surgery 
when needed in this population. 

Conclusion 

Successful surgical replacement of tricuspid valve 
with a bioprosthetic valve without arresting the 
heart in a 45-year-old male may be feasible. 
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CASE REPORT 

A case of Massive Pulmonary Embolism with Cardiac Arrest 
Treated with life-saving Emergency Thrombolysis despite Recent 
Major Spinal Surgery: Dealing Acute Right Ventricular Failure 
through Passive Leg Raising Test 
Najib Mohammad1 

ABSTRACT 
Background: High-risk (massive) pulmonary embolism is defined by the presence of cardiogenic shock , persistent arterial 
hypotension, or both .1 Acute Pulmonary Embolism (PE) is a life threatening , challenging clinical situation , specially if the PE 
is a massive one. The incidence of PE among the general population is approximately l fl 000 per year. 2 It accounts for 2% to 
l 5% of sudden death. 3·

4 When pulmonary artery obstruction is total, external cardiac massage (ECM) is not enough to 
resuscitate the patient, rather desperate, aggressive measures viz. systemic thrombolysis , emergency thoracotomy, femora 
femoral cardio-pulmonary by-pass, embolectomy may be the only options remaining s 

Here, we report a case of massive pulmonary embolism with cardiac arrest. This patient had a major spinal surgery, only l 2 
days back , when he had massive bleeding. 

Key words: Acute RVF, Massive PE, PLR. 

Case Report 

A 68 years old gentleman weighing 1 08 kg, 
presented to Accident and Emergency (A & E) 
Department & Medical ICU of King Khaled 
University Hospital , Riyadh, Saudi Arabia with 
sudden onset of shortness of breath, retrosternal 
pain and sweating. The patient had a history of 
major spinal surgery (laminectmy and rod 
fixation) only 12 days back, when he had 
massive per-operative bleeding. The patient is 
also known to have diabetes mellitus , 
hypertension and had bilateral knee replacement 
10 years back. Following the spinal surgery, the 
patient had significantly restricted movement 
and was not on any deep- vein-thrombosis (DVT) 
prophylaxis. On arrival in the Accident and 
Emergency Department, the patient was 
tachypnoec, tachycardic, dyspnoeac, sweating 
and his systolic blood pressure was 100 mmHg 
which is low for a hypertensive patient. ECG ruled 
out acute myocardial ischemia. An urgent spiral 
CT angiogram of chest was done , which showed 

Authors' Information: 

massive Pulmonary embolism in both the main 
right and left pulmonary artery branches (Figure 
1, 2). Because of the recent spinal surgery, it was 
a dilemma whether to thrombolyse. Heparin 5000 
units iv bolus was administered . While urgent 
discussion was going on with hematologist, the 
patient had cardiac arrest . Immediately he was 
intubated and resuscitated. 

After getting 'go-ahead' approval from neuro
surgical team, rtPA(recombinant tissue 
Plasminogen Activator, Alteplase) 100 mg iv 
bolus was administered during CPR (cardio
pulmonary resusci-tation) as an immediate 
rescue measure. Dopamine and Noradrenaline iv 
infusion started as the patient was in shock after 
CPR. The patient had another cardiac arrest soon 
and again resuscitated. Urgent Trans-thoracic 
Echocardiogram (TTE) was done, which showed 
hugely dilated, thinned out right ventricle (RV) 
with severely compromised systolic function but 
the left ventricular (LV) function was maintained. 
The patient was shifted to Medical ICU (MICU). 
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DarusSalam, Mirpur-1, Dhaka, Bangladesh. 

Correspondence: E-mail: najib_mohmd@yahoo. com, Mobile: 0088 01756098285 

~ 

- ~.- ;" ~~] . . . 



