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Instruction to Authors

for possible publication. The Editor may wish to see the
raw data (electronic form) if necessary.

Papers
The Ibrahim Cardiac Medical Journal (published biannually) accepts contributions from all branches of
cardiovascular diseases which include original articles,
review articles, case reports 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 (JAMA
1997; 277: 927-34).

In preparing the manuscript, use double spacing throughout,
including title, abstract, text, acknowledgement, references,
table and legends for illustrations with 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)

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.

The pages should be numbered in the bottom
right-handcorner, 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 acceptable.

Preparation 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
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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 also required. An
author's present address, if it differs from that at which the
work was carried out or special instructions concerning
the address for correspondence), should be given as a
footnote on the title page and referenced at the
appropriate place in the author list by superscript
numbers (1, 2, 3 etc.). If the address to which proofs should
be sent is not that of the first author, clear instructions
should be given in a covering note, not on the title page.

description of the process of the study. Subjects covered
in this section should include:
- Ethical approval / license
- Patient population
- Inclusion/ exclusion criteria
- Conduct of the study
- Data handling
- Statistics used to analyse the data including level of
significance
- (CTA)

Abstract
The 'Abstract' will be printed at the beginning of the
paper. It should be on a separate sheet, in structured
format (Background; Methods; Results; and Conclusions)
for all Clinical Investigations and Laboratory
Investigations. For Reviews and Case Reports, the Abstract
should not be structured. The Abstract should give a
succinct account of the study orcontents within 350
words. The results section should contain data. It is
important that the results and conclusion given in the
'Abstract' are the same as in the whole article. References
are not included in this section.

Ethical clearance
Regardless of the country of origin, all clinical
investigators describing human research must abide by
the Ethical Principles for Medical Research Involving
Human Subjects outlined in the Declaration of Helsinki
and adopted in October 2000 by the World Medical
Association, last ammended in 2013. This document can
be found at:

Keywords
Three to six keywords should be included on the
summary page under the heading Keywords. They should
appear in alphabetical order and must be written in UK
English spelling.
Introduction
The recommended structure for this section is
- Background to the study
- What is known /unknown about it
- What research question/hypothesis you are interested in
- What objective(s) you are going to address

http://ohsr.od.nih.gov/guidelines/helsink i.html.
Investigators are encouraged to read and follow the
Declaration of Helsinki. Clinical 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 reporting 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.

The introduction to a paper should not require more than
300 words and have a maximum of 1.5 pages
double-spaced. The introduction should give a concise
account of the background of the problem and the object
of the investigation. It should state what is known of the
problem to be studied at the time the study was started.
Previous work should be quoted here but only if it has
direct bearing on the present problem. The final
paragraph should clearly state the primary and, if
applicable, secondary aims of the study.

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
permission from the person concerned or make the
picture unidentifiable. Each figure should have a label
pasted on its back indicating name of the author at the
top of the figure. Keep copies of ethics approval and
written informed consents. In unusual circumstances the
editors may request blinded copies of these documents to
address questions about ethics approval & study conduct.

Methods
The title of this section should be 'Methods'–neither'
Materials and methods' nor Patients and methods'. The
Methods section should give a clear but concise

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

03

figures in the text. Summarize the salient points. Mention
the statistics used for statistical analysis as footnote under
the tables or figures. Figures should be professionally
drawn. Illustration can be photographed (Black and White
glossy prints) and numbered.

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 & precise concentration
should be stated.

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.

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
1500 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.

Examples of correct forms of references
Journals: Dosi R, Bhatt N, Shah P, Patell R. Cardiovascular
disease and menopause. J Cli Diagn Res 2014;8(2),62-64.
Chapter in a book: Hull CJ. Opioid infusions for the
management of postoperative pain. In: Smith G, Covino
BG, eds. Acute Pain. London: Butter worths. 1985;155-79.
All manuscripts for publication should be addressed to
the Executive Editor:

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. The refore,
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.

Dr. Md. Nurul Amin
Associate Professor (Part-time)
Ibrahim Cardiac Hospital & Research Institute
122, Kazi Nazrul Islam Avenue, Shahbag, Dhaka-1000
E-mail: mdamin01@yahoo.com, Tel: 88-02-9671141-43
Cell: +880-1753-178452

Drugs
When a drug is first mentioned, it should be given by the
international 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 appropriate licensing
authority), generic name of the drugs should preferably
be used followed by proprietary name in brackets.

Subscription
The Ibrahim Cardiac Medical Journal is published twice in
a year (bi-annually). The annual subscription rate is Taka
200.00 or $ 25.00 only, payable in advance to:
Ibrahim Cardiac Hospital & Research Institute
122, Kazi Nazrul Islam Avenue, Shahbag, Dhaka-1000,
Bangladesh.

Results
Present the result in sequence in the text, table and
figures. Do not repeat all the data in the tables and/ or
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Are Cell-Phone and Other Digital Devices Safe To Human Health?
Md. Nurul Amin1
heart rate and blood pressure may change.3 In
spite of this, most countries have taken little or no
measure to reduce exposure and educate people
on health hazards from RF radiation. On the
contrary ambient levels have increased4 causing
concern about its impact on human health. With
the increasing use of third generation (3G) mobile
phones, social concerns have arisen concerning
the possible health effects of radio frequencyelectromagnetic fields (RF-EMFs) emitted by mobile
phones in humans.5 With new technology,
increasing environmental exposure levels are
found as in measurements of ambient RF radiation
at Stockholm Central Station and Stockholm Old
Town in Sweden.4,6

Last two decades have experienced tremendous
growth in communication technology. With the
advent of digital technology, we can now
communicate to any parts of the world by just
touching the screen of the cell-phone. Keeping
pace with the communication technology, the
world’s economy is growing faster. However, these
digital devices are not without side-effects.
International Agency for Research on Cancer
(IARC) published cancer risks from Radiofrequency
(RF) radiation. Human epidemiological studies
gave evidence of increased risk for glioma and
acoustic neuroma with exposure to RF radiation.
RF radiation was classified as Group 2B, a possible
human carcinogen. Further epidemiological, animal
and mechanistic studies have strengthened the
association. Besides, the carcinogenic effect of
non-ionizing radiation emitted from cordless digital
devices, numerous health effects have already
been claimed to occur. Animal model studies
showed that long-term exposure of 2.4 GHz RF
emitted from Wi-Fi (2420 μW/kg, 1g average)
affects some of the reproductive parameters of
male rats (head defects of sperms and weight of
the epididymis) suggesting that Wi-Fi users should
avoid long-term exposure of RF emissions from
Wi-Fi equipment.1

The exposure guideline used by many agencies
was established in 1998 by the International
Commission on Non-Ionizing Radiation Protection
(ICNIRP) and was based only on established
short-term thermal (heating) effects from RF
radiation neglecting non-thermal biological effects.
The heating effects arise when radiation is so high
that it warms up the whole body by 1°C or more
after 30 min exposure at 4 W/kg specific
absorption rate.7
Association between radiofrequency emissions and
cancer risk has become a much talked-about issue
among the medical community these days.
Epidemiological studies provided supportive
evidence of increased risk for head and brain
tumours, i.e., acoustic neuroma and glioma. RF
radiation from devices that emit non-ionizing RF
radiation in the frequency range 30 kHz-300 GHz,
is a Group 2B, i.e. a 'possible', human carcinogen.8,9
Later studies have corroborated these findings and
have thus strengthened the evidence.10-13 For

Individuals sensitive to electromagnetic fields
often experience cognitive impairments which they
believe are due to exposure to RF. Furthermore,
they complaint of headache and perceive that such
symptom is caused by the RF EMF exposure.2
Headache is an important warning sign that body
temperature is rising to a risky level suggesting
that when RF heats body tissues, body temperature
and other vital physiological parameters such as

Author information:
1Dr. Md. Nurul Amin, Associate Professor (Part-time) & Executive Editor, Ibrahim Cardiac Medical Journal, Ibrahim Cardiac Hospital

& Research Institute, Shahbag, Dhaka.

Correspondence : Dr. Md. Nurul Amin, Mobile: 01753178452, e-mail: mdamin01@yahoo.com
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remain unclear. Cross-sectional survey studies in
different countries have reported that EHS
subjects
experience
non-specific
subjective
symptoms (e.g., headache, dizziness, fatigue,
sleep disorder) associated with EMF exposure:
1.5% in Sweden,17 3.2% in California18 and 5% in
Switzerland.19 For some individuals, the symptoms
can have lifestyle-changing consequences.20

children this risk may be accentuated because of a
cumulative effect during a long lifetime use.14
Developing and immature cells can also be more
sensitive to exposure to RF radiation.15 An animal
model study report was released from NTP under
the NIH in USA (the largest ever animal study on
cell phone RF radiation and cancer).16 An increased
incidence of glioma in the brain and malignant
schwannoma in the heart was found in rats.
Acoustic neuroma or vestibular schwannoma is a
similar type of tumour as the one found in the
heart, although benign. This animal study
supported human epidemiological findings on RF
radiation and brain tumour risk.13
Another concern whether radiofrequency emission
tells on fertility is also a debatable issue. An animal
model study was carried out to investigate longterm effects of radiofrequency radiation (RFR)
emitted from a Wireless Fidelity (Wi-Fi) system on
testes.1 The study was carried out on 16 Wistar
Albino adult male rats by dividing them into two
groups such as control (n = 8) and exposure (n =
8). Rats in the exposure group were exposed to
2.4 GHz RF radiation for 24 h/d during 12 months
(1 year). The same procedure was applied to the
rats in the control group except the Wi-Fi system
was turned off. The study demonstrated increased
abnormal morphology (head defects) of the
sperms in the exposure group compared to the
control group (p<0.05), while weight of the
epididymis and seminal vesicles, seminiferous
tubules diameter and tunica albuginea thickness
were decreased in the exposure group (p < 0.01, p
<0.001, p<0.0001). Although the study suffers
from small sample size, the significant difference
in outcome between the study and control group
indicates that long-term exposure to Wi-Fi may not
be safe to reproductive health.
The possible effect of radiofrequency emissions on
behavioral symptoms has created immense
dispute in the last few decades. The number of
people
with
self-reported
electromagnetic
hypersensitivity (EHS), who complain of various
subjective symptoms such as headache, dizziness
and fatigue, has also increased during the last
couple of decades. However, the origins of EHS

Exposure to radio-frequency and cognitive effect is
also no less disputed issue. Malek and associates21
in an experimental study on 200 subjects,
however, demonstrated that there is no significant
effect of short-term GSM (Global System for
Mobile Communication) and UMTS (Universal
Mobile Telecommunications System) on body
temperature (BT) and blood pressure indicating
that body temperature and blood pressure are not
affected by short term GSM and UMTS. But it is still
believed that the existence of RF-EMF exposure
effects from the mobile phones, Wi-fi and their
base stations have not been rigorously tested to
show their adverse consequences with scientific
certainty.
The basis for limiting exposure according to
ICNIRP is that 'Only established effects were used
as the basis for the proposed exposure
restrictions. Induction of cancer from long-term
EMF exposure was not considered to be
established, and so these guidelines are based on
short-term, immediate health effects such as
stimulation of peripheral nerves and muscles,
shocks due to elevated tissue temperatures
resulting from absorption of energy during
exposure to EMF. In the case of potential longterm effects of exposure, such as an increased risk
of cancer, ICNIRP concluded that available data are
insufficient to provide a basis for setting exposure
restrictions, although epidemiological research has
provided suggestive evidence of an association
between possible carcinogenic effects.22
A Fact Sheet from World Health Organization
issued in June 2011 shortly after the IARC cancer
classification in May 2011 stated that 'To date, no
adverse health effects have been established as
being caused by mobile phone use.7 In the WHO
Fact Sheet it was also stated that 'WHO will
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conduct a formal risk assessment of all studied
health outcomes from radiofrequency fields
exposure by 2012. Why WHO was so keen to make
a new risk evaluation shortly after the IARC
evaluation. The statement was not based on
scientific evidence at that time on a carcinogenic
effect from RF radiation. And it was hardly
expected that new studies would be published in
short time changing the classification of RF
radiation as a possible, Group 2B, human
carcinogen. Considering the WHO statement of 'no
adverse health effects' the aim might have been to
undermine the IARC decision and give the telecom
industry a 'clean bill' of health.13 It might, however,
be argued that as a result of the IARC
classification, it was necessary for WHO to also
look at other effects, and not just tumours.
Therefore, there is an urgent need to study the
issue so as to shed some light on safety of mobile
technology. It is also of utmost need to determine
the level of radiofrequency emitted from mobile
phones and whether the exposure level is too far
that recommended by ICNIRP. Such studies will be
of much help for making recommendation to the
concerned legislative authority of the Govt. to
constantly monitor the RF radiation exposure from
the mobile phone, Wi-fi and other digital devices
and their base-stations to keep people safe from
their harmful effect.
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Clinical and Angiographic Characteristics of Female Patients Undergoing
Coronary Angiography in a Tertiary Hospital in Bangladesh
Sahela Nasrin1, F. Aaysha Cader 2, M. Maksumul Haq 3

ABSTRACT
Background & objective: Coronary artery disease (CAD) is increasingly prevalent among female population,
particularly in South Asia, and a large number of female patients currently undergo coronary angiography for a
of female patients undergoing coronary angiogram, in a tertiary cardiac center in Bangladesh.
Methods: This retrospective observational study was conducted at Ibrahim Cardiac Hospital & Research
Institute, Dhaka, Bangladesh during the period from 1st September 2005 to 31st August 2016. A total of 7,627
female patients who underwent coronary angiography were included. Obstructive coronary artery disease (CAD)
was defined as a stenosis ≥70% in at least one of the three major coronary arteries or a stenosis ≥50% in left
main stem.
Result: Nearly two-thirds (64.4%) of patients comprised of age group of 41-60 years with mean age of the
patients being 55.4 ± 10.2 years. Unstable angina (38.2%) was the commonest indication for coronary
angiography followed by stable ischemic heart disease (25.1%), non-ST segment elevation myocardial infarction
(12.8%), ST segment elevation myocardial infarction (9.3%), left ventricular failure (7.5%), post-myocardial
infarction angina (6%) and atypical chest pain (1.3%). Over three quarters were hypertensive 68.3% were
diabetic and 29% and dyslipidemiac. Over 40% of the patients were overweight and 20% were obese. On
trans-thoracic echocardiography, 65.2% had normal left ventricular (LV) systolic function; 17.6% and 9.9% had
mild and moderate LV systolic dysfunction respectively. Nearly 30% had normal epicardial coronary arteries on
angiography, while 17.4%, 16.5% and 37.2% had triple vessel disease (TVD), double vessel disease (DVD) and
single vessel disease (SVD) respectively. Following angiography, 33.4% were advised PCI, 30.2% optimal
medical management and 15.3% CABG. A few (3.2%) were advised for revascularization either by CABG or PCI.
Conclusion: Unstable angina is the most common indication for coronary angiography among Bangladeshi
females. A clustering of risk factors for CAD such as hypertension, diabetes and overweight or obesity are
observed in them. Of the obstructive CADs, SVD is the most frequent finding, indicating that females undergoing
CAG are likely to have diffuse CAD, although left main disease is not uncommon in this population. Further
comparative studies with matched male population are recommended to find the differences in clinical and
angiographic findings with respect to sex.
Key words: Coronary artery disease, Women etc.
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variety of indications. The objective of this study was to investigate the clinical and angiographic characteristics
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Clinical and Angiographic Characteristics of Female Patients Undergoing Coronary Angiography in a Tertiary Hospital in Bangladesh

INTRODUCTION

METHODS:

Cardiovascular disease (CVD) is the leading cause
of mortality among women1 and contributes 38%
of cardiovascular death globally.2 The lifetime risk
of a woman dying from heart disease is more than
eight times higher than from breast cancer.3 But
unfortunately their cardiovascular diseases still
remain largely ignored.4 The importance &
severity of coronary artery disease (CAD) are
underestimated in women.5 CAD is not a rare
entity in women, however the process is delayed
by approximately 10-20 years in comparison to
men.6,7 The mortality & morbidity associated with
CAD is significantly on the rise among women of
Asian countries as supported by data from India
and China.8-13

Study population:

Nasrin et. al.

This retrospective observational study was
conducted at Ibrahim Cardiac Hospital & Research
Institute, Dhaka, Bangladesh during the period
from 1st September 2005 to 31st August 2016. All
female patients who underwent coronary
angiography during the period were included.
They were identified from our dedicated Cathlab
database. The study was conducted with the
permission of Hospital Ethical Review Committee.
Prior consent had been taken from the patients’
near relatives before the procedure. The study was
done compling with the Declaration of Helsinki for
research involving human subject, 2013.
Echocardiographic evaluation of left ventricular
systolic function:

During post-menopausal years there is an
increased overall risk of CAD in women. Arterial
hypertension is detected more often at age 65
years and older and increases with age. The most
widespread form is isolated systolic hypertension.8
Lipid profile alteration like low HDL and high
triglycerides is a frequent cause of CAD in women
than high concentration of LDL alone.14 Lori and
associates showed women presented more
frequently with unstable angina than NSTEMI;
STEMI and sudden cardiac death, that are more
common presentations in men.9 Multiple studies
have shown that women with acute coronary
syndromes (ACS) are less likely to be treated with
guideline-directed medical therapies,15–19 less
likely to undergo cardiac catheterization,15–20 and
less likely to receive timely reperfusion.16,19,21-24

Left ventricular (LV) systolic function was considered
normal, when left ventricular ejection fraction
(LVEF) was ≥55%. Mild LV systolic dysfunction
was considered when LVEF was 45-54%,
moderate LV systolic dysfunction was considered
when LVEF was 30-44% & severe LV dysfunction
was considered, when LVEF was < 30%.
Image Acquisition & interpretation:
Coronary angiography was done by right femoral
or radial route at operators discretion. Routine
pre-medication was given comprising of oral
sedative, antihistamine and steroid injection in
those with prior history of allergy. Iodinated
contrast media was used. If the patient had
chronic kidney disease (CKD), iso-osmolar
non-ionic media (Visipaque) was used. Image
interpretation was performed by two independent
readers. Disagreement between readers was
solved by Heart Team discussion. Coronary
arteries were segmented according to a modified
version of the American Heart Association
15-segment model (which includes the ramus
intermedius, if present, as segment 16). Each
coronary segment was visually analyzed with
regard to the presence of stenosis and its severity
as follows: no lesion, eccentric plaque (<30%
diameter), mild lesion (30–49% stenosis),

The basic cause of acute myocardial infarction
(AMI) in both sexes is the obstructive
atherosclerotic disease of the epicardial coronary
arteries, but the plaque characteristics differ
between sexes.Recent data suggest a greater role
of microvascular disease in the pathophysiology of
coronary events among women.25 The present
study is, therefore, intended to describe the
clinical and angiographic characteristics of female
patients who underwent CAG for different
indications.

10

 Ibrahim Cardiac Hospital & Research Institute

Ibrahim Card Med J 2017; 7 (1&2): 9-14

moderate lesion (50–69% diameter stenosis),
severe stenosis (70–98% of diameter), subtotal
stenosis (99%), or total occlusion (100%).
Obstructive coronary artery disease (CAD) was
defined as stenosis ≥ 70% in at least one of the
three major coronary arteries (LAD, RCA and LCx)
and/or stenosis ≥ 50% in left main stem.
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Nearly two-thirds (64.4%) of patients comprised
of age group of 41-60 years with mean age of the
patients being 55.4 ± 10.2 years (Table I).
Unstable angina (38.2%) was the commonest
indication for coronary angiography followed by
stable ischemic heart disease (25.1%), non-ST
segment elevation myocardial infarction (12.8%),
ST segment elevation myocardial infarction
(9.3%),
left
ventricular
failure
(7.5%),
post-myocardial infarction angina (6%) and
atypical chest pain (1.3%) (Fig. 2). Over
three-quarters (77.3%) were hypertensive and
two-thirds (68.3%) were diabetic and 29%
dyslipidaemic (Fig. 3). Over 40% of the patients
were overweight and 20% were obese (Fig. 4). On
trans-thoracic echocardiography, 65.2% had
normal left ventricular systolic function; 17.6%
and 9.9% had mild and moderate LV systolic
dysfunction respectively (Fig. 5). Approximately
30% had angiographically normal coronary
arteries, while 17.4%, 16.5% and 37.2% had
triple vessel disease (TVD), double vessel disease
(DVD) and single vessel disease (SVD)
respectively (Fig.6).Following angiography, 33.4%
were advised PCI, 30.2% optimal medical
management and 15.3% CABG. A few (3.2%)
were, however, advised for revascularization
either by CABG or PCI (Fig: 7).
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28.9

20
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Women have similar magnitude of atherosclerosis
like that of men, but it looks and functions
differently possibly due to estrogen or genetical
reasons.28
Furthermore,
females’
plaque
characteristics are known to differ in comparison
to males. These different mechanisms in women
result in different clinical presentations of CAD in
women. In the present study over three-quarters
(77.3%)
of
our
sampled
population
were
hypertensive, 68.3% were diabetic and 29%
dyslipidaemic and over 60% were overweight or
obese. Consistent with these findings Manson, et
al14 showed that women had a clustering of
multiple risk factors for CAD, which matches well
with our study findings. A large-scale study (n =
16,736) on patients of acute coronary syndrome
(registered between 1991 to the end of 2010)
from Hamad Medical Corporation (HMC) in Qatar
also demonstrated high prevalence rates of DM
(65.7%) and hypertension (68.1%).29

37.2

30

30.2

33.4

30

15.3

20
10
0

3.2

Medical
management

PCI

CABG
Advice after CAG

CABG
or PCI

Nasrin et. al.

0.4

Multiple studies have shown that women with
acute coronary syndromes (ACS) are less likely to
be treated with guideline-directed medical
therapies,15–19 to undergo cardiac catheterization,15–20
& to receive timely reperfusion.16,19,21-24 This is also
true for our female population, where only 0.4%
of our total female patients underwent Primary
PCI, although the STEMI population was nearly
10%.
In
female
population,
endothelial
dysfunction, small vessel- size and diffuse
atherosclerosis are usually the causes of ischemia,
rather than obstruction in the coronary arteries.30
Recent data also suggest a greater role of
microvascular disease & endothelial dysfunction in
the pathophysiology of coronary events among
women.25 These findings concur with our study
wherein 29% of females were found to have
normal epicardial coronary arteries, although they
presented with signs and symptoms ischemic
heart disease. Further comparative studies with
matched male population are needed to validate
these findings. Intravascular ultrasound (IVUS) or
Optical coherence tomography (OCT)- directed
identification of plaque morphology may shed
further light into the aetiopathogenesis of CAD
among females.

Primary
PCI

Fig: 7. Recommendation for management after CAG

DISCUSSION:
This retrospective study sheds light on a number
of aspects of female CAD. The study demonstrated
that approximately 65% of the patients were in
their 4th and 5th decades of life.26 The National
Health and Nutrition Examination Surveys
(NHANES) of USA has shown that over the past
several decades the prevalence of myocardial
infarctions has increased in middle-aged (35 to 54
years) women, while declining in the same
age-cohort of men.27 Lori and associates (2014)
showed that women’s presentation of CAD was
different from that of men. Women usually
present more with unstable angina than NSTEMI,
STEMI and sudden cardiac death, which are more
common presentations in men.9 Consistent with
this finding, 38.2% of our population presented
with UA, while only 12.8% and 9.3% of population
presented with NSTEMI & STEMI. Data from India
and China also support this observation.8-13
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CONCLUSION:
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for coronary angiography among Bangladeshi
females. A clustering of risk factors for CAD such
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observed among them. In terms of obstructive
CAD, SVD is the most frequent finding, indicating
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Clinical Outcome of CABG on Off-pump Beating Heart and On-pump Beating
Heart: Experience in Ibrahim Cardiac Hospital & Research Institute (ICHRI)
Md. Sharif Hasan,1 Abdul Hamid,2 Sirajul Islam,3 Tanvir Ahmed,4 Arman E Wadud 5

ABSTRACT
Background: To avoid harmful effect of cardiopulmonary bypass (CPB) used in off-pump coronary artery bypass
graft (CABG) surgery, cardiac surgeons are now inclined to on-pump beating heart surgery (ONBEAT). However, the
superiority of ONBEAT over Off-pump has not yet been conclusively established. This study compares the outcomes
between off-pump and on pump beating heart CABG surgery.

Result: Forty percent of the patients were in their 5th decade of life. A male predominance was also observed. The
two study groups were almost identical in terms of age and sex (p=0.983 and p=0.153 respectively). None of the
conventional risk factors of ischemic heart disease (smoking, diabetes, hypertension and dyslipidaemia) were any
different between the study groups (p > 0.05). Cerebrovascular disease, recent MI, congestive heart failure and left
main disease were significantly higher in the on-pump beating heart group compared to those in the off-pump
beating heart group (p < 0.05). The left ventricular ejection fraction (LVEF) was significantly lower in the former
group than that in the latter group (p= 0.007). Both groups required 3 grafts on an average. Two patients in the
on-pump group required Intra-Aortic Balloon Pump (IABP) support as opposed to none in the off-pump group
(p=0.050). The mean cardiopulmonary bypass (CPB) time was 105.8 ± 46.5 in the on-pump group. Fourteen patients
(25%) from off-pump group needed urgent switching to on-pump group. Postoperative drainage in the first 24 hours
was significantly voluminous in the on-pump group (p < 0.001). The incidence of pneumonia, respiratory failure,
arrhythmia, renal failure requiring haemodialysis and perioperative MI were significantly higher in the on-pump group
(p < 0.001, p < 0.001, p=0.037, p < 0.001 and p=0.050 respectively). The patients with prolonged mechanical
ventilation were also more in the on-pump group. The left ventricular ejection fraction (LVEF) was much lower and
Intensive Care Unit (ICU) stay was longer in the on-pump group compared to those in the off-pump group (p <
0.001). The incidence of in-hospital mortality was also higher in the former group (p=0.037).
Conclusion: OPCAB was associated with lower operative morbidity compared to ONBEAT cardiac surgery. However,
the increased morbidity in ONBEAT group might have been influenced by a sizable proportion of patients from OPCAB
group being switched to ONBEAT group due to their haemodynamic deterioration and frequent ventricular fibrillation.
But on-pump CABG can be performed safely on high risk patients. Use of cardiopulmonary bypass and elimination of
cardioplegic arrest may be beneficial to hemodynamically unstable patients.
Key words: Clinical Outcome, CABG, Off-pump Beating Heart, On-pump Beating Heart etc.
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Methods: A total 249 consecutive patients who underwent non-emergency, primary isolated CABG from January
2014 to December 2017 by a single surgeon were included. The selected patients were assigned to either OPCAB
group (Patients who received Off-pump beating heart CABG surgery, n=193) or to ONBEAT group (patients who
received On-pump beating heart CABG surgery, n=56). The clinical outcomes were investigated and compared.

Clinical Outcome of CABG on Off-pump Beating Heart and On-pump Beating Heart: Experience in Ibrahim Cardiac Hospital & Research Institute (ICHRI)

macro-embolization, with subsequent neurological
and other end-organ injuries, including global
myocardial ischemia, reperfusion injury etc.18 That
purpose the present study was intended to compare
the outcome between off-pump beating heart and
on-pump beating heart CABG in order to determine
which of the two procedures is better in terms of
short-term outcome.

INTRODUCTION
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Coronary artery bypass graft (CABG) surgery is the
preferred revascularization strategy for multi-vessel
coronary artery disease. However, it is not without
risk of mortality and severe morbidity. Although the
first coronary artery bypass graft (CABG) procedures
were performed in the 1960 on beating heart,
refinement of the cardiopulmonary bypass pump led
to the widespread use of this technology for CABG
surgery beginning in 1968. However, various
complications of CABG surgery including cerebral
injury & stroke,1,2 perioperative renal dysfunction,3,4
systemic
inflammatory
response5
myocardial
dysfunction6 & pulmonary complication7,8 attributed
to cardiopulmonary bypass pump in the past few
decades have prompted cardiac surgeons to
re-examine the safety and efficacy of CABG surgery
performed on a beating heart.9,10 Off pump CABG
surgery (OPCAB) refers to CABG performed typically
with sternotomy, without cardiopulmonary bypass,
on a beating heart. In the United States the society
of thoracic surgeons (STS) reported an off-pump
CABG frequency of 9.9% between 1998 and 1999
but this proportion had increased to 25% for isolated
CABG in 2001.11 The proportion of OPCAB in CABG
dramatically increased up to 63% in 2008 according
to the annual report from Japanese association for
cardiac surgery.12 This is because off-pump CABG
has been developed along with the advancement in
devices13 to avoid deleterious effects of extracorporeal
circulation.14 However, there might be a tendency for
cardiac surgery to choose on- pump beating CABG in
high risk patients, especially in patients with
hemodynamic instability.15

METHODS:
This single center prospective study was conducted
on 249 consecutive patients who underwent
non-emergency isolated CABG surgery by a single
surgeon at Ibrahim Cardiac Hospital & Research
Institute between January 2014 to December 2017.
The patients had graftable double or triple vessel
disease. Exclusion criteria included concomitant left
ventricular aneurysm, concomitant post infarction.
ventricular septal defect, concomitant moderate to
severe mitral regurgitation & aortic regurgitation and
concomitant acquired or congenital cardiac or aortic
surgery. The patients were divided into 2 groups –
Group-I,
who
were
operated
on
without
cardiopulmonary bypass (OPCAB group) & Group-II
who received on-pump beating heart CABG surgery
or (ONBEAT group). The decision to perform
on-pump beating or off-pump beating CABG was
influenced by each patient’s demographic and clinical
profile (e.g. age, diabetes mellitus, renal dysfunction,
left ventricular ejection fraction and estimated
surgical risk) but the final choice was dependent on
discretion of the cardiac surgeon, since in our center,
off-pump CABG has been performed routinely for
over 6 years.
All off-pump and on-pump beating CABG procedures
were performed by a single surgeon who is highly
experienced in both off-pump and on-pump beating
CABG surgery. Data pertaining to peroperative,
intraoperative & post-operative variables (age, sex,
weight, smoking, hypertension, diabetes, hyperlipidaemia,
cerebrovascular disease (CVD), chronic obstructive
pulmonary diseases (COPD), chronic heart failure,
renal dysfunction, recent myocardial infarction,
extent of coronary artery disease, peripheral
vascular disease, left main disease, history of
myocardial infarction, left ventricular ejection

Despite avoiding the disadvantages resulting from
cardioplegic arrest and aortic cross clump, on-pump
beating heart CABG is associated with post-operative
morbidities related to the use of cardio-pulmonary
bypass.16 The systematic inflammatory reaction
initiated by the extracorporeal circuit results in
mechanical trauma to blood, activation of various
immunological cascades (compliment, cytokines),
impaired homeostasis, neurological, renal &
gastrointestinal dysfunction.17 Furthermore, aortic
cannulation and CPB can result in micro- and
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probability value (p-value) of < 0.05 was considered
significant.

fraction, congestive heart failure etc.) were collected
using a structured questionnaire. The main outcome
measures were in-hospital mortality, IABP (as and
when needed basis), neurological deficit (stroke),
post-operative renal failure, pneumonia, duration of
ventilator support, drainage during first 24 hours,
perioperative MI, length of ICU stay.

SURGICAL PROCEDURE:

In-hospital mortality was defined as death within the
same hospital in which the CABG was done
regardless of causes. Postoperative neurological
deficit was defined as a new focal neurological deficit
& comatose states occurring postoperatively and
persisted for > 24 hours after its onset and was
noted before discharge. Post-operative myocardial
infarction was defined as appearance of a new
Q-wave during postoperative period in two or more
contiguous leads on an Electrocardiogram or
significant rise in postoperative cardiac enzymes.
Postoperative bleeding was defined as bleeding that
required surgical re-exploration in operating theater.
Intraoperative low cardiac output syndrome was
defined as the requirement for intraaortic balloon
pump (IABP). Post-operative pneumonia was defined
as presence of pathogenic microorganism in sputum
culture requiring antibiotics or an X-ray chest
diagnosing pneumonia following cardiac surgery.
Prolonged ventilation was defined as mechanical
ventilation (MV) >12 hours. Post-operative
respiratory failure was defined as duration of
mechanical ventilation for more than 72 hours or
reintubation following cardiac surgery. Wound
infection was considered if any drainage material or
discharge from the sternotomy wound was purulent.
Patients were installed with an IABP when they were
unable to discontinue cardiopulmonary bypass or
developed low cardiac output after CABG surgery.

For patients undergoing on-pump beating heart
CABG, cardiopulmonary bypass was instituted by
cannulating the ascending aorta and right atrium
after systemic heparinization (3 mg/kg body weight)
with a target activated clotting time more than 400s
without either cardioplegic arrest or an aortic
cross-clamp. Moderate haemodilution (hamatocrit
20 to 25%) and no cooling were used during
cardiopulmonary bypass. Standard management
included membrane oxygenators, arterial catheter
filters & a non-palsatile flow of 2.4 L/min/m2 with a
mean arterial blood pressure greater than 60 mm Hg.
The same exposure, stabilization and immobilization
technique were used to allow exposure of the lateral,
posterior and inferior walls of the heart during
grafting. The left anterior descending (LAD) artery
was usually grafted first, for the grafting of this
artery was achieved without much displacement of
the heart and without much hemodynamic
compromise. Distal anastomosis was performed with
continuous 7-0 or 8-0 polypropylene (prolene)

Statistical analysis was performed with SPSS
(Statistical Package for Social Sciences), version 17.
Categorical data were expressed as frequency with
corresponding percentage, while continuous data
were presented as mean value ± SD, or median and
range. Dichotomous variables were compared
between study groups using Chi-square (χ2) Test and
continuous variables were compared using Student’s
t-Test. The level of significance was set at 5% and a
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All patients underwent CABG through median full
sternotomy, the in situ left internal mammary artery.
The procedure is always preferred as the first choice
for revascularization of the left anterior descending
coronary artery territory. Saphenons vein graft was
harvested with an open technique. For patients
receiving off-pump CABG, heparin was given to
reach activated clotting time (ACT) of more than 300
second. The central temperature was maintained
above 36°c to avoid hypothermia induced ventricular
arrhythmia. The heart was displaced using a
posterior pericardial sling and gauze swabs. For good
presentation of the target arteries on the lateral and
inferior aspect of the heart patients were placed in
right decubitus Trendelenburg position. Stabilization
of target coronary arteries was accomplished with
this stabilizer. A CO2 blower was used for a bloodless
field. An intra-coronary shunt was used in all
patients to maintain coronary flow thereby reducing
myocardial ischemia & at the same time minimizing
bleeding from the coronary arteriotomy.
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monofilament suture. Proximal anastomosis was
performed with 6-0 continuous prolene suture. After
discontinuation of cardiopulmonary bypass heparin
was neutralized with 1 mg protamine sulphate per
1 kg provided.

