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INSTRUCTION TO AUTHORS
A. Introduction
Bangladesh Heart Journal is the official journal of
Bangladesh Cardiac Society, and accepts articles for
publication from home and abroad. This is a biannual,
peer-reviewed journal and aims to publish work of the
highest quality from all sub-specialties of cardiology and
cardiovascular surgery. The aim of the publication is to
promote research in Bangladesh and serve as platform
for dissemination of scientific information in cardiology.
B. Categories of Articles
The journal accepts original research, review articles,
case reports, cardiovascular images and letters to the
editor, for publication.
Original Research:
Original, in-depth research article that represents new
and significant contributions to medical science. Each
manuscript should be accompanied by a structured
abstract of up to 250 words using the following headings:
Objective, Methods, Results, and Conclusions. Three to
5 keywords to facilitate indexing should be provided in
alphabetical order below the abstract. The text should be
arranged in sections on INTRODUCTION, METHODS,
RESULTS and DISCUSSION. The typical text length for
such contributions is up to 3000 words (including title
page, abstract, tables, figures, acknowledgments and
key messages). Numberof references should be limited
to 50.
Review Articles:
Generally review articles are by invitation only. But
unsolicited reviews will be considered for publication on
merit basis. Following types of articles can be submitted
under this category: Newer drugs, new technologies and
review of a current concept.The manuscript should not
exceed 5000 words (including tables and figures). A
review article should include an abstract of up to 250
words describing the need and purpose of
review,methods used for locating, selecting, extracting
and synthesizing data, and main conclusions. The
number of references should be limited to 50.
Case Reports:
Only case reports of exceptional quality will be published
in the case report format. The text should not exceed
1500 words and is arranged as introduction, case report
and discussion. Include a brief abstract of about 150
words. Number of tables/figures should be limited to 3.
Include up to 10 most recent references. The patient’s

written consent, or that of the legal guardian, to publication
must be obtained.
Cardiovascular Images:
Only clinical photographs with or without accompanying
skiagrams, pathological images, echocardiographic
images, angiographic images etc. are considered for
publication. Image should clearly identify the condition
and have the classical characteristics of the clinical
condition. Clinical photographs of condition which are
very common, where diagnosis is obvious, or where
diagnosis is not at all possible on images alone would
not be considered. Photographs should be of high quality,
usually 127 × 173 mm (5 × 7 in) but no larger than 203 ×
254 mm (8 × 10 in). A short text of up to 250 words
depicting the condition is needed. Figures should be
placed exactly at a logical place in the manuscript. The
submitted images should be of high resolution (>300
dpi). The following file types are acceptable: JEPG and
TIFF. The number of authors should not exceed 3. The
authors should ensure that images of similar nature have
not been published earlier. Authors must obtain signed
informed consent from the patient, or the legal guardian.
Letter to the Editor:
Letters commenting upon recent articles in Bangladesh
Heart Journal are welcome.Such letters should be
received within 16 weeks of the article’s publication.
Letters should be up to 250 words; should contain no
more than 1 figure/table and upto 5 most recent
references. The text need not be divided into sections.
The number of authors should not exceed 3.
C. Criteria for Acceptance
All manuscripts should meet the following criteria: the
material is original, study methods areappropriate, data
are sound, conclusions are reasonable and supported
by the data, and the information is important; the topic
has general cardiology interest; and that the article is
written in reasonably good English. Manuscripts which
do not follow the guidelines of Bangladesh Heart Journal
are likely to be sent back to authors without initiating the
peer-review process. All accepted manuscripts are
subject to editorial modifications to suit the language
and style of Bangladesh Heart Journal and suggestions
may be made to the authors by the Editorial Board to
improve the scientific value of the journal.
D. Editorial Process
The Bangladesh Heart Journal commits to high ethical
and scientific standards. Submitted manuscripts are

considered with the understanding that they have not
been published previously in print or electronic format
(except in abstract or poster form) and are not under
consideration by another publication or electronic
medium. Statements and opinions expressed in the
articles published in the Journal are those of the authors
and not necessarily of the Editor. Neither the Editor nor
the Publisher guarantees, warrants, or endorses any
product or service advertised in the Journal. Bangladesh
Heart Journal follows the guidelines on editorial
independence produced by the International Committee
of Medical Journal Editors (ICMJE). All manuscripts
correctly submitted to the Bangladesh Heart Journal are
first reviewed by the Editors. Manuscripts are evaluated
according to their scientific merit, originality, validity of the
material presented and readability. Some manuscripts
are returned back to the authors at this stage if the paper
is deemed inappropriate for publication in the
Bangladesh Heart Journal, if the paper does not meet
the submission requirements, or if the paper is not
deemed to have a sufficiently high priority. All papers
considered suitable by the Editors for progress further in
the review process, undergo peer review by at least two
reviewers. If there is any gross discrepancy between the
comments of two reviewers, it is sent to a third reviewer.
Peer reviewers’ identities are kept confidential; authors’
identities are also not disclosed to the reviewers.
Accepted articles are edited, without altering the meaning,
to improve clarity and understanding. Decision about
provisional or final acceptance is communicated within
8 weeks.
E. Cover Letter
The cover letter should outline the importance and
uniqueness of the work. It should include the signed
declaration from all authors on:
1.

Category of manuscript (original research, review
article, case report, cardiovascular image, letter to
the Editor)

2.

Statement that the material has not been previously
published or submitted elsewhere for publication
(this restriction does not apply to abstracts published
in connection with scientific meetings.)

3.

Transfer of copyright to the Bangladesh Heart Journal
upon the acceptance of the manuscript for publication

4.

All authors have reviewed the article and agree with
its contents

5.

Information of any conflicts of interest (of any) of the
authors.

6.

Sources of research support, if any, including
funding, equipment, and drugs.

The cover letter should also include the mailing address,
telephone and fax numbers, and e-mail address of the
corresponding author.
F. Manuscript Preparation
The manuscripts should comply with the prescribed
guidelines. It should be well organized and written in
simple and correct English under appropriate headings.
The abbreviations and acronyms should be spelled out
when they occur first time.
The Introduction should address the subject of the paper.
The Methods section should describe in adequate detail
the laboratory or study methods followed and state the
statistical procedures employed in the research. This
section should also identify the ethical guidelines
followed by the investigators with regard to the population,
patient samples or animal specimens used. A statement
should be made, where applicable, that their study
conforms to widely accepted ethical principles guiding
human research (such as the Declaration of Helsinki)
AND also that their study has been approved by a local
ethics committee.The Results section should be concise
and include pertinent findings and necessary tables and
figures.The Discussion should contain conclusions
based on the major findings of the study, a review of the
relevant literature, clinical application of the conclusions
and future research implications. Following the
Discussion, Acknowledgements of important contributors
and funding agencies may be given.
a. Title page information
• Title. Concise and informative. Titles are often used
in information-retrieval systems. Avoid abbreviations
where possible.
•

Author names and affiliations. Please clearly indicate
the given name(s) and family name(s) of each author
and check that all names are accurately spelled.
Present the authors’ affiliation addresses (where the
actual work was done) below the names. Indicate all
affiliations with a lower case superscript letter
immediately after the author’s name and in front of
the appropriate address. Provide the e-mail address
of each author.

•

Corresponding author. Clearly indicate who will
handle correspondence at all stages of refereeing
and publication, also post-publication. Ensure that
the e-mail address is given and that contact details
are kept up to date by the corresponding author.

b. Abstract
A concise and factual abstract is required. The abstract
should state briefly the purpose of the research, the
principal results and major conclusions. An abstract is
often presented separately from the article, so it must be
able to stand alone. References should be avoided. Also,
non-standard or uncommon abbreviations should be
avoided, but if essential they must be defined at their first
mention in the abstract itself.
c. Keywords
Immediately after the abstract, provide a maximum of 5
keywords. Keywords should be the listed terms in the
Medical Subject’s Headings (MeSH) of the National
Library of Medicine (NLM), available at https://
www.nlm.nih.gov/mesh.
d. Abbreviations
Define abbreviations that are not standard in this field in
a footnote to be placed on the first page of the article.
Such abbreviations that are unavoidable in the abstract
must be defined at their first mention there, as well as in
the footnote. Ensure consistency of abbreviations
throughout the article.
e. Acknowledgements
Collate acknowledgements in a separate section at the
end of the article before the references. List here those
individuals who provided help during the research (e.g.,
providing language help, writing assistance or proof
reading the article, etc.).
f. Units
Follow internationally accepted rules and conventions:
use the international system of units (SI). If other units
are mentioned, please give their equivalent in SI. Generic
rather than trade names of drugs should be used.
g. Figures and graphics
• For graphics, a digital picture of 300 dpi or higher
resolution in JPEG or TIFF format should be
submitted.
•

•

•

Figures should be numbered consecutively according
to the order in which they have been first cited in the
text, if there is more than 1 figure. Each figure should
be cited in the text.
Each figure/illustration should be provided with a
suitable legend that includes enough information to
permit its interpretation without reference to the text.
All photomicrographs should
magnification of the prints.

indicate

the

•

When symbols, arrows, numbers or letters are used
to identify parts of the illustrations, each one should
be explained clearly in the legend.

h. Tables
Tables should be placed next to the relevant text in the
article.
•

Number tables consecutively in accordance with their
appearance in the text. Each table should be cited in
the text in Arabic numerals.

•

Titles should be brief and a short or abbreviated
heading for each column should be given.

•

Explanatory matter should be placed in footnotes and
not in the heading.

•

Abbreviations in each table should be explained in
footnotes.

•

The data presented in a table should not be repeated
in the text or figure.

i. References
References should follow the standards summarized in
the NLM’s International Committee of Medical Journal
Editors (ICMJE) Recommendations for the Conduct,
Reporting, Editing and Publication of Scholarly Work in
Medical Journals (ICMJE recommendations), available
at: http://www.icmje.org/recommendations/. The titles of
journals should be abbreviated according to the style
used for MEDLINE (www.ncbi.nlm.nih.gov/nlmcatalog/
journals). Journals that are not indexed should be written
in full.
•

References should be numbered consecutively in the
order in which they are first mentioned in the text.

•

References in text, tables and legends should be
identified by superscript Arabic numerals at the end
of the sentence outside any punctuation. If several
different studies or papers are cited within one
sentence, the number should be placed where it will
accurately identify the correct study.

•

The names of authors in the text should concur with
the reference list.

•

References cited only in tables or in legends to figures
should be numbered in accordance with a sequence
established by the first identification in the text of the
particular table or illustration.

•

•

•

Abstracts as references may be used; “unpublished
observations” and “personal communications” may
not be used as references, although references to
written, not oral, communications may be inserted (in
parentheses) in the text.
Papers accepted but not yet published may be
included as references by adding “In press” after the
journal name. Information from manuscripts
submitted but not yet accepted should be cited in the
text as “unpublished observations” (in parentheses).
In general: All authors/editors should be listed unless
the number exceeds six, when you should give six
followed by “et al.”

Examples of correct forms of references are given below:
Articles in Journals (see also Journal article on the
Internet)
1. Standard journal article
List the first six authors followed by et al.
Halpern SD, Ubel PA, Caplan AL. Solid-organ
transplantation in HIV-infected patients. N Engl J Med.
2002 Jul 25;347(4):284-7.
More than six authors:
Rose ME, Huerbin MB, Melick J, Marion DW, Palmer AM,
Schiding JK, et al. Regulation of interstitial excitatory
amino acid concentrations after cortical contusion injury.
Brain Res. 2002;935(1-2):40-6.
2. Organization as author
Diabetes Prevention Program Research Group.
Hypertension, insulin, and proinsulin in participants with
impaired
glucose
tolerance.Hypertension.
2002;40(5):679-86.
3. Both personal authors and organization as author (List
all as they appear in the byline.)
Vallancien G, Emberton M, Harving N, van Moorselaar
RJ; Alf-One Study Group. Sexual dysfunction in 1,274
European men suffering from lower urinary tract
symptoms. J Urol. 2003;169(6):2257-61.
4. Volume with supplement
Geraud G, Spierings EL, Keywood C. Tolerability and
safety of frovatriptan with short- and long-term use for
treatment of migraine and in comparison with
sumatriptan. Headache. 2002;42Suppl 2:S93-9.
5. Issue with supplement
Glauser TA. Integrating clinical trial data into clinical
practice.Neurology. 2002;58(12 Suppl 7):S6-12.

6. Type of article indicated as needed
Tor M, Turker H. International approaches to the
prescription of long-term oxygen therapy [letter]. Eur
Respir J. 2002;20(1):242.
Lofwall MR, Strain EC, Brooner RK, Kindbom KA, Bigelow
GE. Characteristics of older methadone maintenance
(MM) patients [abstract]. Drug Alcohol Depend.
2002;66Suppl 1:S105.
7. Article published electronically ahead of the print
version
Yu WM, Hawley TS, Hawley RG, Qu CK. Immortalization
of yolk sac-derived precursor cells. Blood. 2002 Nov
15;100(10):3828-31. Epub 2002 Jul 5.
Books and Other Monographs
1. Personal author(s)
Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA.
Medical microbiology. 4th ed. St. Louis: Mosby; 2002.
2. Editor(s), compiler(s) as author
Gilstrap LC 3rd, Cunningham FG, VanDorsten JP,
editors.Operative obstetrics. 2nd ed. New York: McGrawHill; 2002.
3. Organization(s) as author
Advanced Life Support Group. Acute medical
emergencies: the practical approach. London: BMJ
Books; 2001. 454 p.
4. Chapter in a book
Meltzer PS, Kallioniemi A, Trent JM. Chromosome
alterations in human solid tumors. In: Vogelstein B,
Kinzler KW, editors. The genetic basis of human cancer.
New York: McGraw-Hill; 2002. p. 93-113.
5. Conference proceedings
Harnden P, Joffe JK, Jones WG, editors.Germ cell
tumours V. Proceedings of the 5th Germ Cell Tumour
Conference; 2001 Sep 13-15; Leeds, UK. New York:
Springer; 2002.
6. Dissertation or thesis
Borkowski MM. Infant sleep and feeding: a telephone
survey of Hispanic Americans [dissertation]. Mount
Pleasant (MI): Central Michigan University; 2002.
Other Published Material
Newspaper article
Tynan T. Medical improvements lower homicide rate:
study sees drop in assault rate. The Washington Post.
2002 Aug 12;Sect. A:2 (col. 4).

Unpublished Material
In press or Forthcoming
Tian D, Araki H, Stahl E, Bergelson J, Kreitman M.
Signature of balancing selection in Arabidopsis.
ProcNatlAcadSci U S A. Forthcoming 2002.

G. Submission Preparation Checklist
As part of the submission process, authors are required
to check off their submission’s compliance with all of the
following items, and submissions may be returned to
authors that do not adhere to these guidelines.
1.

The submission has not been previously published
elsewhere, is original and has been written by the
stated authors.

2.

The article is not currently being considered for
publication by any other journal and will not be
submitted for such review while under review by the
Bangladesh Heart Journal.

3.

The submission file is in Microsoft Word file format,
and the figures are in JEPG or TIFF format.

4.

The text is single-spaced; uses a 12-point font;
employs italics, rather than underlining (except with
URL addresses); and all illustrations, figures, and
tables are placed within the text at the appropriate
points, rather than at the end.

5.

The text adheres to the stylistic and bibliographic
requirements outlined in the Instruction to Authors.
Make sure that the references have been written
according to the ICMJE Recommendations Style.

Article with a Digital Object Identifier (DOI):

6.

Spell and grammar checks have been performed.

Zhang M, Holman CD, Price SD, Sanfilippo FM, Preen
DB, Bulsara MK. Comorbidity and repeat admission to
hospital for adverse drug reactions in older adults:
retrospective cohort study. BMJ. 2009 Jan 7;338:a2752.
doi: 10.1136/bmj.a2752. PubMed PMID: 19129307;
PubMed Central PMCID: PMC2615549.

7.

All authors have read the manuscript and agree to
publish it.

2. Monograph on the Internet
Foley KM, Gelband H, editors. Improving palliative care
for cancer [Internet]. Washington: National Academy
Press; 2001 [cited 2002 Jul 9]. Available from: http://
www.nap.edu/books/0309074029/html/.

Prof. HI Lutfur Rahman Khan
The Editor, Bangladesh Heart Journal
Professor of Cardiology
Room No. 458, Block B, Anwer Khan Medical College
House No. 17, Road No 8, Dhanmondi, Dhaka 1205
Bangladesh.

Electronic Material
1. Journal article on the Internet
Abood S. Quality improvement initiative in nursing homes:
the ANA acts in an advisory role. Am J Nurs. 2002 Jun
[cited 2002 Aug 12];102(6):[about 1 p.]. Available from:
h t t p : / / w w w. n u r s i n g w o r l d . o r g / A J N / 2 0 0 2 / j u n e /
Wawatch.htmArticle
Article published electronically ahead of the print version:
Yu WM, Hawley TS, Hawley RG, Qu CK. Immortalization
of yolk sac-derived precursor cells.Blood. 2002 Nov
15;100(10):3828-31. Epub 2002 Jul 5.
Article with document number in place of traditional
pagination:
Williams JS, Brown SM, Conlin PR. Videos in clinical
medicine.Blood-pressure measurement. N Engl J Med.
2009 Jan 29;360(5):e6. PubMed PMID: 19179309.

3. Homepage/Web site
Cancer-Pain.org [Internet]. New York: Association of
Cancer Online Resources, Inc.; c2000-01 [updated 2002
May 16; cited 2002 Jul 9]. Available from: http://
www.cancer-pain.org/.

H. Submission
Papers should be submitted to the Editor. Three copies
of manuscript should be submitted duly signed by all
authors with a copy of CD, to:

Papers can also be submitted via the email using the
following address:
Email: bangladeshheartj@yahoo.com
bangladeshheartj@gmail.com

Editorial

GPIIb/IIIa Inhibitors: Current Status
Dr. Abdullah Al Shafi Majumder

MD, FACC, FRCP, FESC, FSCAI, FCSI
(Bangladesh Heart Journal 2015; 30(2) : 46-47)

Once thought as inert particles, platelets are found to be
pivotal in thrombogenesis, a process that is the core in
the pathophysiology of acute coronary syndrome (ACS).
Thus platelets are targeted to manage (ACS). For the
last 4 decades or so, there is evolving concept of inhibition
of platelates – aspirin, cyclooxygenase inhibitor; and then
the ADP receptor inhibitors – ticlopidine, clopidogrel,
prasugrel and ticagrelor. So many receptors are on the
surface of platelets that lead to chance of so many antiplatelets to develop. For the aggregation of platelets the
final common pathway is GPIIb/IIIa receptors. So
inhibiting these receptors were lucrative option for
effective inhibition of platelets.Whenever there is vascular
endothelial damage, platelets adhere to the denuded
surface of the endothelium and become activated. GPIIb/
IIIa receptors of activated platelets bind to fibrinogen that
leads to aggregation of platelets and thrombus formation.
This is what we understand in a simplified way.

to its more rapid platelet inhibition. However, its use has
mostly beentaken over by ticagrelor, the more rapid and
reversible one. Cangrelor, an ADP receptor blocker with
parenteral formulation shows promising role in nearfuture in the interventional arena.