Ibrahim Card Med J. 20 /I; I (2} 

Contoured Continuous Cardiac Output (PCCO) 
monitoring through Flo-trac Vigileo system 
(Edwards Life Sciences, USA) time to time, when 
the systolic blood pressure (SBP) and Cardiac 
Index (CI) were dropping, we were performing the 
Passive Leg Raising (PLR) test to predict the 
requirement for fluid challenge. We were cautious 
not to over-stretch the right ventricle (RV) which 
was already severely stretched. After 2 hours, 
while turning the patient, nurses noted significant 
amount of blood under the back. After turning the 
patient, it was noted that blood was flowing out 
from the lower part of the recent lumbar 
incision site. While the bleeding site was 
compressed, it started to bleed from the upper 
part of the lumbar incision site . Neurosurgeons 
were called in and they applied multiple deep 
bite stitches which failed to arrest the bleeding 
and finally, they inserted a drain blindly through 
the incision site. The drain failed to serve the 
purpose and bleeding continued. Over the next 
12 hours, 5 units of packed RBCs were 
transfused. Simultaneously, we transfused FFP 
(fresh frozen plasma),cryoprecipitate, ACA 
(Amino-caproic Acid) and after consultation with 
hematologist, Factor VIla (recombinant) was 
administered. 

After about 12 hours, the pace of bleeding was 
controlled. But the fear was that he might have 
bled inside the spinal canal, which may affect the 
lower limb function. As the patient had GCS 
(Glasgow Coma Score) 3/1 5, and was 
hemodynamically very unstable with pupils 8.0 
mm - not reacting to light, and already had 
cardiac arrest 3 times, it was very risky to 
transport the patient to the CT scan room for 
spinal CT scan to rule out intra-spinal bleeding. 
So the plan for spinal CT scan was postponed till 
the patient stabilised enough for transport. As 
DVT prophylaxis, the patient was put on 
sequential compression device after ruling out 
DVT. Regular CBC (complete blood count) was 
done and packed RBC was transfused regularly to 
keep Hb around 10 gm / dl. Meanwhile, kidney 
function also rapidly went down. The patient was 
noted to have anuria on arrival in MICU and with 
the improvement of hemodynamics, started to 
pass urine but remained oliguric. CVVH 
(Continuous Veno Venous Hemofiltration) was 
started after 40 hours, due to worsening of renal 
status as revealed by increased serum creatinine 
and worsened creatinine clearance. 
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On arrival in MICU, hemoglobin was 7.5 gm / dl, 

lactic acid level 9.1 mmol / 1, ABG(arterial blood 

gas): pH 6.8, PC02 53 mmHg , P02 11 5 mmHg, 

HC03 9.9 mmoi / L with Fi02 1.0 mmoi / L, INR 

3.51, aPTT > 120 second, D-dimer > 20 1-Jg / ml. 

Initial Cardiac index was 1.8 l / min / m2. After 36 

hours, creatinine clearance (24 hours urine) was 

19 ml / min, serum creatinine 290 1-Jmol / 1 and 

lactic acid level dropped to 0.8 mmol / 1. Decision 

was made to start CVVH (Continuous Vena

Venous Hemafiltration) at this stage to avoid 

further the metabolic derangement. 

If the patients SBP and Cl dropped, we did Passive 

Leg Raising (PLR) test7·8 and if the SBP and Cl 

improved, controlled fluid challenges were given. 

Thus by day 4, the patient developed huge 

cumulative positive fluid balance of 23 litres and 

there was obvious evidence of generalized 

edema. Surprisingly, there was no evidence of 

Pulmonary congestion and oxygenation was never 

compromised. From the 1st day, Dobutamine iv 

infusion was also added and with the guidance of 

SBP and Cl monitor, nor- adrenaline and 

Dopamine were gradually weaned off. With the 

improvement of hemodynamics, we gradually 

started removing fluid by ultrafiltration while 

continuing CVVH, targeting daily negative fluid 

balance of 1 to 2 liters, if the hemodynamic 

profile maintained. 