TABLE II. Distribution of risk factors and clinical characteristics
between groups

Risk factors and clinical
characteristics

RESULTS:
Forty percent of the patients were in their 5 decade
of life. A male predominance was also observed. The
two study groups were almost identical in terms of
age and sex (p=0.983 and p =0.153 respectively)
(Table I). None of the conventional risk factors of
ischemic heart disease (smoking, diabetes,
hypertension & dyslipidaemia) were any different
between the study groups (p>0.05). Cerebrovascular
disease, recent MI, congestive heart failure and left
main disease were significantly higher in the
on-pump beating heart group compared to that in
the off-pump beating heart group (p < 0.05). The
left ventricular ejection fraction (LVEF) was
significantly lower in the former group than that in
the latter group (p = 0.007) (Table II). Both groups
required 3 grafts on an average. Two patients in the
on-pump group required IABP support as opposed to
none in the off-pump group (p=0.050). The mean
cardiopulmonary bypass (CPB) time was 105.8 ±
46.5 in the on-pump group. Fourteen patients (25%)
from off-pump group needed urgent switching to
on-pump group (Table III).
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Group
On-pump
(n = 56)

Off-pump
(n = 193)

13(23.2)

44(22.8)

50 – 60

22(39.3)

78(40.4)

≥ 60

21(37.5)

71(36.8)

Male

47(83.9)

175(90.7)

Female

9(16.1)

18(9.3)

Off-pump p-value
(n = 193)

Recent smoking*

13(23.2)

34(17.6)

0.346

Hypertension*

40(71.4)

141(73.1)

0.810

Diabetes*

34(60.7)

123(63.7)

0.681

Overweight & obese

52(53.6)

88(45.6)

0.599

Hyperlipemia/DL*

47(83.9)

156(80.8)

0.599

Cerebrovascular disease (CVD) *

4(7.1)

2(1.0)

0.009

Peripheral vascular disease**

0(0.0)

2(1.0)

0.600

3(5.4)

11(5.7)

0.922

S. Creatinine (Pre-operative) *

1.2 ± 0.3

1.1 ± 0.3

0.074

Chronic heart failure*

14(25.0)

30(15.5)

0.102

Recent MI*

32(57.1)

74(38.3)

0.012

Congestive heart failure*

7(12.5)

8(4.1)

0.021

0(0.0)

10(5.2)

0.082

56(100.0)

183(94.8)

Extent of CAD*
1 vessel
2 or more vessel
LM disease*
LVEF (%)#

19(33.9)

41(21.2)

0.051

49.4 ± 8.6

53.2 ± 9.2

0.007

Figures in the parentheses indicate corresponding %;
*Chi-squared Test (χ2) was done to analyze the data.
# Data were analyzed using Unpaired t-Test and were
presented as mean ± SD.
**Fisher's Exact Test was done to analyzed the data.
TABLE III. Comparison of peroperative findings between
groups

Peroperative
variables
Number of grafts#
IABP support**

p-value

Group
On-pump
(n = 56)

Off-pump
(n = 193)

p-value

3.1 ± 0.6
2(3.6)

2.8 ± 0.8
0(0.0)

0.407
0.050

Figures in the parentheses indicate corresponding %;
# Data were analyzed using Unpaired t-Test and were
presented as mean ± SD.
**Fisher's Exact Test was done to analyze the data.

Age* (years)
< 50

Group
On-pump
(n = 56)

Chronic pulmonary disease (COPD)*

TABLE I. Distribution of demographic characteristics between
the study groups

Demographic
characteristics*

Hasan et. al.

0.983

Postoperative drainage in the first 24 hours was
significantly voluminous in the on-pump group
than that in off-pump group (p < 0.001). The
incidence of pneumonia, respiratory failure,
arrythmia, renal failure requiring haemodialysis
and perioperative MI were significantly higher in
the former group (p < 0.001. p < 0.001, p = 0.037,

Sex
0.153

Figures in the parentheses indicate corresponding %;
*Chi-squared Test (χ2) was done to analyze the data.
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TABLE IV. Comparison of outcome between groups

The major finding of this study was that patients in
OPCAB group compared to the ONBEAT group
received decreased amount of drainage during the
first 24 hours, and a more improved left
ventricular ejection fraction (LVEF), decreased
in-hospital mortality and reduced incidence of
major operative morbidity; while ONBEAT group
because of increased amount of drainage during
first 24 hours required blood transfusion. The
reason may be related to cardiopulmonary bypass
and more heparinization during on-pump beating
CABG surgery. The ONBEAT group compared to the
OPCAB had a higher incidence of postoperative
pulmonary complication like pneumonia, which
might be related to the application of
extracorporeal circulation during on-pump beating
heart surgery. The risk and severity of acute lung
injury have been consistently linked to the
duration of CPB. Severe lung injury following CPB
has been associated with a 50% mortality.24

Group

Outcome variables

On-pump
(n = 56)

Drainage in first 24 h (ml)

#

Off-pump p-value
(n = 193)

384.9 ± 103.7 195.3 ± 71.2 < 0.001

Pneumonia*

15(26.8)

3(1.6)

< 0.001

Respiratory failure*

13(23.2)

4(2.1)

< 0.001

Stroke**

0(0.0)

1(0.5)

0.775

21(37.5)

2(1.0)

< 0.001

Mediastinitis**

1(1.8)

0(0.0)

0.225

Renal failure needing hemodialysis**

3(5.4)

1(0.5)

0.037

Arrythmia**

Duration of MV (>12 h)*

35(62.5)

4(2.1)

< 0.001

LVEF before discharge (%)#

50.0 ± 9.1

56.5 ± 8.0

< 0.001

ICU stay (days)#

3.8 ± 1.3

3.4 ± 0.8

0.007

Perioperative-MI**

2(3.6)

0(0.0)

0.050

In-hospital mortality**

3(5.4)

1(0.5)

0.037

Figures in the parentheses indicate corresponding %;
*Chi-squared Test (χ2) was done to analyze the data.
# Data were analyzed using Unpaired t-Test and were
presented as mean ± SD.
**Fisher's Exact Test was done to analyzed the data.

Lesser degree of lung injury after CPB such as
reduced oxygen index, increased ventilation
perfusion
mismatch
and
decreased
lung
compliance are seen in up to 12% of patients.
Pulmonary injury is detectable even following
uncomplicated CPB using sensitive measures of
lung injury.25,26 Duration of prolonged mechanical
ventilation was significantly higher in ONBEAT
group. Theoretically, avoiding cardiopulmonary
bypass should translate into less postoperative
pulmonary dysfunction. Most randomized control
trials show a definitive reduction in duration of
ventilation, with early extubation after OPCAB.
Patients of preexisting pulmonary disease are

DISCUSSION:
There is continuing debate as to impact of OPCAB
on CABG operative mortality. Studies suggest that
OPCAB has a protective effect.8,19 Our analysis also
showed that intraoperative conversion from
OPCAB to ONBEAT had increase in operative
mortality. This finding is consistent with previous
studies that reported higher mortality in patients
undergoing conversion from OPCAB to ONBEAT
CABG surgery.20-22 The process of conversion itself
may confer an increased risk of complication.
However, as this study reported the experience of
a single-center, single surgeon and, therefore,
may not be generalizable.
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Due to hemodynamic deterioration and frequent
ventricular fibrillation during off-pump CABG
surgery 14 patients had to be switched urgently to
on-pump beating heart CABG surgery. Out of 14
patients 2 died of low cardiac output and
malignant arrhythmia and 1 patient died due to
pneumonia in the postoperative period. Several
authors
have,
however,
reported
that
hemodynamic collapse and emergent conversion
to cardiopulmonary bypass from off-pump CABG is
associated with poor prognosis.23

p < 0.001 and p = 0.050 respectively). The
patients with prolonged mechanical ventilation
were also more in the former group [mechanical
ventilation (MV) > 12 hours]. The left ventricular
ejection fraction (LVEF) was much lower and ICU
stay was longer in the on-pump group compared
to those in the off-pump group (p < 0.001). The
incidence of in-hospital mortality was also higher
in the on-pump group (p = 0.037) (Table IV).
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surgical technique. Finally, as the study was done
in a single center by single surgeon, caution should
be exercised to generalize the findings to reference
population.

particularly benefited from OPCAB surgery.27,28
Patients in the OPCAB group compared to ONBEAT
group
had
a
significantly
higher
early
postoperative
LVEF,
suggesting
that
the
inflammatory response may be involved in the
pathogenesis
of
post
CPB
cardiovascular
dysfunction.29,30 The incidence of perioperative
arrhythmia mostly atrial fibrillation (AF) was
significantly higher in ONBEAT group. Atrial
fibrillation occurs in 25-60% of patients after
cardiac surgery. The role of OPCAB in influencing
operative morbidity depends upon factors such as
patient selection, surgeon experience and number
of patients and further evaluation31.

CONCLUSION:
OPCAB was associated with lower operative
morbidity compared to ONBEAT cardiac surgery.
However, intraoprative conversion from OPCAB to
ONBEAT CABG significantly increases operative
morbidity & mortality, because haemodynamically
unstable patients or patients with frequent
ventricular fibrillation are often switched to
ONBEAT group. But on-pump CABG can be
performed safely on high risk patients. Use of
cardiopulmonary bypass and elimination of
cardioplegic arrest may be beneficial to
hemodynamically unstable patients. The study
indicated that OPCAB is associated with a
significant reduction in blood loss and transfusion
requirement, better myocardial function, reduced
incidence of post operative arrhythmia, less post
operative pulmonary dysfunction and pneumonia.

The etiology of postoperative AF is multifactorial
and exact pathogenesis of postoperative AF in
CABG patients is still not understood. However,
CPB has been shown to be main independent
predictor of postoperative AF in patients
undergoing coronary revascularization.32 Regional
ischemia due to atrial incision, and acute or
chronic myocardial hypoperfusion may contribute
to the development of AF by altering atrial
conduction & refractoriness.33 Hypomagnesaemia,
which frequently occurs after CPB, may induce
post-operative AF.34 Inflammatory events are also
suggested to play a role in the pathogenesis of
postoperative AF. The development of systemic
inflammatory response syndrome (SIRS) with or
without clinically proven infection has been shown
to be an independent risk factor for new onset of
tachyarrhythmias in particular AF, after cardiac
surgery.35 Off-pump coronary bypass reduce the
incidence of postoperative AF compared with CABG
on cardiopulmonary bypass.36-40 This is probably
secondary to the blunted systemic inflammatory
response, avoidance of atrial cannulation, and
reduce myocardial ischemia in OPCAB.

REFERENCES:

In more than a decade or so OPCAB has been
tested through an increasingly rigorous process of
scientific validation. From a large number of
observational,
case-matched,
retrospective
analysis to randomized controlled trials, there is
plenty of evidence that OPCAB surgery is now
proven, safe cost-effective and reproducible

20

1.

Roach GW, Kanchuger M, Mangano CM, Newman M,
Nussmeier N, Wolman R, Aggarwal A, Marschall K,
Graham SH, Ley C. Adverse cerebral outcomes after
coronary bypass surgery. Multicenter Study of Perioperative Ischemia Research Group and the Ischemia
Research & Education Foundation Investigators. N Engl
J Med 1996;335(25):1857-63.

2.

Tuman KJ, McCarthy RJ, Najafi H, Ivankovich AD. Differential effects of advanced age on neurologic and cardiac
risks of coronary artery operations. J Thorac Cardiovasc
Surg 1992;104(6):1510-7.

3.

Corwin HL, Sprague SM, DeLaria GA, Norusis MJ. Acute
renal failure associated with cardiac operations. A
case-control study. J Thorac Cardiovasc Surg 1989;98
(6):1107-12.

4.

Hilberman M, Derby GC, Spencer RJ, Stinson EB.
Sequential pathophysiological changes characterizing the
progression from renal dysfunction to acute renal failure
following cardiac operation. J Thorac Cardiovasc Surg
1980;79(6):838-44.

5.

Butler J, Rocker GM, Westaby S.Inflammatory response
to cardiopulmonary bypass. Ann Thorac Surg. 1993;55
(2):552-9.

 Ibrahim Cardiac Hospital & Research Institute

Ibrahim Card Med J 2017; 7 (1&2): 15-22

Fremes SE, Weisel RD, Mickle DA, Ivanov J, Madonik MM,
Seawright SJ, Houle S, McLaughlin PR, Baird RJ.
Myocardial metabolism and ventricular function following cold potassium cardioplegia. J Thorac Cardiovasc
Surg. 1985;89(4):531-46.

16. Yuichi Izumi, Katsuaki Magishi, Noriyuki Ishikawa,
Fumiaki Kimura. On-Pump Beating-Heart Coronary
Artery Bypass Grafting for Acute Myocardial Infarction.
Ann Thorac Surg 2006;81(issue 2):573– 576. DOI:
http://dx.doi.org/10.1016/j.athoracsur.2005.08.036

7.

Al-Ruzzeh S, Ambler G, Asimakopoulos G, Omar RZ,
Hasan R, Fabri B, El-Gamel A, DeSouza A, Zamvar V,
Griffin S, Keenan D, Trivedi U, Pullan M, Cale A, Cowen
M, Taylor K, Amrani M; Off-Pump Coronary Artery
Bypass (OPCAB) surgery reduces risk-stratified morbidity & mortality: a United Kingdom Multi-Center Comparative Analysis of Early Clinical Outcome. Circulation
2003;108 Suppl 1:111-118.

17. Edmunds LH Jr1. Advances in the heart-lung machine
after John and Mary Gibbon. Ann Thorac Surg 2003;
76(6):S2220-3.

8.

Cleveland JC Jr, Shroyer AL, Chen AY, Peterson E, Grover
FL.Off-pump coronary artery bypass grafting decreases
risk-adjusted mortality and morbidity. Ann Thorac Surg
2001;72(4):1282-8; discussion 1288-9.

9.

Buffolo E, de Andrade CS, Branco JN, Teles CA, Aguiar
LF, Gomes WJ. Coronary artery bypass grafting without
cardiopulmonary bypass. Ann Thorac Surg 1996;61
(1):63-6.

18. Blauth CI, Cosgrove DM, Webb BW, Ratliff NB, Boylan M,
Piedmonte MR, Lytle BW, Loop FD. Atheroembolism
from the ascending aorta. An emerging problem in
cardiac surgery. J Thorac Cardiovasc Surg 1992;
103(6):1104-11; discussion 1111-2.
19. Hannan EL, Wu C, Smith CR, Higgins RS, Carlson RE,
Culliford AT, Gold JP, Jones RH. Off-pump versus
on-pump coronary artery bypass graft surgery: differences in short-term outcomes and in long-term mortality & need for subsequent revascularization. Circulation
2007;116(10):1145-52.
20. Edgerton JR, Dewey TM, Magee MJ, Herbert MA, Prince
SL, Jones KK, Mack MJ. Conversion in off pump coronary
artery bypass grafting ; an analysis of predictors and
outcomes. Ann thorac surg 2003;76:1138-42

10. van Dijk DI, Nierich AP, Jansen EW, Nathoe HM, Suyker
WJ, Diephuis JC, van Boven WJ, Borst C, Buskens E,
Grobbee DE, Robles De Medina EO, de Jaegere PP;
Octopus Study Group. Early outcome after off-pump
versus on-pump coronary bypass surgery: results from
a randomized study. Circulation 2001;104(15):1761-6.
11.

12.

21. Landoni G, Pappalardo F, Crescenzi G, Aletti G, Marchetti C, Poli D, Franco A, Rosica C, Zangrillo A. The outcome
of patients requiring emergency conversion from off
pump to on pump coronary artery bypass grafting. Eur
J Anaesthesial 2007;24:317-22.

Mack MJ, Duhaylongsod FG. Through the open door!
Where has the ride taken us? J Thorac Cardiovasc Surg
2002;124(4):655-9.

22. Tabata M, Takanasi S, Harai T, Fukui T, Hosoda Y. Emergency conversion in off pump coronary artery bypass
grafting. Interact Cardiovasc thorac Surg 2006;
5:555-9.

Sakata RI, Fujii Y, Kuwano H.Thoracic and cardiovascular surgery in Japan during 2008: annual report by The
Japanese Association for Thoracic Surgery. Gen Thorac
Cardiovasc Surg 2010;58(7):356-83. doi: 10.1007/
s11748-010-0604-0.

23. Stamou SC, Jablouski KA, Hill PC, Bafi AS, Boyce SW,
Corso PJ. Coronary revascularization without cardiopulmonary bypass versus conventional approach in high
risk patients. Ann thorac surg 2005;79:552-7.

13. Arai H. Recent advancements in devices for off-pump
coronary artery bypass grafting. Ann Thorac Cardiovasc
Surg 2007;13(1):1-4.

24. Laffey JG, Baylan JG, Cheng DC. The systemic inflammatory response to cardiac surgery: Implication for
anesthesiologist. Anesthesiology 2002;97:215-52.

14. Ascione RI, Lloyd CT, Underwood MJ, Lotto AA, Pitsis AA,
Angelini GD. Inflammatory response after coronary
revascularization with or without cardiopulmonary
bypass. Ann Thorac Surg 2000;69(4):1198-204.
15.

25. Rady MY, Ryan T, Starr NJ. Early onset of acute pulmonary dysfunction after cardiovascular surgery: Risk
factors and clinical outcome. Critical care Med
1997;25:1831-9.

Xia L, Ji Q, Song K, Shen J, Shi Y, Ma R, Ding W, Wang
C .Early clinical outcomes of on-pump beating-heart
versus off-pump technique for surgical revascularization
in patients with severe left ventricular dysfunction: the
experience of a single center. J Cardiothorac Surg 2017
23;12(1):11. doi: 10.1186/s13019-017-0572-x.

26. Sinclair DG, Haslam PL, Quinlan GJ, Pepper JR, Evans
TW. The effect of cardiopulmonary bypass on intestinal
and pulmonary endothelial permeability. Chest 1995;
108:718-24.

21

ORIGINAL ARTICLE

6.

ORIGINAL ARTICLE

Clinical Outcome of CABG on Off-pump Beating Heart and On-pump Beating Heart: Experience in Ibrahim Cardiac Hospital & Research Institute (ICHRI)

Hasan et. al.

27. Guler M , Kirali K, Toker ME Bozbuga N, Omeroglu SN,
Akinci E, et al. Different CABG methods in patientswith
chronic obstructive pulmonary disease. Ann thorac
Surg. 2001;71:152-7.

35. Mayr A , Knotzer H, Pajk W, Luckner G, Ritch N, Dunber
M, et al. Risk factor associated withnew onset tachyarrythmias after cardiac surgery-a prospective analysis.
Acta Anaesthesiol scand 2001;45:543-9.

28.

36. Chen DC, Bainbridge D, Martin JE, Novick RJ: Evidence
– based perioperative clinical outcomes Research group.
Does off pump coronary bypass reduce mortality,
morbidity, and resourse utilization when comaired with
conventional coronary artery bypass? A meta- analysis
of randomized trials. Anaesthesiology 2005;102;188
-203.

Kochamba GS, Yun KL, Pfeffer TA, Sintec CF, Khonsari
S. Pulmonary abnormalities after coronary arterial
bypass grafting operation: Cardiopulmonary bypass
versus mechanical stabilization. Ann Thorac Surg 2000;
69:1466-70.

29. Edmunds LH Jr. Inflammatory response to cardiopulmonary bypass. Ann thorac surg 1998;66:512–6.

37. Reston JT, Tregcar SJ, Turkelson CM. Meta-analysis of
short-term and midterm outcomes following off pump
coronary artery bypass grafting. Ann Thorac surg 2003;
76:1510-5.

30. Haltler Bg, Gorcsan J 3rd, Shah N , Oddis CV, Billiar TR,
Simmons RL, et al. A potential role for nitric oxide in
myocardial stunning. J Card surg 1994;9(3 suppl):
425-9.

38.

31. Palin CA, Kailasam R, Hogue CW Jr. Atrial fibrillation after
cardiac surgery:Pathophysiology and treatment. Semen
cardiothorac vasc Anaesth 2004;8:175-83.
32. Ascione R, Caputo M, Calori G, Lliyd CT, Underwood MJ,
Angelini GD. Predictor of atrial fibrillation after conventional and beating heart coronary surgery: a prospective randomized study. Circulation 200;102:1530-5.

Raja SG, Behranwala AA, Dunning J. Does off pump
coronary artery surgery reduce the incidence of
post-operative atrial fibrillation? Interact cardiovasc
thorac Surg 2004;3:647-52.

39. Athannasiou T, Aziz O, Mangoush O, Al- Razzeh S, Nair
S, Malinovski et al: Does off pump coronary bypass
reduce the incidence of post-operative atrial fibrillation?
Aquestion revisited. Eur J Card-Thorac Surg 2004;
26:701-10.

33. Adams DC, Heyer EJ, Simon AE, Delphin E, Rose EA,
OZMC et al. Incidence of atrial fibrillation after mild or
moderate hypothermic cardiopulmonary bypass. Crit
care Med 2000;28:309-11.

40.

34. Miller S, Cristal E, Garfinkle M, Lau C, Lashevsky L,
Cannolly SJ. Effect of magnesiumon atrial fibrillation
after cardiac surgery: a meta-analysis. Heart 2005;
91: 618-23.

22

Athenansiou T Azziz O, Mangoush O, Weerasinghe A Al
-Ruzzeh S, Purkayastha S, et al. Do off pump technique
reduce the incidence of post operation atrial fibrillation
in elderly patients undergoing coronary artery bypass
grafting? Ann Thorac Surg 2004;77:1567-74.

Ibrahim Card Med J 2017; 7 (1&2): 23-30
 Ibrahim Cardiac Hospital & Research Institute

Awareness about Life-style Modification in Hypertensive Patients
Residing in Natore District, Bangladesh
Sumanta Kumer Saha,1 Md. Ruhul Amin,2 Md Asadul Millat, 3 Ramendra Nath Sarker 4

ABSTRACT
Objective: For better control of hypertension, behavior (knowledge, attitude and practice) of hypertensive patients about
life-style change is essential. This study was done to determine the level of knowledge, attitude and practice of hypertensive
patients regarding life-style change needed to control of hypertension.

Results: The result showed that about two-thirds (66%) of the respondents lie between 4th and 5th decades of life with
mean age being 48.4 years (range: 17 – 80 ears). Male to female ratio was roughly 1:1. Majority (96%) of the respondents
was married. Primary level educated formed about one-third (32%) of the respondents followed by HSC (20%), graduation
(18%) and illiterate (16%). Nearly half (46%) of the respondents was poor. Seventy percent of the respondents’ blood
pressure was beyond control at the time of interview with mean systolic and diastolic blood pressures being 140 and 92
mmHg respectively. More than half (54%) of the respondents’ duration of hypertension was < 5 years with median duration
being 3 years. Over one-quarter (28%) was adequately aware and two-thirds (68%) were partially aware of lifestyle
modification and most (88%) of the respondents’ source of information was doctor. Although majority (84%) was informed
of life-style change from their doctors, only 28.6% of them considered those advices to be adequate to bring about effective
change in their life-style. Majority (92%) held the view that additional salt to be avoided followed by smoking cessation or
tobacco chewing (88%), diet control (84%) and having regular exercise (82%). A substantial proportion (72%) also put
emphasis to weight reduction. In terms of practice, over two-thirds (70%) adopted change in their life-style to control blood
pressure. Of them 20(57.1%) were practicing diet control, another 20(57.1%) avoiding added salt with meals and
10(28.5%) quitted smoking for reducing the chance of having heart attack or stroke in future. Ten (20%) respondents were
used to smoking at the time of interview. Of them 7(70%) intended to give up the habit. Half (52%) of the respondents
took exercise but the rate of performing regular exercise (5 days in a week) was only 19.3%. Those who were not used to
taking exercise, 16.7% of them told that they did not have spare time to have exercise, about 30% told that the role of
exercise on blood pressure control was not known to them, another 30% tried but failed to continue and 20.8% were
reluctant to take exercise. More than half (56%) of the respondents’ level of knowledge was satisfactory, followed by 30%
more or less satisfactory and 14% poor. However, about one-third (32%) of the respondents’ practice level was satisfactory,
34% more or less satisfactory, 24% poor, 8% very poor and only 2% highly satisfactory.
Conclusion: The knowledge level of hypertensive patients about their life-style change is far below the desired level. The
practice level is even low meaning that not all the respondents having knowledge about life-style modification translated the
same into practice This indicates that there lies a gap between perception & practice which act as a barrier to motivation.
Key words: Hypertensive, hypertension, life-style modification, knowledge and behavior etc.
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Methods: The present cross-sectional study was conducted in Natore General Hospital, Natore over a period of 4 months
from September to December, 2015. A total of 50 adult hypertensive patients suffering from the disease for at least six
months were included in the study. Of them 20 were selected from patients attending at the Outpatient Department of
Medicine, Natore General Hospital and 30 were selected by snowballing. Data were collected using a semi-structured
questionnaire and the levels of knowledge and practice status were measured on Likert Scale (0-4). Score ‘1’ was assigned
for each correct answer and score ‘0’ for each wrong answer, except for two knowledge-related questions where highest
score was ‘2’ and the lowest was ‘0’. As there were more than one question in assessing respondents’ perception and
practice, combined scores were used to measure the intended behaviour.
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Faced with this context, hypertension presents a
major area of intervention because it is rampantly
prevailing condition and is amenable to control
through
both
lifestyle
modification
and
pharmacological
treatment.
Pharmacological
treatment for hypertension has been shown to be
effective in decreasing blood pressure,7 but
life-style change is no less important than control
of blood pressure. Lifestyle interventions also
have the potential to reduce the need for or the
amount of medications in hypertensive and
prevent high BP from developing in nonhypertensive. Several models have been proposed
regarding health behaviors and sustained
life-style changes.8-10 Although they may differ in
content and perspective, models for life-style
change stress the importance of perceptions,
attitudes, practices about life-style modification as
a crucial means to good hypertension control. A
proper assessment of knowledge, attitude and
practice (KAP) of the individuals regarding their
life-style changes will, therefore, be of immense
help in future planning for controlling of
hypertension in the community.11 The present
study intended to assess the level of knowledge
and practice about life-style modification among
the hypertensive patients is, therefore, justified.

INTRODUCTION:
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Hypertension is the commonest cardiovascular
disorder, posing a major public health challenge to
population
in
which
socioeconomic
and
epidemiological transition is going on. It is one of
the major risk factors for cardiovascular mortality,
which accounts for 20-50% of all deaths.1
Although it is an emerging epidemic worldwide,
awareness against it is very poor. So are
treatment & control measures taken. The 7th Joint
National Committee on prevention, detection,
evaluation, and treatment of high blood pressure
(BP) strongly advocated lifestyle and behavioral
modifications as a cost-effective strategy for
controlling hypertension in the community. But
still there are some barriers that prevent people
from adopting a healthy life-style which can be
overcome by constant encouragement, support,
and appropriate education to the people.2
The adoption of a healthy lifestyle is of utmost
importance for preventing and managing
hypertension. According to the JNC 7 guidelines,
all patients with hypertension should adopt
lifestyle modification strategies regardless of
whether they take antihypertensive medications.
The components of the lifestyle modifications
listed in the JNC 7 guidelines are reducing weight,
adopting healthy dietary behavior, reducing
dietary sodium intake, engaging in physical
activity etc.3-5 Each of these components, when
adopted, can have an impact on reducing systolic
blood pressure (SBP). While in the past diastolic
blood pressure (DBP) has been a focus of
clinicians, presently systolic blood pressure (SBP)
level appears to be a better predictor of
cardiovascular disease (CVD). The emergence of
hypertension and other CVDs has become a public
health problem due to the aging of the
populations, urbanization, and socioeconomic
changes favoring sedentary habits, obesity,
alcohol consumption, and salt intake.6 A
cost-effective use of health services to control
these chronic diseases is badly needed in
developing countries where resources to curb this
public health menace are limited.

METHODS:
The present cross-sectional study was conducted
in Natore General Hospital over a period of 4
months from September to December, 2015.
Adult hypertensive patients ranging from 19-69
years and suffering from hypertension for at least
six months were eligible for study. A total of 50
such patients were included in the study. Of them
20 were selected from patients attending at the
Outpatient Department of Medicine, Natore
General Hospital. Taking information from them,
the rest 30 were selected by snowballing.Data
were
collected
using
a
semi-structured
questionnaire containing the variables of interest.
Collected data were processed and analyzed using
SPSS (Statistical Package for Social Science),
version 17. Data presented in categorical scale
were presented as frequency and corresponding
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RESULTS:
Age distribution of the respondents shows that
about one-third (32%) was in their 4th decade of
life (between 40-50 years of age) and another
one-third (34%) was in their 5th decade of life with
mean age being 48.4 (range:19-69) years. Males
and females were almost identically distributed
(male to female ratio roughly 1:1). Majority
(96%) of respondents was married. Primary level
educated formed about one-third (32%) of the
respondents followed by HSC (20%), graduation
(18 %), illiterate (16%) and SSC level educated
(6%). Nearly half (46%) of the respondents had
monthly family income between Tk. 10,00020,000, 24% Tk. 40,000 or > 40000 (Table I).
About half (46%) the respondents’ BMI was within
normal range, followed by 26% overweight and
22% obese (Table II). Over one-quarter (26%)
had normal systolic blood pressure (<140 mmHg)
and 24% had blood pressure ≥170 mmHg. In case
of diastolic blood pressure 46% had 90-99 mmHg
and 34% had 80-89 mmHg. More than half (54%)
of the respondents’ duration of hypertension was
less than 5 years followed by 24% 5-10 years,
12% 10-15 years, 6% 20 or >20 years and 4%
15-20 years with median duration being 3 years
(range: 1-30 years) (Table III). Majority (68%) of
respondents was partially aware of lifestyle
modification needed to control hypertension and
28% had adequate knowledge about the same
issue. Most (88%) of the respondents’ source of
information was doctor, followed by radio and TV
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(50%). Print media and friends’ contribution to
respondents’ knowledge were 44% and 42%
respectively. Regarding components of life-style
modification, majority (92%) held the view that
additional salt to be avoided followed by smoking
cessation (88%), giving up tobacco chewing
(84%), diet control (84%) and having regular
exercise (82%). A substantial proportion (72%)
also put emphasis to weight reduction and
avoidance of alcohol (Table IV). Majority (84%)
informed that their doctor advised them to
life-style change but only 28.6% of them
considered those advices adequate to bring about
effective change in the life-style. Sixty percent
opined that they thought lifestyle modification
could be useful in controlling blood pressure. Over
two-thirds (70%) informed that they adopted
change in their life-style to control blood pressure.
Of them 20(57.1%) were practicing diet control,
another 20(57.1%) avoiding added salt with
meals and 10(28.5%) quitted smoking (Table V).
Table VI shows that 10(20%) respondents were
used to smoking at the time of interview. Of them
2(20%) had 5 or <5 years, 2(20%) 5-10 years,
1(10%) 10-20 years, 3(30%) 20-30 years and
2(10%) 30-40 years of smoking habit. Half (50%)
of the smokers smoked 10-20 sticks a day and
40% 10 or < 10 sticks a day. Seventy percent of
the smokers intended to give up smoking. Of the
respondents who did not think of quitting smoking
(n=3), 2(66.7%) argued that smoking relives
stress & 1(33.3%) told that withdrawal symptoms
are too hard to cope with. In response to a
question why they quitted smoking, 85.7% informed
that quitting smoking would reduce the chance of
heart attack or stroke, 71.4% for family or peer
pressure, 14.2% due to experience of a heart
attack. Over half (52%) of the respondents took
exercise and among them 65.4% were practicing
it regularly. Nearly half (46.1%) used to take
exercise 7 days a week, 23.1% 6 days a week,
19.3% 5 days a week and 11.5% 3 days a week.
Fifty percent took exercise for 30 minutes, 26.9%
for 45 minutes, 15.3% for 60 minutes and 7.8%
for 20 or < 20 minutes for each day. Walking was
the predominant type of exercise (92.3%)

percentage, while the data presented on
continuous scale were expressed as mean,
median and standard deviation. The level of
knowledge and practice status were measured on
Likert Scale (0-4). Score ‘1’ was assigned for each
correct answer and score ‘0’ for each wrong
answer, except for two knowledge-related
questions where highest score was ‘2’ and the
lowest was ‘0’. As there were more than one
question in assessing respondents’ perception and
practice, combined scores were used to measure
the perception and practice about life-style
modification.
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performed by the respondents followed by
free-hand exercise (23.1%). Playing outdoor games
and running each comprised 3.8%. Investigating
about reasons of avoiding exercise, 16.7%
respondents told that they did not have spare
time to have exercise, 29.1% told that role of
exercise on blood pressure control was not known
to them, another 29.1% tried but failed to stick to
exercise & 20.8% were reluctant to take exercise
(Table VII). According to Likert Scale, more than
half (56%) of the respondents’ level of knowledge
was satisfactory, followed by 30% more or less
satisfactory and 14% poor knowledge (Fig 1).
Based on the Likert Scale scoring for measuring
practice level, about one-third (32%) of the
respondents’ practice level was satisfactory, 34%
were more or less satisfactory, 24% poor, 8% very
poor and only 2% highly satisfactory (Fig 2).

TABLE II. Distribution of respondents by BMI (n = 50)

BMI (kg/m2)

Age (years)
<30
30-40
40-50
50-60
≥ 60
Sex
Male
Female
Marital status
Married
Unmarried
Level of education
Never been to school
Primary
SSC
HSC
Graduation
Post-graduation
Monthly income (Tk.)
<10000
10000-20000
20000-30000
30000-40000
≥ 40000

Frequency

Percentage

3
6
16
17
8

6.00
12.00
32.00
34.00
16.00

24
26

48.0
52.0

48
2

96.0
4.0

8
16
3
10
9
4

16.00
32.00
6.00
20.00
18.00
8.00

3
23
8
4
12

6.00
46.00
16.00
8.00
24.00

Frequency

Percentage

2
23
13
11
1

4.00
46.00
26.00
22.00
2.00

<18.5 (Underweight)
18.5 – 24.9 (Normal)
25 – 29.9 (Overweight)
30 – 39.9 (Obese)
≥ 40 (Morbid)

TABLE III. Distribution of respondents by blood pressure (n = 50)

Blood pressure

Frequency

Level of blood pressure (mmHg)
Systolic blood pressure
<140
140 – 149
150 – 159
160 – 169
≥170
Diastolic blood pressure
<80
80 – 89
90 – 99
100 – 109
≥ 110
Duration of hypertension* (years)
<5
5 – 10
10 – 15
15 – 20
≥ 20

TABLE I. Distribution of patients by demographic
characteristics (n = 50)

Demographic characteristics

Saha et. al.

Percentage

13
10
7
7
12

26.0
20.0
14.0
14.0
24.0

2
17
23
2
5

4.00
34.00
46.00
4.00
10.00

27
12
6
2
3

54.00
24.00
12.00
4.00
6.00

Mean systolic BP = (140 ± 20) mmHg and mean diastoloic BP = (92 ± 20) mmHg.
*Median duration(range) of blood pressure = 3(range: 1-30) years.
TABLE IV. Respondents’ source of knowledge about lifestyle
change (n = 50)

Source of knowledge
about lifestyle change

Frequency

knowledge about lifestyle modification
Know
Partially know
Don’t know
Source of knowledge about lifestyle change
Doctors
Laymen’s knowledge
Electronic media (TV, radio)
Print media (newspaper, magazine)
Internet (web page)
Friends / peers
Components of lifestyle modification
Avoidance of additional salt
Smoking cessation
Giving up tobacco chewing
Diet control
Taking regular exercise
Weight reduction
Avoiding alcohol

*Mean age = (48.4 ± 11.9) yrs.; range = (19-69) yrs.
*Median income = (25200 ± 21424) Tk.; range = (1000-100000) Tk.