In mid nineties, GPIIb/IIIa inhibitor -abciximab came into
clinical use. It became a favorite agent during the
procedure percutaneous coronary intervention (PCI). Its
upstream use was considered for some time but with
little recommendation from scientific bodies. Later
eptifibatide and tirofiban were developed. They are
advantageous not only due to reduction in cost but also
due to reduction in untoward bleeding. No oral
preparation can be made and their use is mainly
intravenous with intracoronary use in some situations.
Due to their prompt and short duration of effect, they gain
dearness to the interventionist. One unique effect of this
group is “dethrombosis” - they are able to lyse the formed
clot by breaking the link between the fibrinogen with
platelets.

In non ST-elevation acute coronary syndrome (NSTEACS) patients, GPIIb/IIIa inhibitors are also
recommended in bailout situations or when there are
thrombotic complications (IIb). They are not to be used
when coronary anatomy is not known (III).

At the same time, we witness the changing scenario of
the ADP receptor blocking anti-platelets. Following
ticlopidine and clodidogrel, arrival of prasugrel, an ADP
receptor inhibitor, gave support to the interventionist due
Professor of Cardiology
Senior Visiting Fellow, Cambridge University, UK
E-mail: m.abdullahalshafi@yahoo.com

What the guidelines say about GPIIb/IIIa inhibitors? At
the present time there is no class I indication in European
Society of Cardiology (ESC)guideline for their use.In STelevation myocardial infarction(STEMI) patients ESC
guidelines recommend its use as bailout therapy if there
is angiographic evidence of massive thrombus, slow or
no-reflow or a thrombotic complication (IIa); routine use
as an adjunct to primary PCI performed with
unfractionated heparin without contraindications (IIb);
upsteamuse in high risk patients undergoing transfer for
primary PCI (IIb). All the three available GPIIb/IIIa
inhibitors are listed in the guidelines.

In STEMI, the American College of Cardiology/ American
Heart Association (ACC/AHA) guidelines recommend the
use of GPIIb/IIIa receptor inhibitors at the time of primary
PCI (with or without stenting or clopidogrel pretreatment)
in selected patients with STEMI who are receiving
unfractionated heparin (IIa); in the precatheterization
laboratory setting (e.g. ambulance, emergency
department) to patients with STEMI for whom primary
PCI is intended (IIb); intracoronary abciximab to patients
with STEMI undergoing primary PCI (IIb).They are not
recommended if PCI is not intended (III).
In NSTE-ACS patients, ACC/AHA recommends GPIIb/
IIIa inhibitors in patients with high risk features (e.g.
elevated troponin) who are not adequately pretreated
with clopidogrel or ticagrelor (class I) and in patients
adequately pretreated with clopidogrel and treated with
unfractionated heparin (UFH) (IIa).
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With the advent of newer oral anti-platelets along with
intravenous formulation of an ADP receptor blocker cangrelor with earlier onset of action and use of direct
thrombin inhibitor (i.e. bivaluridin) in the cath lab limits
the use of GP IIb/IIIa inhibitors in clinical practice as
reflected in the recommendation of the guidelines. In the
situations where bivaluridin is not available (as in most
centres of Bangladesh where UFH is still “popular”) and
pre-treatment with anti-platelets are not adequate (also
in conditions of allergy to aspirin) their use is needed.
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The Right Ventricular Diameter can Predict the Presence of
Pulmonary Hypertension
Abrar Kaiser1, Fazilatunnessa Malik2, Tuhin Haque3, Iftekhar Alam4, Abdullah Al Masud5,
TawfiqShahriar Huq6, Md. Kalimuddin7

Abstract:
Background: Pulmonary arterial hypertension (PAH) is a
severe disease characterized by a progressive increase
of pulmonary pressure and resistance leading to right
heart failure. Pulmonary arterial hypertension is
commonly diagnosed at a late stage of the disease and
is associated with progressive clinical deterioration and
premature death. The assessment of pulmonary artery
pressure is important in clinical management and
prognostic evaluation of patients with cardiovascular
and pulmonary disease. Although PH can be detected
invasively by right ventricular (RV) catheterization,
accurate non-invasive assessment by echocardiography
has many advantages. Reliable non-invasive evaluation
of pulmonary pressure at present is still a problem as
echocardiographic measurement of pulmonary
hypertension relies on the presence of tricuspid
regurgitation (TR). Objective: The purpose of this study
was to determine whether right ventricular end diastolic
diameter can predict the presence of pulmonary
hypertension.

Methods: Eighty consecutive patients with echo
detectable tricuspid regurgitation who underwent right
heart catheterization for either diagnostic or therapeutic
procedure were recruited. They were divided into two
groups on the basis of pulmonary artery systolic
pressure (PASP). Group I consists of 40 patients with
PASP >35 mm Hg and Group II 40 patients having PASP d•
35 mm Hg. Right ventricular end-diastolic diameter (RVD)
was measured in the apical 4 chamber view. PASP was
measured from right heart catheterization. Results: The
RVD has strong correlation with catheter-derived PASP,
at a cutoff value of >3 cm, predicted the presence of PAH
with 78% sensitivity and 71% specificity. Conclusion: RVD
is a good non-invasive predictor for PAH. RVD can predict
the presence of PAH even in absence of TR and
correlates well with PASP measured by RV
catheterization.
Key words: Pulmonary arterial hypertension, Pulmonary artery
systolic pressure, Right ventricular diameter.

(Bangladesh Heart Journal 2015; 30(2) : 48-52)

Introduction:
Pulmonary arterial hypertension (PAH) is a disease of
the pulmonary circulation where the pressure increases
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in the lungs causing increased resistance and afterload
for the right ventricle (RV).1 Right ventricular response to
pulmonary pressure-load involves hypertrophy and the
wall tension decreases, at which stage the systolic
functions are preserved. However, eventually, RV
dilatation ensues leading to volume overload and tricuspid
regurgitation (TR). Finally, whatever the cause is,
pulmonary hypertension results in RV dysfunction and
failure. Pulmonary artery pressure (PAP) is an important
hemodynamic parameter that is used in the follow up of
various cardiac and pulmonary disorders.2
PAH is commonly diagnosed at a late stage of the disease
and is associated with progressive clinical deterioration
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and premature death. Without treatment, the prognosis
for patients with significant PAH is poor. The reported
median life expectancy of idiopathic PAH is 2.8 years
from the diagnosis. Recent meta-analysis of trials in the
field of PAH has provided indications of a beneficial
influence of PAH treatments on survival.3

In numerous studies, conventional Doppler has been
used in estimating PAP.8PAP is estimated noninvasively
by the tricuspid regurgitation jet velocity, pulmonary
acceleration time, right ventricular ejection time,
pulmonary regurgitation and the isovolumic relaxation
time in Doppler echocardiography.9

The diagnosis of PAH carries a poor prognosis unless
medical or surgical therapy succeeds in decreasing
pulmonary vascular resistance (PVR). PAH has a
significant risk of major peri-operative cardiovascular
complications e.g. cardiac arrest, pulmonary hypertensive
crisis and death when undergoing sedation or
anesthesia.4

By use of the maximum velocity of the tricuspid regurgitant
jet PASP is determined and via the RV outflow tract flow
acceleration time and pulmonary regurgitation,
respectively the mean and diastolic PAP are
estimated.8,10-13

Elevated pulmonary artery pressures are associated with
functional limitations and reduced long-term survival that
is related to the severity of PAH, the patient’s functional
class, and the underlying etiology of the PAH. The
prognosis is worse in patients with HIV or collagen
vascular disease, intermediate in those with idiopathic
pulmonary hypertension, and best in those with
congenital heart disease. Some medical therapies have
been shown to improve functional class and survival in
patients with PAH. Because of the morbidity and mortality
associated with this condition, reliable methods for
diagnosing PAH are needed. Current medical treatments
and reproducible methods for serially assessing
pulmonary artery pressure noninvasively are equally
important. 5
PAP is measured invasively by means of the pulmonary
artery catheter. The “gold standard” for the diagnosis of
pulmonary hypertension is right-heart catheterization. 6
This technique enables the direct determination of right
atrial, right ventricular and pulmonary arterial pressure.
The most frequent complications of cardiac catheter are
events related to venous access, arrhythmias and
hypotensive episodes related to vagal reactions or
pulmonary vasoreactivity testing. The use of pulmonary
artery catheters has declined in recent years due to the
findings that the use of pulmonary artery catheter did not
confer any benefit to management nor did it improve
patient outcome. 7 As this procedure is invasive,
expensive, and potentially risky determining PAP
noninvasively has been a current matter of research for
years.6
Echocardiography, on the other hand for a long time
provided an alternative for the determination of PASP.13
Echocardiography is an inexpensive, easily available,
reliable and reproducible method allowing serial
measurements. It is the most commonly used
noninvasive tool to determine PAP.6

In clinical practice, the most commonly used method
involves incorporating peak TR velocity into modified
Bernoulli equation to derive the trans-tricuspid gradient
and adding the mean right atrial pressure to estimate
PASP.8,10,13 The measurement relies entirely on the
presence of adequate TR Doppler signal. But the
disadvantages are: TR is not always present in every
patient. The prevalence of TR increases with the severity
of PAH, with TR most commonly seen where PASP
>50mmHg. The prevalence may reach as high as 84–
96%. In patients with mild to moderate PAH, the
prevalence was lower at only 40–50 %. Jet direction,
tachycardia and other sources of errors including
respiratory variation may add further frustrations to the
measurements.8,10,13
The detection of PAH is particularly important in the acute
situation because rapid diagnosis is often essential to
improve patient outcome. The requirement of the
presence of TR has made echocardiography nugatory in
some situations.14
This study examined the predictive value of a new index
based on the right ventricular diameter (RVD) for the
prediction of PH. The study was designed to demonstrate
whether the RVD can predict the presence of PAH with
high accuracy, without relying on TR.
Materials and methods:
This was a cross sectional analytical study, carried out
during November 2009 to December 2010 at the
Department of Cardiology of National Heart Foundation
Hospital and Research Institute(NHFH&RI), Dhaka.
Considering inclusion and exclusion criteria, consecutive
80 patients who had undergone right heart catheterization
for suspected PAH were recruited irrespective of age and
sex and divided into two groups. In group I 35 patients
with TR-guided PASP >35 mm Hg were included and
group II consisted of 35 patients with TR-guided PASP <
35 mm Hg. But patients with inadequate Doppler signal,
suboptimal two-dimensional images, haemodynamically
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unstable patients, congestive heart failure (NYHA class
III and IV), RV outflow tract obstruction, arrhythmias and
severe concomitant diseases (e.g. chronic liver disease,
neoplastic disorder) were excluded. All patients
underwent meticulous echocardiography and RVD was
measured. Catheter-derived pulmonary pressure was
measured by right heart catheterization.
Transthoracic echocardiography (TTE):
Comprehensive echocardiography was performed in
each patient with standard echocardiography machine
Vivid 7 (Vingmed- General Electric, Horten, Norway). All
cases and controls were imaged in the left lateral
decubitus position. Standard images were obtained
using a 3.5 MHz transducer, at a depth of 16 cm in the
parasternal long axis (PLAX) and short-axis (PSAX) and
apical four chamber (A4C) views. For RVD, the internal
medio-lateral dimension of the right ventricular enddiastolic diameter was measured along the minor axis
in the apical four-chamber view, at a level of approximately
one-third from the base of the RV.14
Right heart catheterization
All patients underwent right heart catheterization. A 7F
Cournand catheter was inserted in the right femoral vein
after administration of local anesthesia and vascular
access. Under continuous pressure monitoring the
catheter was positioned within the main pulmonary artery.
Hemodynamic measurements were obtained at end
expiration with patients in a supine position from
pulmonary artery.
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was statistically significant (p<0.05) between two groups
in unpaired t-test. (Figure I)

Fig.-1: Bar diagram showing distribution of PH in both
groups based on RV diameter (77.8% in group I and
22.2% in group II had Pulmonary hypertension).
Significant positive correlation was found between PASP
and RVD. The values of Pearson’s correlation coefficient
was 0.698 which shows significant (p<0.05) correlations.
Therefore, there was significant positive correlation
between PASP and RVD. (Figure 2)

Demographic data including age and sex, history,
physical examination of all patients were recorded. The
data derived from TTE and right heart catheterization were
also recorded in specified tabulated data collection sheet
after proper informed consent of the patients. Data was
analyzed using Statistical Package for the Social
Sciences 16.0 (SPSS16.0). Results, unless stated
otherwise are expressed as mean ± SD. Pearson
product-moment correlation was calculated. Receiver
operating characteristic curves were constructed using
PASP = 35 mmHg as response variable. A confidence
level of p < 0.05 was taken as significant.
Results:
RVD >3 cm was found 35 (77.8%) and 10 (28.6%) in
group I and group II respectively. RVD <3 cm was found
10 (28.6%) in group I and 25 (71.4%) in group II. The
mean RVD was 3.7±0.9 cm and 2.8±0.6 cm in group I
and group II respectively. The mean difference of RVD

Fig.-2: Correlation coefficient of RVD with PASP (Pearson’s
correlation coefficient was 0.698 which shows significant
(p<0.05) correlation between right ventricular end diastolic
diameter and pulmonary artery systolic pressure.
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The ROC
(Regarding RVD area under the ROC curve =.821,
standard error =.048, significance level=0.001 .When
using RVD as a predictor for the presence of PH (PASP
>35 mmHg) at a cutoff of 3 cm provided a sensitivity and
specificity of 78% and 71%, respectively. The positive
(PPV) and negative (NPV) predictive values were 78%
and 71%, respectively.)
RVD was classified into two groups of >3 cm and < 3 cm
and analyzed by ROC. The validity of the RVD findings
were correlated by calculating sensitivity, specificity,
accuracy, positive and negative predictive values for
prediction of PAH. Regarding RVD area under the ROC
curve =.821, standard error =.048, 95% confidence
interval=.726-.916, significance level=0.001 .When using
RVD as a predictor for the presence of PAH (PASP >35
mmHg) at a cutoff of 3 cm provided a sensitivity and
specificity of 78% and 71%, respectively (accuracy of ROC
=82.1%). The positive (PPV) and negative (NPV) predictive
values were 78% and 71%, respectively. (Figure 3)

Fig.-3: Receiver-operator characteristic curves of RVD.
Discussion:
PAH is a hemodynamic abnormality common to a variety
of conditions that is characterized by increased RV
afterload and work. The development and the level of
PAH have been important criteria that determine the
diagnostic, management, follow-up strategy and predict
prognosis of various diseases.15
Echocardiography with Doppler interrogation of the
tricuspid and pulmonary valves has been recommended
by the European Society of Cardiology as one of the first
steps in evaluation of the patient with suspected PAH.
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The velocity of the TR jet measured with continuouswave Doppler echocardiography correlates with PASP
and is the mainstay of assessing the severity of PAH.
However, to be useful, there must be a large enough
regurgitant volume to produce a Doppler signal that
allows accurate measurement of the peak TR velocity. In
addition, to accurately measure PASP from TR velocities,
it is necessary to know or estimate the mean right atrial
pressure. Noninvasive assessment of right atrial
pressure is challenging and often inaccurate. Because
of these and other problems, traditional
echocardiographic Doppler assessment of pulmonary
artery pressures may be unfeasible or may lead to
overestimation or underestimation of pulmonary
pressures in up to 40% of individual patients.5
A study comparing the measurement of pulmonary
hypertension by three methods found noninvasive
prediction of pulmonary artery pressure to be feasible in
most patients. First, they used a systolic trans-tricuspid
gradient to measure PAH. Here they showed that tricuspid
pressure gradient provided reliable prediction of PASP.
Secondly, acceleration time from pulmonary flow analysis
was used to measure mean PAP. But found that
pulmonary flow-based prediction of mean PAP was
unsatisfactory but improved after correction of heart rate
between 60 and 100 beats/ min. There was a good
correlation between corrected acceleration time and
PAP.It is not useful in arrhythmia. Also right ventricular
isovolumic relaxation time was used to measure PASP
but its usefulness is limited by arrhythmias. Finally the
author concluded that, among the three methods,
tricuspid gradient measurement seems to be the most
useful and practical. Heart rate correction may improve
the accuracy of using acceleration time in predicting PAP;
Doppler-determined right ventricular relaxation time
seems to be of limited usefulness.16
The absence of TR has made assessment of pulmonary
pressure difficult, sometime eccentric jet of TR adds on
with this. So there is still a need of reliable method to
measure pulmonary pressure. The present study
demonstrated that the RVD can predict the presence of
PAH with high accuracy without relying on TR.
It is known that RVD increases with PASP.17 Increasing
PASP increased the RV diameter and resulted in a positive
correlation that could rule-in and rule out PAH when
separate cutoffs were used. When using RVD as a
predictor for the presence of PAH a cutoff of 3 cm provided
a sensitivity and specificity of 78% and 71% respectively
(accuracy of ROC 82.1%). The PPV and NPV were 78%
and 71%, respectively. A previous study by McLean14found
a cutoff of 3.6 cm provided sensitivity and specificity of
65% and 67% respectively. So, RVD is a relatively
moderate predictor of PAH. Right heart catheter derived
PASP has moderate positive correlation with RVD. Further
study is needed for its significance.
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Conclusions:
RVD can be useful in cases where estimation of PAPs is
limited either by inappropriate identification of the maximal
TR signal or when additional echocardiographic
parameters are needed to confirm the presence of
pulmonary hypertension. In such situation RVD can be used
as a new predictor of pulmonary hypertension when a
separate cutoff RVD of 3 cm is taken in as it predicts PAH
with good sensitivity, specificity and accuracy. So RVD is a
useful noninvasive predictor of PAH. Certainly more studies
are required not only to assess if the routine measurement
of this parameter is sensitive but also to detect changes in
RVD over time or with treatment of pulmonary hypertension.
Study limitations:
Inter and intra-observer variability, as well as, the
differences in time between echocardiography and
cardiac catheterization may constitute significant
limitations in the study.
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Cardiopulmonary Bypass Induced Hematological Changes in
Patients Undergoing Cardiac Surgery
Md. Aftabuddin1, Nivesh Rajbhandhari2, Md. Zillur Rahman3, Nadira Islam4, Omar Sadeuque Khan5

Abstract :
Cardiopulmonary bypass (CPB) assisted open heart
surgery have become a frequent surgical procedures
in almost all major heart surgeries. However,growing
evidence indicates that anemia, coagulation
derangements, platelet dysfunction and inflammatory
responses are common in patients undergoing CPB
aided cardiac surgery. The aim of the present study
was to characterize CPB induced hematologic changes
in patients undergoing cardiac surgery. A total of sixty
three patients undergoing elective cardiac surgery in
the department of Cardiac Surgery, BSMMU, Dhaka,
Bangladesh, were prospectively randomized into the
present study: 33 of which underwent CPB aided cardiac
surgery (CPB-aided) and the rest 30 patients underwent
cardiac surgery without CPB (CPB non-aided). Complete
blood count together with Hb%, prothrombin time (PT)
and International normalized ratio (INR) was determined
preoperatively and on 1st, 3rd and 7th postoperative days
(POD). The TC of WBC was significantly higher in CPB

aided patients than that of CPB non-aided patients on 1st
POD. When comparison was done, total count of RBC,
platelets & Hb% were significantly lower in CPB aided
patients compared to patients underwent cardiac
surgery without CPB on the 7th POD. Additionally, PT and
INR were higher in CPB aided cardiac patients compared
to that of CPB non-aided patients on the 7th POD. The
lower levels of Hb% and TC of RBC following CPB-aided
cardiac surgery may be due to excessive hemolysis
because of mechanical force during extra-corporal
circulation. The observed significant leucocytosis in the
present CPB aided cardiac surgery patients on 1st POD
may support the notion that CPB induces a systemic
inflammatory response following cardiac surgery.
Further studies are required to evaluate the
mechanisms of CPB- induced hematological changes
following major cardiac surgery.
Key words: Cardiopulmonary bypass, Hemoglobin, Prothrombin
time.