As the hemodynamic became relatively stable 

with inotrope support, the patient was shifted to 

invasive Angio-lab and IVC (Inferior Vena Cava) 

filter was inserted. During the procedure there 

was wide fluctuation of blood pressure requiring 

frequent resuscitation and interruption of the 

procedure. The urine output gradually improved 

and CVVH was discontinued. Keeping dobutamine 

on-board, mainta1n1ng the targeted 

hemodynamics, smaller doses of Frusemide from 

5 to 10 mg iv boluses were administered 

repeatedly, after CVVH was discontinued, to 

reduce the generalized edema from the 

accumulated fluid, without compromising 

hemodynamics. As the neck became grossly 

edematous, tracheostomy was done on the 13th 

day, to avoid extubation failure and related 
possible catastrophe. 
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After 48 hours, pupils started reacting to light 

sluggishly, and there was mild flickering of the 
head to pain stimuli. So, Fentanyl iv infusion was 
started to keep the patient pain-free and to avoid 

sympathetic over activity. On day 5, the patient 

started to flicker head and both upper limbs on 
command. On day 6, it was obvious that the 

lower limbs were not moving at all and it was 
decided to do the CT Scan of the dorso-lumbar 

spine, despite that hemodynamics still needed 

support. CT Scan showed significant perithecal 

blood, and hematoma over the lumbar spine. 
Neurosurgeons were following the patient 
regularly and after reviewing the CT scan , decided 

not to go for evacuating the perithecal blood as 
the spinal damage has already been done, 

patients neuro-recovery was still insign ificant 

and hemodynamics still needed support. Repeat 
Echocardiogram (TTE) showed the same RV 

status-thinned out RV wall, poor contractility with 
gross dilatation. Another surgery may not achieve 

anything favorable rather may complicate the 
neuro-recovery. So the decision for spinal clot 

removal surgery was delayed. 

UJ Figure 1: CT angiogram of Chest showing embolus (black 
Vl<( arrows) in both right and left main Pulmonary 

artery branches, on arrival in Accident & 
U Emergency department. 

64 

After tracheostomy, sedation was discontinued, 
the patient 's level of consciousness gradually 
improved, became fully conscious, well-oriented, 
communicable and moving both upper limbs 

> 

~ 

Figure 2: Coronal plane recontruction of CT angiogram of 
chest, showing embolus (black arrows) in both 
right and left main pulmonary artery branches. 

perfectly but both lower limbs rema ined 
paralysed. Dobutamine was weaned-off on day 

15. The patient started taking food orally. On day 
18, the patient was transferred to floor. Follow up 

spiral CT angiography of the chest, on day 25, 

showed no thrombus in pulmonary arteries 

(Figure 3), but there was a small infarction in the 

right upper lobe. Follow up Echocardiogram (TTE) 

after one month showed normal RV size and 

function and normal PAP (pulmonary artery 
pressure). 

Figure 3: CT angiogram of chest, 25 days after thrombolysis. No 
embolus in the Pulmonary artery main branches 
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Discussion 