Percentage

14
34
2

28.0
68.0
4.0

44
1
25
22
1
21

88.00
2.00
50.00
44.00
2.00
42.00

46
44
42
42
41
36
36

92.0
88.0
84.0
84.0
82.0
72.0
72.0

*Total will not correspond to 100 percent for multiple responses
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TABLE V. Respondents’ perception and practice about
life-style modification

TABLE VII. Distribution of respondents by their life-style
change practice

Perception and practice
about life-style change

Life-style modification
practice

Frequency

Percentage

42

84.0

Advice adequate (n = 42)

12

28.6

BP control by life-style
modification (n = 50)
Useful

30

60.0

Partially useful

16

32.0

Not useful

4

8.0

35

70.0

Life-style modification practice:
Pattern of life style modification (n=35)
Diet control

20

57.1

Avoided taking added salt with meals

20

57.1

Cessation of smoking

10

28.5

TABLE VI. Distribution of patients by their smoking profile
and attitude to smoking

Frequency

10
40

20.0
80.0

2
2
1
3
2

20.0
20.0
10.0
30.0
20.0

4
5
1

40.0
50.0
10.0

7
3

70.0
30.0

2
1

66.7
33.3

1
5
6
4

14.2
71.4
85.7
57.1

26
24
17

52.0
48.0
65.3

3
5
6
12

11.5
19.3
23.1
46.1

2
13
7
4

7.7
50.0
26.9
15.5

24
1
6
1
1

92.3
3.8
23.1
3.8
3.8

4
7
7
5
1

16.7
29.1
29.1
20.8
4.1

*Total will not correspond to 100 percent for multiple responses
56

Percentage

60
50
40
30
20
10
0

30
14

Poor

More or less
satisfactory

Satisfactory

Level of knowledge

Fig 1. Respondents’ knowledge regarding lifestyle modification
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Smoking status(n=50)
Smoker
Non-smoker
Duration of smoking in years (n=10)
≤5
5 – 10
10 – 20
20 – 30
30 – 40
Number of sticks smoked/day (n=10)
≤ 10
10 – 20
20 – 30
Thought of quitting smoking (n=10)
Yes
No
Reasons of not quitting smoking (n=3)
Smoking relives stress
Withdrawal symptoms are too hard to handle
Reasons of quitting smoking (n=7)
Experienced a heart attack
Family or peer pressure
Reduce chance of having heart attack or stroke
Other reasons

Percentage

Percentage

Smoking related
variables

or

Adopted life-style modification (n=50)

Percentage

Lifestyle modification practice

Fig 2. Distribution of respondents by practicing lifestyle modification
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Perform exercise (n = 50)
Yes
No
Did exercise regularly (n = 26)
Frequency of exercise (days/wk) (n = 26)
3 days/week
5
6
7
Duration of exercise each day (min) (n = 26)
≤ 20
30
45
60
Type of exercise (n =26*)
Walking
Running
Free hand exercise
Playing outdoor games
Others exercise
Reasons of avoiding exercise (n = 24*)
No spare time due to job nature
Role in BP control unknown
Tried, but couldn’t stick to a routine
Not interested
Other reasons

Comment about doctors’ advice
Advised by doctor (n = 50)

Frequency
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those advices adequate to bring about a desired
change in all the components of life-style
modification. Previous studies suggest that
knowledge transferred from medical staff is an
important factor in inducing patients to comply
with lifestyle recommendations.13 Nevertheless,
similar low counseling rates were reported in
studies conducted abroad.14-15 The effect of beliefs
and knowledge about hypertension and its
management is concordant with the known
theoretical model relating attitudes to changes in
lifestyle behaviors,16 as well as findings of
previous studies reporting that patients’ education
about hypertension and lifestyle modification
improved blood pressure control.11,17 Apparently,

DISCUSSION:
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The present study demonstrated that the over half
(56%) of hypertensive patients had satisfactory
and 30% more or less satisfactory level of
knowledgeabout both hyper¬tension and the
effect of a healthy lifestyle on controlling blood
pressure. Moreover, 60% of the respondents fully
and 32% partially believed that their disease
could be managed by life-style modification.
However, we found that many patients did not
lead a healthy lifestyle. Although more than
two-thirds of the respondents told that they
adopted a healthy life-style, in reality, they all did
not comply to all the components of life-style
modification. A little more than half (57.1%) were
practicing diet control and avoiding added salt
with meals but only 28.5% quitted smoking.
Although half (52%) of the respondents used to
perform exercise, performing regular exercise 5
days in a week was much less (19.3%).
Furthermore, only half of the respondents had a
body mass index within normal range, while
others were overweight or obese. Only one-third
(32%) of the respondents had blood pressure
levels within normal range (≥ 140/90 mmHg) at
the time of interview. These findings suggest that
hypertensive patients' lifestyle behaviors are still
not up to the expectation and hence the poor
control of blood pressure. Data from the U.S.
National Health and Nutrition Examination Survey
for 1999-2004 show that 65% of hypertensive
patients do not have their blood pressure
controlled (below 140/90 mmHg), which could be

such patients can play a more active role in their
treatment and are, therefore, more effective in
controlling hypertension. The role of physicians in
counseling patients’ compliance with lifestyle
changes is also a tested one.13,18 Low counseling
rates may be attributed to a lack of time, knowledge,
skills and training on lifestyle counseling, leading
to physicians' low self-confidence in performing
this role.19-21
One of the greatest challenges facing medical
systems is finding effective strategies for
convincing and helping patients with chronic
diseases, including hypertension, to change their
lifestyle and to play an active part in their
treatment. The predominant theory is that there is
a need to understand what motivates each patient
& what affects his/her motivation and to convince
him/her to make the change accordingly.22,23 This
can be achieved by organizing patient-centered
workshops, for example, to teach about
hypertension and to raise the level of patients'
motivation to play an active role in their
treatment. This will go a long way in empowering
patients and making them partners in the
management of their condition. However, like any
other scientific studies, the present study has
several limitations which deserve mention. First,
the study was based on self-reporting by patients
regarding their lifestyle behaviors and physician
recommendations. These may be inaccurate

attributed to poor management of blood pressure.12
The non-optimal results among hypertensive
patients in Israel could stem from the fact that,
only a third to half of the hypertensive patients
reported receiving counseling from their physician
on the necessity of smoking cessation, correct
diet, desired weight, and regular exercise in the
treatment of blood pressure11 which corresponds
well with the findings of the present study.
In the present study majority of the respondents
was informed about life-style modification from
their physicians, but one-quarter of them considered
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CONCLUSION:
The knowledge level of hypertensive patients
about their life-style modification is far below the
desired level. The practice level is even low meaning that not all the respondents having knowledge
about life-style modification are practicing the
same in their life. This indicates that there lies a
gap between knowledge and practice which act as
a barrier to motivation.
However, the inadequate counseling by the physicians found in the study suggests that there may
be a need to improve physicians' counseling
aptitude and skills so that they can confidently
deliver this service to their patients.
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CT Pulmonary Angiography Findings in Children with Congenital
Heart Disease in a Tertiary Care Hospital
Nusrat Ghafoor,1 Nawshin Siraj 2

ABSTRACT

Methods: The study included children with congenital heart disease (CHD) who underwent CT pulmonary
angiography in the Cardiac Imaging Department of Ibrahim Cardiac Hospital & Research Institute, Dhaka
between 2015-2017 for investigations of various congenital heart diseases. CT scan was done on Multidetector
scanner from Siemens or Philips. Routine preprocedure was done as per protocol of the CT angiography study.
Breath holding technique was explained to the older patients who were able to follow breath holding
instructions. Plain CT scans of thorax followed by early arterial phases were obtained after negative test dose
of the non-ionic contrast by injecting 12 to 40 ml of intravenous contrast media (Iopamidol 350 mg) through
antecubital vein by pressure injector at a rate of 1.5 ml/second Scan was obtained 6 seconds after starting of
the intravenous contrast.
Results: The mean age of the patients was 5.3 ± 0.5 years. Over 60% of the children were male giving a male
to female ratio of roughly 3:2. Majority (92%) of children had levocardia with aorta being predominantly
originated from the left ventricle (95%). Nearly two-thirds (65%) of the aortas had 50% overriding, 33% had
> 50% overriding. Over three-quarters (76%) had left-sided arch and 21% had right-sided arch. Majority
(87%) of pulmonary arteries originated from the right ventricle: 50% were of normal size and 44% were
narrower than normal. In a few cases both right and left pulmonary artery were absent. In 90% cases right and
left pulmonary arteries and veins were confluent. Nearly two-thirds (64%) of the pulmonary arteries were
stenosed and 5% did not have any pulmonary valves. Presence of collaterals was commendably high (42%).
Seventy percent of the patients had Tetralogy of Fallot (TOF) and over one-quarter (26%) had Patent Ductus
Arteriosus (PDA). Interatrial septal defect was found in 21% and intervetricular septal defect in 79% cases.
Increased and decreased vascularity of the lungs were found in 13 and 15% of the cases respectively. Other
cardiac anomalies were negligible.
Conclusion: The findings of the study suggest that the CT pulmonary angiography in the evaluation of CHD has
a number of merits and could be done in the diagnosis of pulmonary vascular structures particularly the extra
cardiac vascular anomalies.
Key words: CT Pulmonary Angiography, cardiovascular anomalies, children, congenital heart disease etc.
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Background & objective: Computed tomography (CT) is claimed to accurately diagnose many forms of
congenital cardiovascular disease in children, particularly in the diagnosis of extracardiac vascular anomalies.
The present study is intended to describe the role of CT in the evaluation of congenital cardiovascular disease
in children.
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CHD, CT and MRI are important complementary
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diagnostic tools. In addition to being highly

of CT in this setting.

operator dependent,2 echocardiography may not
be sufficient for evaluating extracardiac structures,

METHODS:

such as the pulmonary arteries, pulmonary veins,

The study included children with congenital heart

and the aortic arch and great vessels due to

disease who underwent CT pulmonary angiography

acoustic window limitations.2,3
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in the Cardiac Imaging Department of Ibrahim
Cardiac Hospital & Research Institute, Dhaka

Compared with CT, cardiac catheterization has a

between 2015-2017 for investigations of various

higher complication rate owing to its invasive
nature.

4,5

congenital heart diseases. CT scan was done on

The latter frequently requires a larger

Multidetector scanner from Siemens or Philips.

volume of intravascular contrast material and

Written informed consent was obtained from the

general anesthesia.4 It often imparts greater

parents/guardians of the children with CHD.

radiation dose to the patient when appropriate

Routine preprocedure was done as per the

pediatric CT protocols are used.1 CT and MRI can

protocol of the CT angiography study. Breath

be used as problem-solving tools, especially in the

holding technique was explained to the older

evaluation of preoperative and postoperative

patients who was able to follow breath holding

cardiovascular anatomical assessment and certain

instructions. Plain CT scans of thorax followed by

postoperative complications. Although MRI does

early arterial phases was obtained after negative

not cause ionizing radiation and can be used for

test dose of the non-ionic contrast by injecting 12

functional assessment of cardiovascular structures

to 40 ml of intravenous contrast media (Iopamidol

and for dynamic multiphasic contrast-enhanced

350 mg) through antecubital vein by pressure

imaging, it has several disadvantages compared

injector at a rate of 1.5 ml/sec. Scan was obtained
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RESULTS:

times than MRI. It is well suited for imaging the
9

The mean age of the patients was 5.3 ± 0.5 years.

epicardial coronary arteries and their relations to

Over 60% of the children were male giving a male

adjacent structures or conduits. New generation

to female ratio of roughly 3:2 (Table I). Majority

Multidetector Computed Tomography (MDCT) has

(92%) of children had levocardia with aorta being

important roles in overcoming these limitations.

predominantly originated from the left ventricle

CT angiography is fast method to evaluate

(95%). Nearly two-thirds (65%) of the aortas had

vascular structural anomalies by fast image

50% overriding, 33% had > 50% overriding. Over

acquisition times and their capacity to obtain

three-quarters (76%) had left-sided arch and
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21%
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right-sided
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of

pulmonary arteries originated from the right

which is possible with CT imaging.10 The present

ventricle-50% were of normal size and 44% were

study is intended to illustrate and describe the CT
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narrower than normal. Sixty percent of the right

TABLE II. Features of aorta and pulmonary arteries

pulmonary arteries and 56% of the left pulmonary

Features of aorta &
pulmonary artery

arteries were narrower. In a few cases both right
and left pulmonary arteries were absent. In 90%

Frequency

Percentage

Cardiac position

cases right and left pulmonary arteries and veins
were confluent. Nearly two-thirds (64%) of the
pulmonary arteries were stenosed and 5% did not
have any pulmonary valves (Table II).

Laevocardia

92

92.0

Dextrocardia

7

7.0

Mesocardia

1

1.0

LV

95

95.0

RV

5

5.0

50%

65

65.0

> 50%

33

33.0

No overriding

2

2.0

Origin of aorta

One-quarter of the right atrium, 8% of left atrium,
were dilated. Small left atrium was found in 14%

Overriding of aorta (%)

cases. However, single atrium and ventricle were
rare. Presence of collaterals was commendably
high (42%). Double superior vena cava and
dilated coronary sinus were found in 11% and

Arch

12% cases respectively. Over one-quarter (26%)
children had Patent Ductus Arteriosus (PDA).

Left-sided

76

76.0

Interatrial septal defect was found in 21% and

Right-sided

21

21.0

intervetricular

cases.

Absent

3

3.0

Increased and decreased vascularity of the lungs

Origin PA

were

found

septal
in

13

defect

15%

79%

cases

LV

8

8.0

respectively (Table III). CT diagnosis revealed

RV

87

87.0

that 70% of the patients had Tetralogy of Fallot

Single ventricular

5

5.0

Normal

50

50.0

Narrow

44

44.0

Absent

6

6.0

Normal

38

38.0

Narrow

60

60.0

Absent

2

2.0

Normal

42

42.0

Narrow

56

56.0

Absent

2

2.0

Confluence of RPA & LPA

90

90.0

Normal

83

83.0

Abnormal

17

17.0

(TOF) and 26%

and

in

of

the

had PDA. Total anomalous

Size of PA

pulmonary venous connection (TAPVC) and partial
anomalous pulmonary venous connection (PAPVC)
were 9 and 16% respectively, while coarctation of
aorta and single ventricle were 3 and 2% cases

Size of RPA

respectively. Other anomalies were AP window
(2%), single atrium (1%), Anomalous origin of
the left coronary artery from the pulmonary artery
(ALCAPA) (2%), Atrial Septal Defect (ASD) with

Size of LPA

PLSVC (2%), Double outlet right ventricle (DORV)
(2%), large VSD (1%) (Table IV).
TABLE I. distribution of patients by their demographic
characteristics

Demographic
variables
Age (yrs)

Pulmonary veins

Frequency

Percentage

Mean ± SEM
(range)

-

-

5.3 ± 0.5 (0.1 – 24)

Normal

31

31.0

62

62.0

-

Stenosed

64

64.0

-

Absent

5

5.0

Pulmonary valve

Sex
Male
Female

38

38.0
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TABLE IV. Distribution of patients by diagnosis of congenital
heart diseases

TABLE III. Anomalies of cardiac chambers

Cardiac chamber

Frequency

Percentage

CT Diagnosis

Right atrium
Normal

74

74.0

Dilated

25

25.0

Single

1

1.0

Left atrium
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Normal

77

77.0

Dilated

8

8.0

Small

14

14.0

Single

1

1.0

72

72.0

Dilated

23

23.0

Small

3

3.0

Single

2

2.0

Left ventricle
Normal

83

83.0

Dilated

10

10.0

Small

5

5.0

Single

2

2.0

Presence of collaterals

42

42.0

Single

89

89.0

Double

11

11.0

Normal

86

86.0

Dilated

12

12.0

2

2.0

26

26.0

Intact

78

78.0

Defect

21

21.0

Absent

1

1.0

Intact

19

19.0

Defect

79

79.0

Absent

2

2.0

Normal vascularity

63

63.0

Increase vascularity

13

13.0

Decrease vascularity

15

15.0

Infection

9

9.0

70

70.0

TAPVC

9

9.0

PAPVC

4

4.0

PDA

26

26.0

Coarctation of the aorta

3

3.0

Single ventricle

2

2.0

AP window

2

2.0

Single atrium

1

1.0

ALCAPA

2

2.0

Long VSD with pulmonary artery atresia 1

1.0

ASD with PLSVC

2

2.0

DORV

2

2.0

Large VSD

1

1.0

In the present study, pulmonary arteries were
found to be predominantly originated from the
right ventricle (87%). Half of them was of normal
size and an almost half (44%) was narrower than
normal. In a few cases both right and left
pulmonary arteries were absent. In majority of
the cases right and left pulmonary arteries and
veins were confluent. Nearly two-thirds (64%) of
the pulmonary arteries were stenosed with
absence of valve in few cases. Presence of
collaterals was indeed high.

Coronary sinus (CS)

Not seen

TOF

DISCUSSION:

SVC

PDA

Percentage

Others

Right ventricle
Normal

Frequency

Compared with CT of the past, 16-MDCT and
newer scanners yield images with better temporal
and spatial resolution, greater anatomic coverage
per rotation, more consistent enhancement with a
lesser volume of intravascular contrast material,
and higher-quality 2D reformation and 3D
reconstruction owing to acquisition of an isotropic
data set.11,12 Rapid imaging could be done with
these CT scanners. Although the role of CT in the
evaluation of pediatric CHD is continually being
redefined and expanded, there are several
generally accepted clinical indications for which
the benefits of imaging outweigh the risks. First,
CT can be used to evaluate patients with CHD

Interatrial septum

Inter ventricular septum

Lungs findings
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evidences from other studies as well suggest that
the CT pulmonary angiography in the evaluation
of CHD has a number of merits and could be done
in the diagnosis of pulmonary vascular structures
with fair degree of accuracy.

suspected on the basis of echocardiographic
findings for which further imaging is needed to
characterize
extracardiac
anomalies
before
intervention,
for
the
pulmonary
arteries,
pulmonary veins, & aortic arch and great vessels,
which are often inadequately characterized at
echocardiography.3 Second, CT can be used in the
postoperative evaluation of CHD patients who
may have a variety of suspected treatmentrelated complications.7 Third, as CT facilitates
rapid and comprehensive assessment of thoracic
cardiovascular structures, the lungs, and potential
spaces, it can be used in the preoperative and
postoperative evaluation of CHD patients whose
condition abruptly deteriorates.7 In this situation,
CT quickly displays evidence of a variety of
CHD-related complications and numerous other
medical conditions, such as pulmonary embolism,
pneumonia, pleural and pericardial effusion, and
pneumothorax.7
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A Study on Effects of Magnesium Sulphate Infusion in Preventing Cardiac Arrhythmia
During Off Pump Beating Heart Coronary Artery Bypass Grafting (CABG) Surgery
Samar Chandra Saha,1 Md. Ataur Rahman,2 Shafeya Khanam,3 Saria Sharmin 4

ABSTRACT
Objective: The objective of the present study was to see the effect of magnesium in preventing cardiac
arrhythmias in patients undergoing coronary artery bypass grafting (CABG) surgery.

Results: The mean ages of the study and control groups were 51.0 ± 6.9 years and 53.8 ± 6.2 years respectively.
Males demonstrated their predominance in both magnesium (83.3%) and control (76.7%) groups. The
distribution of preoperative confounding factors like diabetes, previous MI, hypertension and ejection fraction
were not statistically different between the study groups. Two-thirds (67.7%) of the patients in magnesium group
and 53.3% in the control group required 3 grafts. Number of 4 grafts in magnesium and control groups was 20%
and 30% respectively and that of 2 grafts was 13.3% and 16.7% respectively. In the study group, out of 30
patients, 3(10%) developed arrhythmia, while in the control group out of 30 patients, 5(16.7%) developed
arrhythmia (p = 0.353).The haemodynamic parameters in patients receiving magnesium were more stable during
the whole period of observation.
Conclusion: The findings of the study suggest that magnesium could reduce the development of arrhythmia to
an acceptable level in patients undergoing beating heart CABG surgery. However, further study with large sample
is recommended to achieve a conclusive remark.
Key words: Magnesium sulphate, off-pump, beating heart, coronary artery bypass grafting, cardiac arrythmia etc.

improved the long-term patency after angioplasty),
the usefulness of coronary artery bypass graft
surgery has not reduced; rather it is gaining
popularity day by day. Cardiac dysrhythmia is
commonly seen after CABG surgery. The incidence
of postoperative supraventricular arrhythmia has
been reported to be 11-54% and the incidence of

INTRODUCTION:
Among cardiac surgical diseases coronary artery
disease is one of the leading causes of death in both
developed and developing countries. Despite
significant progress in nonsurgical management of
coronary artery disease like stent technology and
anticoagulant therapy (e.g. Clopidogrel, which has
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Methods: This study was carried out in the Department of Anesthesia, Analgesia and Intensive Care Medicine
(Cardiac Anesthesia Wing) of Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka who underwent
CABG surgery under general anaesthesia. A total of 60 patients scheduled for CABG were consecutively selected
and were randomly divided into study group and control group. Patients aged 35-70 years irrespective of sex, ASA
grade I & II, NYHA functional class I & II and ejection fraction 35-65% were included in the study. The study group
was treated by vecuronium, fentanyl and magnesium sulphate infusion, while the control group was treated by
vecuronium and fentanyl infusion. The demographic variables, preoperative clinical characteristics, peroperative
variables and haemodynamic findings were observed at different time intervals.
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ventricular arrhythmia to be 2-13% in open heart
bypass surgery.1 Knowledge of aetiology & progression
of arrhythmia may allow us to reduce the use of
pharmacological and electrical procedures aimed at
assuring normal sinus rhythm. Most antiarrhythmic
medications currently used (beta-blockers and
amiodarone) have some side effects. The decrease
in the concentrations of ions such as potassium and
magnesium is an important factor in most of the
cases of arrhythmia that do not have organic
causes.1 Identifying and detecting these ionic
imbalances may protect the heart from side-effects
of anti-arrhythmic drugs. Cardiac dysrhythmia
potentially leads to complications, including
thromboembolic events, hemodynamic disorders,
prolonged hospital stay and increased costs.2 It is
not only a rhythm disturbance, but also quite a
serious morbidity factor because of its complications
and therefore, prophylaxis is very important.

Saha et. al.

METHODS:
The present cross-sectional study was carried out in
Department of Anesthesia, Analgesia and Intensive
Care Medicine (Cardiac Anesthesia Wing) of
Bangabandhu Sheikh Mujib Medical University,
Dhaka. over a period of 1 year from January 2009
to December 2009. Patients undergoing CABG
surgery under general anaesthesia were the study
population. Patients with age ranging between
35-70 years irrespective of sex, ASA grade I & II,
NYHA functional class I & II and ejection fraction
35-65% were eligible for study. However, patients
with severely impaired liver and kidney function,
emergency operation and reoperation were
excluded. A total of 60 patients were consecutively
included in the study and were randomly allocated
into the study and control groups. Patients of the
study group were treated by vecuronium, fentanyl
and magnesium sulphate infusion, while those of the
control group were treated by vecuronium and
fentanyl infusion.

Magnesium sulphate prevent the development of
arrhythmia both intraoperatively & postoperatively.3
Magnesium is a cation, the serum level which is
tightly regulated in a narrow range of approximately
0.7-1.0 mmol/L, for only 1% of the total body
content of magnesium is extra cellular.4 When serum
ionized magnesium level falls below 0.7 mmol/L, it
is, although controversial, indicative of arrhythmia.
As only 1% of the total body magnesium is
extracellular, the value of measuring the serum
levels has been questioned.5

All patients were examined pre-operatively, and
were advised to take tab. Midazolam 7.5 mg at the
night before operation. After entering into OT
pre-oxygenation was done with face mask for 5-6
minutes with oxygen flow 5-6 L/min. Baseline blood
pressure, heart rate, SPO2 all were recorded.
Intravenous cannulation was done and an isotonic
fluid started. Intraarterial cannulation was done
usually at radial artery with 20G cannula and blood
pressure was recorded. Induction was done by
propofol 1-2.5 mg/kg IV, fentanyl 1-2 mg/kg &
vecuroneum 0.08-0.1 mg/kg. Intubation was done 3
min after the administration of vecuroneum. Right
internal jugular venous cannulation was done for
monitoring the central venous pressure and
administration of drugs. Temperature probe and
urinary catheter were introduced subsequently.
After intubation patients were kept on ventilator and
intermittent positive pressure ventilation (IPPV) was
started. Patients of both groups were then
maintained with oxygen (O2) 50%, Nitrous Oxide
(N2O) 50% and propofol infusion (200 mg propofol
diluted in 100 ml normal saline & given IV at the rate
of 20-25 micro-drop/min). Patients of study group
were maintained with magnesium sulphate infusion

The mechanism of action by which magnesium
sulphate prevents arrhythmia is unclear. The
oretically prolongation of the cardiac action potential
by lengthening the refractory period at the
atrioventricular
mode
could
be
achieved.1
5
Magnesium is a natural calcium blocker. Alteration
of intra and extra cellular magnesium concentration
may affect cell function through their effect on
calcium handling.4 Magnesium is essential for the
replication and transcription of DNA, as well as
cellular energy metabolism, membrane stabilization,
nerve conduction and calcium channel function.5
This study was therefore, intended to find the
efficacy of magnesium sulphate in preventing
arrhythmia in patients undergoing beating heart
CABG surgery.
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Collected data were entered into the computer
program SPSS (Statistical Package for Social
Science), version 11.5. Both descriptive and
inferential statistics were used in data analysis. The
descriptive statistics were frequency, mean and
standard deviation from the mean (SD), while the
inferential statistics were Chi-square (χ2) Test,
Fisher’s Exact Test and Repeated Measure ANOVA.
The level of significance was set at 0.05 and p <
0.05 was considered significant.

RESULTS:
Age distribution shows that half of the magnesium
group was found to lie between 50-60 years
followed by 36.7% below 50 years and 13.3% 60 or
> 60 years. A similar age distribution was also found
in the control group (p=0.636). Males demonstrated
their predominance in both magnesium (90%) and
control (93.3%) groups. The two groups did not
differ in terms of sex distribution (p=0.613) (Table
I). The use of calcium channel blockers was identical
between groups (50% in each group). Over
one-third (36.7%) of patients in Magnesium had a
history of receiving beta-blockers compared to
16.7% in Control (p=0.080) (Table II). None of the
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risk factors like diabetes, previous MI, hypertension
and ejection fraction were found to be significantly
different between the study groups (p=0.432, p
=0.542, p=0.584 and p=0.143 respectively) (Table
III). Classification of ischemic heart diseases by
NYHA functional class demonstrates that class-I
disease was 30% in Magnesium group and 53.3% in
Control, while NYHA class-II was 70% in the former
group and 46.7% in the latter group. The Chi-square
(χ2) test revealed that distribution of NYHA
functional class between the study groups was
statistically different (p=0.037) (Fig.1). Two-thirds
(53.3%) of patients in the magnesium group and
53.3% in the control group required 3 grafts.
Number of 4 grafts in magnesium and control
groups was 20% and 30% respectively and that of 2
grafts was 13.3% and 16.7% respectively. The
groups were not statistically different in terms of
number of grafts (p=0.301) (Table IV). Three (10%)
of 30 patients in magnesium group developed
arrhythmia compared to 5(16.7%) patients in
control group. Two-third (66.7%) of patients of
magnesium group developed arrhythmia between
1-1.5 hours and 33.3% between 1.5-2 hours of
initiation of operation, where as 80% of control
group developed arrhythmia between 1-1.5 hours
and 20% between 1.5-2 hours. Three patients in the
magnesium group and 4 patients in the control
group developed atrial fibrillation. All arrhythmiarelated variables were identical in the both groups
(p > 0.05) (Table V). Table VI & Fig 2 shows the
comparison of changes in systolic blood pressure at
different time intervals. The mean systolic blood
pressure of magnesium and control groups
exhibited a sharp decrease from around 138 mmHg
at baseline to about 110 mmHg and 105 mmHg
respectively at 2 hours interval. It then again began
to increase in the both groups reaching a mean
blood pressure of 120.3 mmHg in the former group
and 126.5 in the latter group at 4 hours intervals.
Table VII & Fig 3 demonstrates the changes in
diastolic blood pressure between groups. The mean
diastolic blood pressure of magnesium group was
85.2 mmHg at baseline which gradually fell to 78.3
mmHg at 2 hours interval. The control group also
experienced a similar decrease up to 2 hours. Then
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(2.47 gm Magnesium sulphate diluted in 100 ml
normal saline and given through microbore at the
rate of 20-25 micro- drop/min, i.e., 1.0-1.25
mg/kg/hr), Fentanyl infusion 0.4-0.5 mg/kg/hr,
vecuroneum bromide infusion 0.04-0.05 mg/kg/hr.
Patients of Control group were maintained with
fentanyl & vecuroneum bromide infusion (without
magnesium sulphate). Arterial blood gas (ABG) and
electrolytes were measured every 15 minutes
interval. Other causes of perioperative arrhythmia
such as hypoxia, hypercarbia, electrolyte imbalance,
etc. were corrected. Blood pressure, heart rate, CVP
was maintained within acceptable range by adding
ionotropes and vasodilator-ionotropes-Dopamine,
adrenaline and noradrenaline, vasodilators–GTN.
Arrhythmia was managed by several antiarrhythmic
drugs such as-Lignocaine, Digoxin & Amiodarone
(Cordarone). At the end of the operation all patients
were transferred to Cardiac Intensive Care Unit
(ICU) and were kept on ventilator. Patients were
extubated in ICU when criteria of extubation fulfilled.

both the groups assumed a sharp increase reaching
82.2 and 82.9 mmHg at 3 hours interval. At 4 hours
interval the DBP was significantly less in the
magnesium group than that in the control group
(p=0.007). Table VIII depicts that the heart rate of
control group increased from 74 bpm at baseline to
90 bpm at 1 hour. Then it declined up to 2.5 hours
and again took a U-turn to reach 86 bpm at 4 hours
interval. The heart rate of magnesium group
experienced a sharp fall and rise from baseline to
the end of observations. Table IX shows the
comparison of changes in mean CVP at different
time intervals. At baseline the mean CVP of
magnesium group was 10 cm and that of control
group was 11.9 cm of water. Then both groups
experienced a fall and rise up to 4 hours of
observation.

Diabetes#
Previous MI#
Hypertension#
Ejection fraction*

Control
(n = 30)

p-value

16(53.3)
6(20.0)
21(70.0)
56.2 ± 8.5

19(63.3)
8(26.7)
19(63.3)
53.5 ± 5.4

0.432
0.542
0.584
0.143

70.0

70
60
50
40
30
20
10
0

53.3

p-value

46.7

30.0

Magnesium

Control

NYHA class
Grade-II

Fig. 1: Comparison of NYHA class between groups
TABLE IV. Number grafts used between two groups

<50

11(36.7)

8(26.7)

50 – 60

15(50.0)

16(53.3)

≥ 60

4(13.3)

6(20.0)

51.0 ± 6.9

53.8 ± 6.2

No. of graft
required

0.636

Group
Magnesium
(n = 30)

Control
(n = 30)

4(13.3)
20(67.7)
6(20.0)

5(16.7)
16(53.3)
9(30.0)

2
3
4

p-value

0.421

Figures in the parenthesis denote corresponding %;
χ2 Test was employed to analyse the data.

Sex
Male

27(90)

28(93.3)

Female

3(10)

2(6.7)

p = 0.613

TABLE V. Comparison of arrhythmia profile between two groups

Arrhythmia
profiles

Figures in the parentheses indicate corresponding %; (χ2)
Test was employed to analyse the data.

Group
Magnesium
(n = 30)

Control
(n = 30)

p-value

Blocker #

15(50.0)

15(50.0)

0.897

Beta-blocker #

11(36.7)

5(16.7)

0.080

Group
Magnesium
(n = 30)

Control
(n = 30)

p-value

3(10.0)

5(16.7)

0.353NS

2(66.7)

4(80.0)

Arrhythmia (developed) #

TABLE II. Comparison of preoperative drugs used between
two groups

Preoperative
drugs used

Control
(n = 30)

Figures in the parentheses indicate corresponding percentage.
# Chi-square (χ2) Test was employed to analyze the data.
*Data were analysed using Student’s t-Test and were presented as mean ± SD.

Age (years)

Mean ± SD

Magnesium
(n = 30)

Grade-I

Group
Magnesium
(n = 30)

Group

Preoperative
characteristics

TABLE I. Comparison of demographic characteristics
between two groups

Demographic
characteristics

Saha et. al.

TABLE III. Comparison of preoperative characteristics
between two groups

Percentage
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Timing of arrhythmia developed*
1 – 1.5 hours

0.673NS
1.5 – 2 hours

1(33.3)

1(20.0)

00

1(20.0)

Type of arrhythmia*

Calcium channel

Supraventricular tachycardia

0.408NS
Atrial fibrillation

Figures in the parentheses denote corresponding percentage.
# Chi-square (χ2) Test was employed to analyse the data.

3(100.0)

4(80.0)

# Fisher Exact Test was done to analyse the data; NS = Not significant
*Chi-square (χ2) Test was employed to analyse the data.
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TABLE VI. Comparison of systolic BP between two groups
Magnesium
(n = 30)

Control
(n = 30)

p-value

138.4 ± 7.3

137.5 ± 8.1

0.665

At 30 minutes

131.1 ± 7.6

128.4 ± 7.2

0.170

At 1 hour

118.5 ± 9.4

115.9 ± 7.5

0.250

At 1.5 hour

111.5 ± 10.3

107.5 ± 5.1

0.060

At 2 hours

109.5 ± 9.5

105.3 ± 6.7

0.051

At 2.5 hours

110.6 ± 7.1

109.1 ± 8.9

0.485

At 3 hours

116.9 ± 10.2

119.3 ± 8.0

115.5 ± 23.3

122.0 ± 7.9

0.157

At 4 hours

120.3 ± 10.7

126.5 ± 5.6

0.007

82

80

GP

78

Magnesium
Control

76

0.321

At 3.5 hours

84

0

0.5

1

1.5

2

2.5

3

3.5

4

Time interval (hour)

Fig 3. Monitoring of DBP at different time interval

# Data were analysed using Repeated Measure ANOVA & were
presented as mean ± SD.

TABLE VIII. Comparison of heart rate between two groups

Mean systolic BP (mmHg)

150

Heart rate#
(bpm)

140

130

120

GP

110

Magnesium
Control

100

0

0.5

1

1.5

2

2.5

3

3.5

4

Time interval (hour)

TABLE VII. Comparison of diastolic BP between two groups
Magnesium
(n = 30)

Control
(n = 30)

p-value

At baseline

85.2 ± 4.5

82.9 ± 5.1

0.077

At 30 minutes

82.1 ± 3.0

81.9 ± 4.1

0.859

At 1 hour

78.5 ± 5.9

79.3 ± 4.1

0.545

At 1.5 hour

78.8 ± 4.6

78.1 ± 5.9

0.612

At 2 hours

78.3 ± 7.2

77.9 ± 6.8

0.841

At 2.5 hours

80.8 ± 4.7

80.0 ± 6.1

0.559

At 3 hours

82.2 ± 3.6

82.9 ± 2.9

0.413

At 3.5 hours

80.5 ± 6.6

83.7 ± 3.3

At 4 hours

80.5 ± 5.2

84.5 ± 3.2

Diastolic BP #
(mmHg)

Control
(n = 30)

p-value

At baseline

72 ± 4

74 ± 5

0.037

At 30 minutes

79 ± 14

85 ± 6

0.031

At 1 hour

87 ± 6

90 ± 5

0.013

At 1.5 hour

82 ± 5

85 ± 6

0.014

At 2 hours

80 ± 6

84 ± 5

0.002

At 2.5 hours

83 ± 6

83 ± 15

0.912

At 3 hours

88 ± 5

84 ± 5

0.005

At 3.5 hours

80 ± 5

85 ± 5

0.001

At 4 hours

82 ± 6

86 ± 6

0.025

# Data were analysed using Repeated Measure ANOVA & were
presented as mean ± SD.

Fig 2. Monitoring of SBP at different time interval

Group

Group
Magnesium
(n = 30)

TABLE IX. Comparison of CVP between two groups

CVP# (cm of water)

Group

p-value

Magnesium
(n = 30)

Control
(n = 30)

At baseline

10.0 ± 0.2

11.9 ± 0.9

0.050

At 30 minutes

8.4 ± 0.7

7.7± 0.9

0.001

At 1 hour

4.9 ± 0.8

4.8 ± 0.8

0.636

At 1.5 hour

7.9 ± 0.8

7.7 ± 0.8

0.252

At 2 hours

8.9 ± 0.8

8.5 ± 0.9

0.109

At 2.5 hours

10.3 ± 0.7

8.8 ± 0.8

0.007

At 3 hours

8.3 ± 0.6

6.1 ± 0.7

<0.001

0.020

At 3.5 hours

11.5 ± 0.6

9.7 ± 0.9

0.001

0.001

At 4 hours

12.0 ± 0.6

10.8 ± 1.0

0.001

# Data were analysed using Repeated Measure ANOVA & were
presented as mean ± SD.

# Data were analysed using Repeated Measure ANOVA & were
presented as mean ± SD.
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At baseline

Mean diastolic BP (mmHg)

Group

Systolic BP#

86
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tachycardia.
Fanning10, Karmy-Jones and
11
associates in a similar study did not find any
significant differences between treatment and
control groups in terms of incidence of atrial
fibrillation
development.
Kaplan7
reported
supraventricular tachycardia in magnesium and
control group in 2% and 4% cases respectively
and artrial fibrillation in 15% and 16%
respectively.
The
reported
incidence
of
supraventricular arrhythmia ranges from 40-47%,
wher eas ventricular arrhythmia was over 30%.12
There are reports suggesting that magnesium
reduces the incidence of ventricular arrhythmia &
supraventricular arrhythmias including atrial
fibrillation.13,14

DISCUSSION:

ORIGINAL ARTICLE

Saha et. al.