(Bangladesh Heart Journal 2015; 30(2) : 53-57)

Introduction:
Cardiopulmonary bypass (CPB) is a technique that
temporarily takes over the function of heart and lungs
during surgery, maintaining the circulation of blood and
the oxygen content of the body1. This technique has been
a revolutionary innovation in medical science that has
allowed cardiac surgeons to perform various complicated
open heart surgeries, such as valve replacement, repair
1. Professor, Department of Cardiac surgery, Bangabandhu Sheikh
Mujib Medical University, Dhaka.
2. Resident, Teaching Hospital, Kathmandu, Nepal.
3. Associate Professor and Head, Department of Biochemistry,
Khulna Medical Collage, Khulna.
4. Professor, Department of Physiology, Delta Medical Collage,
Dhaka.
5. Medical Officer, Department of Cardiac surgery, Bangabandhu
Sheikh Mujib Medical University, Dhaka.

of congenital anomalies, coronary bypass surgery, and
repair of some large aneurysm, pulmonaryembolectomy
and heart transplantation, with great convenience 1 .
However, it has been observed that patients undergoing
cardiac surgery with CPB are at increased risk for
excessive perioperative blood loss, and postoperative
anemia, jaundice and infection2, though extensive efforts
are routinely done to minimize damaging factors.
During CPB, forces on the formed elements of the blood
induced through mechanical stress and other
environmental factors result in different degrees of
damage to these cells. Although efforts are made to
minimize RBC damage during CPB, the potential
consequences of excessive hemolysis like decreased
TC of RBC and Hb%, following CPB-aided cardiac
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surgery cannot be avoided2. The patho-physioloigcal
aggregation of RBC is changed during CPB mainly due
to presence of priming solution causing hemodilution
and drop in blood viscosity. Along with hypoxia and
inflammatory response surgical manipulation also plays
an important role in altering RBC aggregability3.
It has also been suggested that CPB-aided cardiac
surgery is associated with low count of platelets and
lower level of coagulation factors2.Researchers have
suggested that CPB induced hemodilution may, in part,
account for the decreases of coagulation factors and
platelets count. It has been found that extracorporeal
circulation triggers massive defense reaction that
involves endothelial cell and white blood cells
proliferation3. Various studies have been suggested that
the use of CPB is associated with a generalized
hemorrhagic defect4, 5; and platelet dysfunction and
decreased platelet number have been considered as
the major contributing factors6. An elevated prothrombin
time (PT) is considered as a potential threat to increased
intra operative and postoperative bleeding and hence
necessitates close monitoring of PT both before and
after CPB-aided cardiac surgery.
Cardiopulmonary bypass induced changes in
hematological and hemorrhagic factors are yet not
conclusive; especially such study has not been done on
cardiac patients in Bangladesh. Therefore, the present
study was designed to evaluate the hematological
changes together with PT and International normalized
ratio (INR) in patients undergoing cardiac surgery using
CPB.
Methods and materials:
The study was carried out in the department of cardiac
surgery, BSMMU, Dhaka, Bangladesh, July 2008 to June
2013. The ethical review committee of the university
approved the study protocol. A total of 63 patients aged
20 to 55 of either sex, who underwent various elective
cardiac surgeries using CPB, were randomly selected
during this study period that satisfied the inclusion criteria:
left ventricular ejection fraction (EF) more than 35%,
patient in New York heart association (NYHA) class I to
III. Patients, who had cyanotic heart diseases, altered
liver and renal function, emergency cardiac surgery, and
redo cardiac surgery having history of recent myocardial
infarction (MI) within 6 weeks and where intra-aortic
balloon pump (IABP) applied was excluded.Informed
written consent was taken from each patient after
explaining the nature, purpose and importance of the
study. Out of 63 selected patients, CPB was used in 33
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patients (CPB-aided group) and in the rest 30 patients;
CPB was not used (CPB non-aided group)
For hematological and hemorrhagic parameters,
complete blood cell count, hemoglobin concentration,
PT, and international normalized ratio (INR) were
measured using standard laboratory techniquesbefore
operation (preoperative) and after 1st, 3rd, and 7th days of
operation (1st, 3rd, 7th POD). All information regarding
patients, such as type of operation, age, sex, clinical
variables, preoperative medications, intra-operative
blood loss and transfusion or any intra-operative
complications, was recorded in a pre-designed data
sheet. Post-operative blood loss and transfusion were
also recorded. All data were collected, complied and then
analyzed using SPSS for windows software (version 16),
Student’s t test and chi- square test done accordingly. P
value <0.05 was considered significant.
Results:
The mean TC of RBC and Hb% were progressively
decreased in CPB-aided cardiac patients following
operation compared to that their pre-operative values.
Although similar trend was observed in patients operated
without CPB, the differences were not significant. On the
other hand, the mean TC of WBC was significantly
increased on 1st POD in patients underwent cardiac
surgery with CPB when compared to that of their
preoperative total count. However, the TC of WBC
gradually decreased on 3rd and 7th POD. Again, the
platelet count declined on 1 st and 3 rd POD from
preoperative period in patients underwent CPB-aided
cardiac surgery, though platelet count increased to
almost its preoperative level on 7 th POD. PT and
international normalized ratio (INR) were progressively
increased from 1st POD to 7th POD in CPB-aided patients.
The mean preoperative values of different parameters
were almost similar in both groups (CPB-aided vs CPB
non-aided group); the differences were insignificant
(Table No. 1). However, the mean TC of RBC and Hb%
were lower in patients underwent CPB-aided cardiac
surgery compared to that to patients underwent cardiac
surgery without CPB on 1st, 3rd and 7th POD (Table No.
1). The TC of WBC was significantly higher in CPB-aided
patients on 1st POD in comparison to that of CPB nonaided patients. However, the differences were not
significant on 3rd and 7th POD between two groups. PT
and INR were almost similar when compared between
two groups on 1st and 3rd POD (Table No. 2). However,
on the 7th POD, the mean PT and INR weresignificantly
higher in patients underwent CPB-aided cardiac patients
compared to that of non-aided group.
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Table I
Mean (±SD) blood cell counts and Hb% in patients undergoing cardiac surgery with and without CPB
Parameter

Time

CPB-aided Patients
(n = 33)

CPB non-aided Patients
(n = 30)

TC of RBC (million/cu-mm)

Preoperative
1st POD
3rd POD
7th POD

4.36 ±4.4
4.05±0.38
3.95±0.5
3.89±0.48

4.46±0.45NS
4.26±0.66NS
4.05±0.46Ns
4.15±0.5S

Hb% (gm %)

Preoperative
1st POD
3rd POD
7th POD

12.2±1.4
11.1±1.2
11.0±1.3
10.6±1.1

12.4±1.5NS
11.7±1.7NS
11.2±1.2NS
11.6±1.3S

TC of WBC(cells/cu-mm)

Preoperative
1st POD
3rd POD
7th POD

9070±206
17139±563
11512±475
11988±301

9087±192NS
14774±318NS
11086±293NS
11086±293S

Platelets count (lacs/cu-mm)

Preoperative
1st POD
3rd POD
7th POD

2.28±0.51
1.93±0.45
1.81±0.38
2.23±0.41

2.45±0.48NS
2.05±0.38NS
2.0±0.63NS
2.53±0.72S

Unpaired‘ t’ test was done for teat of significance; S=significant; ns =not significant;
n = number of patients

Table-II
Mean (±SD) prothrombin time (PT) and international normalized ratio (INR) in patients
undergoing cardiac surgery with and without CPB
Parameter
PT (sec)

INR

Time

CPB-aided Patients
(n = 33)

CPB non-aided Patients
(n = 30)

Preoperative
1st POD
3rd POD
7th POD
Preoperative
1st POD
3rd POD
7th POD

13.5±2.5
16.7±3.1
16.5±5.2
19.1 ± 8.3
1.1±0.2
1.4±0.3
1.4±0.4
1.6 ±0. 8

13.7±1.7NS
17.2±2.9NS
16.0±3.0NS
15.7±2.8S
1.1±0.1NS
1.4±0.3NS
1.3± 0.3NS
1.3±0.2S

Unpaired ‘t’ test was done for test of significance; NS =not significant, S= significant
n = number of patients

Discussion :
In the present study, TC of RBC and Hb% were significantly
lower in patients underwent elective open heart surgery
using CPB following operation. In consistent with the
present study, Salama et al. also observed a decrease
in RBC count during the first 3 to 4 days following
operation7. In CPB-aided cardiac surgery, hemodilution
cannot be avoided as from many points of view,
hemodilution throughout CPB is considered beneficial

for outcome of surgery. Hemodilution induced anemia is
common in CPB-aided cardiac surgery. Apart from that, it
has been suggested that mechanical forces during
extracorporal circulation can cause complete destruction
of the RBC, immediate or delayed. Additionally, CPB is
also known to cause significant changes in the
mechanical properties of RBC8, such as decreasing their
deformability and surface charge and increasing their
fragility and aggregability9. Some studies have indicated
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sublethal damage by CPB instead of complete
destruction, where RBC exposed to certain uniform shear
stresses for prolonged time show significant changes
in their deformability without lysis10. One study showed
that 15% of the RBC subjected to CPB were irreversibly
damaged and removed during the 24 hour post-infusion
period11 . Therefore, beside hemodilution anemia, the
observed lower TC of RBC and Hb% in patients following
CPB-aided cardiac surgery may be, at least partly, due to
excessive hemolysis because of mechanical trauma
from CPB procedure.
In our study population, the TC of WBC was significantly
higher in patients underwent cardiac surgery using CPB
in their postoperative days. In contrast, other researchers
have observed that during CPB an initial mild leukopenia
develops which soon returns to baseline12. However, in
support of our findings, it has been found that leukocytes
count often increase to a peak of 24000 cells ml -3 at 24
to 48 hours post –operatively13. Although the precise
mechanism of leucocytosis after CPB-aided cardiac
surgery is unknown, it has been suggested that
granulocyte colony stimulating factor (G-CSF) plays an
important role as the mediator of granulocytes after
cardiac surgery with CPB. Additionally, CPB is known to
induce a systemic inflammatory response by triggering
the production and release of a multitude of inflammatory
mediators. Thus, the presence of higher number of WBC
in our patients who underwent CPB-aided cardiac
surgery within 24 hrs of surgery may indicate an activation
of G-CSF and inflammatory mediators on exposure of
blood to CPB circuit.
Although after operation, the platelet count was lower in
our CPB-aided patients compared to that of non-aided
patients, it returned almost to its preoperative count on
7th POD. In contrary to our result, it was observed that
platelets declined about 50% of preoperative levels soon
after starting CPB6 and several days required to correct
the platelet count 6.Although platelet count remains within
normal range following bypass, progressive lowering of
number of platelets in our CPB-aided patients may be a
sign of progressive loss of platelet function, influencing
the aggregation of platelet to adenosine diphosphate
(ADP). Platelet dysfunction appears to be dependent on
contact of platelet with synthetic surfaces of the extra
corporeal oxygenator and hypothermia associated with
bypass.
Earlier studies have found that the PT and IN Rare usually
normal following discontinuation of CPB and protamine
administration 16. It has been suggested that shortly after
starting of CPB, plasma concentration of prothombin
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reduces, and such reduction is primarily due to
hemodilution 12, 13. So, the observed significantly
prolonged PT in our patients who underwent CPB-aided
cardiac surgery during postoperative period may be due
to CPB procedure induced hemodilution.
Conclusion:
This study observed significant changes in various
hematological and hemorrhagic variables such as
altered blood cells count, hemoglobin level, PT and INR
in patients underwent cardiac surgery with CPB during
early postoperative days in comparison to patients
undergoing cardiac surgery without CPB. Further studies
are required to evaluate the mechanisms of CPB-induced
hematological and hemorrhagic changes following major
cardiac surgery.
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Congenital Heart Surgery: Analysis of 102 Cases
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Abstract:
Congenital heart diseases (CHDs) are a group of problems
in the structure of the heart that is present at birth. Signs
and symptoms depend on the specific type of problem.
Symptoms can vary from none to life-threatening. CHD
is prevalent throughout the world including Bangladesh.
It is the leading cause of birth defect-related death. Most
of the patients with CHDs need corrective surgery and
life-long follow up with heart care. In this series, 102

cases of CHD patients were operated, 82 of them were
of atrial septal defect (ASD), 12 ventricular septal defect
(VSD), 2 Tetralogy of Fallot (TOF) and 6 patent ductus
arteriosus (PDA). Operative and post-operative periods
were uneventful. There were no major complications
including death.
Key words: Congenital heart diseases, ASD, VSD, TOF, Cardiac
Surgery.

(Bangladesh Heart Journal 2015; 30(2) : 58-60)

Introduction:
Congenital heart diseases (CHDs) are a group of
problems in the structure of the heart that is present
since birth. Signs and symptoms depend on the specific
type of problem. They frequently present early in life but
sometimes may go undetected throughout the life1.
Symptoms can vary from none to life-threatening.
Shortness of breath, bluish discoloration of skin, stunted
growth to heart failure may be the symptoms.
The incidence of congenital heart diseases varies from
4/1000 to 50/1000 live births2. Every year 35000 babies
in the USA are born with CHD. It is the leading cause of
birth defect-related deaths, and 223000 deaths occurred
throughout the world in 20033.
Very little is known about the incidence of CHD in
Bangladesh. It is estimated that the incidence is 25/1000
live births with predominance of ventricular septal defect
(VSD) followed by atrial septal defect (ASD). Tetralogy of
Fallot is the commonest cyanotic CHD4.
The diagnosis and management of congenital heart
diseases have greatly improved over the past few decades.
1. Professor of Cardiovascular and Thoracic Surgery, National
Institute of Cardiovascular Diseases (NICVD), Dhaka.
2. Assistant Professor of Cardiovascular and Thoracic Surgery,
NICVD, Dhaka.
3. Assistant Registrar of Cardiovascular and Thoracic Surgery,
NICVD, Dhaka.

As a result, almost all children who have CHD survive to
adulthood and can live active and productive life.
Most of the patients with congenital heart disease need
corrective surgery and life long follow up with heart care
even though Interventional cardiology offer minimally
invasive alternatives to surgery for some patients.
Martials and surgical Procedure:
One hundred and two diagnosed cases of CHDs
underwent corrective surgery during the period from June
2014 to December 2015. Surgical procedures were done
in the National Institute of Cardiovascular Diseases
(NICVD) and Al Helal Specialized Hospital, Dhaka.
ASD (secundum and primum) and VSD cases were
operated under cardiopulmonary bypass with ischemic
arrest. Under direct visualization, the defects were closed
directly or with patch graft wherever required.
Patent ductus arteriosus (PDA) cases were legated under
direct vision with silk sutures and transfixed with 4/0
polypropylene suture (PROLENE®).
Total correction of TOF was done by closing VSD with
pericardial patch and right ventricular (RV) muscles were
excised for RV hypertrophy. In some cases of TOF
pulmonary arteriotomy was done and pulmonary valves
were excised. PA augmentation was made with
pericardial patches.
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Postoperatively drainage tubes were removed on the 3rd
post-operative day in all cases.

average cross clamp time was 45 minutes with minims
of 40 minutes and maximum of 50 minutes.

Results:
One hundred and two CHD surgeries were done during
June 2014 to December 2015. Age ranged from 5 years
to 60 years with 41 males and 61 females having ratio of
2:3. Age and sex distribution are shown in Table I.

In TOF, the average cross clamp time was 90 minutes.

Table-I
Age and sex distribution of study population (N=102)
Age range

Male

Female

Total

Percentage

07- 10 years
11-20 years
21-30 years
31-40 years
41-50 years
51-60 years

4
9
16
06
04
02

7
17
24
09
03
01

11
26
40
15
07
03

10.8
25.5
39.2
14.7
6.9
2.9

Total

41

61

102

Majority i.e. 82 (80.4%) surgeries were done for ASD
followed by VSD (12 out of 102 i.e. 11.8%) cases.
Table-II
Congenital heart lesions undergoing surgery (N=102)
Defects

Male

Female

Total

Percentage

ASD

31

51

82

80.3

VSD

05

07

12

11.8

PDA

03

03

06

5.9

TOF

02

0

02

2.0

Total

41

61

102

(100%)

Patch closure was done in most cases of the ASD and
VSD. Direct closure was done in 11 cases of ASD and 4
cases of VSD. (Table 3)
Table-III
Types of operation done in ASD & VSD
Defects

Direct closure

Patch closure

Total

ASD

11

71

82

VSD

04

08

12

Out of 82 ASD cases, 75 were ASD secundum and 7
were ASD primum type.
6 PDA lesions were ligated under direct vision. Total
correction was done in all cases of TOF.
Average cross clamp time in ASD was 26 minutes, with
minimum 22 minutes and maximum 30 minutes. In VSD

Table-IV
Cross clamp time in different surgeries.
Cross clamp time

Minimum

Maximum Average

ASD

22

30

26

VSD

40

50

45

TOF

70

110

90

Operative procedures and postoperative recovery were
uneventful in most of the patients. There were no major
post-operative complications. No deaths occurred in this
series.
Discussion:
In recent years, there has already been general
agreement on the indications for treating most of the
cardiac malformations in order to improve the natural
history of the disease. But still strong disagreement exists
regarding timing and methods of treatment. Corrective
surgery is needed in most of the cases. Types of surgical
procedures vary depending on the specific heat defect.
Some of the CHDs can be completely repaired and
defects that are more complex often may require several
surgeries over the time. In fact, at present, with the
advances in pre, peri and post-operative care, congenital
heart surgery can be performed in adults with reasonable
morbidity and mortality.5 In the present series, 65.7%
patients were older than 20 years of age. However, the
outcomes of surgery in these adult CHD patients were
very good. In an analysis of the Society of Thoracic
Surgeons (STS) Congenital Heart Surgery Database
((2000–2009)6 including 5265 patients ageing >18 years,
the overall, in-hospital mortality was 2.1%, and 27% had
>1 complication. On the other hand, the present series
had no in-hospital mortality or major complications.
These findings might be due in part to selection bias,
with exclusion of more complex cases. Noteworthy here,
like the series presented here, mortality was 0% in ASD
patients in Congenital Heart Surgery Database.6 One of
the current controversies in the field of adult CHD is
whether patients should be cared for at an adult or
pediatric facility and by an adult or pediatric heart surgeon.
In a series5 of 303 operations performed on adults (age
>18 years) with CHD, 185 operations were performed in
an adult hospital and 118 in a pediatric hospital, 46
operations were performed by an adult heart surgeon
and 257 by a congenital heart surgeon. Mortality was
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similar at the adult and pediatric hospitals (4.3% versus
5.1%), but was markedly higher in the adult surgeon
group compared with the pediatric surgeon group (15.2%
versus 2.7%; p = 0.0008). By multivariate analysis, risk
factors for mortality included older age at the time of
surgery (p = 0.028), surgery performed at a children’s
hospital (p = 0.013), and surgery performed by an adult
heart surgeon (p = 0.0004). In the present study, all the
CHD surgeries were performed by the adult cardiac
surgeons with good success as evidenced by no
mortality and absence of significant complications. This
may be attributed by the fact that paediatric cardiac
surgery is a relatively new specialty in Bangladesh, and
as a result of which the adult cardiac surgeons have to
deal with almost all sorts of congenital heart diseases.
The study demonstrates the feasibility and safety of
congenital heart surgery in Bangladesh.
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Surgical Treatment of Left Main Coronary Artery Disease –
Off-Pump CABG is a Good Option
Khawaja Nasir Uddin Mahmood1, Subhash Chandra Mandal², Saiful Haque Talukdar³

Abstract:
There has been increasing interest in the potential
benefit of off-pump coronary artery bypass (OPCAB)
surgery when compared to conventional coronary artery
bypass (CCAB) using cardiopulmonary bypass (CPB) in
the presence of critical left main stem (LMS) Disease. A
prospective observational study was conducted from
January 2006 to June 2012 in the Department of Cardiac
Surgery in the National Institute of Cardiovascular
Diseases (NICVD), Dhaka. The study included total 110
patients with LMS disease who underwent CABG. 25
cases were done under CPB and 85 cases were done
on beating heart. The two groups had similar baseline

characteristics including age, sex, risk-factors, comorbid conditions and extent of coronary artery disease.
There was no difference between the groups with
respect to mortality, but the incidence of post-operative
bleeding (p<0.05) , blood requirement (p d”0.05), inotropic
and ventilatory support, intensive care unit (ICU) care
and post-operative hospital stay (p<0.05) were
significantly reduced when performing off-pump CABG
in this high-risk group of patients.
Key words: Coronary artery disease, Coronary artery bypass,
Off-pump.