The issue of thrombolysis durin g CPR 
(Cardiopulmonary Resuscitation ) fo r ca rd iac 
arrest following massive pulmonary embo li sm, is 
not well addressed in literatures as most such 
cases end up in fatality. Only few case-reports 
have been published.9,l O, l l Even in advanced 
Centres where emergency card iopulmonary 
bypass (CPB) facilities are available , emergency 
surgical embolectomy under CPB, had high 
mortality around 85% if the patients had cardiac 
arrest.l2 The issue of thrombolysis gets further 
complicated if there is history of recent major 
surgery. Our patient had such a history. He had a 
history of recent major spinal surgery and during 
surgery he bled profusely . He had three 
witnessed-cardiac arrests in our hospital 
immediately after confirmation of massive PE, and 
every time he was successfully resuscitated. 
There are many case reports of thrombo lysis 
following post-operative massive pulmonary 
embolism 13·14·15·16 Some bled 13 wh ile others did 
not bleed. 14·15·16 There are conflicting reports. 
Agnelli et ail 7 reported that following 
thrombolysis, pooled risk of bleeding is 13% and 
this rate exceeded the rate of bleeding in 
heparinised patient by almost 50%. While dealing 
with bleeding, we used FFP, cryoprecipitate , 
amino-caproic acid, recombinant Factor VIla, 
packed RBC, to avoid intra-spinal tamponade 
from bleeding which we could not stop very fast. 
For reversing shock from acute right ventricular 
failure, when RV was hugely dilated with very 
poor contraction, we used inotrope and also, did 
'Passive Leg Raising (PLR) test7·8 to make sure 
that the BP and Cl would improve with cautious 
fluid resuscitation, without further overloading 
the RV or compromising LV lumen. To our 
knowledge (through PubMed search), there is no 
report of using PLR test to guide fluid 
administration in the event of shock related to 
acute right ventricular failure (RVF). We are the 
first to report such maneuver to deal with flu id 
administration in acute RVF. In the literature , 
there is always caution against overloading the 
RV in acute RVF .18 

During the shock- resuscitation, we monitored 
the BP invasively. We used Vigileo monitor to 
monitor cardiac output and other hemodynam ic 
profiles so that we could see the achievements of 
lnotrope manipulation and fluid resuscitation. 

Since the patient was anuric initially, and later, 
w ith slow improvement of hemodynamics the 
urine output improved but remained oliguric , we 
decided to avoid metabolic and circulatory assault 
on kidney and the heart. Hence , we started CRRT 
(Continuous Renal Replacement The rapy) support 
in CVVH modality and it did help in improvement 
of urine output. There are increasing evidence 
that early application of CVVH improves mortality 
in acute kidney injury (AKI) .l9,20 

In our case , the patient had three episodes of 
cardiac arrest following massive pulmonary 
embolism and every episode was successfully 
resuscitated and thrombolysed during CPR. There 
was absolute contraindication for thrombolysis 
but, in the event of life-threatening catastrophe , 
thrombolys is was the quickest possible rescue 
therapy available in our hand and was done. In 
th is event , a quick clearance was obtained from 
Neurosurgeon , judging between risk and benefit. 
GCS 3 with dilated fixed pupils after three CPR 
made the decision-making on the nat ure of 
aggressive support fairly confusing. But t he 
patient was treated with all the modern support 
system available in a standard ICU setting . The 
inotropic support was guided by cont inuous 
cardiac output monitor. Acidem ia, oliguria and 
volume overload was dealt by CVVH modality of 
CRRT. Tracheostomy was done to avoid extubation 
failure , prolonged use of narcotics , ventilator 
associated pneumonia. IVC filter was inserted to 
avoid recurrent PE which could inflict catastrophic 
blow on the already severely damaged RV. IVC 
filter reduces the 90 days incidence of recurrent 
PE to nil. 22 However, we had several limitations 
while dealing with this patient. We could not stop 
the spinal bleeding very fast, which gave a blow to 
both the lower limbs. We could not explain 
whether the extensive third spacing of fluid was 
hastened by mediators ,22 in response to 
prolonged shock, in addition to acute RVF. Also, 
we could not assess the (-reactive protein (CRP) 
level , since at that particular time our laboratory 
ran out of kit for estimating CRP level. The 
hemodynamics was so unstable and GCS was 
terribly low for many days , that the target was 
mainly to keep the patient alive and to watch for 
the neurolog ic recovery which was very much 
unpredictable . After one year, the patient is para
paretic , using wheel-chair but otherwise, fully 
conscious using both upper limbs perfectly. 
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Conclusion 