Arrhythmia is not uncommon after coronary
artery
bypass
grafting
surgery
(CABG).
Publications as early as 1930s documented that
magnesium deficiency can precipitate ventricular
arrhythmias and that treatment with magnesium
has
antiarrhythmic
potency
on
the
supraventricular as well as ventricular level.6
Based on this concept, the present study was
conducted
to
see
whether
peroperative
magnesium infusion could reduce the incidence of
arrhythmia in patients undergoing CABG surgery.
In the present study all the baseline
characteristics except NYHA functional class were
almost identical between the study and the
control groups. The NYHA class II subjects
demonstrated their significant presence in the
Magnesium group (70%) compared to that in the
Control group (46.7%). Males were predominant
in both the groups. Kaplan7 also reported a male
predominance in either group. Toraman8 reported
no difference in the use of preoperative calcium
channel blocker use (p=0.420). Kaplan9 showed
that there was no difference between the
magnesium and control group in terms of
preoperative use of beta-blockers (p=0.717) and
calcium-channel blockers (p=0.661). None of the
factors like diabetes, previous MI, hypertension
and ejection fraction was found to be significantly
different between groups. Kaplan7 also reported
distribution of previous myocardial infarction,
hypertension, diabetes mellitus in the magnesium
and control group to be almost identical. Toraman8
found no significant difference in NYHA functional
class between magnesium and control group.
There was no difference between the groups in
terms of number of grafts required.

Harris and associates15 found an incidence of
arrhythmia of 22% after 16 mmol of magnesium
chloride infusion, compared with 63% in control
patients. The authors measured plasma and urine
magnesium.2 In another study administration of 2
gm of magnesium chloride after termination of
CPB resulted in a reduction in the incidence of
ventricular arrhythmia from 34 to 16%.1 This
group first used ultra filterable magnesium as a
reflection of ionized and chelated magnesium,
thus excluding the protein-bound fraction.
Casthely and colleagues16 administered four
different regimens of magnesium sulfate during
CPB and found that the highest magnesium
regimen was associated with the least incidence of
postoperative cardiac arrhythmia. In these
studies, magnesium administration prevented
ventricular, but not supraventricular, rhythm
abnormalities. Other authors found a greater
effect on supraventricular arrhythmia: Wistbacka17
demonstrated an incidence of AF in 24% of
patients who received a high magnesium infusion
regimen compared with 45% in patients receiving
a low-magnesium regimen. Fanning10 demonstrated
a decrease in the frequency of postoperative AF in
magnesium- treated patients compared with
placebo but found no difference in the incidence of
ventricular arrhythmia. Balser18 demonstrated
that small dose of postoperative magnesium
supplementation reduced the incidence of
ventricular arrhythmia, but larger doses of
magnesium were needed to prevent AF. Thus, the

All peroperative variables like development of
arrhythmia, timing of arrhythmia and types
arrhythmia encountered were almost similar in
magnesium and control group (p > 0.05). Majority
of the patients in both groups experienced atrial
fibrillation. Three patients in the magnesium
group and four patients in the control group
developed atrial fibrillation. Only one patient in
the control group exhibited supraventricular
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findings of the present study and those of other
investigators discussed so far suggest that
magnesium
could
reduce
the
incidence
arrhythmia during peroperative period to
acceptable level in patients undergoing CABG. The
systolic and diastolic blood pressures, heart rate
and central venous pressures in patients receiving
magnesium also did not go beyond normal range
during the whole period of observation.

The use of magnesium as an antiarrhythmic drug
for extrasystole, supraventricular tachycardia and
atrial fibrillation has been a matter of increasing
interest and controversy over recent years. In
view of the influence of magnesium on electrical
stability and function of myocardial cells as well as
the myocardium as a whole, the drug appears
valuable in a wide array of arrhythmias.
Arrhythmia developed after CABG surgery is a
serious cause of morbidity. The incidence of
arrhythmia could be lowered with magnesium
supplement in Off-Pump Beating Heart CABG
surgery. However, as the present study was
carried out on a small sample, it is difficult to
generalize the findings to the reference
population. Further study with large sample is
recommended to draw a generalizable conclusion.
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controversial. The association between OCD and
personality disorders (PD) is one of the best-known
relationships between mental state and personality.
OCD is the 4th most prevalent psychiatric disorder in
Epidemiological Catchment Area (ECA) Survey1 and
the 10th most disabling of all medical disorders in an

INTRODUCTION:
The study of obsessive-compulsive disorder (OCD)
has raised an increasing interest in different fields
over the last few years. The study of personality
disorder in individuals with OCD has intrigued
researchers & clinicians for many years, but remains
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Morshed et. al.

The clinical condition of OCD is characterized by the
presence of obsessions or compulsions. An obsession
is a recurring and persistent thought, idea, or image,
which is experienced in a parasitic way and its
content is usually undesirable and produces anxiety;
it is involuntary and disturbs the course of the
subject’s normal thought activity. Sometimes, it is
accompanied by the need to perform a certain action
(either behavior or other thoughts), which is performed
as a compulsion or obsessive ritual with the aim of
reducing the feeling of distress. Reported age at
onset is usually during the adolescence. The onset
for males occurred significantly earlier than for
females and 83% of patients experienced the onset
of significant symptoms between ages 10 and 24
years.4 OCD is found more common in female
(67.8%) than male (32.2%) in Bangladesh.3

The co-morbidity of OCD and PDs has been studied
more systematically since the establishment of a
separate axis for PD in DSM-III.9 Recent studies,
employing structured assessments, have shown that
most individuals with OCD meet criteria for at least
one co-morbid PD, usually from the anxious cluster,
although only a minority has OCPD.10-12 Thus, other
personality patterns, usually mixed types, seem to
occur more frequently in OCD.13 However, which of
the specific cluster among others obtains the highest
prevalence depends on which version of the DSM is
used for the assessment of PDs. The prevalence of
OCPD in a sample of OCD patients increased when
DSM-III-R criteria were applied instead of DSM-III
criteria.14 Assessments of PD in OCD patients are
scarce according to DSM-IV criteria. In one study
using DSM-IV, a predominance of Cluster C PDs was
found, with the majority of patients fulfilling criteria
for OCPD.15 In Bangladesh, by far, no study has yet
been done to measure the PD among OCD
population. So, the present study aims to investigate
the prevalence of PD among OCD patients and the
socio-demographic variables that determine the
development of PD in OCD patients.

Persons with OCD are commonly affected by other
mental disorders. The lifetime prevalence for major
depressive disorder in persons with OCD is about
67% & for social phobia about 25%. Other common
co-morbid psychiatric diagnosis in OCD patients
includes alcohol use disorder, generalized anxiety
disorder, specific phobia, panic disorder, eating
disorders and personality disorders. OCD exhibits a
superficial resemblance to obsessive compulsive
personality disorder. Personality Disorder (PD) is an
enduring pattern of behavior and inner experiences
that deviates significantly from the individual’s
cultural standards; is rigidly pervasive; has an onset
in adolescence or early adulthood; is stable through
time; leads to unhappiness and impairment; and
manifests in at least two of the following four areas:
cognition, affectivity, interpersonal function, or
impulse control. PD symptoms are ego syntonic and
alloplastic (adapt by trying to alter the external
environment rather than themselves).5
Personality Disorders are classified according to
DSM-IV into three clusters. The clusters are based
on descriptive similarities. Cluster A includes three
PDs with odd, aloof features (Paranoid, Schizoid and

METHODS:
This cross-sectional analytical study was carried out on
Bengali speaking patients with Obsessive Compulsive
Disorder attending in Obsessive Compulsive Disorder
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Schizotypal). Cluster B includes four PDs with
dramatic, impulsive and erratic features (Borderline,
Anti-social, Narcissistic and Histrionic). Cluster C
includes three PDs sharing anxious & fearful features
(Avoidant, Dependent and Obsessive Compulsive).
Other than these ten types of PDs, there are two
other types; Depressive and Passive-Aggressive.
Individuals frequently exhibit traits that are not
limited to a single PD. When a patient meets the
criteria for more than one PD, clinician/researcher
should include each.5 Among those with OCD, the
prevalence of individual categories of PD appears to
vary between the sexes. Men with OCD are more
likely to meet diagnostic criteria for anti-social,6
schizotypal7 or obsessive-compulsive personality
disorder (OCPD),8 while borderline and dependent
personality disorders appear to be more frequent
among women.7

early burden of disease study. The lifetime prevalence
rates of OCD (range 1.9-2.5%) and annual
prevalence rates of OCD (range 1.1-1.8%) are
remarkably consistent across countries except
Taiwan.2 Prevalence of OCD in Bangladesh is 0.5%.3
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level educated or higher comprised of 47% of the
sample, secondary and higher secondary level
educated were 29.8% and 15.2% respectively. More
than two-thirds (69.5%) of the respondents
belonged to nuclear family and over 70% of the
patients lived in the urban community (Table I).

(OCD) Out-Patient Clinic of the Psychiatric
Department (OPD) at Bangabandhu Sheikh Mujib
Medical University (BSMMU), Dhaka, Bangladesh
over a period of 19 months from January 2015 to
September 2016. A total of 151 patients of both
sexes, aged ≥ 18 years or above diagnosed as
having OCD based on DSM-IM-IV criteria were
consecutively included in the study. However,
patients who is psychotic, mute, non-communicable
and having serious medical illness and cognitive
impairment were excluded from the study. A
three-phase approach has been used for data
collection. The researcher carried out initial structured
interviews. The full assessment of OCD was done in
the first phase of the survey by an expert consultant
of psychiatry in OCD clinic of BSMMU. After meeting
all the eligibility criteria, sociodemographic
information was taken by the researcher in second
phase and in last phase, the SCID-II questionnaire
was applied to screen for Personality Disorders
among the OCD patients by face to face interview
complying with all ethical issues.

Prevalence and types of personality disorder:
Using SCID-II, out of total 151 patients, 94(62%)
were screened as having personality disorders (PDs).
The most dominant types of personality disorder
found were OCPD (41.5%) and avoidance (39.4%).
Over one-third (38.3%) of the patients were
paranoid, 22.3% were schizo-typal, 18% borderline
and 16% schizoid disorders. A quarter (25.5%) of
patients was found depressive, 10.6% dependent &
7.4% anti-social. A few patients were narcissistic
(5.3%), passive-aggressive (1.1%) or histrionic
(2.1%) (Table II). In terms of severity of OCD,
mostly were of moderate severity (44.4%) or severe
(35.8%). Patients with extreme OCD were 13.2%
and mild OCD 6.6% (Table III).
Association between demographic characteristics & PD

Data analysis was performed by statistical package
for social science (SPSS), version-17. The test
statistics used to analyze the data were Chi-square
or Fisher’s Exact Test and Unpaired t-Test. Data
presented on categorical scale were compared
between groups (with and without OCD) using
Chi-square (χ2) or Fisher’s Exact Test, as
appropriate, while the data presented on continuous
scale were compared between groups using
Unpaired t-Test. The level of significance was set at
5% and p < 0.05 was considered significant.

The mean age of the OCD patients with PD was
observed to be significantly higher than those without
PD (p=0.047). Male OCD patients were 2.4 (95% CI
of OR: 1.2-4.7) times more likely to have PD than
their female counterparts (p=0.012). Ethnic groups
other than Muslims tend to be associated with PD
more often and carry more than 8-fold (95% CI of
OR: 8.4–37.2) higher risk of having the condition
(p=0.001). Likewise, other occupants were nearly 2
(95% CI of OR: 0.98-3.74) times more prone to have
PD than the students (p=0.056). None of the other
demographic characteristics was found to be
associated with PD (Table IV). Nearly 60% of the PDs
were found in severe and extreme OCD patients as
compared to 41.5% in mild and moderate form of
OCD patients. The risk of having PDs in severe and
extreme OCDs is 2.8(95% CI of OR: 1.4-5.6) times
higher than that in mild and moderate OCDs (Table
V). Nearly 60% of the PDs were found in sever and
extreme OCD patients as compared to 41.5% in mild
and moderate form of OCD patients. The risk of
having PDs in severe and extreme OCDs is 2.8 (95%
CI of OR: 1.4-5.6) times higher than that in mild and
moderate OCDs (Table VI).

RESULTS:
Demographic characteristics:
Almost half (49%) of the OCD patients belonged to
the age group 20-30 years with mean age of the
patients being 28 years (range: 13-60 years).
Females were a bit higher (53.6%) than the males
(46.4%). Majority (84.1%) of the patients was
Muslim. In terms of occupation, students formed
41.1%, followed by housewives (31.1%), service
holder (12.6%), unemployed (9.9%), businessman
(2.6%), others (2.7%). Over half (51%) of the
patients were unmarried, 45% married. Graduate
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Association between sex and type of PDs:

TABLE II. Distribution of patients by types of personality
disorder (n = 94*)

Association between sex and types of PDs shows that
out of the 12 types of PDs, paranoid and OCPD
demonstrated their significant presence in males
(p = 0.020 & p=0.042 respectively), while borderline
PD tend to be more often associated with females
(p= 0.023). Anti-social PD was considerably higher
in males than their female counterparts (p=0.087)
(Table VII).

Types of personality disorder

Frequency

Percentage

32
74
27
15
03

21.2
49.0
17.9
19.9
2.0

70
81

46.4
53.6

127
20
02
02

84.1
13.2
1.3
1.3

15
62
47
04
19
03

9.9
41.1
31.1
2.6
12.6
2.7

77
68
01
05

51.0
45.0
.7
3.3

02
09
45
23
72

1.3
6.0
29.8
15.2
47.7

109
42

72.2
27.8

105
46

69.5
30.5

Percentage

36
39
37
15
21
17
10
07
05
01
24
02

38.3
41.5
39.4
16.0
22.3
18.1
10.6
7.4
5.3
1.1
25.5
2.1

*Total will not correspond to 100% for multiple response
TABLE III. Distribution of patients by severity of OCD (n = 151)

Severity of OCD

Frequency

Mild
Moderate
Severe
Extreme

Percentage

10
67
54
20

6.6
44.4
35.8
13.2

*Total will not correspond to 100% for multiple response
TABLE IV. Association between demographic characteristics
and personality disorders

PD
Present
(n = 94)

Absent
(n = 57)

OR
(95% of
CI of OR)

29.1 ± 9.1

26.2 ± 7.8

Not computable

0.047

51(54.3)
43(45.7)

19(33.3)
38(66.7)

2.4
(1.2-4.7)

0.012

22(23.4)
72(76.6)

2(3.5)
55(96.5)

8.4
(1.9-37.2)

0.001

61(64.9)
33(35.1)

28(49.1)
29(50.9)

1.9
(0.98 – 3.74)

0.056

Unmarried & separated 54(57.4)

40(42.6)

29(50.9)
28(49.1)

1.3
(0.67-2.52)

0.432

41(43.6)
53(56.4)

31(54.4)
26(45.6)

0.65
(0.33-1.25)

0.199

67(71.3)
27(28.7)

42(73.7)
15(26.3)

0.88
(0.42-1.86)

0.749

63(67.0)
31(33.0)

42(73.7)
15(26.3)

0.72
(0.35-1.50)

0.388

Demographic
characteristics
Age (yrs)
Sex
Male
Female
Religion
Other religion
Muslim
Occupation
Other occupants
Student
Marital status
Married
Education
Graduate or above
Below graduation
Habitat
Urban
Rural
Family status
Nuclear
Joint

p-value

Figures in the parentheses indicate corresponding %;
*Chi-squared Test (χ2) was done to analyze the data.

*Mean ± SD = (28 ± 8.7) years; range = 13 – 60 years.
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Demographic characteristics

Frequency

Paranoid
OCPD
Avoidant
Schizoid
Schizo-typal
Borderline
Dependent
Anti-social
Narcissistic
Passive-aggressive
Depressive
Histrionic

TABLE I. Distribution of patients by demographic
characteristics (n = 151)
Age* (yrs)
< 20
20 – 30
30 – 40
40 – 50
≥ 50
Sex
Male
Female
Religion
Muslim
Hindu
Christian
Buddhist
Occupation
Unemployed
Student
Housewife
Businessman
Service
Others
Marital status
Unmarried
Married
Separated
Divorced
Education
Illiterate
Primary level
Secondary level
Higher Secondary level
Graduate and above
Habitat
Urban
Rural
Family status
Nuclear family
Joint family

Morshed et. al.
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than those without PD (26.2±7.8 years) (p=0.047).
Early intervention and treatment of OCD may
reduce the risk of having PD. Compared to females,
male OCD patients were 2.4 times more at risk of
having PD (p=0.012). Men with OCD were more
likely to have Paranoid, Obsessive-Compulsive,
Avoidant and Depressive PDs. In other studies, men
with OCD were reported more likely to have
personality psychopathology in general than women
and antisocial PD,6 obsessive-compulsive PD8 and
cluster A subtypes in particular.7 Most of the types of
PDs are more common among men in general
population around the world. Researcher found
more presence of different types of PDs among men
in OCD population. The present study also showed
that ethnic groups other than Muslims carry more
than 8-fold higher risk of having PDs (p=0.001).
Bangladesh is a country of multiple cultures where
different ethnic groups believe to coexist. Presence
of different religion rituals may aggravate the
severity of obsessive-compulsive symptoms, which
in turn increase the risk of having PD among
patients with OCD. Researcher found that occupants
other than students were nearly 2 times more prone
to have PD (p=0.056). None of the other demographic
characteristics was found to be associated with PDs.
Personality Disorders are common and chronic.
They occur in 10-20% of the general population.
Approximately 50% of psychiatric patients have a
PD which is frequently co-morbid with other clinical
syndromes. PD is also a predisposing factor for
other psychiatric disorders (e.g., substance use
disorder, suicide, affective disorders, impulse control
disorder, eating disorder and anxiety disorder) in
which it interferes with treatment outcomes of many
clinical syndromes & increase personal incapacitation
and morbidity. OCD is associated with reduced
quality of life as well as high levels of social and
occupational impairment. Majority of patients report
a gradual worsening of obsession and compulsion
prior to the onset of full criteria of OCD, which is
followed by chronic course. The nature of the
personality pathology is diverse. Persons with PDs
generally refuse psychiatric help, deny their
problems than persons with anxiety disorders,
depressive disorders, and are reluctant to receive
treatment. Person with PDs do not feel anxiety

TABLE V. Association between severity of OCD and PD

PD

Severity
of OCD

Present
(n = 94)

Absent
(n = 57)

OR
(95% of
CI of OR)

Severe & extreme
Mild & moderate

55(58.5)
39(41.5)

19(33.3)
38(66.7)

2.8
(1.4-5.6)

p-value

0.003

Figures in the parentheses indicate corresponding %;
*Chi-squared Test (χ2) was done to analyze the data.
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TABLE VI. Association between sex and types of PDs

Sex

Type of PD

Male
(n = 51)

Female
(n = 43)

p-value

Paranoid
OCPD
Avoidant
Schizoid
Schizo-typal
Borderline
Dependent
Anti-social
Narcissistic
Passive-aggressive
Depressive
Histrionic

25(49.0)
26(51.0)
18(35.3)
8(15.7)
10(19.6)
5(9.8)
4(7.8)
6(11.8)
4(7.8)
0(0.0)
16(31.4)
1(2.0)

11(25.6)
13(30.2)
19(44.2)
7(16.3)
11(25.6)
12(27.9)
6(14.0)
1(2.3)
1(2.3)
1(2.3)
8(18.6)
1(2.3)

0.020
0.042
0.379
0.938
0.488
0.023
0.534
0.087
0.239
0.457
0.157
0.708

Figures in the parentheses indicate corresponding %;
*Chi-squared Test (χ2) was done to analyze the data.

DISCUSSION:
The study showed that over 60% of the patients
with OCD have Personality Disorders (PDs)
indicating a high prevalence of PDs in Bangladeshi
OCD patients. Using SCID-II questionnaire an even
higher prevalence of PDs (75%) was observed in
OCD.16 This potentially highlights the poor specificity
of SCID-II questionnaires. The SCID-II questionnaire
was deliberately constructed to be over-inclusive,
with a high sensitivity but low specificity, in order to
find individuals who might be expected to have a
PD.17 Therefore, the method of assessment used in
this study has led to an over-estimation of
personality problems.
The study findings showed that almost half (49%) of
OCD patients belonged to the age group 20-30
years with mean age being 28 years (range: 13-60
years) indicating that OCD is disease of young age.
The mean age of the OCD patients with PD (29.1 ±
9.1 years) was observed to be significantly higher

48

Sociodemographic Determinants of Personality Disorder In Patients of Obsessive-compulsive Disorder

about their maladaptive behavior. So, OCD patients
with co-morbid PDs may have a very poor outcome.
They remain undiagnosed and untreated.5

sive disorder in Iran. BMC Psychiatry 2004;4:2. doi:
10.1186/1471-244X-4-2
3.

Feroz AHM, Karim ME, Alam MF, Rahman AHMM, Zaman
MM. Prevalence, medical care, awareness and attitude
towards mental illness in Bangladesh. Bangladesh
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4.

Rasmussen SA and Eisen JL.The epidemiology and
clinical features of obsessive compulsive disorder.
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Conclusion:
From the findings of the study, it appears that OCD
generally affects young people with no sex
differential. A substantial proportion of the OCD
patients may have PDs. Male OCD patients,
non-Muslims and occupants other than students are
more prone to have PD. Persons with Personality
Disorders are far more likely to refuse psychiatric
help and deny their problems. Early intervention is
crucial. Parents, family members and friends should
be educated properly about the disease and its
burden so that they can help the OCD patients to
overcome their mental health associated PD.
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There are several limitations of the study which
deserve mention. Firstly, the SCID-II questionnaire
deliberately constructed to be over-inclusive has led
to an over-ascertainment of personality problems
and requires a second stage interview in order to
improve the likelihood of detecting cases of PD.
Secondly, the sample was not sufficiently enough to
represent the study population. Further, it was a
hospital-based study and, as such the findings of the
study cannot be generalized to reference population.
Thirdly, patients with Obsessive Compulsive Disorder
was diagnosed clinically by single expert consultant
due to time limitation, which was not verified by
other independent observer.
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Ludwig’s Angina: An Update of Clinical Features and Management
Syed Hasan Imam Al-Masum1, Ali Jacob Arsalan2

ABSTRACT

Methods: The present descriptive study was conducted in Bangladesh Institute of Child Health & Dhaka Shisu
Hospital, Sher-e-Bangla Nagar, Dhaka between January 2012 to December 2016. Having obtained approval
from the Institutional Review Board of the Institute, we retrospectively analyzed the clinical course and
management of Ludwig’s angina. During the period a total of 27 patients’ record were found available. Data
were collected on demographic and clinical characteristics, causes and predisposing factors, investigations,
complications developed and outcome of LA. Penicillin with or without additional anaerobic coverage with
clindamycin or metronidazole were used as key patient management strategy. Steroid was given for faster
recovery of the patients having airway compromise. Patients who did not recover with conservative treatment
underwent surgical treatment with incision and drainage.
Result: In the present study children with Ludwig’s angina presented with bilateral swelling of the neck and
submandibular region accompanied by pain and induration in the affected region. Systemic symptoms, such as,
fever and malaise were also frequently present. Two-thirds (66%) of the children had dehydration and almost
half (48%) had toxic look. Over one-third (37%) of the children exhibited, restricted backward and upward
elevation of tongue and over half with trismus. Of the systemic signs, high temperature, tachycardia, and
tachypnoea were common presentation. One-third of the children exhibited signs of airway obstruction. Fifty
percent of the children had the history of toothache (lower molar) one or two weeks prior to the development
of Ludwig’s angina, 40% had history of mumps and 3.7% had history of trauma to the mandible. Over
one-quarter developed pneumonia with mediastinitis. Airway obstruction, manifested as unable to swallow
saliva, dyspnoea, stridor and cyanosis, was exhibited by over 55% of the children and received intravenous
steroid for faster recovery from the condition. More than three-quarters (77.7%) of the patients responded to
Penicillin with or without clindamycin or metronidazole and those who did not respond to it (22.3%) underwent
operative treatment.
Conclusion: Despite modern medical and surgical interventions have improved the outcomes of Ludwig’s angina
to a great extent, it still remains a potentially lethal disease in the pediatric population. Early recognition of the
disease with identification of airway obstruction and prompt intravenous antibiotic therapy could resolve the
disease without any complications or need for surgical intervention.
Key words: Ludwig’s Angina, Clinical Features and Management etc.

era, the rapid expansion and displacement of the
anatomical structures of the oral cavity and
oropharynx resulting from this infection could not be
effectively prevented. The airway obstruction was
the most frequent outcome of the disease, with

INTRODUCTION:
Ludwig’s angina (LA) is a potentially lethal, rapidly
spreading cellulitis of the floor of mouth and neck. It
was first described by German physician Wilhelm
Fredrick von Ludwig in 1836. In the preantibiotic
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Background & objective: Ludwig’s angina (LA) is a potentially life-threatening, rapidly spreading, bilateral
cellulitis of the submandibular spaces in children. In the preantibiotic era, the airway obstruction was almost
inevitable and case fatality rate was as high as 60%. With the introduction of antibiotics in 1940s the LA has
become an uncommon disease. As such, many physicians have limited experience of it. But its early recognition
and aggressive management still carries utmost importance to avoid life-threatening acute airway obstruction.
Therefore, the present study was undertaken to update the physicians with clinical features and management
of Ludwig’s angina.

Ludwig’s Angina: An Update of Clinical Features and Management

Al-Masum et. al.

from the Institutional Review Board of the Institute,
we retrospectively analyzed the clinical course and
management of Ludwig’s angina. During the period
a total of 27 patients’ record were found available.
Data were collected on variables of interest
(demographic characteristics of the presenting
patients, causes and predisposing factors, clinical
presentation, investigations, complications developed
& management outcome of LA) and were analyzed
using descriptive statistics (frequency, percentage,
mean and standard deviation about the mean).

fatality rates as high as 54% to 60%.1 This rate has
significantly been reduced since the 1940s with the
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introduction of antibiotics, the improvement of oral
and dental hygiene, and the aggressive surgical
approaches.2
Ludwig’s angina involves bilateral sublingual,
submandibular and submental spaces. It is
characterized as a brawny swelling and induration in
the submandibular region and elevation of the
tongue and floor of the mouth with high fever and
tachycardia. The primary site of infection in LA is
submandibular space. The tongue becomes
massively swollen, immobile & displaced superiorly
against the palate and posteriorly into hypopharynx,
which results in airway compromise and puts the
patient in danger of respiratory obstruction.3 Airway
obstruction may occur through posterior and
superior displacement of oral structures of the
pharynx.4 Pre-existing acute dental infections in the
form of abscesses, post-extraction sepsis and
pericoronitis are the most common causes.5 The
predisposing factors are dental caries, recent dental
extraction, immunosuppression, sickle cell anemia,
oral mucosal lacerations, submandibular sialadenitis,
and mandibular fractures.6 While odontogenic
infection, especially of the 2nd and 3rd lower molar
tooth is the most common cause in adults,7 the deep
neck space infections subsequent to upper
respiratory tract infection (URI) is the major cause
in children.8

RESULT:
Over 40% of the children with Ludwig’s angina
presented at 5-6 years of age, 55.6% between 7-10
years and only 1(3.7%) at the age of 12 years with
mean age of the children being 7.1 ± 1.7 years.
Males outnumbered females with male to female
ratio being 11:9. Over half (51.9%) came from the
urban slums and the rest from urban non-slum
areas. Nearly half (48.1%) was poor and the rest
(51.9%) was lower middle class. The average
duration of disease was 10 days (Table I). Over half
(51.9%) of the children had the history of toothache
(lower molar) one or two weeks prior to the
development of Ludwig’s angina, 11(40.7%) had
history of mumps and 2(3.7%) history trauma to
the mandible (Table II).
Children invariably presented with bilateral swelling
of the neck and submandibular area with pain in the
affected region and dysphagia.

Early recognition & prompt management of Ludwig’s
angina are, therefore, of paramount importance to
avoid life-threatening acute airway obstruction.10
Early recognition mainly depends on recognition of
its clinical presentation. As Ludwig’s angina has now
become uncommon in adults and children, many
physicians have limited experience of it. Therefore,
the present study was intended to update the
physicians with clinical features of Ludwig’s angina.

METHODS:
The present descriptive study was conducted in
Bangladesh Institute of Child Health & Dhaka Shisu
Hospital, Sher-e-Bangla Nagar, Dhaka between
January 2012 to December 2016. Having approval

Fig. 1. Progressive submandibular neck swelling of a 14 year
old boy. (Source:Adapted from Britt et al9 2000)
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TABLE III. Distribution of children by their clinical symptoms (n = 27)

Clinical
presentation

Frequency

Percentage

Focal symptoms

Age (years)
5-6
7-10
> 10
Sex
Male
Female
Residence
Urban
Urban slum
Socioeconomic status
Poor
Lower middle
Disease duration (days)

Percentage

11
15
1

40.7
55.6
3.7

15
12

55.6
44.4

13
14

48.1
51.9

13
14

48.1
51.9

Causes or predisposing factors

Dysphagia

27

100.0

Systemic symptoms

27

100.0

Fever with or without chill

27

100.0

Malaise

27

100.0

Dehydration

18

66.7

Toxic appearance

13

48.1

Frequency Percentage

Local
Local erythema
with induration
Severely tender to touch
Fluctuation
Restricted backward and
upward elevation of tongue
Systemic
Temperature (≥ 1030F)
Tachycardia
(Pulse >120 beats/min)
Restricted mouth opening
(Trismus)
Tachypnoea
(> 22 breaths/min)

Mean ± SD
(range)

7.1 ± 1.7 (5-12)

Mean ± SD
(range)

27
27
7

100.0
100.0
25.9

10

37.0

17

62.9

102.5 ± 1.24 (100-104)

19

70.3

93.4 ± 5.0 (72-102)

15

55.5

16

59.2

22.0 ± 4.0

TABLE V. Distribution of children by signs of airway obstruction (n = 27)

Signs of airway obstruction
Inability to swallow saliva
Dyspnoea
Stridor
Cyanosis

Frequency

Percentage

12
9
4
4

44.4
33.3
14.8
14.8

TABLE VI. Distribution of children by investigation findings (n = 27)

Investigation findings

10.1 ± 1.7 (5-13)

Frequency

Percentage

14
11
2

51.9
40.7
7.4

Mean ± SD

TC of WBC (cu-mm)
14878 ± 3354
DC of WBC
Ploymorphonuclear leucocytes (%) 76.8 ± 6.2
Lymphocytes (%)
20.1 ± 6.6
Esinophil (%)
4.4 ± 1.1
Monocyte (%)
5.0 ± 0.6
Serum CRP (mg/dl)
21.4 ± 5.2

TABLE II. Distribution of children by causes/factors of Ludwig’s
angina (n = 27)
Toothache (lower molar)
Mumps
Trauma to the mandible

100.0

Signs (examination
findings)

TABLE I. Distribution of children by their demographic
characteristics (n = 27)

Frequency

100.0

27

TABLE IV. Distribution of children by clinical signs (n = 27)

Systemic symptoms such as fever with or without
chill and malaise were also present in all the
children. Two-thirds (66.1%) of the children had
dehydration and nearly half (48.1%) had toxic look
(Table III). Local erythema with induration and
severe tenderness were invariably present. Flactuation
sign, restricted backward and upward elevation of

Demographic
characteristics

27

Pain in the affected region
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Range
9700-20000
(69-87)
(10-41)
(3-7)
(4-6)
(13-31)
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Fig. 2. Edema and induration of the floor of the mouth
resulting in elevation of the tongue seen secondary to
Ludwig’s angina in a 5 year old boy (Source:Adapted from
Britt et al9 2000)

Bilateral swelling of neck
& submnadibular area
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submandibular region accompanied by pain and
induration in the affected region. Systemic
symptoms such as fever and malaise were also
frequently present. Two-thirds (66%) of the children
had dehydration. Toxic appearance was also no less
(48%). Over one-third (37%) of the children
exhibited restricted backward and upward elevation
of tongue & over half was with trismus. Of the
systemic signs, high temperature, tachycardia, &
tachypnoea were common presentation. Consistent
with the findings of the present study Harrison &
associates.11 demonstrated that patients with
Ludwig’s angina classically present with a myriad of
focal and systemic signs and symptoms. Focal
symptoms may include pain in and around the
submandibular
region,
dysphagia,
trismus,
dysphonia, & drooling. These are often accompanied
by local physical signs, such as, progressive bilateral
submandibular and submental neck swelling, firm
induration of the floor of the mouth, and edematous
posterior and superior displacement of the tongue
(Figure 1 & 2). Frequently encountered systemic
signs and symptoms include fever, chills, malaise,
dehydration from decreased oral intake, and a
generalized toxic ill-appearance which compare well
with our findings.

TABLE VII. Distribution of children by complications encountered
(n = 27)

Complications
Pneumonia
Mediastinitis

Frequency
8
7

Percentage
26.9
25.9

TABLE VIII. Distribution of children by complications encountered
(n = 27)
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Management

Frequency

Percentage

Conservative
Penicillin

27

100.0

Clindamycin

13

100.0

Metronidazole

27

100.0

Intravenous steroid

15

55.5

incision and drainage

6

22.3

Tracheostomy

0

0.0

Operative
Surgical decompression,

tongue and trismus were found in 25.9%, 37% and
55.5% cases respectively. Of the systemic signs,
high temperature (≥1030F), tachycardia, &
tachypnoea were present in 62.9%, 70.3%, and
59.2% respectively (Table IV). In terms of signs of
airway obstruction, 12(44.4%) children were unable
to swallow saliva, one-third (33.3%) was dyspnoeic,
14.8% had stridor and cyanosis (Table V).