(Bangladesh Heart Journal 2015; 30(2) : 61-67)

Introduction:
Over the past decades, coronary artery bypass graft
(CABG) surgery has generally been regarded as the “gold
standard’’ therapy for significant left main stem stenosis
because of the proven survival benefit. Indeed, recently
updated ACC/AHA guideline for CABG states that “the
benefit of surgery over medical treatment in patients with
significant left main stenosis (LMS) stenosis (>50%) is
little argued”. Over the past three decades, several
randomized trials and prospective cohort studies have
consistently demonstrated marked survival benefit of
CABG over medical therapy in patients with LMS.
In the CASS registry after following for up to 16 years, the
median survival was almost 7 years longer in CABG
group in comparison to medical treatment group (13.3
vs. 6.6 years).
1. Professor of Cardio-vascular Surgery, Ex Head of the
Department of Cardio-vascular Surgery, National Institute of
Cardiovascular Diseases, Dhaka.
2. Associate Professor, Department of Cardio-vascular Surgery,
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National Institute of Cardiovascular Diseases, Dhaka.

Surgical mortality in left main disease is 3%, which is in
sharp contrast to 1.8% mortality in patients undergoing
surgery but without LMS. However, in lower risk cases of
LMS, the mortality is only 0.8%.
Surgical result can be further improved with the use offpump CABG (OPCAB) and composite arterial graft and
bilateral internal mammary artery (IMA) grafts. Avoiding
use of cardio-pulmonary bypass (CPB) and no-touch
aortic technique reduces the risk of stroke. Once CABG
became the standard care for left main disease, the terms
“protected” and “unprotected” left main were coined. The
term “protected left main” means patent grafts to either
left anterior descending (LAD) or left circumflex system
(LCX) or one of these two vessels is abundantly supplied
with rich collaterals. The term “unprotected left main”
(UPLM) means there are neither patent bypass grafts
nor collateral. UPLM disease occurs in 3-5% of patients
with coronary artery disease. Present guidelines consider
this finding a major indication for CABG based mostly on
the CASS (Coronary Artery Surgery Study)² and ECSS
(European Coronary Surgery Study) ³ trials. These trials
have shown that in comparison to medical therapy CABG
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improves survival in patients with UPLM during a 5-year
follow-up period.
The proximal location and large size of the left main are
favorable factors for percutaneous coronary intervention
(PCI). As PCI has progressed from balloon angioplasty
to use of bare metal stents and now drug-eluting stents
(DES), the rate of procedural complication and restenosis
have reduce and this encouraged cardiologists to treat
LMS stenosis with PCI. However, there are many
concerning factors that have limited the role of PCI in
LMS stenosis. First of all, 90% of all stenosis of the left
main extend from the distal left main into proximal LAD
artery and / or the LCX artery. Such bifurcation lesions
are at notoriously high-risk of restenosis.25-30 Secondly,
almost half of the lesions in the left main are calcified .
The outcome in such cases may be less than optimal.
Thirdly, nearly 80% of the patients with LMS have
multivessel coronary diseases, where result of surgery
are distinctly superior. Moreover, the complexity and
anatomy of the lesion play an important role in PCI,
whereas these factors are not relevant to CABG since
bypass grafts are to the mid or distal coronary arteries.
These factors have restricted suitability of PCI to a small
number of cases. Moreover, in Bologna Registry², at a
median follow-up of 14 months, the rates of repeat
revascularization in CABG and PCI groups were 3% and
26% respectively.
The 5-year follow up result of the LMS subgroup of the
SYNTEX trial showed a benefit of CABG for all cause
death (9.2% vs. 14.6%, p<0.001), cardiac death (4.0%
vs. 9.2%, p<0.001), and myocardial infarction (MI) (3.3%
vs. 10.6%, p<0.001). The need for target vessel
revascularization (TVR) was significantly higher for the
PCI group in all 5 years of follow up.
CABG is regarded as better than PCI in LMS stenosis in
respect of mortality and need for repeat revascularization,
though morbidity is more in CABG. Minimally invasive
direct coronary artery bypass (MIDCAB) and off-pump
coronary artery bypass (OPCAB) without using CPB and
no-touch technique of aorta, will reduce post-operative
morbidity.
Recently there has been renewed interest in the potential
benefits of OPCAB surgeryy , with encouraging reports of
clinical, angiographic and economic superiority when
compared to conventional coronary artery bypass (CCAB)
using CPB.10-6 The presence of critical left main stem
disease was once considered as a relative
contraindication to OPCAB surgery. However, the
development in exposure and stabilization techniques,
the introduction of intra-coronary shunts and the
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increasing understanding of the hemodynamic changes
which occurs during off-pump surgery, enables patients
with critical left main lesions to undergo OPCAB surgery.
The present study aims to determine the short-term
effects of OPCAB compared with CCAB, in patients with
LMS disease on mortality and morbidity.
Materials and Methods:
Patient population
Between January 2006 and June 2012, 110 consecutive
patients with LMS disease underwent CABG in my
surgical team in NICVD. Significant LMS disease was
defined as LMS with stenosis equal to or greater than
50%. Among them 85 cases underwent OPCAB surgery.
Any conversion to CPB was classified as off-pump cases
on the basis of ‘intention to trial’ analysis. In the early
period of study, CCAB surgery was done mostly in
patients with LMS disease. With the Increase of proficiency
with OPCAB surgery almost all patients in the later part
of study underwent OPCAB surgery.
Anaesthesia and anticoagulation
A standard anaesthesia technique was used for all
patients. This consisted of premedication by intravenous
midazolam followed by total intravenous anaesthesia
(3mg/kg/h propofol). Neuromuscular blockade was
achieved by administering pancuronium (0.15mg/kg).
Intravenous heparin 300 IU/kg with a target activated
clotting time (ACT) of 480 seconds was administered to
the CCAB patients immediately prior to the cannulation
for CPB. OPCAB patients received 100 IU/kg heparin prior
to commencing the distal anastomosis with a target ACT
of 250-350 seconds. Protamine sulphate was used to
reverse the heparin effect at the completion of the surgical
procedure.13,41,42
Surgical procedure
CCAB group:
Standard CPB techniques were used with a median
sternotomy approach using an ascending aortic
perfusion cannula, a single two-stage right atrial cannula
and a pulsatile flow of 2.4 L/min/m 2 . Membrane
oxygenator and roller pump heads were used for the
CPB. Mild hypothermia (34-36 °C) was maintained and
myocardial protection was achieved with antegrade
induction of blood cardioplegia followed by intermittent
antegrade cold blood cardioplegia.
OPCAB group:
OPCAB procedure was performed through either median
sternotomy incision or anterolateral thoracotomy
approach. Following exposure, approach to target
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coronary arteries was eased either lifting and/or pulling
the heart with a suction device or by placing cotton gauge
on the posterior aspect to lift the heart. Site of
anastomosis of coronary artery was stabilized using
Octopus II tissue stabilizing system. Bleeding from
coronary artery after incision was controlled by pressing
proximal part of coronary artery with De Bakey forceps
and appropriate size intracoronary shunts were
introduced through coronary arteriotomy in all cases to
maintain distal perfusion and to achieve a bloodless
operative field. Oxygen blower was used for visualization
of anastomotic field by removing blood if collected.

a postoperative creatinine level greater than 200 mmol/L
or patient requiring dialysis. Sternal wound infection was
defined in accordance with the published evidence-based
guidelines by the Center for Disease Control and
Prevention. 17 Chest infection was defined as
exacerbation of chronic bronchitis or a culture proven
diagnosis of pneumonia. Gastrointestinal complications
were defined in accordance with the Society of Cardiothoracic Surgeons of Great Britain and Ireland. 18
Postoperative atrial arrhythmias was defined as the
occurrences of new atrial arrhythmia in the absence of
preoperative persistent or paroxysmal atrial arrhythmias.

Postoperative management
At the end of surgery, patients were transferred to the
ICU. The lungs were ventilated with 70% oxygen using
volume-controlled ventilation and a tidal volume of 10
ml/kg with less than 5 cm H‚ O of positive end-expiratory
pressure (PEEP). Adjustment in FiO‚ and respiratory
rate were made according to routine blood gas analysis,
in order to maintain PaO‚ between 80 and 100 mmHg,
PaCO‚ between 35 and 40 mm Hg. Patients were
extubated as soon as they met the following criteria:
hemodynamic stability, no excessive bleeding (<80 ml/
h), normothermia, and consciousness with adequate
return of muscle power and control of pain. Fluid
management postoperatively consisted of 5% dextrose
infused at a rate of 1 ml/kg/h with additional blood to
maintain normovolemia and hematocrit greater than
24%. Potassium and Sodium deficiency was promptly
treated as necessary to maintain an electrolyte balance
within the normal range.

Statistical analysis
Statistical analyses were performed using SPSS.
Continuous variables were presented as the mean±
standard deviation and categorical variables were
presented as either absolute numbers or percentages.
Data were checked for normality prior to statistical
analysis. Categorical variables were analyzed using the
Chi-square-test. Differences between study groups were
considered statistically significant when p<0.05.

Data collection
Data were collected prospectively during the patient’s
admission from non-randomized patients with critical
LMS disease and retrospectively analyzed.
Outcome definitions
Operative mortality was defined as any death that
occurred within 30 days of operation. Re-exploration for
bleeding was defined as bleeding that required surgical
reoperation after initial departure from the operating
theatre. Post-operative blood loss was measured as the
total chest tube drainage starting immediately after
closure of the chest in the operating theatre. Ventilatory
failure was defined by the requirement for mechanical
ventilation of more than 12 hours. Postoperative stroke
was defined as a new focal neurological deficit and
comatose states occurring postoperatively that persisted
for greater than 24 hours after their onset and were noted
before discharge. Renal failure defined as patients with

Results:
A total of 110 patients with LMS disease underwent CABG
during the study period. OPCAB procedure was performed
in 85 (77.27%) cases and CCAB was done in 25 (22.73%)
cases. Baseline and intra-operative characteristics are
summarized in Table I and post-operative data based on
procedure performed are summarized in Table II. There
were no difference between the OPCAB and CCAB groups
in terms of age, sex, body mass index, risk-factors and
incidence of co-morbid conditions. In hospital mortality
was comparable between groups and consisted of 4
(4.71%) death in OPCAB group and 2 (8%) death in CCAB
group. No statistically significant difference between the 2
groups was observed with regard to the effect of both
techniques on the occurrence of myocardial complications
like myocardial infarction and arrhythmias.
There was significant difference in total blood loss in the
two groups. Transfusion requirements were also
significantly lower in the OPCAB group in comparison to
the CCAB group. The incidence of renal failure and
transient stroke were higher in CCAB group but was not
significant statistically. The overall inotropic requirement
was significantly higher in the CCAB group, as was the
requirement of prolonged ICU and total post-operative
stay. There were significant differences between the two
groups in the periods of ventilatory support required but
minimal differences between the incidences of sternal
wound infection.
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Table-I
Patient characterstics based on procedure performed.

Age at operation (Yr.)
Body mass index (Kg/m²)
Female sex
Diabetes
Current smoker
Hypercholesterolemia
Hypertension
Peripheral vascular Diseases
Renal dysfunction
Respiratory disease
Ejection fraction <30%
Triple vessel disease
Number of grafts

OPCAB (no-85)

Conventional (n-25)

p-value

41 -64
22.10
11(12.9%)
35(41.86%)
12(13.9%)
25(30.23%)
41(51.16%)
13(16.28%
23(27.90%)
29(34.88%)
11(12.90%)
69(81.39%
3

39-66
22.21
6(24%)
11(44%)
3(12%)
7(28%)
13(52%)
4(16%)
6(24%)
8(32%)
5(20%)
21(84%)
3

0.0016
0.0087
0.0162
0.0113
0.0097
0.0088
0.0014
0.0011
0.0147
0.0096
0.0185
0.0177

*Significant p>0.05

Table-II
Post –operative data based on procedure performed.
OPCAB (no-85)
In hospital mortality (%)
4(4.71%)
Renal failure (%)
2(2.34%)
Transient stroke (%)
6(7.05%)
Troponin (%)
8(9.41%)
Atrial arrhythmia (%)
22(25.98%)
Ventricular arrhythmia (%)
4(4.71%)
Post operative bleeding & blood requirement (%) 2(2.34%)
Sternal wound infection (%)
2(2.34%)
Inotropic support more than two(%)
10 (11.75%)
Ventilator support >12 hours (%)
4(4.71%)
ICU stay > 3days (%)
2(2.34%)
Post operative stay >14 days (%)
2 (2.34%)

Conventional (no -25)

p values

2(8%)
1(4%)
2(8%)
3(12%0
7(28%)
1(4%)
6(24%)
1(4%)
22(88%)
15(60%)
16(64%)
15(60%)

0.0162
0.0041
0.0016
0.0106
0.0087
0.0064
2.53*
0.0041
8.57*
4.57*
5.59*
4.48*

*Significant (p<0.05)

Discussion:
In 1967, Kolessov, working in the Soviet Union, reported
the use of the IMA to bypass coronary arteries off-pump35,
which was abandoned following the development of
CPB. Though CABG is the gold standard in the treatment
of LMS disease, but PCI with DES is now being done in
a particular subset of patients. Disadvantage of CABG is
its increased morbidity. To reduce post-operative
morbidity, newer techniques like OPCAB and MIDCAB
surgery and composite arterial grafts based on bilateral
IMA grafts to simultaneously avoid the use of CPB and to
permit a non-touch aortic technique (thereby reducing
the risk of stroke). Furthermore, greater use of aspirin,
statins and arterial grafts demonstrated two-thirds

reduction in mortality with CABG at 5 years with the benefit
persisting at 10 years, shown in a meta-analysis of the
randomized controlled trials.
In contrast to the saphenous vein grafts, the internal
mammary artery grafts appear to be remarkably resistant
to atherosclerotic involvement, for it yields 10 year patency
rates approaching 95%.³ The internal mammary artery
performs best when used to bypass the left anterior
descending artery.³ In other positions, it may be no better
than the saphenous veins.
The deleterious effect of CPB, however have prompted a
renewed interest in beating heart coronary
revascularization and OPCAP surgery has been shown
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to confer significant advantage in terms of morbidity
and cost when compared to CCAB. However, the
presence of critical LMS disease has been considered
risky and was a relative contraindication to OPCAB
surgery due to concern over the well demonstrated
hemodynamic changes that occur during displacement
of the heart.20 Recently, however few groups have
reported encouraging preliminary data with OPCAB
surgery with LMS stenosis.³
Dewey and colleagues³ original work involved 100 LMS
patients who received off-pump CABG. They performed
a multivariate logistic regression analysis, which
concluded that, the use of CPB was a significant risk
factor for inhospital mortality.
Yeatman and colleagues³ had a slightly smaller cohort
of only 75 off-pump CABG with significant LMS stenosis.
The pre-operative characteristics were relatively well
matched between off-pump and on-pump patients. Offpump patients had a lower incidence of inotropic support,
temporary pacing, blood transfusion and chest infection,
plus a short post-operative length of stay.
The results of the present study suggest that myocardial
revascularization in the presence of critical LMS stenosis
can be safely and effectively achieved using OPCAB
techniques. OPCAB patients required less post-operative
inotropic support, less blood transfusion, less ventilatory
support, less post-operative ICU stay and inhospital stay
compared to CCAB group.
Advantage of this study is that the operations in both
groups were done by single surgeon. But there are some
limitations, which may affect the conclusions drawn from
the study. First, this is an observational study and by its
retrospective nature, cannot account for the unknown
variables affecting the outcome. Second, the study is
spread over a period of 6 years with most of the patients
on CPB being from the early part of the study period, and
with most belonging to the off-pump group from the later
part of the study period. Also, the off-pump patients include
the period during the “learning curve”, may be indicating
a degree of selection bias. Third, multivariate analysis
and propensity scoring of the collected data was not done.
Conclusion:
Advances in procedural techniques, devices and operator
experience have greatly expanded the scope of OPCAB
surgery for LMS stenosis in the modern days. Off-pump
CABG is feasible and safe to perform in patients with
significant LMS stenosis. There is no difference between
the groups with respect to mortality and there is
significant reduction of post-operative morbidity like the
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incidence of post-operative bleeding, blood requirement,
inotropic and ventilatory support and ICU and postoperative hospital stay can be significantly reduced when
performing off-pump CABG in this high risk group.
OPCAB surgery in LMS stenosis not only shows better
outcome in terms of morbidity than CCAB but also diverts
patients from PCI to OPCAB surgery, considering the
risk involved in PCI in distal third and bifurcation of LMS
stenosis.
References:
1.
Eagle KA, Guyton RA, Davidoff R, et al.; American
College of Cardiology; American Heart Association.
ACC/AHA 2004 guideline update for coronary artery
bypass graft surgery: a report of the American
College of Cardiology/American Heart Association
Task Force on Practice Guidelines (Committee to
Update the 1999 Guidelines for Coronary Artery
Bypass Graft Surgery). Circulation. 2004 Oct
5;110(14):e340-437.
2.

Coronary Artery Surgery Study (CASS): a randomized
trial of coronary artery surgery, Survival data.
Circulation 1983; 68: 939-50.

3.

Varnauskas E. Twelve-year follow-up of survival in
the randomized European Coronary Surgery Study.
N Eng J Med 1988;319: 332-7.