Our case was unique in terms of multiple serious 
comorbidities and thrombolysis-related serious 
complications, aggressive invasive procedures -
despite serious coagulopathy, invasive 
monitoring of hemodynamics and planning of 
resuscitation, and dealing with acute renal failure 
and massive 3rd spacing of resuscitated-fluid 
overload, with CVVH modality. Above all, the 
decision to thrombolyse during CPR, despite 
absolute contra-indication, was worth in saving 
the life of the patient. In the absence of facilities 
for surgical embolectomy, there should not be 
any hesitation to perform 'rescue' thrombolysis in 
the event of cardiac arrest related to massive 
pulmonary embolism even if there is contra
indication for pharmacological thrombolysis . 
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CASE REPORT 

Coronary Sinus Diverticulum Complicating CRT Device Implantation: 
A case report 
Syed Dawood Md. Taimur1, Mahbub Mansur2, M Maksumul Haq3 

ABSTRACT 
Background & objectives: Coronary sinus diverticula are rare findings usually associated with the presence of accessory 
pathways. We report the case of a 44-year-old man, who underwent cardiac resynchronization therapy (CRT) device implant. 
Coronary sinus diverticulum was an incidental finding while attempting to subselectively cannulate the coronary sinus for left 
ventricle lead implant. The case was able to be completed without complications . 

Key words: Coronary sinus diverticulum , CRT device, anatomical abnormality. 

Introduction 

Coronary sinus (CS) diverticula are anatomic 
abnormalities fairly well described in the medical 
literature. The systematic review of congenital 
atrial malformations by Binder et al. 1 

demonstrated a low incidence of these 
abnormalities, with the majority of the cases 
reported in conjunction with the presence of 
accessory pathways. This paper reports the 
unusual incidental finding of a CS diverticulum 
identified during a cardiac resynchronization 
therapy (CRT) device implant procedure that was 
not related with the presence of an accessory 
pathway. 

Case Report 

We report the case of a 44-year-old patient who 
presented to our hospital with end stage heart 
failure. He had a history of ischemic dilated 
cardiomyopathy (JDCM), S/ P PCI to LAD, OMI(Jnf.) 
and a depressed left ventricular ejection fraction 
(2 5%). His symptoms were consistent with New 
York Heart Association (NYHA) class Ill heart 
failure and his electrocar-diogram showed a 
bifascicular block morphology and a wide 
complex QRS (144 ms), Echocardiography 

Authors' Information: 

revealed regional wall motion abnormality (RWMA) 
with dilated left atrium, left ventricle and right 
ventricular cavity, moderate tricuspid 
regurgitation , pulmonary hypertension and mild 
mitral regurgitation . Under conscious sedation a 
left infraclavicular incision yielded access for 
creation of a prepectoral pocket. Three venous 
accesses were obtained with an extra thoracic left 
subclavian approach at the first rib under 
fluoroscopic guidance. A pace / sense lead was 
placed in the right ventricular (RV) apex. CS 
cannulation was attempted using a long 
intravascular sheath and a steerable catheter 
through the left heart delivery system . The 
catheter was connected to the Siemens AXIOM 
recording system (Malvern, PA, USA) and the local 
electrograms were monitored during catheter 
manipulation. Under fluoroscopic and electrogram 
guidance, the catheter was advanced in multiple 
locations presumed to be the CS. Despite 
fluoroscopic views of the sheath position and local 
electrogram signals consistent with a CS location, 
the delivery system could not be advanced any 
further from what appeared to be the middle of 
the CS. A contrast venogram was performed 
through the outer sheath delivery system (Fig. 1 ). 
The angiogram revealed the presence of a large-

1. Dr. Syed Dawood Md. Taimur, Registrar & Specialist, Department of Cardiology, Ibrahim Cardiac Hospital & Research Institute,l22 Kazi 
Nazrul Islam Avenue,Shahbag,Dhaka-1 000. 

2. Dr. Mahbub Mansur, MBBS, MD (Card), Associate Professor & Senior Consultant, Chief Cardiologist, Ibn Sino Specialized Hospital. 
3. Professor M Maksumul Haq, MBBS, FCPS, FRCP, FACC, Head,Department of Cardiology, Ibrahim Cardiac Hospital & Research Institute, Dhaka. 