The primary site of infection in LA is submandibular
space. The tongue becomes massively swollen,
immobile and displaced superiorly against the palate
and posteriorly into hypopharynx, which results in
airway compromise and puts the patient in danger
of respiratory obstruction.12 The early signs and
symptoms of obstruction, however, might be subtle.
More insidious findings such as dyspnoea, cyanosis,
and/or stridor imply impending airway obstruction
and respiratory compromise.13 In our study around
one-third of the children exhibited signs of airway
obstruction. The management of airway obstruction
is challenging, particularly when it occurs in
children. In children, the larynx is positioned
relatively higher in the neck than in adults, and one
does not have the option for blind nasal intubation
or awake fiberoptic, which otherwise is the
technique of choice in adult patients.14 For the
pediatrician in the outpatient setting, the presence
of firm oedema of the floor of the mouth or tongue
in combination with pain and swelling of the neck

The mean WBC count was 14878 ± 3354 /cu-mm of
blood with polymorphonuclear leucocytes being
predominant (76.8%). The mean serum CRP level
was 21.4 mg/dl (range: 13-31 mg/dl) (Table VI).
Over one-quarter of the children developed pneumonia
(26.9%) and mediastinitis (25.9%). However, none
of the children died of the disease (Table VII). Of the
27 patients, 21(77.7%) improved with conservative
treatment (Penicillin combined with metronidazole
and/or clindamycin). However, over half (55.5%) of
the patients required intravenous steroid for rapid
relief from airway obstruction. The children who did
not improve by conservative management (22.3%)
had to undergo operative treatment with incision
and drainage (Table VIII).

DISCUSSION:
In the present study children with Ludwig’s angina
presented with bilateral swelling of the neck and

54

 Ibrahim Cardiac Hospital & Research Institute

Ibrahim Card Med J 2017; 7 (1&2): 51-56

airway integrity, improves antibiotic penetration into
the infected area, and reduces the length of hospital
stay.19
The children who did not improve by conservative
management (22.3%) underwent operative treatment
with incision and drainage. Surgical decompression
of the cellulitis is reserved for cases that are
unresponsive to medical therapy or for patients who
show clinical evidence of localized abscess formation
upon initial physical examination.9 Contrastenhanced CT imaging should be considered to assess
the extent of the abscess and detect possible
odontogenic etiology.20 However, we did not suggest
it in any of the 6 cases who required surgical
intervention. Finally, adequate nutrition & hydration
were provided to the patients with Ludwig’s angina.

CONCLUSION
Despite modern medical and surgical interventions
have improved the outcomes of Ludwig’s angina to a
great extent, it still remains a potentially lethal
disease in the pediatric population. Early recognition
of the disease is of utmost importance. Pediatricians
and physicians should consider Ludwig’s angina
when patients present with symptoms such as oral
cavity and neck swelling accompanied by pain and
induration, even when no offending pathologies are
immediately apparent. With early diagnosis, airway
observation, management & aggressive intravenous
antibiotic therapy, this disease should resolve
without any complications or need for surgical
interference.

In the present study over 50% of the children had
the history of toothache (lower molar) one or two
weeks prior to the development of Ludwig’s angina,
40% had history of mumps and 3.7% had history of
trauma to the mandible. A periapical abscess,
penetrating injuries of the mouth floor, otitis media,
and oral neoplasms have been reported as potential
causes of Ludwig’s angina.9 Complications of
Ludwig’s angina include sepsis, pneumonia,
asphyxia, empyema, pericarditis, mediastinitis, and
pneumothorax. In our study over one-quarter of the
patients developed pneumonia with mediastinitis.
Early and aggressive antibiotic therapy must be
instituted to eradicate both aerobes and anaerobes.
Penicillin or a penicillin derivative, with or without
additional anaerobic coverage with clindamycin or
metronidazole, is frequently used.2,9,17,18,19 The same
combinations of antibiotics were also applied in our
study as conservative treatment (Penicillin combined
with metronidazole and/or clindamycin) and more
than three-quarters (77.7%) of the patients
responded to it. However, over 55% of the patients
required intravenous steroid for faster recovery
from airway compromise. Intravenous steroids
decrease oedema & cellulitis, which helps maintain
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Management of Emphysematous Pyelonephritis and Subsequent
Renal Functional Outcome
Md. Mohiur Rahman Khan,1 Fahmin Rahman,2 Shafiqur Rahman,3 ATM Mowladad Chowdhury,4 Mirza Mahbubul Hasan5

ABSTRACT

Methods: This prospective study was conducted on 50 consecutive cases of emphysematous pyelonephritis,
who were admitted in BIRDEM General Hospital from January 2011 to June 2012. Patients with EPN were
selected after taking history, clinical examination and radiological image findings. Based on clinical parameter
and radiological grading, patients were categorized for medical or surgical intervention. The forms of surgeries
were open drainage or nephrectomy. Renal parenchymal destruction more than 50% on CT required
nephrectomy.
Results: The mean age of the patients at diagnosis was 47.5 ± 11.8 years (range: 26-70 years). The patients
were predominantly female (82%), invariably diabetic and primarily presented with fever (88%) and loin pain
(82%) followed by dysuria (60%). Over three-quarters (78%) of the patients had poor glycemic control (HbA1c
>7%) and over half (54%) were classified as having class 1 or 2 disease and the rest had class 3 and 4
diseases. Escherichia coli was the commonest pathogen found in urine cultures (70%). Over half (56%)
received medical treatment alone. In the surgical intervention group, patients were mostly toxic with spreading
or severe localized infection, fever and were deteriorating or static even after three days of aggressive
intravenous antibiotic treatment. Of the 22 patients who underwent surgery, nephrectomy was performed in
8(16%) and open drainage in 14(28%) cases. The overall survival rate was 94%. Average serum creatinine
level was found to decrease gradually during follow up. The function of the preserved kidney was found to
improve in the subsequent follow up.
Conclusion: Emphysematous pyelonephritis predominantly affects diabetic females. Kidney preservation should
be the primary target in treating EPN. Adequate resuscitation, diabetic control and parenteral antibiotic are the
treatment of choice. Rapid drainage and nephrectomy should be performed in advanced stages. The focus of
management of patients with emphysematous pyelonephritis should not only to improve survival but also
salvage of the renal unit, for the affected kidney may still function once the infection is eradicated.
Key words: Emphysematous Pyelonephritis, management and Post-treatment renal outcome etc.
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Background & objective: Emphysematous pyelonephritis (EPN) is an acute severe necrotizing infection of the
renal parenchyma and its surrounding tissues that is caused by the presence of gas in the renal parenchyma,
collecting system or perinephric tissue.The present study was intended to assess the functional status of the
emphysematous kidney recovered from infection after treatment.

Management of Emphysematous Pyelonephritis and Subsequent Renal Functional Outcome

study was conducted over a period of 1 and a ½
years from January 2011- June 2012 in the
Department of Urology & the Department of
Medicine, BIRDEM General Hospital, Dhaka. The
patients having emphysematous pyelonephritis
admitted in the Department of Urology or Medicine
were
the
study
population.
Cases
of
emphysematous pyelonephritis diagnosed by
imaging study (USG or CT scan) were included.
However, patients with a recent history of trauma,
urinary catheter insertion, and/or drainage and
fistula between the urinary tract and bowel were
excluded from the study.

INTRODUCTION:

ORIGINAL ARTICLE
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Emphysematous pyelonephritis (EPN) is an acute,
severe necrotizing infection of the renal parenchyma
and its surrounding tissues that results from the
presence of gas in the renal parenchyma, collecting
system or perinephric tissue.1,2 Emphysematous
pyelitis-gas in the collecting system only, has been
categorized as a benign condition.3 By contrast, EPN
requires special attention because of the lifethreatening potential, primarily because of septic
complications. It is commonly seen in diabetics and
immunocompromised patients.4 The clinical features
of EPN are indistinguishable from those of severe
acute pyelonephritis and the diagnosis can be
suspected after a poor response to conventional
antibiotic treatment.5
Infective insult by gas
producing organisms, results in an aggressive
necrotizing process that causes severe parenchymal
damage and dysfunction of the affected kidney6 as
evidenced by raised creatinine. The treatment
strategies of EPN were to preserve the kidney, but in
refractory cases, emergency nephrectomy or open
surgical drainage, along with antibiotic therapy are
the treatment of choice.

After selection of the cases, written consent was
taken from them. Based on clinical parameter and
radiological grading, patients were categorized for
medical or surgical management. The response of
treatment was monitored clinically and by
abdominal USG. Patients were categorized
according to Huang and Tseng CT classification and
managed accordingly. Treatment was started by
resuscitation of patients in state of shock and blood
sugar control, acid base balance correction,
appropriate antibiotics. If there was no clinical
progress or patients were further deteriorated, open
surgical drainage or nephrectomy was preferred.
The response to treatment was monitored by USG or
Non-contrast computerized tomography (NCCT)
After stabilization of the patients’ condition, a DTPA
(99m Tc-diethylenetriaminepentaacetic acid) renogram
scan was done to estimate the differential function
of the affected kidney. In the surgical intervention
arm, patients were predominantly toxic with
spreading or severe localized infection. The
temperature was persisting and the conditions of
the patients were deteriorating or static even after
three days of aggressive intravenous antibiotic
treatment. The forms of surgeries were open
drainage or nephrectomy. Advanced disease with
renal parenchymal destruction more than 50% on
CT warranted nephrectomy. Patients with preserved
kidney were followed up at 1st, 3rd and 6th months
interval. Each follow up included clinical examination,
laboratory investigations, which among others,
included complete blood count, serum creatinine,
urine analysis, abdominal USG, radioisotope scan
(DTPA renogram at 3 months and 6 months). Data

In BIRDEM Hospital a good number of EPN cases are
treated by both medical and surgical intervention.
Depending on severity of infection, preservation of
the kidney is always attempted. Previously the
patients were followed up with serum creatinine
level as the functional status of the affected kidney.
But creatinine becomes affected in case of bilateral
infection or toxic influence of severe unilateral
infection. Isotope renogram is more suggestive to
demonstrate combined and individual renal
function. After completion of treatment or clinical
recovery from emphysematous kidney, the actual
functional outcome of affected kidney can more
precisely be evaluated by isotope renogram,
imaging and biochemistry. This study was designed
to evaluate the subsequent renal functional status of
the affected kidney of clinically recovered patients.

METHODS:
This prospective study was undertaken to assess the
functional status of the emphysematous kidney
recovered from infection following treatment. The
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were processed and analyzed using computer
software

SPSS

(Statistical

Package

for

TABLE II. Demographic characteristics of the study patients (n=50)

Social

Clinical presentations

Sciences), version 16. The test statistics used to
analyze

the

data

were

descriptive

ANOVA statistics. The level of significance was set at
0.05 and p < 0.05 was considered significant.

RESULTS:
aged (46-55 years old) population comprised more
than half of the patients (54%). The mean age of
the patients at diagnosis was 47.5±11.8 years
years).

The

patients

were

predominantly female (82%) with male to female
ratio roughly being 1:4 (Table-I). The clinical
loin

pain

being

the

most

the

Organism

common

complaints (88% and 82% respectively). Dysuria
renal failure (38%), thrombocytopenia (22%),
altered sensorium (20%) and shock (12%) at
admission were warning signs for poor prognosis.
Uncontrolled diabetes (glycosylated haemoglobin or
HbA1c > 7%) was found in 78% of the patients

Diagnosis

patients with Escherichia coli being the predominant

EPN
Pyelonephritis
Total

organism (70%) (Table III). Ultrasound diagnosed
(64%)

of

the

cases,

while

abdominal non-contrast CT scan diagnosed EPN in

TABLE I. Demographic characteristics of the study patients (n=50)

Frequency

Percentage

Mean ± SD
(range)

Age Group (years)
26-35

9

18.0

36-45

14

28.0

46-55

13

26.0

56-65

11

22.0

66-75

03

06.0

47.5±11.8 (26-70)

Sex
Male

9

18.0

Female

41

82.0

39
11

78.0
22.0

Frequency

Percentage

35
7
2
3
3
50

70.0
14.0
4.0
6.0
6.0
100.0

No of Patents

Percentage

32
18
50

64.0
36.0
100.0

According to Huang and Tseng CT classification,
CT class II patients formed 38% followed by class
IIIa 30%, class I 16%, class IIIb 14% cases and
class IV 2% cases. Based on classification of the
disease, over half (56%) of the patients received
medical management, 28% open drainage and
16% nephrectomy (Table V). All patients with EPN
were initially treated with medical management.
Patients who did not improve clinically and by
imaging (n=22), needed surgical intervention. Of
them organ was preserved in 14 cases and
nephrectomy was done in 8 cases. Of the 28
patients who received only medical management
92.8% survived. Among the patients who received
open drainage procedure with kidney preservation,

100% of cases (Table IV).

Demographic
characteristics

38.0
22.0
20.0
12.0

TABLE IV. Ultrasonography

(Table II). Urine cultures were positive in 47 (94%)

two-thirds

19
11
10
6

Escherichia coli
Klebsiella
Pseudomonas
Proteus
No growth
Total

was the third most common complaint (60%). Acute

nearly

88.0
82.0
60.0
22.0

TABLE III. Urine Culture

presentation of the patients was variable with fever
and

44
41
30
11
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Early middle-aged (36-45 years old) and middle-

26-70

Percentage

Presentation
Fever
Loin pain
Dysuria
Nausea and vomiting
Warning signs
Acute renal failure
Thrombocytopenia
Altered sensorium
Shock
Glycemic status
HbA1c (%)
>7
<7

statistics,

Chi-square (χ2) Test, Unpaired and Paired t-Test and

(range:

Frequency
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majority (92.8%) survived. In case of nephrectomized
patients survival rate was 100%. The overall
survival rate was 94% (47 out of 50). The kidneys
were preserved in 39 of 50 patients (78%) (Table
VI). Average serum creatinine level was found to
decrease gradually in subsequent follow up in
comparison to their baseline figure (p < 0.001)
(Table VII). Patients in whom the kidney was
preserved, the difference of creatinine level was
found statistically significant (p < 0.024) after 6
months (Table VIII). Patients in whom affected
kidney was preserved by medical management,
the difference in creatinine levels from baseline to
endpoint of the study was not found to be
statistically significant (p=0.143) (Table IX).
Patients in whom the affected kidney was
preserved by open drainage, the difference in
creatinine levels between baseline and endpoint
was also not found to be statistically significant
(p=0.073) (Table X). DTPA renogram showed that
the mean relative function of the affected kidney
was statistically significant (p < 0.001) (Table XI).
Mean relative function of the affected kidney
estimated by DTPA renogram in patients who were
treated by medical management significantly
improved (p < 0.001) (Table XII). Mean relative
function of the affected kidney estimated by DTPA
renogram in patients treated by open drainage
also improved significantly (p<0.001) (Table XIII).

TABLE VII. Change of serum creatinine following treatment

Biochemical
value

Frequency

Percentage

8
19
15
7
1

16.0
38.0
30.0
14.0
2.0

28
14
8

56.0
28.0
16.0

Survived

Died

Medical management (n = 28)
Open drainage (n = 14)
Nephrectomy (n = 8)

26(92.8)
13(92.8)
8(100.0)

2(7.2)
1(7.2)
0(0.0)

1.52±0.52

1.50±0.49

1.43±0.43

*Data were analyzed using ANOVA statistics and were presented as
mean ± SD; aOn admission vs. after 1 month vs. after 3 months vs.
after 6 monthsp < 0.001.
TABLE-VIII. Changes in serum creatinine patients in whom kidney
was preserved (n=39)

Follow up

Mean±SD

P-value

On admission
After 1 months

1.74±0.85
1.52±0.50

0.152ns

On admission
After 3 months

1.74±0.85
1.49±0.48

0.09ns

On admission
After 6 months

1.74±0.85
1.40±0.43

0.024**

Data were analyzed by Paired t-test ** Significant ns = Not significant
TABLE-IX. Changes in serum creatinine patients in whom kidney
was preserved by medical management (n=26)

Follow up

Mean±SD

On admission
After 1 months
On admission
After 3 months
On admission
After 6 months

1.72±0.86
1.58±0.55
1.72±0.86
1.53±0.53
1.72±0.86
1.44±0.46

P-value
0.471ns
0.314ns
0.143ns

Data were analyzed by Wilcoxon Signed Rank Test ** Significant
ns = Not significant
TABLE-X. Changes in serum creatinine in patients whom Wilcoxon
Signed Ranktest kidney was preserved by open drainage (n=13)

Follow up

Mean±SD

On admission
After 1 months
On admission
After 3 months
On admission
After 6 months

1.78±0.85
1.39±0.35
1.78±0.85
1.40±0.37
1.78±0.85
1.32±0.36

P-value
0.152ns
0.168ns
0.073ns

Data were analyzed by Wilcoxon Signed Rank Test ** Significant
ns = Not significant
TABLE-XI. Mean relative function of the affected kidney (n=39)
estimated by DTPA renogram

TABLE VI. Management outcome of patients with EPN

Management

On admission After 1 month After 3 months After 6 months
(n=50)
(n=47)
(n=47)
(n=47)
Mean±SD
Mean±SD
Mean±SD
Mean±SD

S.creatinine 2.35±1.43

TABLE V. Distribution of patients by CT classification and Management

CT Class & Management
CT Class
I
II
IIIa
IIIb
IV
Management
Medical management
Open drainage
Nephrectomy

Khan et. al.

Follow up

Mean±SD

P-value

On admission
After 3 months

19.24±2.49
27.79±5.48

<0.001**

On admission
19.24±2.49
<0.001**
After 6 months
27.93±5.30
Data were analyzed by Wilcoxon Signed Rank Test ** Significant
ns = Not significant

Figures in the parentheses denote corresponding percentage
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(70%). Consistent with this finding, Somani et
al.13 showed that Escherichia coli was the most
common organism (65.6%) in urine cultures,
followed by Klebsiella (19.5%) & mixed organisms
(10%). Huang and Tseng10 reported 98% cases of
urine culture to be positive.

Table-XII. Mean relative function of the affected kidney
estimated by DTPA renogram in patients who were treated
by medical management (n=26)

Follow up

Mean±SD

P-value

On admission
After 3 months

20.15±2.39
30.32±4.47

<0.001**

On admission
After 6 months

20.15±2.39
29.88±5.12

<0.001**

Data were analyzed by Wilcoxon Signed Rank Test ** Significant
ns = Not significant
TABLE-XIII. Mean relative function of the affected kidney
estimated by DTPA renogram in patients treated by open
drainage (n=13)

Follow up

Mean±SD

P-value

On admission
After 3 months

17.42±1.50
22.73±3.43

<0.001**

On admission
After 6 months

17.42±1.50
24.03±3.07

<0.001**

Radiological detection of gas in and around the
kidney is diagnostic for EPN. USG is a good
screening method but non-contrast CT scan was
reported to have the highest diagnostic accuracy
(100%) for EPN.13 In the present study, USG
helped to diagnose definite EPN in 64% of cases,
whereas NCCT confirmed EPN in 100% cases.
Therefore, non-contrast CT is the investigation of
choice not only for diagnosis of EPN but also for
classifying patients into different categories.10,13

Data were analyzed by Wilcoxon Signed Ranktest ** Significant
ns = Not significant

DISCUSSION:
Emphysematous pyelonephritis (EPN) is a lifethreatening infection characterized by the presence
of gas in the renal parenchyma & the surrounding
tissues. Diabetes mellitus is the most frequently
reported predisposing factor for developing EPN,
as it comprises 80-100% of patients.7,8 In our
study 100% patients were diabetic. Our study
showed that the disease had a female
predominance (82%). Increased susceptibility to
urinary tract infection seems to be the reason for
the higher incidence in females. Most of the
studies have reported the disease to occur
predominantly in females.8,9 The clinical presentation
of EPN in the present study is similar to those
reported previously with loin pain and fever being
the predominant symptom.9 Huang et al10 showed
fever (79%) and flank pain (71%) as the most
common symptoms. The same was observed by
Tang et al in their study.11 Dysuria (60%) was next
to fever and loin pain. However, Khaira et al12 in
their study showed that dysuria was the most
common complaint (84.2%) followed by fever
(79%), and pain in the loin (68.4%). In our study
urine culture was positive in 94% of cases &
Escherichia coli was the predominant organism

The accepted treatment of EPN until the late
1980s has been emergency nephrectomy and or
surgical drainage together with antibiotic therapy,
resulting in a reported mortality rate of 40-50%.1
During the last decade there has been a gradual
shift toward a nephron-sparing management. The
reasons for this change were the high mortality
rate of emergency nephrectomy (17.6-40%)6,12
and advances in image-guided procedures for
drainage of the gas and infected fluid, using
percutaneous tube drain.13,14 Somani and
colleagues.13 recommended that the treatment
strategies of EPN should be medical management
alone, percutaneous drainage with medical
management, medical management with emergency
nephrectomy & percutaneous drainage plus medical
management plus emergency nephrectomy. In a
study conducted by Koh et al.15 recommended
that drainage without nephrectomy should be the
initial approach unless the affected kidney is

61

ORIGINAL ARTICLE

It is said that high glucose level in tissue (as is
found in patients of uncontrolled diabetes)
provides a substrate for bacteria to produce
carbon dioxide and hydrogen by the fermentation
of sugar. We found evidence of uncontrolled
diabetes (HbA1c > 7%) in 78% of our cases. Park
et al.8 also reported poorly controlled sugars in
76% of their cases. Huang et al10 also observed
that 72% of their cases with poor control of sugars
(HbA1C > 8%).

ORIGINAL ARTICLE

Management of Emphysematous Pyelonephritis and Subsequent Renal Functional Outcome

Khan et. al.

management was 90-100%. However, we could
not perform percutaneous drainage due to lack of
logistic support.

extensively destroyed. Nephrectomy as an
emergency procedure in the presence of gross
sepsis is different and carries increased risks.
Rapid open drainage is, therefore, preferable
when conditions allow. It is successful in
controlling the infection and if no recovery occurs
in renal function, nephrectomy could be undertaken
electively. They also reported that they had not
found percutaneous drainage useful because the
pus was too viscous to drain via the percutaneous
catheter and the multiloculeted nature of these
infections usually makes complete drainage
difficult.

In our study the management strategy for the
patients with EPN was medical management.
Those who did not improve clinically and by
imaging needed surgical drainage. Previously EPN
was considered as a surgical emergency because
of the high mortality rate. Falagas et al.4
conducted a meta-analysis and found an overall
mortality rate of 25%. Kapoor and associates16
reported a mortality rate of 13% in 39 patients
with EPN. They concluded that altered mental
status, thrombocytopenia, renal failure & severe
hyponatreamia at presentation were significantly
associated with death. In our study the morality
rate was significantly lower (6%). The lower
mortality rate in the present study and that of
Aswathaman et al.14 could be the result of efficient
resuscitation followed by early drainage. In the
present study the average serum creatinine level
was found to decline gradually in subsequent
follow up in comparison to the baseline figure. In
the study by Khaira et al.12 the serum creatinine
level came down to normal level (1.86±0.45 mg/dl)
by 6 months in all cases which compares well with
the findings of the present study. In the
management of patients with emphysematous
pyelonephritis the focus should not only be to
improve survival but also to salvage of the renal
unit. The remaining nephrons in the affected
kidney might still function once the infection is
eradicated. In our study the mean relative
function of the affected preserved kidney was
found to increase in subsequent follow ups in
comparison with the baseline functional status.
Aswathaman et al.14 also reported that those who
were not nephrectomized, the mean relative
function of the affected kidney was 42%. In
another study El-Nahas et al.17 recommended that
kidney preservation should be the primary goal in
the treatment of EPN when the differential renal
clearance is > 10%. Therefore, the best treatment
strategy should be the one that improve the
patient’s survival and at the same time maximizes
renal salvage.

In the present study the treatment strategies of
EPN was to preserve the kidney. Based on clinical
parameter and radiological grading patients were
categorized for medical or surgical intervention.
The patients in the surgical intervention arm were
mostly toxic with spreading or severe localized
infection, have had high temperature, deteriorating
or static even after three days of aggressive
intravenous antibiotic treatment. The surgeries
done were either open drainage or nephrectomy.
In this study 22 cases underwent surgery.
Nephrectomy was performed in 8 patients and 14
underwent
open
drainage.
In
a
study,
14
Aswathaman et al
reported that medical
management alone was successful in 40% of
cases, while in another study Shoker et al.7
showed success rate after medical management
alone to be 66%. Like Aswathaman et al.14 we also
observed that patients who had no warning signs
such as thrombocytopenia, shock, altered
sensorium, acute renal failure and patients with
localized disease (class 1 and 2 according to the
Huang classification) are the good candidates for
medical management. Chen and associates9
suggested that percutaneous drainage is safe and
effective for EPN and can result in cure. In a study
Khaira et al12 suggested that even for patients
with extensive EPN cases (class 3 & 4 ) with no
other warning signs, percutaneous drainage
combined with antibiotic treatment may be
attempted, because of high success rate which
allows preserving the kidney. In a meta-analysis
conducted by Somani et al.16 the success rate
after percutaneous drainage with medical
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10. Huang JJ, Tseng CC. Emphysematous pyelorephritis:clinicoradilogical classification, management, prognosis and pathogenesis. Arch Intern Med 2000;60:
797-805.

CONCLUSION:
Emphysematous pyelonephritis predominantly
affects diabetic females. Diabetes & urinary tract
infection are the predisposing factors for the
disease. Escherichia coli is the commonest
organism causing the disease. Kidney preservation
should be the primary target in treating EPN.
Adequate resuscitation, diabetic control and
parenteral antibiotic is the treatment of choice for
limited form of the disease (CT class I & II). Rapid
drainage and nephrectomy should be performed in
advanced stages. Early recognition of the disease
and appropriate management is of utmost
importance, for favorable functional outcome of the
preserved kidneys.

11. Tang HJ, Li CM, Yen MY, Chen YS, Wann SR, Lin HH, Lee
SS, Liu YC. Clinical characteristics of emphysematous
pyelorephritis. J Microbiol Immunol Infect 2001;34:
125-30.

13. Somani BK, Nabi G, Thorpe P. Is percutaneous drainage the new gold standard in the management of
emphysematous pyelonephritis? Evidence from a
systemic review. J urol 2008;179:1844-9.
14. Aswathman K, Gopalakrishnan G, Gananaraj L, Chacko
NK, Kekre NS, Devasia A. Emphysematous pyelonephritis outcome with conservative management.
Urology 2008;71:1007-9.
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Association between Serum Ferritin and Iron Parameters with
Preeclampsia and its Association with Perinatal Outcome
Lipika Ghosh 1, Rowshan Afrooz 2, Saleha Begum Chowdhury 3, Osman Gani 4, Rokhshana Khatun 5,

ABSTRACT
Background & objective: To see the relationship between preeclampsia and iron parameters (serum iron, serum
ferritin and total iron binding capacity).

ORIGINAL ARTICLE

Methods: The present case-control study was carried out in the Department of Obstetrics & Gynaecology, Dhaka
Medical College Hospital (DMCH), Dhaka in collaboration with the Department of Biochemistry, BSMMU, Dhaka
over a period of 1 year from July 2012 to June 2013 Pregnant women with preeclampsia admitted in the
above-mentioned hospital were considered as case, while the pregnant women without preeclampsia were
included as control. A total of 60 women-31 cases and 29 controls were purposively included in the study. The
exposure variables were serum ferritin, serum iron and total iron binding capacity (TIBC), while the outcome
variable was preeclampsia. The serum iron level > 100 μg/L was considered as hyperferritenemia..
Result: Nearly two-thirds of the women were in their 2nd decades of life belonged to lower socioeconomic class.
The body mass index was also fairly comparable between the groups with most women having normal BMI. No
significant difference was observed between the groups with respect to obstetric variables as well. Level of
haemoglobin and hematocrit were also identically distributed between groups. The result showed that a
significantly higher proportion (35.5%) preeclamptic women had elevated serum ferritin (> 100 μg/L) as
opposed to 10.3% of the control group (p = 0.021). The risk of developing raised serum ferritin in women with
preeclampsia was estimated to be 4-fold (95% CI =1.2 – 19.4) higher than that in the normal pregnant women.
Analyses also revealed that women with severe preeclampsia had a higher mean serum ferritin (207.3 ± 44.1
ng/ml) than the women with mild preeclampsia (41.7 ± 2.7) and an even higher level compared with the
normal pregnant women (21.7 ± 1.4 μg/ml) (p = 0.001). Similar result was observed in serum iron with greater
the severity, higher is the level of serum iron (p = 0.067). Conversely, the serum total iron binding capacity
(TIBC) was decreased with severity of preeclampsia (p = 0.058).
Conclusion: The study concluded that women with preeclamsia might be associated with higher serum ferritin,
higher serum iron and lower serum TIBC although it is not known whether the rise in serum ferritin and serum
iron precedes or contributes to the clinical manifestations of preeclampsia.
Key words: Pregnant women, preclampsia, serum ferritin, serum iron and total iron binding capacity (TIBC) etc.

and non proteinuric women.1 It is the leading cause
of maternal and perinatal morbidity and mortality.2
About 3-5% of the pregnancies in general are
complicated with this syndrome3 and about 18% of
pregnant women die of this problem.4 Other major

INTRODUCTION:
Preeclamsia (PE) is a multisystem disorder of
unknown etilogy characterized by development of
hypertension (HTN) with proteinuria after the 20th
weeks of pregnancy in a previously normotensive
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The probable role of serum iron, ferritin and TIBC
in the development of preeclampsia, therefore,
needs to be investigated. Evaluation of serum iron,
ferritin and TIBC can be helpful in the identification
of pregnant women at high risk for developing
preeclampsia as well as diagnosis of preeclampsia
before obvious clinical findings will be presented.
The present study was, therefore, intended to find
the association of serum iron parameters (serum
iron, ferritin and TIBC) with preeclampsia & also to
see whether severity of preeclampsia increases
with the increase in the levels of serum iron and
ferritin.

Despite many active researches for years, the
exact aetiology of this potentially fatal disorder
remains unknown.7 A number of theories have
been put forward where different biochemical
markers have been implicated in the causal
association of preeclampsia. Iron parameters,
among others, are also included in the causal
association of preeclampsia. The increased level of
serum ferritin in the second trimester of pregnancy
is considered to be associated with the development
of preeclampsia. A high level of ferritin has been
associated with a variety of acute phase reaction
including inflammatory condition. Several previous
studies showed an association between elevated serum
ferritin concentration & pregnancy complications.8

This case-control study was conducted over a
period of 12 months from July 2012 to June 2013
in the Department of Obstetrics & Gynaecology,
DMCH, Dhaka. Pregnant women with and without
preeclampsia who were hospitalized in the
Department of Obstetrics & Gynaecology of DMCH
were the study population. Pregnant women with
preeclampsia were considered as case, while the
pregnant women without preeclampsia was
included as control. Women, ranging between
20-35 years, having gestational age between 28 to
40 weeks and provided verbal/written consent to
participate in the study were included.

METHODS:

Data were processed and analyzed using software
SPSS (Statistical Package for Social Sciences)
version 12.0. The test statistics used to analyse
the data were descriptive statistics, Chi-square or
Fisher’s Exact Probability Test (for comparison of
data presented on categorical scale) and Unpaired
t-Test (for comparison of data presented on continuous
scale). The risks of developing hyperferritenemia &
elevated iron and decreased TIBC in preeclamptics
were calculated using Odds Ratio with 95% CI of
Odds Ratio. For any analytical tests, the level of
significance was set at 0.05 and p-value < 0.05
was considered as significant.

Ferritin is a major iron storage protein found not
only in spleen, liver and bone marrow, but also in
mucosal cells of small intestine, in placenta,
kidney, testes, skeletal muscle and in plasma.9 In
pregnancy, serum ferritin concentration gets its
maximum level early in the second trimester and
then goes down with advancing gestation.10 Serum
ferritin was found to be the best sensitive marker of
the iron status parameters in preeclampsia and the
result may support the role of iron as a catalyzer of
oxidative stress and lipid peroxidation in the
pathophysiology of preeclampsia.11 Studies in this
regard suggest that serum iron, ferritin and
transferrrin saturation rates are commendably
higher in preeclampsia and TIBC level is lower than
normal pregnant women.12,13

RESULTS:
The women (in both case and control groups) were
predominantly in their 3rd decade of life (20-30
years) (64.5% in the case group and 62.1% in the
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complications of preeclampsia are premature
delivery and need for NICU utilization with its
inherent problems. About 10% of women with
preeclampsia/eclampsia develop HELLP Syndrome.5
The disease may be mild and inconsequential or
may be severe enough to cause death or significant
maternal morbidity from stroke, seizures, cerebral
oedema, hepatic failure, renal failure, HELLP
syndrome (haemolysis, elevated liver enzymes and
low platelet count), disseminated intravascular
coagulation (DIC), abruptio placentae. Foetal &
neonatal consequences include intrauterine growth
retardation (IUGR), still birth & severe prematurity
due to premature termination of pregnancy for
maternal indication.6
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control group) with mean ages of the case and
control groups being 26.5 ‡ 5.9 and 28.5 ‡ 7.4
years respectively (p=0.259). The cases and
controls were almost similar in terms of parity,
gravida, gestational age and status of antenatal
care (ANC) received during pregnancy (p > 0.05 in
each case) (Table-I). About 55% of the
preeclamptic patients had moderate oedema
followed by 25.8% severe oedema and 19.4% mild
oedema. The mean systolic and diastolic blood
pressures at entry and 6 hours apart are shown in
table II. Of the 31 cases, 10% had mild proteinuria
(1+), 42% had moderate proteinuria (2+) and the
rest 48% had severe proteinuria (3+) (Table II).
Table
III
illustrates
the
distribution
of
hematological parameters between case and
control groups. The serum ferretin in the case
group was observed to be staggeringly elevated
and total iron binding capacity (TIBC) was
significantly decreased compared to those in the
control group (p=0.007 & p < 0.001 respectively).
The level of serum iron was also much higher in
the former group compared to that in their control
counterpart (p = 0.055). There was no significant
difference between the study groups with respect
to the level of haemoglobin (p = 0.453).

babies in case group were stillborn as opposed to
none in the control group (p = 0.131). Half of the
babies born to mothers of the former group had
IUGR, while only 10.3% of the babies in the latter
group had the same consequence (p = 0.001). The
incidence of birth asphyxia at 1 minute of birth was
significantly higher in the case group (21.4%) than
that in the control group (6.8%) (p = 0.016). The
need for resuscitation was much higher in case
group (50%) than that in the control group (6.8%)
(p = 0.018). Two (7.1%) babies died within 7 days
of birth. The risks of having IUGR, low birth
weight, birth asphyxia and need for resuscitation
in preeclamptic mothers were 8.6 (95% CI = 2.1 –
35.3), 7.5(95% CI = 1.8 – 30.6), 2.1 (95% CI =
1.6 – 2.9) and 3.7 (95% CI = 0.7 – 20.1) times
greater respectively than those in the control
group (Table VI).
TABLE I. Distribution of age & obstetric characteristics between
groups
Age & obstetric
characteristics

Group
Case
Control
(n = 31)
(n = 29)

p-value

Age (yrs)*

Over one-third (35.5%) of the case group
exhibited raised serum ferritin (> 100 μg/L) as
opposed to 10.3% of the control group (p = 0.021).
The likelihood of having elevated serum ferritin in
women with preeclampsia was estimated to be >
4-fold (95% CI = 1.2-19.4) higher than that in the
normal pregnant women (Table IV). Table V
illustrates that mean serum ferritin level of severe
preeclampsia patients was 116.5 μg/L, that of mild
preeclampsia group was 96.7 μg/L and that of
normal pregnant women was 73.7 μg/L indicating
that greater the severity of preeclampsia the
higher is the level of serum ferritin (p < 0.001).
The level of serum iron was also higher in severe
eclampsia and gradually decreased to mild
preclampsia & normal pregnant women (p = 0.067).
The serum total iron binding capacity (TIBC), on
the other hand, was gradually decreased with the
severity of preeclampsia (p=0.058). Perinatal
outcome demonstrates that about 10% of the

< 20

6(19.4)

3(10.3)

20 – 30

20(64.5)

18(62.1)

> 30

5(16.1)

8(27.6)

26.5 ± 5.9

28.5 ±7.4

Nulipara

20(64.5)

19(65.5)

Primipara

5(16.1)

6(20.7)

Multipara

6(19.4)

4(13.6)

Primigravida

19(61.3)

20(69.0)

Multigravida

18(38.7)

9(31.0)

< 37 (preterm)

14(45.2)

9(31.0)

≥ 37 (term)

17(54.8)

20(69.0)

Regular

13(41.9)

15(55.2)

Irregular

12(38.7)

10(34.5)

Not Done

6(19.4)

3(10.3)

Mean ± SD

#

0.259

Parity*
0.798

Gravida*
0.533

Gestational age (weeks) *
0.261

ANC*
0.490

*Figures in the parentheses indicate correspondingpercentage;
χ2 Test was done to analyse the data.
# Data were analysed using Student’s t-Test; t = -1.139, df = 58
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TABLE VI. Association between preeclampsia and perinatal outcome

TABLE II. Distribution of parameters of clinical severity of
preeclampsia in cases (n=31)

Clinical
variables

00
06
17
08

0.0
19.4
54.8
25.8

---------

---------

---------

163.2 ± 20.1
109.2 ± 10.9
146.2 ± 17.6
102.3± 10.1

3
13
15

10.0
42.0
48.0

-----

Still-born
IUGR
Birth weight < 2.5 kg
APGAR < 7 at birth
APGAR < 7 at 5 minute
Resuscitation needed
Death within 7 days

Group

Serum iron(μg/dl)
Serum ferritin (μg/L)
Total iron-binding
capacity (μg/dl)
Haemoglobin (g/dl)

Control
(n = 29)

104.4 ± 13.7
114.3 ± 30.6

73.2 ± 7.4
24.4 ± 3.5

384.9 ± 61.4
10.8 ± 1.5

p-value
0.055
0.007

> 100
≤ 100

Group
Control
(n = 29)

529.0 ± 29.6 < 0.001
11.1 ± 1.0
0.453

11(35.5)
20(64.5)

3(10.3)
26(89.7)

OR (95% CI)

p-value

4.7(1.2-19.4)

0.021

Figures in the parentheses denote corresponding percentage;
* Data were analysed using χ2 Test.
TABLE V. Association between severity of preeclampsia and
haematological parameters

Hematological
parameters#
Serum iron (μg/dl)
Serum ferritin (μg/L)
TIBC (μg/dl)

Group
Severe
Mild
Control
preeclampsia preeclampsia (n = 29)
(n = 12)
(n = 19)
116.5 ± 26.2
121.8 ± 46.5
380.5 ± 20.1

96.7 ± 15.5
102.5 ± 31.2
391.8 ± 28.9

0.131
0.001
0.002
0.016
0.459
0.018
0.237

In the present study a significantly higher proportion
(35.5%) of preeclamptic women exhibited
elevated serum ferritin (> 100 ng/ml) as opposed
to 10.3% of the control group (p = 0.021). The
risk of developing elevated serum ferritin in
women with preeclampsia was estimated to be
4-fold (95% CI =1.2-19.4) higher than that in the
normal pregnant women. As all the demographic
and obstetric characteristics were almost matched
statistically, the significantly higher level of serum
ferritin in the case group compared to the control
group could be attributed to preeclampsia. This
evidence is further supported by the data that
women with severe preeclampsia had a higher
mean serum ferritin (207.3 ± 44.1 ng/ml) than the
women with mild preeclampsia (41.7 ± 2.7) and
an even higher level compared with the normal
pregnant women (21.7 ± 1.4 ng/ml) (p = 0.001).
Similar trend was observed in serum iron with
greater the severity, higher is the level of serum
iron (p = 0.067). Conversely, the serum total iron
binding capacity (TIBC) is decreased with severity
of preeclampsia (p = 0.058).