4.

Caracciolo EA, Davis KB, Sopko G et al. Comparison
of surgical and medical group survival in patients
with left main equivalent coronary disease. Long
term CASS experience. Circulation 1995;91: 233544.

5.

Yusuf S, Zucker D, Peduzzi P et al. Effects of
coronary artery bypass graft surgery on survival:
Overview of 10 year results from randomized trials
by the Coronary Artery Bypass Graft Surgery Trialists
Collaboration. Lancet 1994; 344: 563-70.

6.

Keogh BE, Kinsman R. Fifth National Adult Cardiac
Surgical Database Report 2003. Dendrite Clinical
System (Henley-on Thames, Oxfordshire, UK) 2004.

7.

Zhang Z, Mahoney EM, Spertus JA, et al. The impact
of age on outcomes after coronary artery bypass
surgery versus stent-assisted percutaneous
coronary intervention: one-year results from the
Stent or Surgery (SoS) trial. Am Heart J. 2006
Dec;152(6):1153-60.

8.

Taggart DP, Lees B, Gray A, Altman DG, Flather M,
Channon K; ART Investigators. Protocol for the
Arterial Revascularisation Trial (ART). A randomised

66

Surgical Treatment of Left Main Coronary Artery Disease
Mahmood et al.

trial to compare survival following bilateral versus
single internal mammary grafting in coronary
revascularisation [ISRCTN46552265]. Trials. 2006
Mar 30;7:7.
9.

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

10.

Puskas JD, Wright CE, Ronson RS, Brown WM,
Gott JP, Guyton RA. Off-pump multivessel coronary
bypass via sternotomy is safe and effective. Ann
Thorac Surg 1998; 66(3): 1068-72.

11.

Tasdemir O, Vural KM, Karagoz H, Bayazit K.
Coronary artery bypass grafting on the beating heart
without use of extra-corporeal circulation: review of
2052 cases. J Thorac Cardiovas Surg 1998;
116(1): 68-73.

12.

Brasil LA, Gomes WJ, Salomao R, Buffolo E.
Inflammatory response after myocardial
revascularization with or without cardiopulmonary
bypass. Ann Thorac Surg 1998; 66(1): 56-9.

13.

Ascione R, Lloyd CT, Underwood MJ, Lotto AA,
Pistis AA, Angelini CD. Economic outcome of offpump coronary artery bypass surgery: a prospective
randomized study. Ann Thorac Surg 1999; 68(6):
2237-42.

14.

15.

16.

Ascioni R, Lloyd CT, Underwood MJ, Gomes WJ,
Angelini GD. On-pump versus off-pump coronary
revascularization: evaluation of renal function. Ann
Thorac Surg 1999; 68(2): 493-8.
Ascioni R, Lloyd CT, Gomes WJ, Caputo M, Brayan
AJ, Angelini GD. Beating versus arrested heart
revascularization: evaluation of myocardial function
in a prospective randomized study. Eur J Cardiothorac Surg 1999; 15(5): 686-90.
Arom KV, Emery RW, Flavin TF, Peterson RJ.
Cost effectiveness of minimally invasive coronary
artery bypass surgery. Ann Thorac Surg 2000;
68(4): 1562-6.

17.

de Lezo JS, Medina A, Pan M et al. Rapamycin
eluting stents for the treatment of unprotected left
main coronary disease. Am Heart J. 2004
Sep;148(3):481-5.

18.

Park SJ, Kim YH, Lee BK, et al. Sirolimus- eluting
stent implantation for unprotected left main coronary
artery stenosis: comparison with bare metal stent
implantation. J Am Coll Cardiol 2005; 45: 351-6.

Bangladesh Heart Journal Vol. 30, No. 2
July 2015

19.

Valgimigli M, van Mieghem CA, Ong AT et al. Short
and long-term clinical outcome after drug eluting
stent implantation for the percutaneous treatment
of left main coronary artery disease : insight from
the Rapamycin-Eluting and Texas Stent Evaluated
At Rotterdam Cardiology Hospital registries
(RESEARCH and T-SEARCH). Circulation 2005;
111: 1383-9.

20.

Price MJ, Cristea E, Sawhney N et al. Serial
angiographic follow-up of sirolimus-eluting stents
for unprotected left main coronary artery
revascularization. J Am Coll Cardiol 2006; 47:
871-7.

21.

Chieffo A, Morici N, Maisano F, et al. Percutaneous
treatment with drug eluting stent implantation
versus bypass surgery for unprotected left main
stenosis: a single centre experience. Circulation
2006; 113: 2542-7.

22.

Kim YH, Park SW, Hong MK, et al. Comparison of
simple and complex stenting techniques in the
treatment of unprotected left main coronary artery
bifurcation stenosis. Am J Cardiol. 2006 Jun
1;97(11):1597-601. Epub 2006 Apr 7.

23.

Lee MS, Kapoor N, Jamal F et al. Comparison of
coronary artery bypass surgery with percutaneous
coronary intervention with drug eluting stents for
unprotected left main coronary artery disease. J
Am Coll Cardiol 2006; 47 864-70.

24.

Palmerini T, Marzocchi A, Marrozzini C, et al .
Comparison between coronary angioplasty and
coronary artery bypass surgery for the treatment of
unprotected left main coronary artery stenosis (the
Bologna Registry). Am J Cardiol 2006; 98: 54-9.

25.

Tanabe K, Hoye A, Lemos PA et al. Restenosis
rates following bifurcation stenting with sirolimuseluting stents for de novo narrowings. Am J Cardiol
2004; 94: 115-8.

26.

Lemos PA, Hoye A, Goedhart D et al. Clinical,
angiographic and procedural predictors of
angiographic restenosis after sirolimus-eluting
stent implantation in complex patients : an evaluation
from the Rapamycin-Eluting Stents Evaluated at
Rotterdam Cardiology Hospital (RESEARCH) study.
Circulation 2004; 109: 1366-70.

27.

Hoye A, Iakovou I, Ge L et al. Long-term outcomes
after stenting of bifurcation lesions with the “Crush”
technique predictors of an adverse outcome. J Am
Coll Cardiol 2006; 47: 1949-58.

67

28.

29.

30.

Surgical Treatment of Left Main Coronary Artery Disease
Mahmood et al.

Valgimigli M, Malagutti P, Rodriguez-Granillo GA et
al. Distal left main coronary disease is a major
predictor of outcome in patients undergoing
percutaneous intervention in the drug-eluting stent
era : an integrated clinical and angiographic
analysis based on the Rapamycin-Eluting Stent
Evaluated At Rotterdam Cardiology Hospital
(RESEARCH) and Taxus- Stent Evaluated At
Rotterdam Cardiology Hospital (T-SEARCH)
registries. J Am Coll Cardiol 2006; 47: 1530-7.
Hoffman SN, TenBrook JA, Wolf MP, Pauker SG,
Salem DN, Wong JB. A meta-analysis of
randomized controlled trials comparing coronary
artery bypass graft with percutaneous transluminal
coronary angioplasty: one- to eight-year outcomes.
J Am Coll Cardiol 2003; 41: 1293-304.
Brener SJ, Lytle BW, Casserly IP, Schneider JP,
Topol EJ, Lauer MS. Propensity analysis of longterm survival after surgical or percutaneous
revascularization in patients with multivessel
coronary artery disease and high-risk features.
Circulation 2004; 109: 2290-5.

31.

Hannan EL, Racz MJ, Walford G et al. Long-term
outcomes of coronary artery bypass grafting versus
stent implantation. N Eng J Med 2005; 352: 217483.

32.

Malenka DJ, Leavitt BJ, Hearne MJ, et al.; Northern
New England Cardiovascular Disease Study
Group. Comparing long-term survival of patients
with multivessel coronary disease after CABG or
PCI: analysis of BARI-like patients in northern New
England. Circulation. 2005 Aug 30;112(9
Suppl):I371-6.

33.

Smith PK, Califf RM, Tuttle RH, et al. Selection of
surgical or percutaneous coronary intervention
provides differential longevity benefit. Ann Thorac
Surg 2006; 82: 1420-8.

34.

Taggart DP. Surgery is the best intervention for
severe coronary artery disease. BMJ 2005; 330:
785-6.

Bangladesh Heart Journal Vol. 30, No. 2
July 2015

35.

Kolessov VL. Mammary artery coronary anastomosis
as method of treatment of angina pectoris. J Thorac
Cardiovas Surg 1967; 54: 535-44.

36.

Louagie YA, Gonzalez ME, Schroder E. Off-pump
myocardial revascularization for left main stem
disease in a high-risk patient. Acta Chir Belg 1999;
99(6): 309-11.

37.

Cartier R, Brann S, Martineau R, Couturier A. Left
main coronary artery stenosis and revascularization
in the beating heart: Short and Long-term
experience. Ann Chir 1999; 53(8): 701-705.

38.

Dewey TM, Magee MJ, Edgerton JR, Mathison M,
Tennison D, Mack MJ. Off-pump bypass grafting is
safe in patients with left main coronary disease.
Ann Thorac Surg 2001; 72: 788-92.

39.

Yeatman M, Caputo M, Ascioni R, Ciulli F, Angelini
GD. Off-pump coronary artery bypass surgery for
critical left main stem disease : safety, efficacy and
outcome. Eur J Cardiothorac Surg 2001; 19: 23944.

40.

Mohr FW, Morice MC, Kappetein AP et al. Coronary
artery bypass graft surgery versus percutaneous
coronary intervention in patients with three-vessel
disease and left main coronary artery disease: 5
year follow up of the randomized, clinical SYNTAX
trial. Lancet, 2013 Feb; 381(9867): 629-38.

41.

Calafiore AM, Teodori G, Mezzetti A, et al.
Intermittent antegrade warm blood cardioplegia.
Ann Thorac Surg 1995, 59(2): 398-402.

42.

Caputo M, Bryan AJ, Calafiore AM, Suleiman MS,
Angelini GD. Intermittent antegrade hyperkalaemic
warm blood cardioplegia supplemented with
magnesium prevents myocardial substrate
derangement in patients undergoing coronary
artery bypass surgery. Eur J Cardio-thorac Surg
1998; 14(6): 596-601.

43.

Stone PH, Goldschlager N. Left main coronary
disease: review and appraisal. Cardiovasc Med.
4. 1979: 165-77.

Original Article

Safety of Radial vs. Femoral Artery Access in Coronary
Angiography
CM Shaheen Kabir1, M. Maksumul Haq2, Saidur Rahman Khan3, Mashhud Zia Chowdhury4,
Mohammad Liaquat Ali5, Md. Rezaul Karim6

Abstract:
Background: To evaluate the safety of radial versus
femoral artery approach in routine coronary angiography
(CAG) practice.
Methods: We retrospectively evaluated consecutive
patients in Ibrahim Cardiac Hospital & Research Institute,
a tertiary care centre, who underwent diagnostic CAG
over a period of 12 months. Procedure duration was
calculated as time from initiation of local anesthesia to
completion of the procedure. Contrast volume and
fluoroscopy time were recorded.
Results: 3346 patients who underwent a diagnostic CAG
were included in this study. The radial approach was
used in 3030 patients (90.5%) and the femoral approach
in 316 patients (9.5%). As the radial group was

disproportionately large compared to femoral group the
size of the radial group was reduced to 1010 using a
systematic sampling procedure, where every 3rd patient
of radial group was chosen.Fluoroscopy and procedural
times were not significantly different (3.41±1.14 vs.
3.85±1.43 min, p=0.314 & 11.87±4.61 vs. 13.74±6.33 min,
p=0.180, respectively) comparing the radial and femoral
approaches. While contrast utilization during the
procedure was significantly lower in the radial than the
femoral approach (57.60±22.42 vs. 69.52±24.30 mL
respectively, p=0.030).
Conclusion: Transradial coronary angiography can be
safely performed as the transfemoral approach.
Keywords: Coronary angiography, Radial, Femoral.

(Bangladesh Heart Journal 2015; 30(2) : 68-73)

Introduction:
Although transbrachial approach via brachial cut down,
that has been introduced by Sones in 1959, was the
prefer method for coronary angiography (CAG) in the
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1950s and 1960s, because of the complexity of the
procedure, it lost its popularity during last decades.
Meanwhile transfemoral (TF) approach became popular
and dominant method for catheterization and
angiography, because of the simplicity of the technique
and operator friendly. Whereas transradial (TR) approach
in aortography for the first time was reported by Rander
S, in 19481, due to small vessel size, this technique has
been abandoned until 1989, that Campeau did relive
this technique and introduced it as an ideal approach for
CAG.1 Although TF approach still is dominant approach
worldwide, during the last decade TR approach has
emerged as a new method for CAG and angioplasty,
mostly in European countries & Japan. Percutaneous
arm approach via the radial artery is becoming more
popular now throughout the world as an alternative to the
femoral artery technique.2-12 Advantages of this approach
include a lower incidence of access site complications,
earlier patient ambulation, improved patient satisfaction,
and lower cost. 2-4,7,11-13 TR procedures may be
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performed by cannulation of either the right or the left
radial artery. At present, the choice for the right radial or
the left radial approach largely depends on the operator’s
preference. Most of the studies of the TR approach have
been performed through right radial artery probably
because of the familiarity in performing the study from
the patient’s right side as commonly used in the femoral
approach.2 One of the major criticisms of the radial
approach is that it takes longer overall procedure and
fluoroscopy time, which means not only more staff
(interventionists, radiographers, nurses, and
anesthetists if needed clinically) will be exposed during
the procedures, but they will also stand close to the
patient where rates of radiation scattered by the patient
are higher.14 So, the aim of this study was to evaluate the
safety of the radial versus femoral artery approach in our
institution’s routine CAG practice.
Methods:
All cases of diagnostic CAGover a 12 month period
(starting from January 2014 till the end of December
2014) at a tertiary care hospital (Cardiology department,
Ibrahim Cardiac Hospital & Research Institute, Dhaka,
Bangladesh) were retrospectively reviewed for this
analysis. All the data were collected after the end of each
procedure, detailing arterial access route, crossover from
one access to other approach, contrast amount, overall
procedure time and fluoroscopy time.
The choice between femoral or radial artery access was
left to the discretion of the operator. The right radial
approach is the default strategy at the catheterization
laboratory. The femoral approach was favored for patients
with negative findings on the Allen test,15,16 and for
patients with coronary artery bypass grafts (CABG).
Radial arterial access was achieved in a standard
fashion using commercial micropuncture kits. After sheath
insertion, 2500 U of unfractionated heparin was injected
directly into the radial artery through the sheath; also
intra-arterial verapamil (2.5 mg) was used as the primary
antispasmodic. CAG was performed using 5 Fr
diagnostic catheters. At procedure completion, the sheath
was removed immediately and a manual compression
followed by placement of a compressive bandage was
installed for 3 h. Femoral procedures were done using
vascular sheaths, which placed using Seldinger’s
technique. CAG was performed using 6 Fr diagnostic
catheters. After the end of the procedure, the sheath was
removed in the catheter laboratory and manual
compression was performed for a minimum of 15 min
or until satisfactory hemostasis had been achieved. This
was followed by placement of a compressive bandage
for 6 h.
Study population was stratified according to arterial
access used to perform the procedure into two groups;
radial group and femoral group. Access crossover was
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recorded and stratified based on the first route of access
attempted. Crossover to femoral was defined as the need
to shift to the TF approach and was left to the operator’s
discretion. Crossover to the femoral approach was
classified into the following three groups: puncture failure
(lack of radial cannulation), radial and brachial failure
(severe spasm, tortuosity, loops, remnant, or other
anomalies), and epiaortic failure (severe subclavian or
aortic tortuosity).17
Procedure duration was calculated as time from initiation
of local anesthesia to completion of the procedure.
Contrast volume and fluoroscopy time were recorded.
The data were computed on a statistical package for
social sciences SPSS version 17.0 for statistical analysis.
Continuous data were analyzed using student’s t test and
presented as mean ± SD. Categorical data are
presented as a percentage, and were analyzed using a
chi squared analysis. Times measured were analyzed
and reported in minutes. Significance was defined
as p <0.05.
Results:
A retrospectively collected catheterization laboratory data
of consecutive patients (n = 3346) who underwent a
diagnostic CAG at Ibrahim Cardiac Hospital & Research
Institute, Dhaka, Bangladesh over a 12 month period
(between January to December 2014) were reviewed for
this analysis. The radial approach was used in 3030
patients (90.5%) & the femoral approach in 316 patients
(9.5%).Asthe radial group was disproportionately large
compared to femoral group the size of the radial group
was reduced to 1010 using a systematic sampling
procedure, where every 3rd patient of radial group was
chosen.
The baseline characteristics of the patients are
summarized in Table I, which were similar in both groups.
The incidence of post CABG patients was higher in the
femoral group (29.45%), while only 2.89% CABG patients
were done through the left radial artery (p =000).
Crossover from right radial artery access to the femoral
approach occurred in 4.1% cases, while there was no
crossover in the femoral group (p =0.003). Crossover
due to puncture failure occurred in 1.9% patients, 1.4%
cases due to radial failure, and in 0.8% patients because
of epiaortic failure.
Comparing the radial and femoral approaches,
fluoroscopy and procedural times were not significantly
different (3.41±1.14 vs. 3.85±1.43 min, p=0.314 &
11.87±4.61 vs. 13.74±6.33 min, p=0.180, respectively).
While contrast utilization during the procedure was
significantly lower in the radial than the femoral approach
(57.60±22.42 vs. 69.52±24.30 mL respectively, p=0.030)
(Table II).
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Table-I
Patient demographics

Age (y.)
Range
Mean ± SD
Sex, %
Male
Female
BMI (kg/m2)
Range
Mean ± SD
Diabetes, %
Hypertension,%
Dyslipidaemia,%
Previous CABG, %
Renal impairment,%

Radial CAG (n=1010)

Femoral CAG (n=316)

p value

30-88
59.47 ± 10.22

31-90
61.36 ± 18.20

0.316

64.49
35.51

68.60
31.40

0.273

15.35–35.89
27.29 ± 12.68
66.94
70.90
58.52
2.89
24.13

16.62–34.25
26.53 ± 11.13
71.39
73.82
61.31
29.45
28.21

0.530
0.127
0.321
0.340
0.000
0.081

CAG = coronary angiography, BMI = body mass index, CABG = coronary artery bypass grafting, Renal impairment = serum
creatinine > 1.4 mg/dL.

Table-II
Procedure data

Fluoroscopy time (min.)
Range
Mean ± SD
Procedure duration (min.)
Range
Mean ± SD
Contrast dose (mL)
Range
Mean ± SD

Radial CAG (n=1010)

Femoral CAG (n=316)

p value

1.4 – 6.9
3.41 ± 1.14

1.3 – 7.4
3.85 ± 1.43

0.314

6-19
11.87 ± 4.61

4-23
13.74 ± 6.33

0.180

43-83
57.60 ± 22.42

39-105
69.52 ± 24.30

0.030

CAG = coronary angiography, min. = minutes.