Correspondence: Dr. Syed Dawood Md. Tai11111r, Department of Cardiology, Ibrahim Cardiac Hospital & Research institute, 122, Kazi Nazrul Islam 
Avenue, Shahbag, Dhaka-1000, Mobile: +8801712801515, Email: sdmtaimur@gmail.corn. 

-__ --~I -

- ~ - . - , 

67 



1--

0::: 
0 
a.. 
UJ 
0::: 
UJ 
Vl 
<( 
u 

68 

Coronary Sinus Diverticulum Complicating CRT Device Implantation: A case report Taimur. Mansur & Haq 

calibered blind-ended tubular pouch that 
communcated with the right atrium. The sheath 
was pulled back from this position , and further 
manipulation of the steerable catheter finally 
allowed successful subselective cannulation of 
the main CS. 

Figure 1. Contrast venogram performed through the outer 
sheath delivery system revealing the presence of a 
large caliber blind-end tubular pouch that drained 

CS ostium. The device implant was then 
successfully completed with no further difficulties. 
Post CRT - p echocard iography was done which 
revealed improved ejection fract ion (35%) with 
mild pulmonary hypertension (PASP- 45 mmHg). 
The patient was discharge with antiplatelet, anti 
ischemic drugs, diuretics and after 4 weeks of 
follow-up his condition improved dramatically. 

into the right atrium. Figure 3. After CRT implantation. 

The outer sheath was then readvanced to the left 
lateral portion of the CS and a new angiogram 
was performed (Fig. 2). The new system location 
was demonstrated to be in the main CS body. At 
the end of the injection, a CS diverticulum was 
visualized draining the contrast material into the 

Figure 2. Contrast venogram performed from the main CS 
body. At the end of the injection , a CS 
diverticulumas visualized draining the contrast 
material into the CS os. 

Discussion 

CS diverticula are uncommon. 1 •2 They were 
initially described in association with accessory 
pathways and congenital heart disease. 3 - 5 In 
2000, Binder et al. published a meta-analysis of 
1 05 reported cases of congenital abnormalities of 
the right atrium and the CS, where they found the 
presence of CS diverticula in 24(22%) of the 
reported cases. Most of the reports in the 
literature are associated with congenital CS 
anomalies during surgical or catheter ablations of 
accessory pathways. There are few reports of 
casual findings of CS diverticula not associated 
with Wolf- Parkinson-White syndrome that may 
provide a hint to the true incidence of this 
entity. 5.7 The current knowledge about the 
anatomic - pathologic characteristics of these 
congenital anomalies is provided by case reports 
from the initial surgical experience for treatment 
of arrhythmias related to the presence of 
accessory pathways. In general , CS diverticula are 
composed of myocard ial tissue epithelialized in 
the endo- and epicardia l surfaces. These 
structures may have an ep icardial vascular system 
in continuity with the normal heart system. 
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The muscle layers are often associated with the 
left atrial or left ventriclular tissue and such 
muscular bridges between these two heart 
structures may constitute the accessory pathways 
themselves. 3•6 There are no data regarding the 
natural history of untreated CS diverticula. As 
mentioned, most of the reported data are derived 
from treatment of accessory pathways, but very 
few reports are available regarding genera l 
incidence and natural history.? This is a report of 
a CS diverticulum complicating a BiV/ ICD device 
implant. The presence of this entity should be 
considered as a potential complicating factor in 
cases of difficult CS cannulation for f inal left 
ventricular lead implantation. The awareness of 
this potential finding may prevent excessive 
manual manipulation that may cause unwanted 
complications. In addition, unnecessary 
termination of procedures may be prevented. 

Conclusion 

This is an original contribution about the 
incidental finding of CS diverticulum during a CRT 
device implant that should be valued as an 
illustration for the implanting cardiologist and 
may shed some light about this unusual finding 
and a stimulus for further reporting of these 
anomalies. 
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