TABLE IV. Association between serum ferritin and preeclampsia
Case
(n = 31)

0(0.0) Not computed
3(10.3) 8.6(2.1-35.3)
3(10.3) 7.5(1.8-30.6)
2(6.8)
2.1(1.6-2.9)
3(10.3) Not computed
2(6.8)
3.7(0.7-20.1)
0(0.0) Not computed

In the present case-control study majority of the
women was in their 3rd decade of life. No
significant difference was observed between the
groups in terms of obstetric characteristics as well.
The study subjects were predominantly preterm
with slightly higher numbers of multigravida in the
case group. Level of haemoglobin and iron
parameters were also identically distributed
between groups.

*Data were analysed using Student’s t-Test & were presented as mean ± SD.

Serum level
of ferritin (μg/L)*

3(9.7)
14(50.0)
13(46.4)
6(21.4)
4(14.8)
14(50.0)
2(7.1)

DISCUSSION:

TABLE III. Association between hematological parameters
and preclampsia
Case
(n = 31)

OR (95% CI) p-value

Control
(n = 29)

Figures in the parentheses denote corresponding percentage;
# Data were analysed using χ2 Test.

*Figures in the parentheses indicate correspondingpercentage;
**Chi-square (χ2) Test was done to analyse the data; χ2 = 60.000, df = 3
#Data were analysed using Student’s t-Test and were presented as mean ± SD.

Hematological
parameters*

Group
Case
(n = 31)

p-value

73.1 ± 7.4 0.067
24.4 ± 3.5 0.001
529.0 ± 29.6 0.058

#Data were analysed using ANOVA statistics and were
presented as mean ± SD.
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Oedema**
Nil
Mild
Moderate
Severe
Blood pressure
Systolic BP on admission
Diastolic BP on admission
Systolic BP 6 hours apart
Diastolic BP 6 hours apart
Grading of proteinuria
Mild
Moderate
Severe

Perinatal
outcome

Mean ± SEM
(range)

Frequency Percentage

Ghosh et. al.

 Ibrahim Cardiac Hospital & Research Institute

ORIGINAL ARTICLE

Ibrahim Card Med J 2017; 7 (1&2): 64-69

Several other studies reported similar findings,
where serum iron & ferritin and transferrrin saturation
rates are remarkably higher in preeclampsia and
TIBC level is lower than normal subjects.12-14 In a
study it was evident that mean serum iron
concentration was higher (135 μg/dl) in patients
with
preeclampsia
compared
to
that
in
normotensive parturients (62 μg/dl) and chronic
hypertensive parturient (72 μg/dl). Mean iron for
patients with eclampsia was 203 μg/dl and that for
patients with severe preeclampsia was 137 μg/dl.
When hepatocellular injury occurred, mean ferritin
increased to 421 ng/ml. 15 Taheripanah & Farkush16
demonstrated that ferritin level in preeclampsia
was 3.6 times higher to that in normal pregnant
women which is quite consistent with the findings
of the present study. Lower ferritin level during
28-30 weeks of pregnancy would be associated
with lower incidence of preeclampsia.17

pregnant women.22 The increases in serum iron
and ferritin are striking and may even have the
potential to be used diagnostically to warn of
impending preeclampsia.

CONCLUSION:
From the findings of the study it can be concluded
that women with preeclamsia might be associated
with higher serum ferritin, higher serum iron with
lower TIBC. The study data also suggest that the
greater the severity of preeclampsia, the higher is
the level of serum ferritin and serum iron and
lower is the TIBC. However, from the data it
cannot be conclusively stated whether the rise in
serum ferritin and serum iron precedes or
contributes to the clinical manifestations of
preeclampsia. Whatever it is, all pregnant women
should be screened for serum ferritin in their second
trimesters in order to issue precautionary
measures against the potential development of
preeclampsia and its possible maternal and
perinatal consequences.

Normally both serum iron and ferritn show a
decrease with advancing gestation due to
hemodilution and depletion of iron stores to meet
the increasing needs of the growing conceptus.18
In developing countries, the depletion is of much
higher order due to a high prevalence of iron
deficiency
anemia,
where,
serum
ferritin
concentration gets its maximum level at 12-16
weeks of gestation and then falls with advancing
gestation.10 Serum ferritin level changes during
pregnancy with advancing gestation and reaches
the minimum at the third trimester to 20
ng/ml.19,20 The serum ferritin is the best sensitive
marker of the iron status in preeclampsia and the
result may support the role of iron as a catalyzer of
oxidative stress and lipid peroxidation in
pathophysiology of the disease.11
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ABSTRACT:
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Background & objective: The majority of published data on the sensitivity and specificity of ultrasound (US) in the
diagnosis of gallbladder pathology was conducted over 30 years ago. Since then the quality and resolution of
ultrasonography has improved significantly. It is, therefore, essential to asses afresh whether the progression in
technology has translated into improved diagnostic accuracy. The present study was undertaken to find the
usefulness of US in diagnosing gallbladder diseases with particular reference to cholecystitis and gall bladder
carcinoma.
Methods: This cross-sectional observational study was conducted at the Department of Radiology and Imaging,
Rajshahi Medical College, Rajshahi in collaboration with the Departments of General Surgery and Histopathology of
the same Medical College between July 2016 to June 2018. A total of 128 patients were initially included on the basis
of signs and symptoms of gallbladder diseases. All these patients were subjected to abdominal US to achieve a
ultrasonic diagnosis of gall bladder disease followed by histopathological examination of biopsy material taken from
the gall bladder or specimen of the operated gall bladder. The accuracy of ultrasound in the diagnosis of gall bladder
diseases was determined by comparing the ultrasound sound diagnosis with that of histopathological diagnosis. In
particular, the role of ultrasound was evaluated in the differentiation of benign gall bladder diseases from those of
malignant ones.
Result: Age distribution of the patients shows that over one-third (35.9%) was ≥50 years old followed by 24.9%
40-50 years, 21.9% 30 - 40 years and 16.4% 20 – 30 years old with mean age of the patients being 43.8(range:
18-80) years. Females outnumbered males by roughly 11:9. In terms of BMI, 6.2% were underweight, 16.4%
overweight, and 4.7% obese. The predominant complaints reported by the patients were pain in the right upper
abdomen (95.3%), epigastric pain (94.7%), abdominal discomfort (96.9%) followed by nausea (75%), low-grade
fever (37.5%), jaundice (26.6%) and vomiting (26.6%). Approximately 44% of the patients exhibited anaemia.
Nearly half (46.1%) of the patients exhibited sonographic Murphy’s sign. Hyperechoic echo character was invariably
obtained with 12.5% cases having hypoechoeic character as well. Over 90% of the patients had gall-stones, 62.5%
cholecystitis (thickened gall-bladder wall). Ultrasound comment on the type of diseases revealed that 112(87.5%)
were benign diseases and 16(12.5%) malignant cases. Approximately 55% of the gall bladder diseases diagnosed by
histopathology were cholecystitis. Histopathological comment shows that about 90% of the diseases were benign and
the rest (10.2%) were malignant. The sensitivity of ultrasound in diagnosing cholecystitis was 85.9%, while the
specificity of the test was 60.9% with overall diagnostic accuracy of the test being 73.4%. The US had a optimum
sensitivity (84.6%) and high specificity (95.6%) in diagnosing gall-bladder carcinoma.
Conclusion: The study concluded that US could be considered as the preferred initial imaging technique for patients
who are clinically suspected of having acute calculous cholecystitis. It is also a useful imaging modality for diagnosing
gall-bladder malignancy. Thus, US can be dependably used in the primary evaluation of heptobilliary pathology.
Key Word: Ultrasound, Gall Bladder Diseases, Cholecystitis, Gall Bladder Malignancy etc.

Authors’ information:
1

Dr. Md. Abul Hasanat, Junior Consultant (Anaesthesia), OSD, DGHS, Attached Rajshahi University, Bangladesh

2

Dr. Farida Yasmin Shelly, MBBS; MPH; DMU; PhD, Associate Professor, School of Science & Technology, Bangladesh Open University, Gazipur.

3

Dr. Monowara Begum, FCPS, DGO (Obstetrics & Gynaecology), Consultant, Rajshahi Medical College Hospital, Rajshahi

4

Dr. Md. Durul Huda, Assistant Professor, Institute of Health Technology, Rajshahi, Bangladesh

5

Dr. Md. Masudul Hasan Khan, Professor, Department of Biochemistry and Molecular Biology, University of Rajshahi, Bangladesh

Correspondence: Dr. Md. Masudul Hasan Khan, Phone: +880 17140999666, E-mail: drmuktabio@gmail.com

70

Role of Ultrasound in the Diagnosis and Management of Gall Bladder Diseases

Hasanat et. al.

cholecystitis.11 Visualization of gallbladder wall
thickening in the presence of gallstones using
ultrasound has a positive predictive value of 95%
for the diagnosis of acute cholecystitis.10

INTRODUCTION:

Carcinoma of gallbladder is a malignant condition
but it is not uncommon in our country. Conventionally,
carcinoma gallbladder is diagnosed on the basis of
medical history; abdominal examination and using
modern imaging techniques like transabdominal
ultrasonography of upper abdomen. Transabdominal
sonography has been found to be useful in
suggesting
the
preoperative
diagnosis
of
carcinoma,12 although studies regarding its
diagnostic accuracy are rare. The present study
was conducted to determine the usefulness of US
in diagnosing gallbladder diseases with particular
reference to cholecystitis and gall bladder
carcinoma.

Ultrasound (US) is the preferred imaging
examination for the diagnosis of acute cholecystitis
and is the first method used when the clinical
presentation is suggestive of biliary pathology
because of its high sensitivity at the detection of
GB stones, its real-time character, and its speed
and portability. The main findings of acute
calculous cholecystitis on US include in addition to
the presence of stones: distension of the
gallbladder lumen, gallbladder wall thickening, a
positive US Murphy sign, pericholecystic fluid.4,5
Ultrasound has the best sensitivity and specificity
for evaluating patients with suspected gallstones.6
As reported in the literature,7 some ultrasonographic
findings are more strongly associated with acute
cholecystitis than others: a positive Murphy’s sign
(pain is provoked by either the transducer or the
sonographer’s palpation under guidance, in the
exact area of the gallbladder) is reported to have
sensitivity as high as 88%.8,9 Ralls et al.10 report
that one of the most important advantages of
ultrasound over other imaging techniques in the
investigation of acute cholecystitis is the ability to
assess for a sonographic Murphy sign, which is a
reliable indicator of acute cholecystitis with a
sensitivity of 92%. An increased gallbladder wall
thickness of > 3.5 mm has been found to be a
reliable and independent predictor of acute

METHODS:
This cross-sectional observational study was
conducted at the Department of Radiology and
Imaging, Rajshahi Medical College, Rajshahi in
collaboration with the Departments of General
Surgery and Histopathology of the same Medical
College over a period of 2 years from July 2016 to
June 2018. A total o 135 patients (ranging from 40
- 80 years) were initially included on the basis of
signs and symptoms of gallbladder diseases (such
as upper abdominal pain, jaundice, low grade
fever, weight loss and upper abdominal mass) and
underwent USG for preoperative radiological
diagnosis, its extension and operability. Of them 7
were minors (< 18 years old) and were excluded
from the study leaving 128 for final evaluation. All
these patients were subjected to abdominal
ultrasound to achieve a ultrasonic diagnosis of gall
bladder disease followed by histopathological
examination of biopsy material taken from the gall
bladder or specimen of the operated gall bladder.
The accuracy of ultrasound in the diagnosis of gall
bladder diseases was determined by comparing
the ultrasound sound diagnosis with that of
histopathological diagnosis. In particular, the role
of ultrasound was evaluated in the differentiation
of benign gall bladder diseases from those of
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Hepatobiliary disease is a common problem in
patients presenting to emergency departments or
primary care settings. Unfortunately, clinical
examinations and laboratory evaluations lack the
necessary sensitivity and specificity to accurately
diagnose many of these entities without further
testing.1 Emergency conditions involving the
gallbladder & the bile ducts are common radiological
challenging problems2 although imaging provides
valuable information 1) for the final diagnosis of
acute cholecystitis (as up to 20% of the patients
clinically classified as having acute cholecystitis
have another disease that does not require
surgery), 2) to prevent the patient from
complications in case of delayed diagnosis and 3)
to detect complications which may urge the
surgical treatment.3
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malignant ones. The statistical analyses were
performed using computer software SPSS
(Statistical Package for Social Sciences), version
11.5 and the test statistics used to analyse the
data were descriptive statistics

35% were pericholecystic fluid and 4.7% were
sludge (Table VI). Histopathological comment
shows that about 90% of the diseases were benign
and the rest (10.2%) were malignant (Fig.2).
TABLE I. Distribution of patients by their demographic variables

ORIGINAL ARTICLE

RESULT:

Demographic
variables

The ultrasound diagnosis revealed 80 with acute
cholecystitis 16 with carcinoma of gall bladder,
while histopathology diagnosed 64 as cholecystitis
and 13 as malignancy of gallbladder. Age
distribution of the patients shows that over
one-third (35.9%) was 50 or > 50 years old
followed by 24.9% 40 – 50 years, 21.9% 30 - 40
years and 16.4% 20 – 30 years old. The mean age
of the patients was 43.8 years and the youngest
and the oldest patients were 18 and 80 years old
respectively. Females outnumbered males by
roughly 11:9 (Table I). About 72% of patients had
normal
BMI,
6.2%
underweight,
16.4%
overweight, and 4.7% obese. The mean BMI was
23.3 kg/m2 and the lowest and the highest BMI
were 13.3 and 44.7 kg/m2 (Table II).

Frequency

Percentage

Mean ± SEM
(range)

Age (yrs)
< 20

2

1.6

20 – 30

21

16.4

30 – 40

28

21.9

43.8 ± 14.4

40 – 50

31

24.2

(18-80)

≥ 50

46

35.9

Male

59

43.7

---

Female

76

56.3

---

Sex

TABLE II. Distribution of patients by their demographic variables

BMI (kg/m2)

The predominant complaints reported by the
patients were pain in the right upper abdomen
(95.3%), epigastric pain (94.7%), abdominal
discomfort (96.9%) followed by nausea (75%),
low-grade fever (37.5%), jaundice (26.6%) and
vomiting
(26.6%),
yellow
colouration
of
conjunctiva (25.8%), dark urine (18%), weight
loss (17.2%). Approximately 44% of the patients
exhibited anaemia (Table III). Nearly half (46.1%)
of the patients exhibited sonographic Murphy’s
sign and in 10.9% cases presence of a mass was
detected. Hyperechoeic echo character was
invariably obtained with 12.5% cases having
hypooechoeic character as well (Table IV).

Frequency Percentage

< 18.5 (Underweight)

8

6.2

18.5-25 (Normal)

92

71.9

25-30 (Overweight)

21

16.4

30-40 (Obese)

6

4.7

≥ 40 (Morbidly obese)

1

0.8

Mean ± SEM
(range)

23.3 ± 3.8
(13.3-44.7)

TABLE III. Distribution of the patient by their clinical
characteristics

Frequency

Percentage

Pain in the right upper abdomen

122

95.3

Epigastric pain

121

94.7

Abdominal discomfort

124

96.9

Low grade fever

48

37.5

Jaundice

34

26.6

Nausea

96

75.0

Vomiting

34

26.6

Diarrhoea

7

5.5

Yellow coloration of conjunctiva

33

25.8

Dark urine

23

18.0

Anaemia

56

43.8

Weight loss

22

17.2

Presence of a mass in the right
hypochondrium

13

10.2

Clinical characteristics

Over 90% of the patients had gall-stones, 62.5%
cholecystitis (thickened gall-bladder wall), 3.1%
empyema gall-bladder, 7.8% sludge, 10.9%
dilated common bile duct & 39.1% pericholecystic
fluid (Table-V). Ultrasound comment on the type of
diseases revealed that 112 (87.5%) were benign
diseases and 16 (12.5%) malignant cases (Fig.1).
Approximately 55% of the gall bladder diseases
diagnosed by histopathology were cholecystitis,
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TABLE IV: Distribution of the patients by their USG findings

Frequency

Percentage

Presence of a mass

14

10.9

Sonographic Murphy’s sign

59

46.1

USG findings

Echo characteristics
Hypooechoeic

16

12.5

Hyperechoeic

128

100.0

Frequency

Percentage

Gallstones

117

91.4

Cholecystitis / Thickcncd gall-bladder wall

80

62.5

Empyema Gall-bladder

4

3.1

Sludge

10

7.8

Dilated common bile duct

14

10.9

Pericholecystic fluid

50

39.1

Air in the gallbladder wall

1

0.8

Diseases diagnosed by USG

Fig. 2 : Histological type of diseases (n = 128)

The sensitivity of ultrasound in correctly diagnosing
cholecystitis was 85.9%, while the specificity of
the test in correctly ruling out those who did not
have cholecystitis was 60.9%. The positive and
negative predictive values (PPVs) of the test were
68.8% and 81.2% respectively. The percentage of
false positive and false negative yielded by the test
were 31.2% and 18.8% respectively. The overall
diagnostic accuracy of the test was 73.4%. The
sensitivity of Ultrasound in correctly diagnosing
carcinoma of gall bladder was 84.6%, while the
specificity of the test in correctly differentiating
those who did not have carcinoma was 95.6%. The
positive and negative predictive values (PPVs) of
the test were 68.7% and 98.2% respectively. The
percentage of false positive and false negative as
yielded by the test were 31.2% and 1.8%
respectively. The overall diagnostic accuracy of the
test was 94.5%.

*Total will not correspond to 100% for multiple diagnosis in the
same individual

DISCUSSION:

USG diagnosis
Fig. 1: Distribution of patients by type of diseases diagnosed (n = 128)
TABLE VI : Distribution of the patient by their histological
findings

Histological findings

Frequency Percentage

Cholecystitis / Thickened gall-bladder wall

70

54.7

Sludge

6

4.7

Pericholecystic fluid

45

35.2

73

Acute cholecystitis accounts for 3–10% of all
patients with abdominal pain and is the most
common cause of acute abdominal pain in the right
upper quadrant, especially in the elderly
patients.13 In the present study as well 95% of the
patients presented with upper abdominal or
epigastric pain and discomfort. The sensitivity of
ultrasound in diagnosing cholecystitis was 85.9%,
while the specificity of the test was 60.9%. The
positive and negative predictive values (PPVs) of
the test were 68.8% and 81.2% respectively. The
overall diagnostic accuracy of the test was 73.4%.
Although cholescintigraphy still has the highest
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Histological diagnosis

TABLE V: Distribution of the patients by their diseases
diagnosed by USG (n = 128*)
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sensitivity & specificity (96% and 90%) in patients
who are suspected of having acute cholecystitis,
sonography is still used as the initial imaging
technique for evaluating patients with suspected
gallbladder (GB) disease because of its high
sensitivity at the detection of GB stones, its
real-time character, and its speed and portability.14
Because of a combination of reasons including
logistic drawbacks, broad imaging capability and
clinician referral pattern (especially in the
emergency setting) the use of cholescintigraphy is
limited in clinical practice.6 CT is particularly useful
for evaluating the many complications of acute
cholecystitis, such as emphysematous cholecystitis,
gangrenous cholecystitis, hemorrhage, & gallstone
ileus.15,16 Moreover CT is also useful in making the
specific diagnosis when obesity or gaseous
distention limit the use of US.

of ultrasound in the detection of gallbladder
carcinoma ranges from 70-100%. Although the
overall prognosis for this tumor remains poor,
 Ibrahim Cardiac Hospital & Re
ultrasonogram may facilitate early detection
of
these tumours when they are still localized. Thus,
survival time of the patients can be increased by
early removal of tumors.

CONCLUSION:
Summarising the findings of the study it can be
concluded that US could be considered the
preferred initial imaging technique for patients
who are clinically suspected of having acute
calculous cholecystitis. It is also a useful imaging
modality for diagnosing gall-bladder malignancy.
However, it is not suitable for evaluating the
complications of acute cholecystitis, such as
emphysematous
cholecystitis,
gangrenous
cholecystitis, hemorrhage, and gallstone ileus and
for detecting extension of tumor and involvement
of surrounding structures including lymph nodes
and hepatodudenal ligament which are essential
for determining its resectability. Thus, US can be
confidently used in the primary evaluation and
management of patients suspected of heptobilliary
pathology.

Thus, US has emerged as the first-line imaging
modality for the diagnosis of acute calculous
cholecystitis. In cholescintigraphic procedure the
examination time takes up to several hours,
whereas a full abdominal US examination is readily
available, can be performed in 10-15 minutes, and
allows for assessment of pain localized to the
gallbladder region (sonographic Murphy sign).17
Furthermore, cholescintigraphy provides information
confined to the hepatobilliary tract, whereas US
can be useful in diagnosing other pathologic
conditions
responsible
for
the
abdominal
complaints. Cholescintigraphy also carries the
burden of ionizing radiation whereas US imaging
do not.18
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Effectiveness of Manual Vacuum Aspiration PLUS in The Treatment
of Incomplete Abortion in the First Trimester of Pregnency
Kamrun Naher1, Abul Hossain2, Amina Rahman3, Shelina Pervin4, Mohammad Rezaul Karim5, Umme Jannatul Ferdous6

ABSTRACT:
Background & objective: With the advent of Misoprostol, medical termination of pregnancy in the first
trimester has become a popular choice. But its indiscriminate use with inadequate doses more often results in

ORIGINAL ARTICLE

incomplete abortion. Manual Vacuum Aspiration PLUS (MVA-PLUS) is claimed to be an effective treatment
modality for incomplete abortion. The present study was intended to evaluate the effectiveness of MVA-PLUS in
the treatment of incomplete abortion.
Methods: This cross-sectional study was conducted in Sherpur District Hospital, Sherpur, Bangladesh.
Pregnant women of 8-12 weeks of gestation receiving tablet Misoprostol by untrained personnel and presented
to us with incomplete abortion were included in the study. Patients with complete abortion, ectopic pregnancy,
signs of pelvic infection or sepsis were excluded from our study. MVA-Plus was done by paracervical block,
analgesia and/or mild sedation and verbal reassurance. Successful outcome was defined in terms of complete
evacuation of the product of conceptus.
Result: The study subjects were generally young, married with low educational background. Treatment with
MVA-PLUS showed that majority (98%) of the patients have had complete evacuation with minimum duration
of hospital stay (1-2 days) in majority of the cases (82%). The need for blood transfusion varied from 1-2 units
(76%) to more than 5 units (4%). No major complications were noted.
Conclusion: Manual Vacuum Aspiration PLUS (MVA-PLUS) is highly effective in the treatment of incomplete
abortion in the first trimester of pregnency with no side effect and minimum stay in the hospital.
Key words: MVA-PLUS, Misoprostol, incomplete abortion, effectiveness etc.

conference was held in Nairobi, Kenya in February

INTRODUCTION:

1987. The first report of abortion-related deaths

Five decades ago in 1967, the world health

was published in 1989, which showed that at least

assembly identified unsafe abortion as a serious
public

health

countries.1,2

problem

Following

for
this,

women
safe

in

11,500 abortion related-deaths occurred annually

many

due to unsafe abortion. Only then the extent of

motherhood

this public health problem was understood. Unsafe
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abortion contributes substantially to the global

METHODS:

burden of maternal mortality and morbidity.2,3

This

Mortality owing to unsafe abortions was calculated

receiving

General of WHO, highlighted the importance of

because

of

avoiding

illegal

abortion

maternal
from

was

conducted

in

tablet

Misoprostol

by

untrained

personnel and presented to us with incomplete

access to family planning services and essential
for

study

Pregnant women of 8-12 weeks of gestation

conference, Halfdan Mahler, the then Director-

care

cross-sectional

Sherpur District Hospital, Sherpur, Bangladesh.

to be 13% of all maternal deaths. At the Nairobi

obstetric
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abortion were included in the study. Patients with

deaths

complete abortion, ectopic pregnancy, signs of

unwanted

study. Baseline characteristics studied were age,

abortion method which is unsafe in most of the

educational status, marital status, occupational

cases. Most of the unsafe abortion occur in

status, gravida, while treatment related variables

developing countries in low-income groups and the

were blood transfusion needed, hospital stay and

unmet need for contraception is high. Rate of

outcome of MVA-Plus. MVA-Plus was performed by

unsafe abortion & maternal mortality is still high in

paracervical block, analgesia and/or mild sedation

Bangladesh.6 Emergency treatment of complications

and verbal reassurance. Successful outcome was

from incomplete & unsafe abortion is an effective

defined in terms of complete evacuation of the

intervention to reduce maternal mortality. MVA-

product of conceptus.

PLUS is a recent addition to the management of
incomplete abortion in N’Djamena Hospitals, Chad.7,8

RESULTS:

Emergency treatment of incomplete abortion by

Age distribution shows that the respondents were

MVA-Plus coupled with adequate follow-up and

predominantly in their 2nd decades (20-30 years

contraception

old) of life (72%). Forty percent of the respondents

saves

life

of

patients.

WHO

recommends MVA-Plus as a preferred method for

were primary level educated, 30% SSC and 19%

uterine evacuation of incomplete abortion in early

HSC level educated. Majority (96%) was married

pregnancy.9 There is no known contraindication of

and only a few were unmarried (2%), widow (1%)

MVA-Plus for treatment of incomplete abortion for

and divorced (1%). More than two-thirds (68%) of

uterine size upto 12 weeks of last menstrual period

the respondents were housewife, followed by

(LMP) or first trimester abortion. MVA-Plus is a

service-holders (30%) and student (2%). In terms

safe & effective clinical procedure. Studies report

of religion, Muslims formed the majority (98%)

effectiveness rate of MVA-Plus to be in excess of

(Table I). Most (84%) of the respondents was

98% with extremely lower complications rate.

multigravida

Other studies demonstrate that MVA-Plus achieves

multigravida (4

greater safety than sharp curettage.10,11 MVA-Plus

grand

gravida or more) (Fig. 1). Over

16% 3 days & only 2% 4-5 days (Table III).

evaluate the effectiveness of MVA-PLUS in the

One-fifth of the respondents took barrier methods

treatment of incomplete abortionon in patients

of contraception and another 20% took injectable

attending at the Department of Obstetrics and

contraception.

Gynecology, Sherpur District Hospital, Dhaka,
doses

were

respondents stayed in the hospital for 1-2 days,

procedure.9,10 The present study was intended to

inadequate

14%

transfusion (Table II). Majority (82%) of the

is sufficient for women`s comfort during the

took

and

units and 4% more than 4 units of blood

mild sedation and verbal reassurance. This method

who

th

75% of the patients needed 1-2 units, 20% 3 – 4

is done by paracervical block, analgesia and or

Bangladesh

(2nd-3rd)

The

rest

60%

took

oral

contraception (OCP) (Table IV). Most (98%) of the

of

respondents had complete evacuation (Table V).

misoprostol by untrained personnel.
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pelvic infection or sepsis were excluded from the

pregnancy.4,5 Unplanned pregnancy opts for the
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TABLE I. Distribution of patients by their demographic
characteristics

Frequency

Percentage

8
36
36
16
4

8.0
36.0
36.0
16.0
4.0

10
40
30
19
1

10.0
40.0
30.0
19.0
1.0

2
96
1
1

2.0
96.0
1.0
1.0

2
68
30

2.0
68.0
30.0

98
2

98.0
2.0

Age
< 20
20 – 25
25 – 30
30 – 35
35 – 40
Education
Illiterate
Primary
SSC
HSC
Graduate
Marital Status
Unmarried
Married
Divorced
Widow
Occupation
Student
Housewife
Service
Religious
Muslim
Hinduism

90
80
70
60
50
40
30
20
10
0

Percentage
76.0
20.0
4.0

TABLE III. Distribution of patients by their hospital stay:

Hospital stay (days)
1–2
2–3
4–5

Frequency

Percentage

82
16
2

82.0
16.0
2.0

60.0
20.0
20.0

Frequency

Percentage

98
02

98.0
02.0

Successful outcome of treatment with MVA PLUS
and paracervical block was observed to be
commendably high (98%). A recent Vietnamese
study examined 210 first trimester MVA abortion &
provided extensive follow up. Complete evacuation
was very high with no serious complications, such
as infection or heavy bleeding.9 When misoprostol
is provided by doctors or midwives in adequate
doses, complete abortion occurs in most of the
cases (94-99%), as evidenced by a study in

TABLE II. Distribution of patients by need of blood transfusion (n=50)

Frequency
38
10
2

60
20
20

Induction of first-trimester pregnancy (8-12 weeks)
with misoprostol by untrained personels was not
found effective. These patients when admitted in
the Sherpur District Hospital, were treated by
Gynecologist with MVA-PLUS & paracervical block.
We also provided post-abortion follow up care in
our hospital which decreased maternal morbidity.
Multiple studies showed that treatment of
incomplete abortion by MVA-PLUS is safe and
effective and is a useful tool in low resource
settings for women with incomplete abortion and a
uterus size of less than 12 weeks.11-15 MVA-PLUS
has advantages over standard surgical curettage
for both the patients and the health care providers
in reducing hospital cost, waiting time and hospital
stay.13 Koontz and associates16 in a study in El
Salvader on 154 women showed that MVA-PLUS
reduces cost by 13% and shortens hospital stay by
28%.16 MVA-PLUS procedure has a high level of
patient satisfaction as evidenced by more than
90% of women who received it recommended the
same to their fellows needing treatment for
incomplete abortion.9

Fig. 1: Distribution of patients by their gravida (n = 100)

Blood transfusion (units)
1–2
3–4
>4

OCP
Barrier methods
Injectable

DISCUSSION:

Grand
multigravida

Gravida

Percentage

Complete evacuation
Incomplete evacuation

14.0

Multigravida

Frequency

Effectiveness of MVA-Plus
& paracervical block

2.0

Primigravida

Contraception

TABLE V. Effectiveness of MVA-Plus and Paracervical block: (n=100)

84.0

Percentage
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Demographic characteristics

TABLE IV. Distribution of patients by their contraception history:
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Foumsou L, Kainba P, Mahamat P. Interest of manual
vacuum aspiration in the management of incomplete
abortion for the first trimester at N’Djamena Mother
and Child Hospital. Annales de la société Guinnééne de
Gynecology-Obstétrique 2015;24(10):7-12.

8.

Madoue GB, Daniel D, Tchari A, Chene M, Salah KM,
Brahim Z, Naîm C, Steve N. Comparison of manual
vacuum aspiration and misoprostol in the management
of incomplete abortion. South Sudan Medical Journal
2016;9(4):76-78.

9.

World Health Organization (WHO). 2003. Safe abortion:
Technical and policy guidance for health systems.
Geneva, WHO.

10. Frankel, Nina & Marian Abernathy, eds. 2007. Performing uterine evacuation with the Ipas MVA Plus® aspirator and Ipas Easy Grip® cannulae: Instructional
booklet. 2nd edition. Chapel Hill, NC, Ipas. P. 7,8.
11. Greenslade FC, Leonard AH, Benson J, Winkler J,
Henderson VL. 1993. Manual vacuum aspiration: A
summary of clinical and programmatic experience
worldwide. Carrboro, NC, Ipas. Baird, Traci L. and
Susan K. Flinn. 2001. Manual vacuum aspiration:
Expanding women’s access to safe abortion services.
Chapel Hill, NC, Ipas.

CONCLUSION:
The study showed that MVA-PLUS is effective in
the treatment of incomplete abortion. Misoprostol
with adequate doses can be used when MVA-PLUS
is not possible or available. Special training of
health workers on MVA-PLUS is, however, needed
for its beneficial application to the patients.

12. Etuk SJ, Ebong IF, Okonofua FE. Knowledge, attitude
and practice of private medical practitioners in Calabar
towards post abortion care. Afr J Reprod Health 2003;7
(3):55-64.
13. Dah T, Akiode A, Awah P, Fetters T, Okoh M, Ujah I, Oji
E. Introducing Misoprostol for the treatment of incomplete abortion in Nigeria. Afr J Reprod Health 2011;15
(4):42-50.
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Uganda.17 Most of the patients admitted in our
hospital received in adequate doses of misoprostol
by untrained health care providers & that might be
the reason of unwantedly high incomplete
abortion. Ipas, a Women’s Sexual & Reproductive
Rights Organization, facilitated training on
MVA-Plus for evacuation of uterus upto 12 weeks
to doctors and senior staff nurses in Bangladesh.
The personnel trained on MVA-PLUS found it safe
and effective technique for uterine evacuation. Its
low-cost, simplicity and potability has made it an
especially valuable reproductive health technology.
More than 30 years of clinical and programmatic
research in over 100 countries has shown vacuum
aspiration for uterine evacuation to be safer and
more effective than sharp curettage. The present
study, like other past studies, showed appreciably
high success rate of MVA procedure with extremely
low complication rates.