Discussion:
The TR approach for cardiac catheterization is a
common alternative to TF access both for diagnostic
CAGand percutaneous coronary interventions.18 The
radial approach is an appealing technical strategy to
reduce bleeding complications in patients with coronary
artery disease undergoing percutaneous invasive
management.19,20 A major effort in increasing the rate of
invasive procedures performed through the TR approach
is expected worldwide in the next years.21
Radial artery access has been associated with a greater
access crossover rate, which reported to be 4% to 7% in
previous studies.22,23,24 The crossover from the radial to
femoral approach occurred in 4.1% patients in our study

for the radial group, while there was no crossover in the
femoral group (p = 0.003). Louvard et al.25 reported the
crossover from the radial to the femoral approach was
8.9% and from femoral to radial occurred in 8.1% of their
patients’ study (p = NS). Roberts et al. 26 reported the
incidence of the crossover from radial to femoral access
to be 1% in their study, which is a low crossover rate.
They attributed this level of success to the accurate
selection of suitable radial cases and the use of specific
techniques, careful guide catheter choice, methods for
dealing with tortuous subclavian anatomy, and specific
guide catheter manipulation techniques have also
developed alongside increasing use of radial access,
and reflect the practice of high volume experienced radial
operators.
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Fluoroscopy time in our study for both radial and femoral
approaches was not significantly different (3.41±1.14 vs.
3.85±1.43 min respectively, p=0.314). Louvard et
al.27reported fluoroscopy time was significantly shorter
in the femoral group (3.1±1.7 min) than in both radial
groups (right: 3.8±2.2 min; left: 4.2±1.7 min), p <0.01.
Kawashima et al.28 reported the fluoroscopy time in
CAGwas shorter in the left radial than in the right radial
approach group (3.7 ± 2.5 vs. 5.0 ± 3.3 min;p <0.001).
Again Louvard et al. 25 conducted another study to
compare TR and TF approaches for CAGand angioplasty
in octogenarians and they reported that fluoroscopy time
was shorter in the femoral group versus the radial group
(4.5±3.7 vs. 6.0±4.4 min; p <0.05) for the CAG. They
commented that the radial approach is more demanding
and takes longer in elderly patients because of the
frequent presence of specific vascular abnormalities,
such as calcification or arterial loops. Khan and Kabir29
reported lower fluoroscopy time in diagnostic CAG in the
left radial than in the right radial approach group
(p <0.005) in diabetic patients.
Louvard et al.27 reported the procedural duration (from
first puncture attempt to removal of last catheter) was
significantly longer with the left radial (14.2±3.3 min)
approach than the femoral approach (11.2±3.3 min);
p <0.001 while procedureduration was 12.4±5.8 min in
right radial access without any significant differences
between the femoral and right radial approach. Again
Louvard et al. 25 reported in another study for
octogenarians population that procedure duration was
15.9±9.5 min in the femoral group vs 18.5±10.5 min in
the radial group (right and left radial in a common pool);
p <0.05. Kawashima et al.28 reported the procedural
duration in CAG(time from the initiation of local
anesthesia to completion of the procedure) was shorter
in the left radial than in the right radial approach group
(11.4±4.8 vs. 13.7±6.4 min; p <0.001). Sciahbasi et
al. 17 reported procedural time (the time from local
anesthesia to the end of the procedure) was not
significantly different between the 2 arms (left radial
approach 13 min vs right radial approach 13 min;
p =0.56).The overall procedure time between the time
from initiation of local anesthesia to completion of the
procedure in our study – was not significantly different
(11.87±4.61 vs. 13.74±6.33 min respectively, p=0.180)
for both radial and femoral approaches.
Contrast utilization during the CAG procedure was
significantly lower in the radial than the femoral approach
in our study (57.60±22.42 vs. 69.52±24.30 mL
respectively, p=0.030). Louvard et al.25 reported the
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volume of contrast was similar in radial and femoral
approaches for CAG. Kawashima et al.28 reported the
amount of contrast material in CAGdid not differ between
the left radial and right radial approach group (79±27 vs.
83±25 mL; p>0.05).Khan and Kabir29 reported a trend
toward a lower dose of contrast media used during
diagnostic coronary procedures in the left radial approach
compared with the right radial approach (37±16 and
47±11.9 mL respectively, p =0.006) in 512 diabetic
patients.
Khan, Kabir and Banerjee found that 5 F guide catheter
is a safer alternative to 6 F guide catheter in left radial
approach for coronary intervention among 400 diabetic
patients in terms of lower amount of contrast volume
(p=0.006).30 Again Kabir and Khan conducted another
study in CKD patients and they reported that PCI using 5
F guide catheter causes lower renal impairment (mean
contrast volume and mean rise of serum creatinine was
significantly lower in 5 F group than in 6 F group, p=0.006
and p=0.001 respectively) in case of radial approach.31
The higher significant contrast dose in the femoral group
in our study may partly account for the use of 6 F catheters.
Also for the higher percentage of post CABG patients in
the femoral group and the subsequent significant higher
utilization of contrast dose during procedure to visualize
the graft bypass vessels in addition to native coronary
vessels. Also this explanation can be applied to
fluoroscopy and procedure times, which were longer in
the femoral than the radial group; however it did not reach
a significant difference.
Conclusions:
From all of the above data, we can conclude that TR
coronary angiography can be performed with the same
safety as for the TF approach. The operator’s experience
plays a major role in the success rate and procedure
duration. Our results are obtained in an experienced
center in the TR approach, and conclusions might look
different in catheter laboratory with lower experience in
this approach.
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Kissing Stents for Treatment of Aortoiliac Disease.
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Abstract
Objectives: To determine technical and clinical success
of kissing stents for aortoiliac occlusive disease.

femoral approach. Patients were followed up clinically
and by ankle brachial index (ABI) and Duplex study.

Design: Retrospective study.

Results: Technical and clinical success was achieved in all
of 34 cases. All patients with CLI improved and ulcerated
limbs showed complete healing. During follow-up 3 patients
died and 1 patient required major amputation at 3 months.

Venue: Different private centers in Dhaka City.
Subjects: Patients presenting with intermittent
claudication (IC) or critical limb ischaemia (CLI) due to
aortoiliac disease.
Methods: Balloon or self expanding kissing stents with
or without predilatation depending upon the nature of
the disease, was inserted via bilateral retrograde

Conclusion: Kissing stents implantation is a safe and
alternative treatment for aortoiliac disease. It is
cosmetic, requires short hospital stay. No incision,
regional or general anesthesia is needed.
Key Words: Aortoiliac disease, Kissing stent, TASC classification.

(Bangladesh Heart Journal 2015; 30(2) : 74-77)

Introduction:
Traditional treatment of aortoiliac stenoses or occlusions
is surgery. For focal lesions, aortoiliac endarterectomy
and for more diffuse lesions aortobifemoral bypass are
the choice. The durability of these procedures is excellent
(85% to 90% at 5 years).1 Reported operative mortality is
3.3%, whereas perioperative morbidity is 8.3%.1-3 In spite
of excellent patency rates, surgery is associated with
anesthesia, prolonged hospitalization and recovery time,
and loss of sexual function. Kissing balloon angioplasty
is an alternative to surgery1,2 , but there is significant
incidence of dissection, thrombosis and residual
stenosis4,5. The kissing stent technique which involves
simultaneous implantation of two stents at aortic
1. Assistant Professor, Department of Vascular Surgery, National
Institute of Cardiovascular Diseases (NICVD), Dhaka.
2. Associate Professor, Department of Vascular Surgery, NICVD,
Dhaka.
3. Resident Surgeon, Department of Vascular Surgery, NICVD,
Dhaka.
4. Assistant Register, Department of Vascular Surgery, NICVD,
Dhaka.
5. Assistant Register, Department of Vascular Surgery, NICVD,
Dhaka.
6. Postgraduate Fellow, Department of Cardiac Surgery,
Bangabandhu Sheikh Mujib Medical University (BSMMU),
Dhaka.

bifurcation is supposed to overcome these drawbacks.6,7
With the refinement in stent technology, kissing stent
technique

has largely replaced kissing balloon

angioplasty for the treatment of aortoiliac occlusive
disease.
Methods:
This is a retrospective study. Patients who underwent
aortoiliac kissing stents were included in this study. Only
lesions involving aortoiliac segment was included.
Isolated unilateral or bilateral iliac lesions were excluded
from the study. Associated aortic aneurysm was also
excluded. Informed written consent regarding procedural
details, risks and complications were taken from each
patient.
Procedure:
All the patients were retrogradely approached via bilateral
common femoral artery (CFA). 7F sheath was placed in
both CFA. The lesion was crossed using 0.035 inch
hydrophilic guide wire (Roadrunner® PC - Cook Medical,
Bloomington, IN 47402-4195 USA) with or without the
use of 4F straight diagnostic catheters. Preprocedural
angiogram was done using 5F nonselective catheters.
When lesions were crossed, 2 stents were advanced
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bilaterally over the guidewires placed side by side in
aortic bifurcation and implanted simultaneously (FiguresI, II, III).
Direct stenting was preferred over primary stenting.
Predilatation was performed using 4 to 5 mm balloon
dilatation catheter. The stent model and size were chosen
based on lesion characteristics and availability. Balloon
expandable stents were Neptune (Balton, Poland, n=52).
Self expandable stents were complete SE (Medtronic
USA, n=16). Post dilatation was performed after
implantation of all self-expanding stents. During the
procedure, 5000 units of unfractionated heparin was used
intra-arterially or intravenously. Clopidogrel 75 mg and
aspirin 75mg per day were prescribed to all patients for
continuous use.
Follow-Up:
Follow up included clinical examination, measurement
of ankle brachial index (ABI) and Duplex study.
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Definitions:
Technical success was defined as the absence of <30%
residual stenosis on postprocedural angiography at the
treated segment. Clinical success was defined by an
improvement of walking distance (intermittent
claudication).
Complications were defined as minor if no or only
minor therapy with overnight observation was required
or major when major therapy, prolonged
hospitalization, or an unplanned increase in the level
of care was necessary.
Primary patency was defined as a patent stent without
any reintervention. Primary assisted patency was
defined as a patent stent after endovascular
reintervention but without occlusion at any time.
Secondary patency was defined as a patent stent after
occlusion, with patency ending with an untreated or
surgically treated occlusion.

Fig.-1: Kissing stent technique in aortoiliac stenosis.
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Fig.-2: Kissing stent technique in aortoiliac stenosis.

Fig.-3: Kissing stent technique in aortoiliac stenosis.
Result:
Patient and lesion characteristics
In this study total 34 patients had aortoiliac kissing stents.

According to Trans-Atlantic Inter-society Consensus
(TASC) classification 27 (79%) patients had type A lesions,
4 (12%) type B, 1 (3%) type C and 2 (6%) type D.
Table-II
Lesion characteristic according to TASC
guideline. (n = 34)

Table-I
Baseline characteristics. (n = 34)
Characters
Gender
Male
Female
Risk Factors
Diabetes mellitus
Smoking
Hypertension
Hyperlipidaemia

Number

Percentage

29
5

85
15

8
25
12
6

23
73
35
18

TASC Type
A
B
C
D

Number

Percentage

27
4
1
2

79
12
3
6

TASC, Trans-Atlantic Inter-Society Consensus
Lesions were described using conventional catheter
angiography.
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Table-III
Clinical status of limb and stents used.
TASC Type
Clinical status (n=34)
Claudication
Critical limb ischemia
Stents used (n=68)
Balloon expandable
Self expandable

Number

Percentage

25
9

73
27

52
16

76
24

Technical and clinical success was achieved in all
patients. During intervention, lesions were crossed
ipsilaterally in all patients. In most patients (30, 90%),
direct stenting was performed but 4 (10%) required
predilatation.
Complication:
Following the interventions, major complications occurred
in 2 cases (cholesterol embolisation syndrome, groin
hematoma). Cholesterol embolisation syndrome was
managed conservatively but took prolonged hospitalization.
Groin hematoma required surgical correction. One minor
complication injury to a branch of external iliac artery required
prolongs balloon dilatation of external iliac artery. Five
patients died during follow-up period. There was no mortality
due to procedure itself or its complication.
Follow-up:
Follow-up period was between 1 month and 72 months. In
this series surveillance was not upto satisfactory level. When
patients did not attend willingly, they were interrogated over
telephone. All the patients except deceased attended for
follow-up during initial 12 months. Later on 45% patients
attended physically and rests were contacted over
telephone. Restenoses were detected in 5 patients and
successfully treated with balloon angioplasty.
Discussion:
Percutaneous transtuminal angioplasty for aortoiliac
disease has been considered as contraindication
because of the risk of occlusion and embolization.4-7
With the initial utilization of double balloon 4,5 and
subsequent introduction of kissing stent6 technique such
lesions can now be safely and effectively treated
endovascularly. Primary concern about kissing stents is
the lack of contact between the vessel wall and the
opposing stents, which may prevent endothelialization
and cause thrombosis or hemolysis6 or induce intimal
hyperplasia owing to variations in the wall shear stress8.
Despite these concerns early results of aortoiliac kissing
stents were promising.
In the aortoiliac region, as elsewhere in the body, the type
of stent is usually chosen based on lesion characteristics,
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location, vessel tortuosity, and the profile of the stent.
However, other factors, such as ease of deployment,
familiarity of the physician, cost, and availability are also
taken into consideration.9 In our patients, stent selection
was primarily based on lesion characteristics; for long
lesions, occlusions, or those located in tortuous vessels,
we preferred self-expanding stents, while we used balloonexpandable stents for short, focal lesions or for eccentric,
calcified lesions that are prone to recoil.
Limitations:
This is a retrospective study which is subject to biases
regarding patients and lesions. Secondly, although the
patients were actively invited to follow up examination,
there were gaps in the follow up schedule. The number
of patients in our study is small. So the outcome of this
study should be regarded with caution.
Conclusion:
Kissing stent implantation is a safe and alternative
treatment for aortoiliac disease. It is cosmetic, requires
short hospital stay. No incision, regional or general
anesthesia is needed.
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Perioperative Acute Kidney Injury in Cardiac Surgery
Sayedur R. Khan1, Jahangir Kabir2

Abstract:
Acute kidney injury (AKI) is a relatively common
complication, occurs in up to 30% of all patients in cardiac
surgery and requires dialysis in approximately 2% of
patients. The development of AKI after cardiac surgery
is associated with increased morbidity and mortality.
AKI is caused by a variety of factors, including
nephrotoxins, hypoxia, mechanical trauma, inflammation,
cardiopulmonary bypass and hemodynamic instability
and it may be affected by the clinician’s choice of fluids

and vasoactive agents as well as the transfusion strategy
used. More timely diagnosis would allow for earlier
intervention and could improve patient outcomes.
Currently, there are no active treatments for AKI.
Therefore, In-depth knowledge of the risk factors and
pathogenesis for AKI offers some guidance for the
prevention and management of AKI.
Keywords: Acute kidney injury; Cardiac surgery, Nephrotoxins

(Bangladesh Heart Journal 2015; 30(2) : 78-86)

Introduction:
Acute kidney injury (AKI) is a relatively common
complication, occurs in up to 30% of all patients in
cardiac surgery1 and requires dialysis in approximately
2% of patients 2 , associated with a high mortality, a
more complicated hospital course and a higher risk
for infectious complications.1,2 Currently, there is no
active treatment for AKI. Therefore, the focus is on
prevention and risk factors management, and in-depth
knowledge of the risk factors and pathogenesis for
AKI offers some guidance for the prevention and
management of AKI.
Definition of AKI
AKI is defined as an abrupt (within 48 hours) reduction in
kidney function based on an elevation in serum creatinine
level, a reduction in urine output, the need for renal
replacement therapy (RRT) (dialysis), or a combination
of these factors. Therefore, AKI has been defined as an
increase in serum creatinine >0.3 mg/dL (>26.5 ìmol/L)
within 48 h; or an increase in serum creatinine to >1.5
times baseline,a urine volume of <0.5 mL/kg/h for 6
hours.3
1. Specialist, Department of Cardiac Surgery, United Hospital
Limited, Dhaka.
2. Chief Consultant, Department of Cardiac Surgery,United
Hospital Limited, Dhaka.

Classification
In 2004 the Acute Dialysis Quality Initiative(ADQI) group
has published their consensus definition for AKI, the
Risk–Injury–Failure–Loss–End stage renal disease
(RIFLE) classification. Being a definition, RIFLE uses
two criteria: change in blood creatinine or glomerular
filtration rate(GFR) from a baseline value and urine flow
rates per body weight over a specified time period. In
2007 a modified version of the RIFLE classification has
published, also known as the Acute Kidney Injury
Network(AKIN) classification (Figure-1). Four
modifications are readily recognized: Risk, Injury, and
Failure have been replaced with Stages 1, 2 and 3,
respectively; an absolute increase in serum creatinine
of at least 0.3 mg/dl has been added to Stage 1; patients
starting RRT are automatically classified as Stage 3,
regardless of their serum creatinine and urine output;
and the outcome categories Loss and End stage renal
disease have been eliminated.4
Importance
On the basis of these standardized definitions of AKI,
occurrence rate of RIFLE risk or AKIN stage I and RIFLE
injury or AKIN stage II are approximately 17%–49% and
4%–9% respectively after cardiac surgery. In a modern
series, the need for RRT ranges from 2%–6%. Patients
who require extracorporeal membrane oxygenation in
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ARF= acute renal failure; Cr= creatinine; GFR= glomerular filtration rate

Fig.-1: RIFLE and AKIN classifications for acute kidney injury.4
cardiac surgery are at particularly high risk, with 80%
incidence of AKI. In patients undergoing pediatric cardiac
surgery, the incidences of kidney injury and failure (RIFLE
criteria) are 10% and 3%, respectively. Eight percent of
pediatric patients undergoing cardiac surgery require
dialysis. In adults undergoing cardiac surgery, the
development of AKI is associated with prolonged intensive
care unit (ICU) and hospital stay and an increased risk of
death. AKI in the perioperative period is associated with
a higher risk of subsequently developing CKD. RRT is
associated with a 2.3-fold increase in the risk of death,
and mortality rates range between 25 and 80%.5

•

Diabetes

•

Peripheral vascular disease

•

Renal insufficiency

•

Congestive heart failure

•

LV ejection fraction <35%

•

Need for emergent surgery

•

Cardiogenic shock (requiring intra-aortic balloon
pump, IABP)

•

Left main coronary artery disease

AKI and Type of Cardiac Surgery
Typical coronary artery bypass graft (CABG) surgery has
the lowest incidence of AKI (approximately 2.5%) and AKI
that requires dialysis (AKI-D) (approximately 1%), followed
by valvular surgery with an incidence of AKI of 2.8% and
AKI-D of 1.7%.The highest risk group includes combined
CABG/valvular surgery with an incidence of AKI of 4.6%
and AKI-D of 3.3%.1

•

Cardio-pulmonary bypass

•

Combine valve and CABG surgery

Risk factors for AKI1
Patient-Related
• Female gender
• Chronic obstructive pulmonary disease

Procedure-Related

Predictive Scoring Systems
Several groups have developed clinical scoring systems
that help predicting the risk for AKI in cardiac surgery. The
aim is to select patients who are at high risk and then to
adopt strategies that would offer renal protection. A score
is given on the basis of 13 preoperative factors and ranges
from 0 to 17 (Table 1). In the lowest risk group (score 0 to
2), the risk for AKI-D is 0.4%, whereas in the highest risk
group (score 9 to 13), the risk rises to 21.5%.1
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Table-I
Cleveland Clinic Foundation Acute Renal Failure
Scoring System
Risk Factor

Points

Female gender
Congestive heart failure
LV ejection fraction <35%
Preoperative use of IABP
COPD
Insulin-requiring diabetes
Previous cardiac surgery
Emergency surgery
Valve surgery only (reference to CABG)
CABG + valve surgery (reference to CABG)
Other cardiac surgeries
Preoperative creatinine 1.2 to <2.1 mg/dl
(reference to 1.2)
Preoperative creatinine>2.1 mg/dl

1
2
1
2
1
1
1
2
1
2
2
2
5

COPD= chronic obstructive pulmonary disease; CABG= coronary
artery bypass graft.
Minimum score = 0; maximum score = 17

Pathogenesis of AKI
Clinically, the pathogenesis of AKI associated with cardiac
surgery can be divided into preoperative, intraoperative,
and postoperative events (Table 2). The sum of all of
these various insults is ultimately reflected in the
development of tubular injury that when severe enough
is manifested as a rise in serum creatinine often
associated with a decreased urine output.1
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Preoperative Events
Recent myocardial infarctions or severe valvular disease
have reduced left ventricular function and reduced renal
perfusion. The use of diuretics, non-steroidal antiinflammatory drugs (NSAID), angiotensin- converting
enzyme inhibitors (ACEI), or angiotensin receptor
blockers (ARB), impair the auto-regulation of renal blood
flow. Lack of renal functional reserve as a result of
underlying chronic kidney disease, including small- and
large-vessel renovascular disease may increase the
vulnerability of the kidney. Ischemic or nephrotoxic insults,
inflammatory mediators, endotoxin in the preoperative
period also serve to prime the kidney for subsequent
injury. Nephrotoxic medications include vasoactive
(pressor) drugs, antibiotics or intravenous contrast that
is given in the immediate preoperative period may also
lead to overt or occult tubular injury.1
Intraoperative Events
The intraoperative period is a critical time when patients
are exposed to anesthesia and cardiopulmonary bypass
(CPB). These events lead to dramatic hemodynamic
effects as well as activationof both innate and adaptive
immune responses that can initiate or extend renal injury.
CPB induced inflammation has significant deleterious
effects on the kidney. Macroscopic and microscopic
emboli, both gaseous and particulate, are temporally
related to certain intra-operative events such as aortic
cannulation and aortic clamp placement and release.
Embolic events to the renal circulation may be
responsible in part for postoperative changes in GFR.1

Table-II
Pathophysiologic factors in AKI
Preoperative

Intraoperative

Postoperative

Lack of renal reserve

Decreased renal perfusion

Systemic inflammation

Renovascular disease

Hypotension

Reduced LV function

Prerenal azotemia
Recent diuresis

Lack of pulsatile flow
Vasoactive agents

Vasoactive agents
Hemodynamic instability

NPO status

Anesthetic effects

Nephrotoxins

Impaired LV function
ACEI/ARB

Embolic events
CPB-induced inflammation

Volume depletion
Sepsis

Nephrotoxins

Nephrotoxins

Intravenous contrast
Other medications

Free hemoglobin

Endotoxemia
Inflammation
AKI =Acute Kidney Injury; NPO =Nothing by mouth. ACEI/ARB = Angiotensin- converting enzyme inhibitors / Angiotensin receptor
blockers
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Postoperative Event
The postoperative events that are critical in affecting renal
function are similar to traditional causative mechanisms
seen in the general intensive care setting. Thus, the use
of vasoactive agents, hemodynamic instability, exposure
to nephrotoxic medications, volume depletion, and
sepsis/SIRS all are criticalevents that can lead to kidney
injury. In the presence of postoperative left ventricular
dysfunction, the risk for significant renal injury becomes
very high as the vulnerable kidney is subjected to marginal
perfusion pressures.1
Pathophysiology of AKI
Triggers of AKI (ischaemia, nephrotoxins, and bacterial
endotoxins) induce the release of inflammatory mediators
(e.g. cytokines and chemokines) from endothelial and
tubular cells in the kidney (Figure-2). Neutrophils and
other leucocytes migrate to the site of inflammation and
marginate along the peritubular capillary wall very early
after the insult. Endothelial inflammatory injury is followed
by increased vascular permeability which, within 24 h,
facilitates migration of neutrophils into the kidney
interstitium and tubular lumen. During transmigration,
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neutrophils release pro-inflammatory cytokines that
further aggravate the tubular injury. Eventually, the tubular
response to AKI is characterized by a loss of cytoskeletal
integrity leading to desquamation of viable cells and also
apoptosis and necrosis.Tubular obstruction from
desquamated cells, renal vasoconstriction due to the
release of vasoactive mediators, and direct effects on
the glomerular filter decrease glomerular filtration rate
(GFR) during this process.6
Pathology
The prominent findings in human biopsies include
detachment of renal tubular epithelial cells from the
basement membrane, sloughing of cells into the tubular
lumen, effacement and loss of brush border in proximal
tubular segments, and the formation of tubular casts
derived from sloughed cells, tubular debris, and protein.
Interstitial edema is often observed and may develop
from leakage of fluid from increased microvascular
permeability or backleak of tubular filtrate into the
interstium. Peritubular accumulation of leukocytes in the
interstitium has also been observed.7

AC =Apoptotic cell; DC =De-differentiating cell; NC =Necrotic cell.

Fig.-2: Pathophysiology of AKI.6
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Clinical phase of acute kidney injury
Clinically, AKI and the associated decrease in GFR can
be divided into initiation, extension, maintenance, and
recovery phases. These clinical phases directly relate to
cellular events thatoccur during the injury and recovery
process (Figure 3).
Initiation phase
The initiation phase of AKI occurs when renal blood flow
(RBF) decreases to a level resulting in severe cellular
ATP depletion that in turn leads to acute cell injury and
dysfunction. Renal tubular epithelial cell injury is a key
feature of the Initiation Phase. Renal ischemia in vivo
rapidly induces a number of structural and functional
alterations in renal proximal tubular epithelial cells with
disruption of the normal frame work of filamentous actin
(F-actin) in the cell. The extent of these alterations
depends upon the severity and duration of ischemic
injury.7
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Extension phase
The extension phase is ushered in by two major events:
continued hypoxia following the initial ischemic event and
an inflammatory response (Figure 3). Both events are
more pronounced in the cortico-medullary junction (CMJ),
or outer medullary region of the kidney. During this phase
renal vascular endothelial cell damage plays a key role
in the continued ischemia of the renal tubular epithelium,
as well as, the inflammatory response observed with
ischemic AKI. During this phase, cells continue to undergo
injury and death with both necrosis and apoptosis
predominantly in the outer medulla and the GFR
continues to fall.7
Maintenance phase
During the clinical phase known as maintenance, cells
undergo repair, migration, apoptosis and proliferation in
an attempt to re-establish and maintain cellular and tubule
integrity. The GFR is stable albeit at a level determined
by the severity of the initial event.7

Fig.-3: Relationship between the clinical phases and the cellular phases of ischemic AKI, and the temporal impact on
organ function as represented by GFR.7
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Recovery phase
This cellular repair and reorganization phase results in
slowly improving cellular function and sets the stage for
improvement in organ function. Blood flow returns toward
normal and epithelial cells establish intracellular and
intercellular homeostasis. Thus, renal function can be
directly related to the cycle of cell injury and recovery and
cell response to injury.7
Biomarker-Assisted Diagnosis
Serum creatinine (sCr) concentration does not change
until around 50% of kidney function is lost, and varies
with muscle mass, age, sex, medications, and hydration
status.9 The lag time between injury and loss of function,
risks missing a therapeutic opportunity, and may explain
the high associated mortality. Serum creatinine levels
rise 24–72 hours after renal injury. Several plasma and
urinary biomarkers develop to diagnose AKI as well as
better risk-stratify patients. These include neutrophil
gelatinase–associated lipocalin (NGAL), IL-18, cystatin
C, kidney injury molecule-1(KIM-1), and others.
Preoperative cystatin C performes better than serum
creatinine in predicting the risk of AKI postsurgery and
preoperative albuminuria as well as brain natriuretic
peptide also predictive of postoperative AKI.
Postoperatively, urine IL-18 and plasma NGAL peak within
6 hours and these rises are strongly associated with AKI
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(AKIN stages II or III). If a kidney biomarker panel is
‘positive’,the patients will have to be monitored
intensively, with control over fluid balance, urine output,
electrolytes, and functional kidney markers. Equally
important will then to be avoid further harm from
hypotension, hypovolaemia, contrast agents, and
nephrotoxic medications.5
Diuretics
Diuretics may reduce the severity of AKI by preventing
tubule obstruction and decreasing oxygen consumption.
But in a double-blind, randomized, controlled trial,
furosemide treatment has found not to be protective as
the incidences of AKI are twice that of the dopamine or
placebo group. The loop diuretics, which are most
frequently used in acute circulatory failure, act by blocking
theco-transporter Na+-K+-2Cl- in the ascending limb of
the loop ofHenle. This blockage enhances the delivery of
sodium ions tothe macula densa and activates
tubuloglomerular feedback; subsequently, the secretion
of adenosine increases, and the afferent glomerular
arteriole contracts, which is likely to result in more severe
ischaemia of the renal medulla. Diuretics intensify the
sympathetic system activation and stimulate the reninangiotensin-aldosterone system and the secretion of
vasopressin; they simultaneously impair intrarenal
circulation and enhance renal hypoxia.9

Pharmacologic interventions for the prevention of kidney injury
Fig.-4: Changes in AKI biomarker concentration over time after renal injury

8
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Dopamine
In low doses (3 mcg/kg per min), dopamine stimulates
DA-1 and DA-2 dopamine receptors, increasing renal
blood flow and inhibiting proximal tubule sodium
reabsorption. Although dopamine has been used
extensively, studies have failed to show its efficacy in AKI
after cardiac surgery or associated with other conditions.
Thus, there is no role for the use of dopamine in the
treatment or prevention of AKI.1,5
Fenoldopam
Fenoldopam is a selective DA-1 agonist that has been
used in the prevention of AKI with variable results. Small
randomized or uncontrolled studies that used
fenoldopam demonstrated a reduction of renal
dysfunction in patients who underwent cardiac surgery. A
potential complication is the associated systemic
hypotension that occurs after administration of
fenoldopam.1,9
Theophylline
Theophylline, a nonselective adenosine antagonist, is
thought to block vasoconstriction induced by A1adenosine receptors.1
Atrial natriuretic peptide (ANP)
ANP increases natriuresis by increasing GFR as well as
by inhibiting sodium reabsorption by the medullary
collecting duct. In patients who have received
recombinant human ANP (rhANP), there are a significant
reduction in the incidence of dialysis at day 21 after the
start of treatment. 1
Mannitol
Mannitol has a variety of effects, including the production
of an osmotic diuresis with a reduction of tubular
obstruction, as well as the capability of scavenging free
radicals. It is often added to the prime solution during
CPB to maintain urine output during the procedure,
minimize tissue edema, and serve as a free radical
scavenger. 1 An early study in children who have
undergone cardiac surgery have demonstrated that
prophylactic administration of mannitol (0.5 g/kg body
wt) are beneficial in the prevention of AKI.
Pentoxifylline
Pentoxifylline, a phosphodiesterase inhibitor, blocks the
activation of neutrophils by TNF and IL-1 released by
inflammatory cells. Pentoxifylline has been demonstrated
to reduce cardiac dysfunction and TNF release in
ischemia-reperfusion models.1
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Dexamethasone
Inflammation is well documented to occur during CPB
and has a prominent role in the pathogenesis of AKI and
CPB. It thus is an attractive therapeutic target. But
Dexamethasone has failed to protect against renal
dysfunction after cardiac surgery.1
Clonidine
The sympathetic nervous system is activated during and
after cardiac surgery and may lead to impairment of renal
function through a hemodynamic mechanism. Clonidine
(an á-2 agonist) has been used to attenuate these
effects, with improvement in hemodynamic stability and
has prevented the deterioration of renal function in this
small trial.1
Diltiazem
Diltiazem has been used in clinical trials to prevent AKI
after cardiothoracic surgery. Diltiazem has been shown
to inhibit some of the inflammatory effects of CPB and is
often used to prevent vasospasm of radial grafts. But its
effectiveness in the prevention of renal dysfunction was
inconsistent.1
General Measures to Prevent AKI after Cardiac Surgery
Preoperative
1.
Identification of high-risk patients,who undergo
cardiac surgery, Identifying patients who are at high
risk for AKI is critically important.
2.

Optimization of renal perfusion and avoidance of
nephrotoxins

Treatment of volume depletion and congestive heart
failure before cardiac surgery will increase cardiac output
and renal perfusion. Perioperative hydration and the use
of hemodynamic monitoring and inotropic agents to
optimize cardiac output may be necessary. Medications
such as NSAID and other nephrotoxic agents should be
discontinued. 1
3. Delay surgery 24–48 h after contrast administration.
4. Optimize glucose control in patients with diabetes
(target HbA1c<7%)
5. Remote ischemic preconditioning (RIPC)
Remote ischemic preconditioning (RIPC) describes the
technique of applying mild non lethal ischemia (such as
through limb compression with a BP cuff) followed by
reperfusion with the goal of protecting other organs from
a subsequent episode of ischemia-reperfusion. Although
the mechanism of distant organ protection is not known,
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it is postulated that humoral, neurogenic, and modulation
of inflammatory mediators are involved. A recent metaanalysis of clinical trials of RIPC in patients undergoing
cardiac and vascular interventions (11 trials and 1216
patients) showed that RIPC decreased the risk of AKI
with marginal significance (OR, 0.70; P=0.06) 1,5
Intraoperative
1. Minimize cardiopulmonary bypass and cross clamp
times.
There is an association between the use of
cardiopulmonary bypass and the development of AKI,
with combined surgical procedures (valve replacement
and coronary artery bypass) and prolonged
cardiopulmonary bypass times increasing the incidence
of AKI in adults and children.9
2. Base red blood cell transfusions on physiologic data
(e.g., SvO2 and lactate) and not on arbitrary thresholds.
Perioperative blood transfusion has been shown to be
associated with organ dysfunction and worse outcomes.
Clinical decisions regarding transfusion risk should be
on the basis of a complex assessment of oxygen supply
and demand matching (including but not limited to
measures of cardiac output, venous oxygen saturation,
and lactate).5,9
3. Intravenous Fluid Selection
Multiple large RCTs have showed worse renal outcomes
in patients who have received HES and the lack of any
benefit for the use of any colloid. So it is advised against
the use of HES in patients undergoing cardiac surgery
and recommend crystalloid solutions.
4. Favor vasopressin over a-agonists to combat
vasodilation.
It is reasonable to use either norepinephrine or
vasopressin for hemodynamic support in the patient
postcardiac surgery. Avoid strict glucose control Patients
maintained with moderate parameters (126–179 mg/dl;
mean=152 mg/dl) experienced less morbidity and
mortality than those maintained by strict (<127 mg/dl) or
liberal (>179 mg/dl) criteria.1,5,9
Postoperative
1. Target moderate glucose control
2. Hemodynamic management guided by goal-directed
therapy principles.
Goal-directed therapy (GDT) protocols shift the
perioperative physician’s focus away from traditional
hemodynamic end points (e.g., mean arterial pressure
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and central venous pressure), the latter of which is not at
all predictive of the hemodynamic response to volume
loading and has been associated with impaired renal
function in a variety of clinical environments and toward
more modern end points: either cardiac output, stroke
volume, and fluid responsiveness (the expected increase
in cardiac index after a volume challenge) or an index of
oxygen supply to demand matching (e.g., SvO2). 1,5
3. Transfuse red blood cells to maintain hemoglobin.7.0–
8.0 g/dl.
4. Administer diuretics only for specified medical
indications
5. Anti-Inflammatory agents.
N-acetylcysteine has anti-inflammatory effects and block
oxidant stress, N-acetylcysteine (N-AC) has been shown
to block inflammation and oxidant stress in cardiac
surgery patients and thus may hold promise as a simple,
nontoxic protective measure. N-AC has been studied
most extensively in the prevention of radio contrast
induced nephropathy.9
6. Preemptive Hemodialysis
In patients who are at highest risk for AKI, prophylactic
hemodialysis has been attempted. In a single study, 44
patients with a baseline serum creatinine>2.5 mg/dl have
been randomly assigned to either perioperative
prophylactic dialysis or dialysis only when postoperative
AKI that required the procedure has been indicated
(control). In the groups that have received prophylactic
dialysis, mortality is 4.8 versus 30.4% in the control group.
Furthermore, postoperative AKI that required dialysis have
been reduced from 34.8% in the control group to 4.8% in
the intervention arm.1,5,9
Of available risk modification strategies, several seem
particularly promising—minimizing the use of intravenous
contrast agentsbefore cardiac surgery, reducing the use
of adrenergic agents by adding vasopressin (which has
no renal afferent effects) to patients who require
vasoactive support, eliminating the use of colloids, which
contain HES, restricting the use of exogenous blood
products to patients who have symptomatic anemia or
present with a compelling physiologic indication (as
opposed to passing an arbitrary threshold), and avoiding
the use of diuretics, except for specified medical
indications
Conclusion:
The pathogenesis of kidney injury is complex and
involves hemodynamic, inflammatory, and other
mechanisms that interact at a cellular level. At present,
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no pharmacologic interventions have demonstrated
conclusively efficacy in the prevention of renal dysfunction
after cardiac surgery.Ultimately, a successful therapy will
utilize strategies that target these multiple pathways.
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Case Report

Peripartum Cardiomyopathy with Ischemic Hepatitis, Thyroid
Storm and Right-sided Pneumonia in a Patient of Type 2
Diabetes Mellitus: A Case Report
SM Rezaul Irfan1, AMB Safdar2, Marufa Hossain3, AKM Mohibullah4

Abstract:
Peripartum Cardiomyopathy in association with
Diabetes mellitus and Thyroid storm is an extremely
rare. Here we describe a young aged Bangladeshi lady,
who admitted with progressive breathlessness, high
grade intermittent fever, productive cough and altered
level of consciousness in Coronary Care Unit. She was
a diagnosed case of Diabetes Mellitus and Graves ’
disease but during her last pregnancy the patient
voluntarily stopped taking anti-thyroid medication and
delivered a healthy male baby through LUCS (two
months before admission). After thorough clinical

evaluation and laboratory investigations she was
diagnosed as having Peripartum Cardiomyopathy,
Thyroid Storm, Pneumonia and Metabolic Acidosis. Her
condition improved by closely monitored therapy
guided by team consisting of Cardiologists,
Endocrinologists, Pulmonologists and Gynecologists.
There are very few reports in the world which have
depicted this unusual association.
Key words: Peripartum Cardiomyopathy, Heart failure, Diabetes
mellitus, Thyroid storm.

(Bangladesh Heart Journal 2015; 30(2) : 87-91)

Introduction:
Thyroid storm is a rare, life-threatening condition
characterized by severe clinical manifestations of
thyrotoxicosis. In a national survey from Japan, the
incidence of thyroid storm in hospitalized patients was
0.20 per 100,000 per year.1 The reported incidence of
PPCM varies. Much of the reported discrepancy is due to
wide geographical variation, with reported incidences of
1:2289 to 1:4000 live births in the United States, 1:1000 in
South Africa, 1:300 in Haiti, and 1:100 in Zaria, Nigeria.2,39 It is defined as a condition meeting four criteria:10,11
I.