Naher et. al.

Ibrahim Card Med J 2017; 7 (1&2): 80-83
 Ibrahim Cardiac Hospital & Research Institute

Role of Injection Depo Medoroxy Progesterone Acetate in the Management
of Abnormal Uterine Bleeding in Norplant User
Mahfuz Ara Begum1, Begum Aminun Nahar 2, Monowara Sultana 3, Md. Amjad Ali 4

ABSTRACT
Background & objective: This prospective study was undertaken to determine the role of Depomedroxy
progesterone acetate (DMPA) in the management of abnormal uterine bleeding associated with norplant use.

ORIGINAL ARTICLE

Methods: The study was carried out in the Department of Family Planning Model Clinic of Sir Salimullah Medical
College and Mitford Hospital, Dhaka between June, 2003 to December, 2005. A total 54 clients were
consecutively selected, based on predefined enrolment criteria.
Results: Over two-thirds (70.6%) of the patients were multipara (2-3 live births), 22% primipara and the rest
7.4% grand-multipara (4 or more live births). Among 54 cases, 45(84%) responded to treatment. Of the 9
(16%) cases who failed to respond to DMPA treatment, 4 cases were given 2nd dose of DMPA. Three cases
dropped out after failing the 1st dose and 2 cases refused to receive 2nd dose and their norplant was removed
on request. Abnormal per vaginal (P/V) bleeding began from the 1st month of insertion of Norplant with 15
(27.7%) cases in the 1st month, 7(12%) cases between 2nd to 5th months, 16(28%) cases between 6-12
months, 11(20%) between 13-24 months and 5 (9.3%) cases between 25-36 months.
Conclusion: The study showed that DMPA is a simple and effective modality of treatment for women with
abnormal or irregular uterine bleeding associated with norplant implant use. With increased compliance from
clients’ perspective, it could be a good option for treatment of women with abnormal or irregular uterine
bleeding caused by norplant implant.
Key words: Injection Depo Medoroxy progesterone acetate, abnormal uiterine bleeding, Norplant etc.

norplant implant users experience
unpredictable uterine bleeding.2-6

INTRODUCTION:
Norplant has been extensively used contraceptive
agent throughout the world. It’s a new delivery
system in which small amount of levonorgestrol is
released for a prolonged period. Norplant-6
releases 50-80 mcg of Levonorgestrol per day in
the 1st year and the level falls to approximately 30
mcg per day in the succeeding 4 years.1 All the
reports on its introduction and use in different
countries and settings have shown that 20-30% of

irregular,

Irregular bleeding is the principal side effect
associated with use of norplant. Pathophysiology
of irregular uterine bleeding is still unknown and
its management to date has been empirical. In
fact lack of effective technique for the control of
irregular bleeding contributes significantly to the
premature removal of norplant. It appears from a
review of literature that oestrogen, progesterone
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the other group (n=25) was treated with Inj.
DMPA after failed treatment with combined OCP
(Ethinyl
Estradiol
plus
Levonorgestrol),
a
contraceptive pill which is available in the family
planning department of our country.
Inj. DMPA 1 ampoule (150 mg) was given I/M to
each client with abnormal uterine bleeding (study
population) provided there was no contraindication.
The clients were advised to attend the follow up
visit after 7-14 days and then at monthly
intervals. Detailed evaluation was done in each
visit. The evaluation parameters were duration of
P/V bleeding, any recurrence during study period,
number of doses required to control the bleeding.
TABLE I. Age distribution of the clients (n = 54)

Age (yrs)

Frequency

Percentage

22-25

20

37.0

26-32

30

56.0

33-39

4

7.0

TABLE II. Distribution of the clients by parity (n = 54)

Parity

METHODS:

Frequency

Percentage

Primipara

12

22.0

Multipara ( 2-3 live-births)

38

70.6

Geandmultipara (≥ 4 live birth)

4

7.4

TABLE III. Time of onset of abnormal P/V bleeding after
insertion of norplant (n = 54)

This prospective study was carried out at Family
Planning Model Clinic Sir Salimullah Medical
College and Mitford Hospital (SSMC & Mitford
Hospital) between June 2003 to December 2005.
During the period total number of Norplant
insertion (6 stick for 5 years) cases were 574.
Before insertion of norplant all criteria of insertion
were fulfilled e.g. explanation, exclusion of
pregnancy, exclusion of any irregular p/v bleeding.
Among 574 clients 54 reported development of
irregular uterine bleeding in the form of spotting
>10 days or excessive P/V bleeding >7 days and
were included in the study for intervention with
DMPA. Pill treatment failure cases also included in
the study. The clients enrolled in the study by
giving voluntary consent were divided into two
groups. One group (n=29) was treated with Inj.
DMPA (Depomedroxy progesterone acetate), while

Time

Frequency

Percentage

1 month

15

27.7

2-5 month

7

12.0

6-12 month

16

28.0

13-24 month

11

20.0

25-36 month

5

9.3

st

TABLE IV. Distribution of patients by treatment outcome

Response related variables

Frequency

Percentage

Responder

45

83.3

Non-responder

9

16.7

One injection

30

66.7

Two injection

15

33.3

Response to treatment (n=54)

Dose of DMPA needed (n=45)
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and non-steroidal anti-inflammatory agents may
reduce the number of bleeding days or active
bleeding in women using norplant. However, no
studies have yet documented a drop in haemoglobin
concentration in norplant user. In fact converse is
found-haemoglobin concentration rise in norplant
user.7 Uterine bleeding or spotting more than 5-6
days is more nuisances rather than a problem of
medical significance interfering personal life and
hygiene of the norplant users. There are two
studies to reduce the days of uterine bleeding
induced by norplant use. One study8 used
ethinyloestradiol 50 mcg/day for 20 days to treat
norplant induced uterine bleeding. There were no
statistically significant reductions of uterine
bleeding between estrogen and placebo user.
Another prospective study9 compared ethinyl
oestradiol alone with ethinyl oestradiol plus
levonorgestrol (combination pill and a placebo).
Bleeding and spotting were stopped soon with
combined
oral
contraceptive
than
Ethinyl
oestradiol alone.9 However, oestrogen can't be
tolerated by some women who usually choose
norplant. In the present study we used high dose
progesterone treatment by using injection DMPA
150 mg to stop bleeding with no oestrogenic side
effect or intolerance.
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RESULTS:
Over half (55%) of the patients was 26-32 years,
37% 22-25 years, 7% 33-39 years old (Table I).
Over two-thirds (70.6%) were multipara (2-3 live
birth), 22% primipara and the rest 7.4%
grand-multipara (4 or more live births) (Table II).
Abnormal per vaginal (P/V) bleeding started from
the 1st month of insertion of Norplant. Fifteen
cases (27.7%) exhibited P/V bleeding in the 1st
month, 7(12%) cases between 2nd to 5th months
16(28%) between 6-12 months, 11(20%) between
13-24 months and 5(9.3%) cases between 25-36
months (Table III). Among 54 cases, 45(84%)
responded to treatment by cessation of abnormal
uterine bleeding. Of the 45 responders, 15 needed
2 injections with median interval between the
injections being 2 months (range: 1 month- 2
years). Of the 9(16%) cases who failed to respond
to DMPA treatment, 4 failed even after 2nd dose of
DMPA. Three cases dropped out after failing the 1st
dose and 2 cases refused to receive 2nd dose and
their norplant was removed on request (Table IV).

DISCUSSION:
The Norplant sub-dermal implant is a new
contraceptive option already accepted by over a
million women in the United States alone and by
similar number in the rest of the world. There are
many advantages of using norplant, but the
inherent problem of irregular bleeding resulting
from continuous administration of low dose of
progesterone makes it cumbersome to continue.

al10 with DMPA showed changes in irregular and
abnormal bleeding during month three of norplant
use to amenorrhoea during month four. The
treatment with DMPA doesn't alter the underlying
pathophysiological process contributing to uterine
bleeding/spotting episodes. Two trials9,11 (by Archer
et al & Alvarez-Sanchez et al)– one used oestradiol
alone and the other Ethinyl oestradiol with
Levonorgestrol showed the decrease of acute
episodes of bleeding in norplant users.

CONCLUSION:
The study showed that DMPA may be a simple and
effective modality of treatment for women with
abnormal or irregular uterine bleeding associated
with norplant implant use. Although our data are
not enough to conclude the use of DMPA in the
treatment of irregular or acute episodes of bleeding,
physician should counsel the patient on the
advantage of DMPA, i.e. dose convenience and
minimum side effect. Counseling should emphasize
the potential occurrence of irregular bleeding after
treatment. A definitive answer awaits on further
large-scale study, which could result in
improvement of bleeding episodes in norplant
users.
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Association between Food Behaviour of Pregnant Women and
Status of Serum Vitamin B12 and Neonatal Outcome –
A Cross-Sectional Study
Rowshan Afrooz 1, Lipika Ghosh,2 Abul Kalam Md. Faruq,3 Mitheel-Ibna Islam 4

ABSTRACT:
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Background & objective: To find the association between serum vitamin B12 and food behavior of the pregnant
women and its influence on perinatal outcome.
Methods: This cross-sectional study was conducted in the Department of Obstetrics & Gynaecology,
Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka between June 2012 to July 2013. A total of
102 uncomplicated pregnant women attending at the Obstetrics & Gynaecology Department of BSMMU,
Dhaka were the study population. Plasma vitamin B12 was measured by Abbott Axsym System using a
Enzyme Immuno Assay Technique with the blood collected in a plain test tube. A serum vitamin B12 level of
< 200 pg/mL was considered as low serum vitamin B12 level. The outcome variables were birth weight,
small-for-date, neural tube defects and other congenital malformations.
Result: The selected pregnant women were housewife (74.5%) from low socioeconomic strata. They were
generally urban resident (90.2%) with mean age being 26.4 years. In terms of education 17.6% were
primary level, 30.4% SSC level, 31.4% HSC level and 20.6% graduate and higher level educated. Majority
(90.2%) was urban resident with average monthly family income being Taka 29460. One-third (33.3%) was
overweight and 6.9% obese. Two-thirds (66.7%) were at 37-39 weeks of gestation and nullipara. More than
60% received ANC (antenatal care) aregularly. Over one-third (35.3%) had low serum vitamin B12 (< 200
pg/mL). The food behaviour of the women was found to be associated with vitamin B12 deficiency. The
pregnant women with low serum vitamin B12 (< 200 pg/ml) had significantly lower weekly consumption of
fishes and eggs which are the rich source of vitamin B12. The weekly fish, eggs and amount of milk consumed
by the pregnant women with low serum vitamin B12 were much lower than those consumed by the pregnant
women with normal serum vitamin B12. The pregnant women with low serum vitamin B12 were more likely to
carry a higher risk of adverse perinatal outcome. The incidences of low-birth weight and small-for-dates were
staggeringly higher in women with low serum vitamin B12 (33.3% and 27.8% respectively) compared to
those in women with normal serum vitamin B12.
Conclusion: The study concluded that pregnant women with low serum vitamin B12 are accustomed to taking
low fish and eggs in their daily diet compared to those who have normal serum vitamin B12. The incidence of
low birth weight and small-for-date babies are more prevalent in the pregnant women with subclinical
deficiency of vitamin B12.
Key words: Food behaviour, pregnant women, serum vitamin B12 and neonatal outcome etc.
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There are degrees of vitamin B12 deficiency. Overt

INTRODUCTION:

clinical B12 deficiency, the more serious form, is

Vitamin B12 deficiency is emerging as a public

marked

health concern in many developing countries. A

by

haematological

or

neurological

abnormalities, or both, and requires prompt

progressive reduction in plasma vitamin B12 levels

medical treatment. However, clinically evident

has been documented to occur during pregnancy

deficiency accounts for less than 10% of low

despite maintenance of normal dietary intake of

vitamin B12 concentrations observed in most

this vitamin.1,2 A review of studies in Latin America

surveys.14 Subclinical vitamin B12 deficiency, the

revealed that it occurs in 40% of women and their

more common situation, is a state in which there
is

food.3 All the vitamin B12 in nature is produced by

metabolic

evidence

of

deficiency

in

a

non-symptomatic patient, such as an elevated

microorganisms and it is found only in foods of

serum

animal origin and vegetables contaminated with

level

of

homocysteine.

15

vitamin B12-synthesizing bacteria.4

methylmelonic

acid

or

The main cause of subclinical

vitamin B12 deficiency is a chronic low intake of

Vitamin B12 is an essential nutrient in the diet of

dietary vitamin B12 and may not require medical

humans due to its important function as a

intervention since it does not usually progress to

coenzyme in the remethylation of homocysteine

clinical deficiency.14

to

methionine

and

in

the

conversion

of

As foods of animal origin, such as meat, milk and

methylmalonyl-CoA to succinal-CoA. It is involved

poultry are the main sources of dietary vitamin

in fatty acid degradation and protein and DNA

B12,16 knowledge concerning the vitamin B12 status

synthesis.5 Deficiency of this nutrient is known to

of pregnant women is of particular importance in

be associated with signs of demyelination, usually

parts of the world where dietary vitamin B12 is

in the spinal cord. Lack of vitamin B12 in the

often low in foods from animal sources providing

maternal diet during pregnancy has been shown

only marginal amounts of vitamin B12.17 As

to cause severe retardation of myelination in the

Bangladesh is one of those parts of the world,

nervous system of the fetus.6 Inadequate vitamin

where majority of people’s daily dietary intake is

B12 status during pregnancy has consequences for

poor in animal sources of foods leading them to

both the mother and the fetus. Vitamin B12

suffer from vitamin B12 deficiency, it is of utmost

deficiency is associated with increased risk for

importance to study the level of vitamin B12 status

early recurrent abortion7 and preeclampsia in

in pregnant women and its association with their

pregnant women8 and neural tube defects in

food behaviour.

infants.9-11 A tripling in the risk for neural tube

METHODS:

defects was reported by Ray and coworkers for
infants born to women in the lowest quartile of

The present cross-sectional study was carried out

vitamin B12 status compared with the highest

in Department of Obstetrics & Gynaecology,

quartile.12

BSMMU Hospital, Dhaka, over a period of 1 year

In contrast to other water-soluble vitamins,

between July 2012 to June 2013. Pregnant women

significant amounts of vitamin B12 are stored in

attending at the above mentioned Hospital were

the body. As a result, it may take several years for

the study population. A total of 102 uncomplicated

the clinical symptoms of B12 deficiency to develop.

pregnant women at their third trimester who had

Nevertheless, marginal vitamin B12 status in

previously booked (registered) with the antenatal

pregnancy is of concern since the vitamin B12

clinic were included in the study. However,

status of the mothers is associated with their fetal

pregnant women with clinical diagnosis of chronic

outcome.

illness, such as, diabetes mellitus, hypertension,

13
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heart diseases, thyroid disorders and women with

at 37-39 weeks of gestation, 25.5% were 40-41

multiple pregnancies, proteinuria or any other

weeks and 7.8% were 34-36 weeks of gestation.

pregnancy-related complications were excluded.

In terms of parity 65% were nullipara, 14.7%
primipara and 19.6% multipara. More than 60%

Information regarding age, gravidity and parity

received ANC regularly and 39.2% received it

was obtained for each subject. Weight was

irregularly (Table II).
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measured to within 0.5 kg and height was
measured to within 0.25 cm, using a portable

Out of 102 pregnant women, 36(35.3%) had low

stadiometer. Gestational age was estimated using

serum vitamin B12 and the rest 66(64.7%) had

the data of the last menstrual period, early

normal level of vitamin B12. The mean serum

ultrasound findings and measurement of fundal

vitamin B12 was 208 pg/ml and the lowest and

height. A single blood sample of 3 ml was

highest

collected by venepuncture in a plain test-tube

respectively (Table III). There was no significant

values

were

60

and

294.4

pg/ml

tube for measurement of serum vitamin B12.

difference between pregnant women with low and

Neonates were examined and weighted to the

normal vitamin B12 status in terms of their age (p

nearest 10 gm on a standard beam scale balance

=0.252). However, mean monthly income was

immediately after birth. Plasma vitamin B12 was

significantly lower in the former group than that in

measured by Abbott Axsym System using a

the latter group (p < 0.001). Over 70% of women

Enzyme Immuno Assay Technique with the blood

with low serum vitamin B12 status were low level

collected in plain test tube. A serum vitamin B12

educated (primary and SSC level) as opposed to

level of <200 pg/mL was considered as low serum

women with normal vitamin B12 status (44%) (p =

vitamin B12. Data were processed and anlysed

0.049). The parity and BMI were not found to be

using

Social

associated serum vitamin B12 status of pregnant

Sciences), version 17. The test statistics used to
analyse the data were Chi-square (χ2) or Fisher’s

women (p = 0.970 and p = 0.124 respectively)

Exact

SPSS

Test

(Statistical

Unpaired

observed to be lower in women with low vitamin
B12 status than that in women with normal vitamin

Exact

on

of eggs and amount of milk consumed in a week

continuous scale were compared between groups

were also less in pregnant women with low

using Unpaired t-Test. Level of significance was

vitamin B12 status than that in women with normal

set at 0.05 and p < 0.05 was considered

vitamin B12 level (p < 0.001 & p = 0.001

significant.

respectively). However, median meat days in a

the

data

The

(Table IV).The median fish day in a week was

data

while

t-Test.

for

presented on categorical scale were compared
between groups using Chi-square (χ2) or Fisher’s
Test,

and

Package

presented

B12 (p < 0.001 and p < 0.001). The mean number

week was almost similar between the groups (p =

RESULTS:

0.301) (Table V).

The pregnant women included in the study were

The

generally housewife (74.5%), urban resident

prevalence

of

low

birth

weight

was

significantly higher in women with low serum

(90.2%) with mean age being 26.4 years. In

vitamin B12 than that in women with normal

terms of education 17.6% were primary level,

vitamin B12 level (p < 0.001). The proportion of

30.4% SSC level, 31.4% HSC level and 20.6%

small-for-date was also much higher in the former

graduate and higher level educated. Average

group (p = 0.002). Neural tube defects and

monthly family income was Taka 29460.Nearly

congenital

60% of the women were of normal BMI followed

malformation

were

no

different

between the groups (p = 0.133 and p = 0.279

by 33.3% overweight and 6.9% obese(Table I).

respectively) (Table VI).

Two-thirds (66.7%) of the pregnant women were
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TABLE I. Distribution of respondents by their sociodemographic
features (n = 102)

TABLE IV. Comparison of demographic and obstetric
characteristics between groups

Sociodemographic features

Demographic
features

Percentage

12
60
30

11.8
58.8
29.4

26
76

25.5
74.5

18
31
32
21

17.6
30.4
31.4
20.6

92
10

90.2
9.8

4
35
25
38

3.9
34.4
34.4
37.3

61
34
7

59.8
33.3
6.9

Age* (yrs)
Monthly family
income* (Taka)
Education#
Primary
SSC
HSC
Graduate plus
Parity#
Nullipara
Primipara
Multipara
BMI* (kg)

Gestation age (weeks)
34 – 36
37 – 39
40 – 41
Parity
Nullipara
Primipara
Multipara
ANC
Regular
Irregular

Percentage

8
68
26

7.8
66.7
25.5

67
15
20

65.7
14.7
19.6

62
40

60.8
39.2

Food
behaviour-related
variables

< 200
≥ 200

Frequency

Percentage

36
66

35.3
64.7

25.9 ± 6.1

0.252

19375 ± 1703

35967 ± 3162

< 0.001

14(38.9)
12(33.4)
6(16.7)
4(11.0)

17(25.8)
12(18.2)
22(33.3)
15(22.7)

0.049

23(63.9)
6(16.7)
7(19.5)
24.8 ± 3.4

44(66.7)
9(13.6)
13(19.7)
25.9 ± 3.4

0.970

0.124

Serum vitamin B12
< 200
(n = 36)

Median fish days in a week*
2.1 ± 0.9
Median meat days in a week* 1.9 ± 0.3
Mean number of eggs
taken in a week*
1±1
Mean amount of milk
in a week* (liter)
0.33 ± 0.13

≥ 200
(n = 66)

p-value

3.3 ± 1.7
2.2 ± 0.2

< 0.001
0.301

3±1

< 0.001

0.88 ± 0.11

0.001

Figures in the parentheses denote corresponding percentage;
* Data were analysed using Unpaired t-Test and were presented
as mean ± SD.
TABLE VI. Association between maternal serum V-B12 and
perinatal outcome
Outcome
variables

Serum Vitamin B12 (p g/ml)
< 200 (n = 36) ≥ 200 (n = 66)

Birth weight (kg)
< 2.5
12(33.3)
≥ 2.5
24(66.7)
Mean ± SD*
2.6 ± 0.4
10(27.8)
Small-for-date#
Neural tube defect**
2(5.6)
Other congenital malformation** 2(5.6)

TABLE III. Distribution of respondents by serum vitamin B12
status (n = 102)

Serum vitamin B12

27.2 ± 4.3

TABLE V. Association between food behaviour and serum
vitamin B12

TABLE II. Distribution of respondents by obstetric characteristics (n=102)

Frequency

p-value

Figures in the parentheses denote corresponding percentage;
# Data were analysed using χ2 Test.
*Data were analysed using Unpaired t-Test and were presented
as mean ± SD.

*Mean age = 26.4 ± 5.5 yrs; **Mean income = 29460 ± 2180 Taka;
#
Mean BMI = 25.4 ± 3.4 yrs.

Obstetric characteristics

Serum vitamin B12 (pg/ml)
< 200 (n = 36) ≥ 200 (n = 66)

4(6.1)
62(93.3)
3.1 ± 0.7
4(6.1)
0(0.0)
1(1.5)

p-value

< 0.001
0.002
0.133
0.279

Figures in the parentheses denote corresponding percentage;
*Data were analysed using Unpaired t-Test and were presented
as mean ± SD.
#Data were analysed using χ2 Test;
**Data were analysed using Fisher’s Exact Test

*Mean serum vitamin = 208.0 ± 50.7 pg/ml; range = 60 – 294.4 pg/ml

87

ORIGINAL ARTICLE

Age* (years)
< 20
20 – 30
≥ 30
Maternal occupation
Service
Housewife
Education
Primary
SSC
HSC
Graduate plus
Residence
Urban
Rural
Monthly Income** (Taka)
< 10000
10000 – 20000
20000 – 30000
≥ 30000
BMI# (kg/m2)
18.5 – 24.9 (Normal)
25 – 29.9 (Overweight)
≥ 30 (Obese)

Frequency
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were at increased risk of adverse perinatal
outcome.

ORIGINAL ARTICLE

DISCUSSION:
The present study demonstrated that subclinical
vitamin B12 deficiency of pregnant women is
associated with their food behaviour and carries a
higher risk of adverse perinatal outcome. The
pregnant women with low serum vitamin B12 (<
200 pg/ml) had significantly lower weekly
consumption of fishes and eggs which are the rich
source of vitamin B12. The weekly fish consumption
of pregnant women with low serum vitamin B12
was on an average 1 day less than the pregnant
women with normal serum vitamin B12. The
average number of eggs taken weekly by the
former group was less than that taken by the
latter group. The amount of milk taken by the
pregnant women with low serum vitamin B12 was
drastically lower than their counterparts with
normal serum vitamin B12 level. Of 102 pregnant
women, 36 (35.3%) had serum vitamin B12< 200
pg/mL, which is higher than a recent study
conducted on non-pregnant Bangladeshi women
(22%) (Survey on Micronutrients, 2013)18 but
much lower than that found in a study conducted
on non-pregnant Jordanian women (67%).
Guerra-shinohara and colleagues (2004) have
described a 37.3% decrease in vitamin B12 levels
from the beginning to the end of pregnancy in
Brazilian women. This fall is thought to be
physiological, owing to an increase in plasma
volume and a change in hormonal status19 and an
increase in the requirements of the vitamin,
secondary to pregnancy.20 In a study of nutritional
factors related to anaemia in pregnant women
attending an antenatal clinic in Nigeria,21 9% of
pregnant women had serum vitamin B12 levels
below the lower end of the normal range. Chéry
and colleagues22 found that low vitamin B12 levels
in the third trimester of pregnancy correlated with
a rise in plasma total homocysteine during this
time and suggested that subclinical deficiency
may start to appear at this stage, particularly in
mothers on diets deficient in animal foods. As
inadequate vitamin B12 increases the risk of
adverse maternal and foetal outcome,8,23 over
one-third of the pregnant women in our study

The present study also observed a significantly
inverse association of income and education with
vitamin B12 level with higher the income and level
of education lower is the probability of having low
serum vitamin B12. Muthayya and associates24
suggest that a low educational level, poor
anthropometric status in early pregnancy, low
weight gain in the second trimester of pregnancy
& a low serum vitamin B12 concentration throughout
pregnancy are significant determinants of IUGR
(Intrauterine Growth Restriction) in urban Indian
women. The inverse relationship between
maternal educational level and risk of IUGR
persists even after adjusting for maternal age,
parity and maternal weight in early pregnancy.
Several other studies also reported maternal
illiteracy and low socioeconomic status to be the
major risk factors for IUGR.25,26
In the present study, the perinatal outcome of
pregnant women with low serum vitamin B12 was
unfavourable in terms of birth weight and
small-for-date babies. Low serum vitamin B12 was
found in 15.6% of the cases, which is much lower
than the published national figure (36%).27 This
might be due to tertiary hospital-based study,
which may not be the true representative of the
community population. However, analyses of
association between maternal serum vitamin B12
and perinatal outcome revealed a significantly
lower mean birth weight (on an average 0.5 kg
less) and a higher incidence of small-for-date
neonates (on an average 22% higher) in pregnant
women with low serum vitamin B12 compared to
those in normal serum vitamin B12 level.
Muthayya and colleagues24 demonstrated that
women in the lowest tertile for vitamin B12
concentration during each of the three trimesters
of pregnancy had significantly higher risk of IUGR
(adjusted OR=5.98). They also reported that
better socioeconomic conditions and improved
nutritional status well-correlates with vitamin B12
status during pregnancy, which in turn, reduces
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A deficiency of either vitamin B12 and/or folic acid
is likely to affect homocystine metabolism,
resulting in an elevation of plasma homocystine
with relatively low methionine level. During
pregnancy an increase Hcy (Homocysteine) level
has been shown to be a risk factor for IUGR,
intrauterine death, neural tube defects and low
birth weight. Murphy and associates39 have
reported that mothers in the highest total Hcy
tertile at 8 weeks of pregnancy had three times
and at labour nearly four times the odds of giving
birth to a neonate in the lowest birth weight
tertile. The role of vitamin B12 in pregnancy
outcome has been explored by Molloy et al.29 who
suggested that vitamin B12 status may be an
important factor in maintaining optimal tHcy
during pregnancy, although the potential role of
vitamin B12 in the determination of birth weight
has yet to be explored. Therefore, additional
studies are needed to elucidate the role of vitamin
B12 together with Hcy in the prevention of adverse
outcomes.

Nutritional status during pregnancy has a direct
influence upon birth weight. Adequate supply of
micronutrients is known to be very important in
pregnancy and there is much evidence to support
a role of folate in early embryonic development.30
A clear causal association has been shown
between reduced maternal folate and neural tube
defects31,32 and other congenital malformations33
as well as early pregnancy loss.34 More recently
Rao et al35 observed a positive association
between infant birth weight and dietary intake of
folate-rich foods in rural Indian women. So
maternal diet during pregnancy is highly
important for the health of the fetus.35

The present study had several limitations which
deserve mention so that future studies on the
same issue could overcome the limitations faced
in the present one.

LIMITATIONS:
1. The food behaviour of the women was assessed
by 7-days dietary recall, which might be inherently
associated with recall bias.
2. As studies by other researchers have shown
that folate & homocystine are also associated
with maternal and perinatal outcome, it cannot
be over-emphasized that the adverse perinatal
outcome attained in the pregnant women have
had occurred solely due to low serum vitamin
B12.

Vitamin B12 plays an integral role in folatedependent homocysteine metabolism36 as a ratelimiting
co-factor
in
the
conversion
of
homocysteine to methionine and a limited supply
of vitamin B12 during pregnancy may have adverse
consequences on fetal growth. Furthermore, low
serum levels of maternal vitamin B12 have been
associated with risk of neural tube defect-affected
pregnancy.37,38 Vitamin B12 is known to be a
significant predictor of tHcy levels in neonates,
with relatively greater importance in the first few
months of life, before folate assumes primacy as
the predictor of tHcy (total serum homocysteine).

CONCLUSION:
From the findings of the study it can be concluded
that over one-third of the Bangladeshi pregnant
women possess low vitamin B12. The pregnant
women with low serum vitamin B12 are used to
taking low fish and eggs in their daily diet
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the incidence of IUGR. An earlier study reported
negative correlations between birth weight and
maternal vitamin B12 levels at delivery in smokers
in Western women,28 although present study did
not investigate smoking habit of the selected
women, which might act as a confounder. Thus,
the findings suggest that early detection of
vitamin B12 deficiency in pregnancy followed by
appropriate intervention are likely to play an
important role in reducing IUGR which contributes
substantially to low birth weight & small-for-dates.
Molloy & associates29 demonstrated that starting
pregnancy with an inadequate vitamin B12 status
may increase the risk of birth defects such as
NTD, and may contribute to preterm delivery,
although NTD in the present study was not
significantly associated with women of low serum
vitamin B12 level.
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compared to those who have normal serum
vitamin B12. The milk consumption of the pregnant
women are also much lower than their
counterparts with normal serum vitamin B12 level.
The incidence of low birth weight and
small-for-date babies are more prevalent in the
pregnant women with subclinical deficiency of
vitamin B12. So a well-correlation is observed
between pregnant women of low-socioeconomic
group and their food-behaviour, between
food-behaviour and their serum vitamin B12 status
and vitamin B12 status during pregnancy and
perinatal outcome.
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Fetomaternal Outcome of Emergency Caesarean Section in a
Tertiary Level Hospital
Sabiha Sultana 1, Kamrun Nahar 2, Sufia Begum Sompi 3, Mst Nazmunnaher Mina 4

ABSTRACT:

ORIGINAL ARTICLE

Background & objective: Acute threat to the pregnant mother or their foetus may arise during the process of labor
or any time after 28 weeks of gestation, when emergency caesarean section (CS) is indicated. But emergency
CS is not completely safe to the mother or their foetus. The present study was undertaken to observe the
foetomaternal outcome of emergency caesarean section.
Methods: This prospective observational study was conducted between January to June, 2010 in the Department
of Obstetrics & Gynaecology, Dhaka Medical College Hospital, Dhaka. All pregnant women undergoing
emergency CS admitted at the the above-mentioned Hospital were the study population. The indications for
emergency CS were obstructed labour, fetal distress, prolonged labour, cord prolapse, antepartum hemorrhage,
antepartum eclampsia with unfavorable cervix labor with malpresentation, history of previous one caesarean
section with impending scar rapture, chorioamnionitis, failed forceps/ventous etc. A total of 672 pregnant
women based on predefined eligibility criteria were consecutively included in the study and fetomaternal
outcome of emergency CS was evaluated.
Result: Age distribution of the patients shows that over 30% were 25-29 years, 26.5% 30-34 years, 23.3%
20-24 years old. About 10% were < 20 years and another 10% were 35 or > 35 years old. Over 20% of the
mothers were short-statured (< 140 cm), 60% were nullipara, 16.5% primipara and the rest were multipara.
The indications for emergency caesarean sections were previous caesarean section with complications (23.7%)
followed by foetal distress (16.2%), antepartum hemorrhage (APH) (8.6), eclampsia (7.8%), obstructed labor
(7.4%), severe preeclampsia, breech, prolonged labor, cephalopelvic disproportion, PROM etc. About 25% of
the women were preterm, 57% were term and 18% were post-term. A total of 230(34.2%) patients developed
complications following caesarean section. Wound infection (14.3%) was the most common complication
followed by wound dehiscence, puerperal pyrexia, anaemia, primary PPH, UTI, anesthesic hazarads and
vesico-vaginal fistula. Sixteen (2.4%) mother died of complications. Most common causes of death were
postpartum haemorrhage (12%), severe preeclampsia & eclampsia (7.1%), puerperal sepsis with septicemia
(3.6%) and cardiac arrest. About 94% of fetuses were born alive, 5% were stillborn and 1% born with
congenital anomalies. Early perinatal death occurred in 10% cases who were born alive, 5.2% had neonatal
jaundice and 3.3% developed septicemia. Finally, 559 (83.1%) were discharged healthy. Of the total 113
perinatal deaths, 68 were early perinatal death.
Conclusion: The findings of the present study suggest that increased perinatal mortality was due to severe birth
asphyxia following obstructed labour, placenta praevia, PROM with chorioamnionitis and eclampsia. Proper
antenatal care, screening of high-risk pregnancy, timely hospital admission, neonatal resuscitation and
establishment of specialized neonatal care unit can significantly reduce perinatal morbidity and mortality.
Key words: Emergency CS, foetal outcome, perinatal outcome, maternal outcome etc.
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INTRODUCTION:

In the last 20 years, the rate of emergency CS has
steadily increased. The underlying causes though
vary from country to country, in developing
countries like ours, factors are more or less related
to poor socioeconomic status, illiteracy, ignorance,
unawareness and unavailability of antenatal care,
injudicious home handling of labor, lack of advanced
scientific facilities to detect high risk pregnancies
leading to undiagnosed vulnerable pregnancies.
Besides these, fetal causes like fetal distress,
malpresentation (breech) and maternal causes like
antepartum hemorrhage, impending eclampsia,
eclampsia, prolonged and obstructed labor, failure
to progress labor due to cephalon-pelvic
disproportion, inadequate uterine contraction,
previous CS with impending scar rupture prompt
the attending obstetricians to go for emergency CS
on their patients.3 Fetal death occurs due to
complications like prematurity, asphyxia and
respiratory distress syndrome.3 For emergency CS,
the pregnant women are usually checked but ASA
grade is higher, often remain haemodynamically
unstable, anemic or infective. These factors can
contribute to high morbidity and mortality, for often
women are not psychologically prepared to have
caesarean delivery and that could produce fear of

repeat CS in next pregnancy and puerperal
psychosis. The improved safety of surgery with
modern anesthetic techniques, aseptic and
antiseptic precautions, availability of antibiotics,
advent of blood transfusion with minimal incidence
of cross-reaction and intravenous fluid have made
the emergency CS more successful procedure and
increasingly less hazardous.2
In emergency situation, though CS is done to avoid
anticipated complications, indications should be
justified and should not be practiced unethically for
hospital or doctor's benefit. Dhaka Medical College
Hospital is a well-reputed and well-known tertiary
referral hospital where incidence of CS is high
(approximately 48%).4 A large number of
un-booked cases land in emergency after having
mismanaged outside. Continuity, improved quality
and availability of antenatal care can reduce the
rate of emergency CS.3 The objective of the present
study is to observe the foetomaternal outcome of
emergency CS with particular considerations of
emergency caesarean sections & its foetomaternal
complications so that unnecessary emergency CS
could be avoided.

METHODS:
This prospective and observational study was
conducted over a period of 6 months between
January to June, 2010 in the Department of
Obstetrics & Gynaecology, Dhaka Medical College
Hospital, Dhaka. All pregnant women undergoing
emergency caesarean section admitted at the
Hospital during the period of study were the study
population. All women undergoing caesarean
section for emergency indications like obstructed
labour, fetal distress, prolonged labour, cord
prolapse, antepartum hemorrhage, antepartum
eclampsia with unfavorable cervix, labor with
malpresentation, history of previous one caesarean
section with impending scar rapture, chorioamnionitis,
failed forceps/ventous etc. were included. Patients
or attendants unwilling to give informed consent to
take part in the study were excluded. However,
patients with chronic infectious diseases, diabetic
women, patients suffering from chronic liver
disease, heart disease, renal disease, vascular
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Caesarean section (CS) is one of the most
frequently practiced major obstetric operations
performed either electively or as an emergency
basis. WHO estimates the rate of CS, between 10 to
15% of all births in developed countries.1 When an
immediate threat to the mother or the foetus arises
during the process of labor or any time after 28
weeks of gestation and the indicated CS is
performed within thirty minutes of decision making,
it is known as emergency caesarean section.2 Like
other surgery, emergency CS is not free from
hazards.3 Death occur due to immediate
complications like hamorrhage, shock, anesthetic
hazard, infection, thromboembolism etc. Late
complications include incisional hernia, intestinal
obstruction due to adhesion & bands, scar rupture
in subsequent pregnancy, placental abnormality in
next pregnancy are quite common. Usually,
complications occur in 10% cases of emergency CS.
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vesico-vaginal fistula the least.
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disease etc. and women with malignant disease
were excluded from the study. A total of 672
pregnant women based on above-mentioned
eligibility criteria were consecutively included in the
study & fetomaternal outcome of emergency
caesarean sections was evaluated. Data processing
and analysis were done using SPSS (statistical
package for social sciences), version 16.0. The test
statistics used to analyze the data were descriptive
statistics.

Table V shows the maternal deaths with their
causes and timing of death. The total number of
maternal death (incidence) was 16(2.4%). Most
common causes of death were postpartum
haemorrhage (12%), pulmonary oedema and renal
failure resulting from severe preeclampsia &
eclampsia (7.1%), puerperal sepsis with septicemia
resulting from chorioamnionitis (3.6%) and cardiac
arrest due to anaesthetic hazards. Out of 672
births, 627(93.3%) were born alive, 38(5.6%) were
stillborn and 7(1%) born with congenital anomalies.
Early perinatal death occurred in 10% cases who
were born alive, 5.2% suffered from neonatal
jaundice and 3.3% suffered from septicemia.
Finally, 559(83.1%) were discharged healthy (Table
VI). Table VI shows perinatal outcome (in 1st 7
days) following caesarean section. There were total
113 death including 68 early perinatal death along
with 38 still-born and 7 congenital anomalies.
627(93.3%) babies born alive & total 559(83.1%)
babies were finally discharged as healthy.

RESULTS
Age distribution of the patients shows that over
30% were 25-29 years, 26.5% 30-34 years, 23.3%
20-24 years old. About 10% were < 20 years and
another 10% were 35 or > 35 years old. Over 20%
of the mothers were short-statured (< 140 cm).
Nearly 60% were nullipara, 16.5% primipara and
the rest were multipara. In terms of antenatal (AN)
visits, 21% received ≥ 3 ANC visits, 32% < 3 visits
and the rest (47%) no antenatal visits.
Approximately 90% of the study subjects received
tetanus toxoid (Table I). The most common
indications for emergency caesarean sections were
previous caesarean section with complications
(23.7%) followed by foetal distress (16.2%),
antepartum hemorrhage (APH) due to placenta
previa (8.6), eclampsia (7.8%), obstructed labor
(7.4%), severe preeclampsia (6.7%), breech
(6.5%), prolonged labor (5.5%), cephalopelvic
disproportion (4.4%), PROM with or without
chorioamnionitis (4.1%) etc. (Table II). Gestational
age distribution shows that about 25% of the
women were preterm (at < 36 weeks of gestion),
57% were term (37-40 weeks of gestation) and
18% were post-term (> 40 weeks of gestation)
(Fig. 1). In 95% cases type of anaesthesia used was
spinal and caesarean section was done using lower
uterine segment transverse incision (table III).
Table IV shows the peroperative and post-operative
complications that the patients encountered. A total
of 230 (34.2%) patients developed complications
following caesarean section. Wound infection
(14.3%) was the most common complications
followed by wound dehiscence (8.3%), puerperal
pyrexia (7.1%), anaemia (4.7%), primary PPH
(4.4%), UTI (2.9%), anesthesic hazarads and

TABLE I. Demographic & obstetric characteristics of the patients

Demographic & Obstetric
characteristics

Frequency

Percentage

<20

66

9.8

20 – 24

156

23.3

25 – 29

204

30.3

30 – 34

178

26.5

≥ 35

68

10.1

<140

148

22.0

≥ 140

524

78.0

Nullipara

403

59.9

Primipara

111

16.5

Multipara

158

23.6

> 3 times

141

21.0

< 3 times

215

32.0

No antenatal visit

316

47.0

600

89.3

Age (yrs.)

Height (cm)

Parity

Received antenatal visits

Tetanus Toxoid received
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TABLE IV. Distribution of patients by post-operative complications
(n = 672*)

TABLE II. Indications of Emergency Caesarean Section operation

Indications

Sultana et. al.

Frequency Percentage

Post-operative complications

Frequency Percentage

Previous caesarean with complications

159

23.7

Wound infection

96

14.3

Fetal distress

109

16.2

Wound dehiscence

56

8.3

APHdue toplacenta previa

58

8.6

Puerperal pyrexia

48

7.1

32

4.7

98

14.5

Obstructed labor

50

7.4

Primary PPH

30

4.4

UTI

20

2.9

Anaesthetic hazards

4

0.6

Vesico-vaginal fistula

2

0.3

Prolonged labor

37

5.5

Cephalopelvic disproportion

30

4.4

PROM and/or Chorioamnionitis

28

4.1

Failed induction

26

3.8

Malpresentation (Transverse lie and others) 15

2.2

Abruptio placenta

8

1.2

Bad obstetric history

8

1.2

Elderly primi

2

0.02

*Total will not correspond to 100% for multiple response.
TABLE V. Analysis of maternal death with causes (n= 672)

45
40

Percentage (%)

35
21.14

20

13.6

13.07

15
10

Time
interval
between
hospitalization
& death
(hours)

Sever
pre-eclampsia
& eclampsia

98

7

7.1

Pulmonary
odema,
renal failure

24

36

30

Antepartum
hemorrhage

66

Post partum
4 6.06 hemorrhage
with shock

16

24

18

Obstructed
labour

50

3

6.0

Post partum
hemorrhage
with shock

8

26

10

Chorioamnionitis

28

1

3.6

Puerperal
sepsis with
septicaemea

36

48

72

Anesthetic Hazards

4

1 25.0 Cardiac arrest

1

8

10

30
25

Time
interval
between
onset of
labor &
Death
(hours)

Causes of
death

Indication
of CIS

43.73

Time
interval
between
CIS &
death
(hours)

No of death

6.5

Percentage

44

No. of patient

Breech presentation

3.46

TABLE VI. Perinatal outcome in the first 7days following emergency
CS (n=672*)

5
0
< 30

31-36

37-38

39-40

> 41

Gestational age (weeks)
Fig.1: Gestational age of study cases at the time of Caesarean operation
TABLE III. Types of anesthesia and incision used for emergency CS

Types of anesthesia and incision
used for Emergency CS

Frequency Percentage

Outcome

Frequency

Percentage

Born alive

627

93.3

Still born

38

5.6

Congenital anomalies

07

1.0

Early perinatal death

68

10.1

Birth asphyxia

48

7.1

Neonatal Jaundice

35

5.2

Septicemia

22

3.3

559

83.1

Discharged healthy

Types of anesthesia

*Total will not correspond to 100% for multiple response.

Spinal anesthesia

638

95.0

General anesthesia

34

5.0

DISCUSSION:
The present study was carried out to assess the
fetomaternal outcome of emergency CS in Dhaka
Medical College Hospital. Each patient of emergency
CS was assessed according to her age, parity,

Types of uterine incision
Lower segment (lower transverse)
caesarean section

668

99.4

caesarean section with T incision

4

0.6

95
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University.12 In another study in UK, presumed
fetal distress contributed 22% to the overall
caesarean section rate.5 The diagnosis of fetal
distress is often subjective without any standard
clinical criteria in different health facilities. Had
the decision of caesarean section due to fetal
distress been guided by continuous electronic
monitoring, it would have effectively reduced the
caesarean section rate. Nearly 15% of emergency
caesarean section were done due to eclampsia
and severe preeclampsia. Nahid reported 13% of
the emergency caesarean section.12 Eclamptic
patients with unfavorable cervix having a history
of repeated convulsions & uncontrolled hypertension
usually prompt the obstetricians to do emergency
caesarean section. As caesarean section carries
8-fold higher mortality than vaginal delivery and
12 times higher morbidity, these high-risk cases
should be weighed on risk benefit ratio to reduce
caesarian section rate.13

obstetric background, indications of emergency
CS, type of anesthesia used, maternal and fetal
outcome. The incidence of CS is gradually
increasing in developed countries as well as in
developing countries. In the 1950s 3% of birth in
England were performed by CS. This figure had
risen to 9% in 1980 and 12% in 1990 and rapidly
reached to 21% in 2000 and 22.3% in 2001.5 The
World Health Organization (WHO) have set 10-15%
CS of total birth as the standard caesarean rate.6
Desmon et al stated that the limit should be put to
10% in developing countries and less than 10%
for developed countries.7 Although healthy people
in United States established a goal of 15% rate of
CS in the year 2009, the ideal rate has not been
established in the developing countries.8
The present study revealed that CS rate was over
50% among the patients admitted in Dhaka
Medical College Hospital (DMCH) which compares
well with that found in Nahid’s study (49.1%) in
2004.9 This rate is quite higher compared to that
found in a study in India (26%).10 In DMCH,
referral cases are transferred from other districts
and peripheries as it is the tertiary care facility
hospital. These emergency cases usually received
trial in low resource setup either by dais, lady
health workers and general practitioners causing
unnecessary delay in referring the patients to
tertiary level hospitals, when further trial of labor
is not possible. That might be the cause of higher
caesarean section in our setting.

Obstructed labor is a rare phenomenon in the
developed world but it is still an alarming problem
in the developing world. In the present study
7.4% caesarean section was done for obstructed
labor, which was lower in Nahid’s study (4%)12 and
higher in Rajshahi and Sir Salimullah Medical
College Hospitals (11 and 10% respectively).9
Nwosu and colleagues14 from Nigeria, however
reported a staggeringly higher rate of caesarean
sections (42%) for obstructed labor. Placenta
praevia comprised 8.6% of emergency caesarean
section. Consistent with this finding, Shamshed et
al showed 8% caesarean section due to placenta
praevia.15 Good antenatal care and early diagnosis
of placenta praevia by USG can reduce emergency
caesarean section to some extent. PROM with
chorioamnionitis contributed to 4.1% cases of
emergency CS. Poor hygienic concept, lack of
knowledge about genitourinary infections, trial at
home by untrained birth attendants and repeated
per vaginal examination seems to be associated
with this incidence.

In the present study it was found that the first
indication for emergency caesarean section was
previous caesarean section (23.6%). In our
country obstetricians always inclined to do
caesarean in 2nd and subsequent pregnancies if
the first issue was done by caesarean section,
although supervised justified trial of labor in cases
of previous caesarean section may have normal
delivery in many cases. The risk of scar rupture is
very low, only 3%.11 So, it appears that avoiding
and reducing primary caesarean section rates
should be the principal aim to reduce repeat
caesarean section. The 2nd major indication of
emergency CS was fetal distress (16.2%). The
rate is 20% in Bangabandhu Sheikh Mujib Medical

The incidence of maternal morbidity following
emergency caesarean section was 34.2%. Of
them, wound infection was 14.3% and wound
dehiscence 8.3%. Jalil and Khan16 showed similar
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incidence of morbidity in emergency CS (37.5%).
A study in Glasgow found that there was
considerable postoperative morbidity associated
with CS, particularly if the operation was carried
out as an emergency procedure.17 Sharply
contrasting with these findings, William et al18
reported wound infection in only 1.54% cases and
UTI in 4.6% cases after CS at Sioux valley
Hospital, South Dakota. Complications like wound
infection, febrile morbidity and endometritis
develop more after emergency CS in case of
premature rupture of membranes, prolong duration
of labor with repeated per vaginal examination,
while puerperal pyrexia with septicemia is more
common after CS in case of obstructed and
prolonged labor. In the present study, incidence of
maternal death was 2.4%, the causes of death
were post-partum haemorrhage (12%) severe
preeclampsia & eclampsia leading to pulmonary
oedema and/or renal failure (7.1%) and
chorioamnionitis (3.6%). Nilufer in a similar study
showed maternal mortality to be 2% and the
causes of death were eclampsia and sepsis.19 The
mortality rate in emergency CS largely depends
on the indication of operation, type of anaesthesia,
efficiency of anesthesiologist, associated medical or
pregnancy related complications.

Sultana et. al.
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Intramuscular Pethidine for Pain Relief in the First Stage of Labor
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ABSTRACT:
Objective: The objective of this study was to see the efficacy of intramuscular pethidine for pain relief in the 1st stage of labor.

Result: All the baseline characteristics like maternal age, body surface area (BSA), parity, gestational age of the subjects
between the Experimental and Placebo groups were almost identical. All the intrapartum variables like baseline cervical
dilatation, VAS pain score, VAS sedation score and injection to delivery interval were also found to be fairly comparable
between groups. At 15 minutes interval more than one-quarter (27.5%) of the Experimental group got mildly drowsy, while
none of the Placebo group changed from their baseline status. At 30 minutes interval 27.5% were mildly drowsy, 22.5%
were moderately drowsy and 1 (2.5%) was asleep in the Experimental group, while all of the Placebo group subjects were
alert as before. The groups were quite different in respect to level of sedation following intervention (p < 0.001). Nearly
three quarters (72.5%) of the Experimental group had VAS pain score at 30 minutes interval at or below median level,
whereas only 25% of the Placebo group had the same level at same interval (p < 0.001). The Experimental group had a
significantly lower demand for further analgesia (50%) compared to the Placebo group (80%) (p=0.005). However, 15
(37.5%) subjects of the Experimental group experienced nausea and or vomiting, whereas none of the Placebo group had
such experience (p<0.001). Majority (82.5%) of the Experimental group and 75% of the Placebo group had normal delivery.
The comparison of foetal outcome in terms of APGAR score at 1 and 5 minutes, oxygen needed and NICU admission required
for resuscitation revealed no significant difference between the groups with respect to any of these variables (p<0.05).
Conclusion: The intramuscular Pethidine is significantly effective at providing analgesia in pregnant women in 1st stage of
labor. The findings support the continued use of pethidine as a simple and cheap therapeutic option in the management of
labor pain.
Key words: Intramuscular pethidine, pain relief, first stage of labor etc.
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Methods: This prospective study was carried out in the Department of Obstetrics & Gynaecology, Dhaka Medical College
Hospital, Dhaka from April 2005 to December 2005. Age and parity matched 80 pregnant women were recruited in the study
and were divided equally in experimental and palcebo groups (40 in each group). The Experimental group received
intramuscular Inj. Pethidine HCI 1.5 mg/kg body weight in 2 ml with Inj. metoclopramide 12.5 mg and the Placebo group
received 2 ml intramuscular normal saline. The intervention was started at active first stage of labor with cervical dilatation
of 3-4 cm and when patients requested for analgesia. Pain was assessed at the highest point of pain at 15- and 30-minute
intervals using 100 mm visual analogue scale (VAS) and patients were asked to give a verbal categorical rating of their pain
as "a lot better", "a little better", "much the same", "a little worse", or "much worse". Level of sedation was also assessed
at the same intervals. Details of labor, including cervical dilatation before and after analgesia, mode of delivery, duration of
injection to delivery time and assessment of neonates by APGAR score at one and five minutes were recorded.
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INTRODUCTION:
Labor results severe pain in women. There are no
other circumstances where it is considered
acceptable for a person to experience such an
acute pain. Maternal request is therefore a
sufficient justification for pain relief during labor
(ACOG). Pain experienced during labor is related
to the uterus contracting to dilate and efface the
cervix. The intensity of pain depends upon
accumulation of pain producing substances due to
ischaemia of the uterine arteries, distension of
perineal tissue, parity, the pain threshold of the
subject and pressure on other organs (bladder,
rectum) or the lumbosacral plexus.1 The uterus is
a large muscular organ that has housed the baby
for weeks or more & when labor commences it
starts to contract, usually mildly initially but as
labor progresses, becomes more powerful and
painful. This is entirely normal and has a working
function which enables the mouth of the womb to
open fully to allow the baby to descend further
into the pelvis and birth canal, culminating in the
actual birth of the baby and placenta. To make the
experience of labor less painful & just a wonderful
memory of child birth, intramuscular pethidine
100 mg has been shown to be significantly effective
in reducing the pain in the first stage of labour.2
Pain relief is important because when a woman in
labor starts hyperventilating during contractions,
the subsequent hypoventilation causes a decrease
oxygen supply to her baby. So, to maintain
adequate oxygenation of the baby, a mother must
be relaxed during her contractions. Relief of pain
allows labor to progress more rapidly by reducing
the anxiety caused by pain. In addition, anxiety
may cause poor progress during labor. The solution
is labor analgesia. A recent survey of obstetric
anaesthetic practice in hospitals in the United
States showed that the use of intramuscular
pethidine for labor analgesia is 39-56%. In United
Kingdom the practice is similar, with 38% of
woman requesting analgesia while in labor.3
Pethidine is the most widely used analgesic for
women in labor since 1940.3 Other narcotic drugs
have been tried but none has shown any distinct
advantages over pethidine. Pethidine is an opiate

derivative and is given in doses of 50-150 mg
intramuscularly. The effects last about 2-3 hours,
after which the dose can be repeated. If an
adequate dose of intramucular pethidine is given,
it is usually not necessary to repeat the drug
within four hours. Pethidine is indicated when the
discomfort of labor merges into regular, frequent
and painful contractions. One study showed that
39% of mothers expressed satisfaction with pain
relief in 1-2 hours with intramuscular pethidine.3
The intramuscular route is the commonest method
of giving pethidine, especially with a cervical
dilatation of less than 7 cm. Pain relief will be
experienced about 30 minutes after administration
of pethidine and the duration of action lasts for
about 4 hours. The intravenous route may be used
if the patient requires analgesia urgently and the
cervix is already 7 cm or more dilated.
Researches have shown that fear and anxiety can
inhibit the production of natural hormones that
enable a woman to deliver. Pethidine given in the
early stage of labor, can help the women relax and
deliver the baby more effectively. It can be
administered by a midwife, can be used at home
birth also.2 But pethidine may be detrimental to
the baby in that it suppresses the baby's
respiratory center making the baby less
responsive and less likely to feed. Recent studies,
however, have shown that this may be the case if
pethidine is given in large doses or just before
delivery. The baby is less likely to be affected if
pethidine is given in appropriate doses and if not
given within 4 hours of delivery. Though pethidine
is an effective analgesic for pain relief in first
stage of labor yet its use now has been decreased
even in tertiary hospitals, especially in our county.
That purpose the present study aimed to evaluate
the analgesic effect of pethidine in labor.

METHODS:
This prospective case-control study was conducted
over a period of 9 months from 1st April to 31st
December, 2005 in the Department of Obstetrics
& Gynaecology, Dhaka Medical College Hospital
(DMCH), Dhaka. Eighty full-term pregnant women
(both primi and multi) admitted in the labor ward
with active 1st stage of labor (having their foetus
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Pethidine was injected intramuscularly in the
gluteal region. Pain was assessed at the highest
point of pain at 15 and 30 minutes interval. Equal
number of age and parity-matched parturients
were injected 2 ml normal saline intramuscularly
and at 15 & 30 minutes patients were asked to give
a verbal categorical rating of their pain as "a lot
better", "a little better", "much the same", "a little
worse", or "much worse". The minimal clinically
significant difference (MCSD) in VAS pain score
was defined as the mean difference between
current and preceding scores when the subject
reported "a little worse" or "a little better" pain.
The MCSD in VAS score in the group overall was
12 mm (95% CI 9 mm to 15 mm). All parturients
in this study received intravenous oxytocin either
for augmentation or induction at the time of
randomization. The oxytocin infusion was begun
at a rate of 1 mlU/min and the rate was increased
every thirty minutes until an adequate uterine
contraction was achieved. Intravenous (IV)
infusion of glucose containing fluid at a rate of 1.5
ml/kg/hr was received by both groups.

Maternal blood pressure, heart rate and fetal
heart rate (FHR) were recorded at 3-minutes
intervals from the onset of the injection till the
first 30 minutes and subsequently at 30-minutes
intervals during the first stage and at 15 minutes
intervals during the second stage. The analgesia
was assessed by 100 mm VAS. Details of labor,
including cervical dilatation before and after
analgesia, mode of delivery, duration of injection
to delivery time and assessment of neonates by
APGAR score at one and five minutes were
recorded. Data were processed and analyzed
using software SPSS (Statistical Package for
Social Sciences) version 16.0. The statistics used
to analyze the data were descriptive statistics,
Chi-square (χ2) and Student’s t-Test. The level of
significance was set at 0.05 and p-value < 0.05
was considered significant.

RESULTS:
Maternal age and BSA were found to be almost
identical between Experimental and Placebo
groups (p=0.967 & p=0.678 respectively. Neither
parity, nor gestational age of the subjects of the
two groups was found to be any different
(p=0.590 and p=0.967 respectively). All the
intrapartum variables like baseline cervical
dilatation, VAS pain score and injection to delivery
interval were found to be fairly comparable
between groups (p=0.799, p=0.129 and p=0.068
respectively). VAS sedation score was 0 in both
the groups as patients were almost alert (Table I).
Three-quarter of the Experimental group and 70%
of the placebo group experienced spontaneous
labor and the rest of the respective groups
induced labor. The groups were not observed to be
statistically different in terms of type of labor
(p=0.401) (Fig. 1). The mean VAS pain scores at
baseline were almost identical in both Experimental
and Placebo groups (77.55 ± 4.21 mm vs. 76.28
± 3.15 mm, p=0.129). At 15 minutes interval the
Experimental group exhibited a significant
reduction of VAS pain score (70.28 ± 6.98 mm)
compared to that of Placebo group (75.97 ± 3.35
mm) (p < 0.001). The pain scores of both the
groups were observed to be further reduced.
However, the reduction was significantly faster in
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with cephalic presentation) under one consultant
were the study population. All patients were
scheduled for normal vaginal delivery having no
contraindications for pethidine were the enrolment
criteria. The parturients were excluded from the
study if any contraindications for allowing normal
vaginal delivery and allergy to study drugs were
present. Before selection of the subjects, the
parturients were fully explained about the
procedure and written consent was taken. The
parturients were randomly divided into two
groups, forty in each. The group that received
traditional intramuscular Inj. Pethidine HCI 1.5
mg/kg body weight in 2 ml with Inj.
metoclopramide 12.5 mg taken as Experimental
group and the group which received 2 ml
intramuscular normal saline were assigned to
Placebo group. Every alternate patient was given
intramuscular pethedine or normal saline. The
analgesia, either IM pethidine or normal saline
was started at active first stage of labor with
cervical dilatation of 3-4 cm and when patients
requested for analgesia.
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Experimental group than that in the Placebo group
(64.58 ± 10.53 vs. 72.63 ± 6.99 mm, p < 0.001)
at 30 minutes interval (Table II).
Table III shows that all the subjects were alert at
baseline because of labor pain. At 15 minutes
interval more than one-quarter (27.5%) of the
Experimental group got mildly drowsy, while none
of the Placebo group changed from their baseline
status. At 30 minutes interval 27.5% were mildly
drowsy, 22.5% were moderately drowsy and
1(2.5%) was asleep in the Experimental group,
while all of the Placebo group subjects were alert
as before. The groups were quite different in
respect to level of sedation following intervention
(p < 0.001). Table IV presents the comparison of
maternal outcome between groups. The outcome
variables were number of subjects with VAS pain
at 30 minutes at or below median, requested for
further analgesia and nausea/vomiting. Nearly
three quarter (72.5%) of the Experimental group
had VAS pain score at 30 minutes interval at or
below median level, whereas only 25% of the
Placebo group had the same level at same interval
(p < 0.001). The Experimental group had a
significantly lower demand for further analgesia
(50%) compared to the Placebo group (80%) (p =
0.005). However, 15(37.5%) subjects of the
Experimental group experienced nausea and or
vomiting, whereas none of the Placebo group had
such experience (p < 0.001).
Majority (82.5%) of the Experimental group and
75% of the Placebo group had normal delivery.
Fifteen percent of the Experimental group and
20% of the Placebo group needed Caesarean
section. The rest (2.5%) of the Experimental and
of Placebo group (5%) needed other instrumental
aid to have their babies delivered. The groups
were found to be almost similar in terms of mode
of delivery they experienced (p = 0.683) (Fig. 2).
Table V demonstrates the comparison of foetal
outcome in terms of APGAR score at 1 and 5
minute, oxygen needed and NICU admission
required for resuscitation. The groups were not
statistically different with respect to any of these
variables (p > 0.05 in each case). Majority of the
Experimental group (87.5%) expressed some

degree of satisfaction, while majority (80%) of the
Placebo group was found to be totally dissatisfied
and the rest 8(20%) were only partially satisfied.
Among the satisfied subjects of the Experimental
group, 22(55%) were partially satisfied followed
by 5(12.5%) more or less satisfied and the rest
8(20%) satisfied. None was found to be highly
satisfied. The groups were quite different in
respect of level of satisfaction following
intervention (p < 0.001) (Table VI).
TABLE I. Comparison of baseline characteristics between groups
Group

Baseline
characteristics

Experimental
(n=40)

Placebo
(n=40)

p-value

Maternal age (years)

23.55 ± 5.27

23.50 ± 5.42

0.967

BSA (m2)

1.61 ± 0.05

1.62 ± 0.06

0.678

Primipara

24(60.0)

24(60.0)

Multipara

16(40.0)

16(40.0)

0.590

38.4 ± 0.81

38.48 ± 0.75

0.967

Baseline cervical dilatation (cms)

3.52 ± 0.44

3.55 ± 0.44

0.799

Baseline VAS pain score (mm)

77.55 ± 4.21

76.28 ± 3.15

0.129

Injection to delay interval (hr)

6.35 ± 1.20

6.85 ± 1.25

0.068

Biological characteristics#

Obstructive Characteristics
Parity*

Gestational age (weeks)

#

Intrapartum factors

#

Figures in the parenthesis denote corresponding %;.
* Chi-square (χ2) Test was employed to analyse the data.
#Data were analysed using Student’s t-Test and were
presented as mean ± SD.

Sponteneous

Induced

Fig 1. Comparison of type of labor between groups.
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TABLE V. Comparison of foetal outcome following intervention

TABLE II. Comparison of changes in VAS pain score over time
between groups

Group

Group

VAS pain
score (mm)#
Baseline
At 15 minutes interval
At 30 minutes interval

Foetal Outcome*

Experimental
(n=40)

Placebo
(n=40)

p-value

77.55 ± 4.21
70.28 ± 6.98
64.58 ± 10.53

76.28 ± 3.15
75.97 ± 3.35
72.63 ± 6.99

0.129
<0.001
<0.001

APGAR score (≥ 7)
At 1 minute
At 5 minutes
Oxygen needed
NICU admission needed

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

Placebo
(n=40)

p-value

29(72.5)
11(27.5)

40(100.0)
0(0.0)

<0.001

19(47.5)
11(27.5)
9(22.5)
1(2.5)

40(100.0)
0(0.0)
0(0.0)
0(0.0)

Experimental
(n=40)

Placebo
(n=40)

p-value

Subject with VAS pain at
30 minutes ≤ median**

29(72.5)

12(25.0)

<0.001

Requested for further
analgesia*

20(50.0)

32(80.0)

0.005

Nausea/ vomiting*

15(37.5)

0(0.0)

<0.001

Figures in the parenthesis denote corresponding %;.
* Chi-square (χ2) Test was employed to analyse the data.
**Median VAS pain at 30 minutes in Experimental group was
68 mm and that in Placebo group 75mm.

Instrumental

0.500
0.500
0.500
0.500

Placebo

Saesarean

Mode of delivery

Fig. 2: Mode of delivery between groups

Level of satisfaction

Experimental
(n=40)

Placebo
(n=40)

p-value

Totally dissatisfied
Partially satisfied
More or less satisfied
Satisfied
Highly satisfied

5(12.5)
22(55.0)
5(12.5)
8(20.0)
0(0.0)

32(80.0)
8(20.0)
0(0.0)
0(0.0)
0(0.0)

<0.001

Figures in the parenthesis denote corresponding %;.
* Chi-square (χ2) Test was employed to analyse the data.

Group

Normal

37(92.5)
37(92.5)
3(7.5)
3(7.5)

Group

<0.001

TABLE IV. Comparison of maternal outcome following intervention

Experimental

38(95.0)
38(95.0)
2(5.0)
2(5.0)

DISCUSSION:
This prospective hospital-based study was carried
out to see the efficacy of intramuscular pethidine
for pain relief in the first stage of labor. All the
baseline characteristics like maternal age, BSA,
parity, gestational age of the subjects between the
Experimental and Placebo groups were almost
identical. All the intrapartum variables like
baseline cervical dilatation, VAS pain score and
injection to delivery interval were also found to be
fairly comparable between groups. VAS sedation
score was 0 in both the groups as patients were
almost alert. Morrison and associates4 studied
1100 parturients with intramuscular Pethidine in
the first stage of labor with mean maternal age
being 25.2 years and gestational age 37-40
weeks. Fairlie and colleagues5 in their study used
similar criteria.
At 15 minutes interval Pain VAS scores (pain
intensity) were observed to be significantly
reduced in the experimental group (p < 0.001). In
UK, intramuscular pethidine is widely used for
analgesia in labour.6 It was first used for
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Experimental
(n=40)

Figures in the parenthesis denote corresponding %;.
* Chi-square (χ2) Test was employed to analyse the data.

Maternal Outcome

p-value

TABLE VI. Comparison of level of satisfaction between groups

Group

At 15 minutes interval
Alert
Mildly drowsy
At 15 minutes interval
Alert
Mildly drowsy
Moderately drowsy
Asleep

Placebo
(n=40)

Figures in the parenthesis denote corresponding %;.
* Chi-square (χ2) Test was employed to analyse the data.

TABLE III. Comparison of changes in sedation over time
between groups
Level of sedation*

Experimental
(n=40)

ORIGINAL ARTICLE
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intrapartum pain relief in 1947, and is the only
opioid allowed to be ordered by midwives. There
are, however, concerns that pethidine may not
provide very effective pain relief. Some studies
have suggested that fewer than 20% of women
may expect a pain-free labor with this opioid.5
Lumbar epidural anaesthesia provides excellent
intrapartum analgesia in 50-80% of recipients,
and may have fewer maternal and neonatal side
effects.5 But in a survey of 1000 postpartum
women, Morgan et al7 observed that those who
received epidural anaesthesia were more likely to
be dissatisfied, compared with women who
received Pethidine. There is therefore a continuing
need for intramuscular narcotic analgesia in labor.
Publication of the study of Olofsson et al8 led for a
call for placebo-controlled trial to determine
whether pethidine truly provides analgesia during
labor.
Although pethidine is clearly not as effective for
analgesia as epidurals, nonetheless, the degree of
analgesia obtained may be sufficient for a large
proportion of patients. Despite having an epidural
on demand service, 38% of parturients in labor
chose intramuscular pethidine for analgesia
compared with an overall rate of epidural analgesia
of 17.8%.2 Because labor pain may increase in
intensity as labour progresses, failure of opioids to
decrease pain scores to below baseline does not
necessarily equal to lack of effect. In the current
study, although the median decrease in VAS pain
score from baseline was only 14 mm at 30 min,
this has more clinical significance when one takes
into account the finding that pain scores in the
placebo group tended towards an increase at 30
min. Ramin and peers9 compared intravenous
pethidine with epidural analgesia and reported
that a small proportion of women (15.4%) who
received pethidine found it ineffective and
requested epidural anaesthesia. However, when
the same authors subsequently repeated the
study, administering pethidine by a more liberal
patient-controlled analgesia regimen, pethidine
was found much more effective in reducing VAS
pain scores, relatively high patient satisfaction and
only a few patients (1.3%) requesting epidural
analgesia because of inadequate analgesia.

Burnhill et al10 recognized that pethidine lengthened
or inhibited labor. Crawford11 claimed that it did not
affect the length of labor. In the current study
injection to delivery interval was not significantly
different between the study groups (6.35 ± 1.2 vs.
6.85 ± 1.25 hours, p > 0.05). Tusi and associates2
in their study showed the interval 5.58 & 6.25
hours in the experimental and placebo groups
respectively.2 Assessment of satisfaction is,
although subjective, context specific, & influenced
by a number of factors including culture,
environment & previous expectations, satisfaction
scores at 30 minutes was greater in the pethidine
group compared with control group (p < 0.001). In
this study, 12.5% of women in the pethidine group
were totally dissatisfied, compared with 80% in
the control group and no woman in either group
was highly satisfied. Half of the women in the
pethidine group and 80% in the control requested
for further analgesia. This observation is almost
similar to other studies2,5,12
Maternal sedation was assessed on a 4-point scale
as: 0 = alert; 1 = mildly drowsy; 2=moderately
drowsy; and 3 = asleep.5 Both groups were alert at
the baseline. At 30 minutes interval all were alert
in the placebo group, whereas in experimental
group about 50% were alert, rest was mild to
moderately drowsy & only 2.5% was asleep with
37.5% have had vomiting. The variation in
sedation among two groups was significant which
is consistent with the study by Morrison et al4
where 33% parturient had vomiting.
In the experimental group majority (82.5%) had
normal vaginal delivery and 15% caesarean
section, whereas in the Placebo group 75% had
normal 20% caesarean delivery. The rest (2.5%)
of the Experimental and Placebo group (5%)
needed other instrumental aid to have their babies
delivered with no significant difference between
the groups. Morrison et al4 showed 74.7% normal,
20.6% instrumental and 4.8% caesarean section
among the Pethidine group of parturients. Fairlie et
al4 showed 76% spontaneous delivery, 18%
instrumental and 6% caesarean section. The
comparison of foetal outcome in terms of APGAR
score at 1 & 5 minutes, oxygen needed and NICU
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admission required for resuscitation revealed no
significant difference between the groups with
respect to any of these variables (p > 0.05)
indicating that pathedine given in early 1st stage of
labor does not produce any deleterious effect on
foetal well-being. Tsui et al2 showed APGAR score
≥ 7 in 92% experimental group and 90% in
placebo group.

CONCLUSION:
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The intramuscular Pethidine is significantly
effective at providing analgesia in pregnant
women in 1st stage of labor. The findings support
the continued use of pethidine as a simple and
cheap therapeutic option in the management of
labor pain. A further, long-term study with larger
sample size may help strengthening the evidence
about the efficacy of pethidine in labor pain
management.
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admission required for resuscitation revealed no
significant difference between the groups with
respect to any of these variables (p > 0.05)
indicating that pathedine given in early 1st stage of
labor does not produce any deleterious effect on
foetal well-being. Tsui et al2 showed APGAR score
≥ 7 in 92% experimental group and 90% in
placebo group.

CONCLUSION:
The intramuscular Pethidine is significantly
effective at providing analgesia in pregnant
women in 1st stage of labor. The findings support
the continued use of pethidine as a simple and
cheap therapeutic option in the management of
labor pain. A further, long-term study with larger
sample size may help strengthening the evidence
about the efficacy of pethidine in labor pain
management.
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