Development of heart failure (HF) in the last month
of pregnancy or within five months of delivery.

1. S.M. Rezaul Irfan, Registrar, Department of Cardiology,
BIRDEM General Hospital, Dhaka, Bangladesh.
2. AMB Safdar, Associate Professor, Department of Cardiology,
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(BSMMU), Dhaka, Bangladesh.
4. AKM Mohibullah, Professor, Department of Cardiology,
BIRDEM General Hospital, Dhaka, Bangladesh.

II.

Absence of another identifiable cause for the HF.

III.

Absence of recognizable heart disease prior to the
last month of pregnancy.

IV. LV systolic dysfunction (e.g. left ventricular ejection
fraction [LVEF] below 45 percent or a reduced
fractional shortening).
Associations of such diseases are very rare. In
Bangladesh perspective there is no research data yet
available, and hence such a case is reported bellow.
Case Note:
A 35 year-old Diabetic, Normotensive lady was admitted
in CCU with the complaints of high grade intermittent
fever with productive sputum for 7 days and progressive
breathlessness along with altered level of
consciousness for 1 day. She was a known case of
Grave’s Disease but during her last pregnancy (eight
months prior to this admission) the patient voluntarily
stopped taking anti-thyroid medication and delivered a
healthy male baby through LUCS (two months before
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admission). Her previous pregnancy was uneventful and
there was no history of still birth or abortion.
On general examination, she was dyspnoic, restless,
confused, agitated, non-cooperative, below-average
body-built, having Temp- 1020F, Respiratory rate-30/min,
Blood Pressure - 80/60 mmHg, rapid feeble pulse of
120 beats/min and raised JVP of 5 cm from Sternal Angle.
The Thyroid gland was diffusely enlarged measuring
about 5cm x 4cm, firm in consistency, non-tender, mobile,
smooth surface with normal overlying skin without any
bruit or any retrosternal extension. On bed side urine
examination there was 1+ Sugar with no Albuminuria or
Ketonuria.
On Precordium Examination, there was no visible Apical
Impulse; Apex Beat was shifted in left 5th ICS 10 cm from
the midline which was diffuse in character with no
parasternal heave or palpable P2. On auscultation the S1
was normal with loud P2 and there was no added sound.
On Examination of Respiratory System there was
tachypnea with restricted chest movement in the right
lower chest along with features of consolidation.
On Neurological Examination the Patient was restless,
confused, agitated with 12/15 GCS, generalized reduced
muscle bulk, brisk exaggerated all deep tendon reflexes
with bilateral flexor plantar response. She had bilateral
exophthalmos and lid retraction with bilateral normal
fundi. Her muscle power was 5/5 in all four limbs with no
sign of meningeal irritation or cranial nerve palsy. Gait
and Sensory function could not be assessed.

Fig.-1: Chest X-ray postero-anterior view.
necessities from time to time. After initial treatment
patients condition was improved and hemodynamically
stable. The patient was transferred to general ward after
a 7 day stay in CCU. The inotrope support was withdrawn
along with adding of Tab. Digoxin, Combination of oral
Frusemide and Spironolactone, oral Iron and Calcium
supplements. The patient was discharged with proper
counseling regarding outcome of future pregnancy and
chances of recurrence of peripartum cardiomyopathy with
essence of effective contraception and advice to follow
up in Endocrine and Cardiology OPD after 6 weeks with
review Thyroid Function Tests, Echocardiography and
Serum BNP.

Important laboratory investigations revealed: Hb%-12.8
gm/dl, WBC- 14,420/mm3, ESR- 40 mm in 1st hour, RBS21.2 mmol/L, S.FT3- 9.59 nmol/L, S.FT4- 56.4 pmol/L,
S.TSH- 0.10 ìIU/ml, Urine Pus Cell- 2-3/HPF, X Ray Chest
(P/A view)- Cardiomegaly with Rt. sided consolidation and
pleural effusion (Fig. 1). ECG-Sinus Tachycardia, ST-T
changes in Anterior and Inferior leads. Her ABG was; PH:
7.2, PO2- 80 mmHg, PCO2- 17.8 mmHg, HCO3- 7.1 mmol/
L, SpO2- 90%. Blood Urea- 30 mg/dl, S. Creat- 1.0 mg/dl,
AST- 670 IU/L, ALT-540 IU/L, S. Bilirubin- 1.8 mg/dl, Blood
C/S – No Growth, Na+- 142 mmol/l, K+- 4.5 mmol/l, Cl-105 mmol/l, TCO2 - 09 mmol/l, S. BNP- 2770 pg/ml.
Echocardiography- Global Hypokinesia, All Chambers are
dilated, LVEF-32%, Mild Pericardial Effusion, Moderate MR
with restrictive filling defect Moderate TR, Moderate
Pulmonary HTN (PASP= 65 mmHg) (Fig. 2).
The patient was initially treated the patient with; I/V Normal
Saline, Inj. Dopamine, Inj. Nor-adrenaline, Inj. Sodium
Bicarbonate, Inj. Hydrocortisone, Regular insulin via
syringe pump, Oxygen inhalation, Inj. Ceftriaxone, Inj.
Levofloxacin, Inj. Frusemide, Inj. Thiamine,Tab.
Carbimazole ,Tab. Phenobarbitone , Tab. Propranolol and
Tab. Clopidogrel. A team consisting of Cardiologists,
Endocrinologists and Obstetricians regularly monitored
the patient and advocated treatment strategies and other

Fig.-2: 2D and M-mode echocardiography showing dilated
chambers.
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Discussion:
Although thyroid storm can develop in patients with longstanding untreated hyperthyroidism (Graves’ disease,
toxic multinodular goiter, solitary toxic adenoma), it is
often precipitated by an acute event such as surgery,
trauma, infection, an acute iodine load, or parturition.
Patients with severe and life-threatening thyrotoxicosis
typically have an exaggeration of the usual symptoms of
hyperthyroidism. Cardiovascular symptoms in many
patients include tachycardia to rates that can exceed 140
beats/minute and congestive heart failure. Hypotension,
cardiac arrhythmia, and death from cardiovascular
collapse may occur.12 Hyperpyrexia to 1040 to 1060 F is
common. Agitation, anxiety, delirium, psychosis, stupor,
or coma are also common and are considered by many
to be essential to the diagnosis. Severe nausea, vomiting,
diarrhea, abdominal pain, or hepatic failure with jaundice
can also occur. There are no universally accepted criteria
or validated clinical tools for diagnosing thyroid storm. In
1993, Burch and Wartofsky introduced a scoring system
using precise clinical criteria for the identification of thyroid
storm13. This scoring system is likely sensitive, it is not
very specific. The degree of hyperthyroidism is not a
criterion for diagnosing thyroid storm. Other nonspecific
laboratory findings may include mild Hyperglycemia, mild
Hypercalcaemia, abnormal liver function tests,
leukocytosis, or leukopenia. Full support of the patient in
an intensive care unit is essential, since the mortality
rate of thyroid storm is substantial (10 to 30%).1 Many
patients require substantial amounts of fluid, while others
may require diuresis because of congestive heart failure.
Digoxin and beta-blocker requirements may be quite high
because of increased drug metabolism. Infection needs
to be identified and treated, and hyperpyrexia should be
aggressively corrected. The therapeutic regimen typically
consists of multiple medications, each of which has a
different mechanism of action:14
a)

A beta-blocker to control the symptoms and signs
induced by increased adrenergic tone

b)

A thionamide to block new hormone synthesis

c)

An iodine solution to block the release of thyroid
hormone

d)

An iodinated radiocontrast agent (if available) to
inhibit the peripheral conversion of T4 to T3

e)

Glucocorticoids to reduce T4 -to-T3 conversion,
promote vasomotor stability, and possibly treat an
associated relative adrenal insufficiency.

Long-term management — after there is evidence of
clinical improvement (afebrile, resolution of CNS and
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cardiovascular manifestations), iodine therapy can be
discontinued and Glucocorticoids tapered and
discontinued. Beta blockers can be withdrawn, but only
after thyroid function tests have returned to normal. The
dose of thionamides should be titrated to maintain
euthyroidism.
Thyroid hormone has important effects on cardiac
muscle, the peripheral circulation, and the sympathetic
nervous system that alter cardiovascular hemodynamics
in a predictable way in patients with hyperthyroidism.
The main changes are:15
•

Increases in heart rate, cardiac contractility, systolic
and mean pulmonary artery pressure, cardiac
output, diastolic relaxation, and myocardial oxygen
consumption.

•

Reductions in systemic vascular resistance and
diastolic pressure.

Some actions of T3 on the heart produce clinical findings
similar to those of beta-adrenergic stimulation. 16
Cardiovascular symptoms and signs are common in
patients with hyperthyroidism;
•

Systolic hypertension with widened pulse
pressure17

•

Exertional dyspnea, which is due more to respiratory
and skeletal muscle weakness than cardiac
dysfunction

•

Angina-like chest pain, with EKG changes
suggesting myocardial ischemia, which can occur
especially in women; this appears to be the result
of coronary vasospasm and responds to treatment
with orally administered calcium channel blockers

•

Increase in left ventricular mass index and left
ventricular hypertrophy18,19

•

Increased ventricular irritability, especially in
Amiodarone treated patients with a prior history of
ventricular ectopy (often in the setting of implanted
cardiac defibrillators)20

Hyperthyroidism is also associated with an increased
risk of atrial fibrillation (5 to 15 percent of patients), heart
failure, pulmonary hypertension, and angina. Heart failure
is most commonly seen as a result of coexistent atrial
fibrillation. The signs and symptoms of heart failure
resolve when the ventricular rate is slowed, normal sinus
rhythm is restored, and the patients are rendered
euthyroid.16,21 Heart failure in the absence of underlying
cardiac disease or arrhythmia is thought to reflect a raterelated cardiomyopathy, which disappears when the
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hyperthyroidism is treated. There is no clear
histopathologic correlate of this cardiomyopathy, and
treatment is primarily directed at rate control with betaadrenergic blockade. Pulmonary hypertension can also
produce signs of isolated right heart failure with a rise in
central venous pressure, neck vein distension, and
hepatic congestion. Hyperthyroidism is associated with
an increase in N-terminal pro-B natriuretic peptide (NTproBNP) in hyperthyroid patients without cardiac
insufficiency. Despite many attempts to uncover a distinct
etiology of PPCM, the cause still remains unknown and
may be multifactorial. No distinct hormonal disorder has
been identified in patients with PPCM, even though
estrogen, progesterone, and prolactin have significant
effects on the cardiovascular system.22-25 Although the
etiology of PPCM remains unclear, a number of factors
have been associated with increased risk, including the
following: Age greater than 30 years, multiparity, African
descent23, Pregnancy with multiple fetuses24, A history of
preeclampsia, eclampsia, or postpartum hypertension,
maternal cocaine abuse25, Long-term (>4 weeks) oral
tocolytic therapy with beta adrenergic agonists such as
terbutaline26.
Treatment of PPCM is largely similar to that for other types
of heart failure (HF). Additional therapeutic issues include
anticoagulation and arrhythmia management.
Immunosuppression and immune globulin therapy have
also been evaluated, although the role of these
treatments in PPCM is not established. The prognosis
of PPCM must take into account maternal, obstetric, and
neonatal outcomes, and the effect of subsequent
pregnancy. The largest series of 123 cases of PPCM
cited above (23 with onset more than one month before
delivery) described a cardiac transplantation rate of 4%
and a mortality rate of approximately 10% at a mean
follow-up of about two years.27 Death due to PPCM is
usually caused by progressive pump failure, sudden
death, or thromboembolic events.
Our patient was suffering from DMT2 and Graves’ Disease
but was not adherent to the treatment advice for and with
that status of her metabolic derangement she became
pregnant and delivered a healthy live baby through LUCS
and thereby admitted in CCU BIRDEM for high grade
intermittent fever with productive sputum for 7 days and
progressive breathlessness along with altered level of
consciousness for 1 day. Parturition along with
development of pneumonia in a previously
noncompliance patient of Diabetic and Grave’s Disease
lids to the development of Thyroid storm and metabolic
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acidosis and she also had Peripartum Cardiomyopathy
at the same setting which was responsible for these
kind of critical scenario of heart failure.
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Case Report

Takayasu Arteritis Involving Multiple Peripheral Arteries of a
37-year-old Female: A Case Report and Brief Overview
Md. Faruque1, M A Rashid2, Md. Tanveer Faruk3, Md. Jabed Iqbal4, F Rahman5

Abstract:
Takayasu arteritis, formerly known as “pulseless
disease”, is a chronic idiopathic vasculitis which affects
the large vessels in the body. First described in the
1800’s, this rare condition is more commonly found in
Asian women in their 40’s. Herein, we report the case of
a young woman whose exertional angina and claudication
were the initial presentation of active Takayasu arteritis.
The importance of modern technology of imaging such
as CT, MRI and angiography, can often have paramount
importance for confirming a diagnosis and the extent of
the pathology.

Newer modalities of investigation helps in evaluation of
vascular involvement and its haemodynamic effects on
cardiovascular system. Previously majority of patient
had to be diagnosed clinically. Now a days by CT
peripheral Angiogram this disease can be diagnosed.
Invasive procedure of peripheral Angiogram is
troublesome but single IV dye injection can revealed
the actual scenario. So it has got important scientific
value.
Key Word: Pulse less, Arteritis, Immunosuppressive, Stenosis.

(Bangladesh Heart Journal 2015; 30(2) : 92-95)

Introduction:
Takayasu arteritis is a rare, systemic, inflammatory large
vessel vasculitis of unknown aetiology that most
commonly affects women of childbearing age. It is
defined as “granulomatous inflammation of the aorta
and its major branches” by the Chapel Hill consensus
conference on the nomenclature of systemic vasculitis.1
Because of its predilection for the brachiocephalic
vessels, this arteritis has been labeled pulseless
disease and aortic arch syndrome.2 Takayasu arteritis is
commonly occurs in women younger than 50 yrs of age
and can manifest as isolated, atypical and/or
catastrophic disease. It can involve any or all of the major
organ systems. The disease has been reported in all
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parts of the world, although it appears to be more
prevalent in Asians. Takayasu arteritis is observed more
in patients of Asian or Indian descent. Japanese patients
with Takayasu arteritis have a higher incidence of aortic
arch involvement. In contrast, series from India reports
higher incidence of abdominal involvement.3,4 In India,
the female to male ratio is as low as 1.6:1.1 The underlying
pathologic process is inflammatory and several aetiologic
factors having proposed, including spirochetes,
mycobacterium tuberculosis, streptococcal organisms,
and circulating antibodies due to an autoimmune
process. Genetic factors may play a role in the
pathogenesis.5 Takayasu arteritis has been reported in
pediatric patients as young as age 6 months and in adults
of every age. In children, Takayasu arteritis is one of the
more common aetiologies of renovascular
hypertension. 6 Takayasu arteritis is also known as
pulseless disease, occlusive thromboarteriopathy and
Martorell syndrome.7 The aorta can be involved along its
entire length, and although any of its branches can be
diseased. The most commonly affected are the
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American College of Rheumatology criteria for the Takayasu‘s arteritis:
Criterion
Age at disease one < 40 years

Definition
Development of symptoms or findings related to Takayasu arteritis at
age < 40 years

Claudication of extremities

Development and worsening of fatigue and discomfort in muscles of
one or more extremities while in use, especially the upper extremities.

Decreased brachial artery pressure

Decreased pulsation of one or both brachial arteries

Blood pressure difference > 10 mmHg

Difference of > 10 mmHg in systolic blood pressure between arms

Bruit over subclavian arteries or aorta

Bruit audible on auscultation over one or both subclavian arteries or
abdominal aorta.

Arteriogram abnormality

Arteriographic narrowing or occlusion of the entire aorta, its primary
branches, or large arteries in the proximal upper or lower extremities,
not due to arteriosclerosis, fibromuscular dysplasia, or similar causes;
changes usually focal or segmental.

For purposes of classification, a patient shall be said to have Takayasu‘s arteritis if at least three of these six criteria are
present. The presence of any three or more criteria yields a sensitivity of 90.5 percent and a speciality/specificity of
97.8 percent.
subclavian and carotid arteries.8-11 Although the most
frequent pattern of disease varies geographically.11-13
Stenotic lesions found in >90% of patients, whereas
aneurysm are reported in approximately 25%.9,10 Clinical
features are generalized as well as localized. Non specific
systemic symptom like fever, loss of weight, headache,
fatigue, general weakness, night sweat, anorexia,
arthralgia, Ischemic pain are present. Splenomegaly,
cervical and axillary lymph adenopathy are sometimes
present.

Carotid, right Subclavian and left renal bruit were
present. Precordium revealed normal findings.
Investigation revealed – Hb%-10gm/dL, ESR-80mm
in 1st hour, CRP-Positive, CXR-mild cardiomegaly and
Echocardiography showed anterior wall hypokinesia
with mild LV systolic dysfunction (EF-50%). Doppler
study of upper and lower limb vessel showed reduced
velocity at left common carotid artery with no flow at left
subclavian artery with retrograde flow at both vertebral
arteries.

Case History:

CT aortogram and carotid angiogram revealed complete
occlusion of left common carotid artery, left subclavian
artery and narrow brachiocephalic trunk distally. Mild
stenosis at proximal part of the right common carotid
artery with collaterals forming left vertebral and axillary
artery was noted. Coronary Angiogram (CAG) revealed
70% stenosis at ramus intermedius. Peripheral
Angiogram (PAG) revealed non-visualized left common
carotid artery and left subclavian artery with 100%
stenosis at right subclavian and 50% stenosis at right
common carotid artery. Left common iliac artery revealed
90% stenosis (Fig. 1 & 2).

A 37 years old multiparous lady presented with 6 years
history of intermittent claudication in right upper and lower
limbs. Patient had a history of exertional dysponea initially
of NYHA class – I, later progressed to NYHA class – III.
She had been suffering from exertional central
compressive chest pain radiating to left upper limb for 4
years. During the last 8 months patient felt vertigo without
history of unconsciousness, deafness, tinnitus, visual
problem or limb weakness.
She had consulted many physicians for her problems
and later admitted to NICVD. On examination patient
was found anxious with mild pallor and cold periphery.
Her pulse was 80 bpm, regular, absent in both upper
limbs and low volume in left lower limb. Blood
pressure was unrecordable in both upper limbs whilst
BP was 180/110 mmHg in right lower limb. Right

With this findings patient was diagnosed as a case of
Takayasu arteritis with coronary artery disease, Patient
was managed with high dose of corticosteroid along
with anti-ischaemic management for coronary artery
disease.
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Type I: Aortic arch involvement
Type II: Thoracoabdominal involvement
Type III: Diffuse involvement
Type IV: Pulmonary involvement
Type V: Aneurysmal types

Fig.-1: CT peripheral angiogram shows Takayasu disease
involving the both subclavian, right axillary and brachial
artery, and ostial involvement of right renal artery.

Fig.-2: CT peripheral angiogram shows diffuse vessel
involvement in Takayasu disease.
Discussion:
Takayasu arteritis is an inflammatory disease of largeand medium-sized arteries, with a predilection for the
aorta and its branches. Indian origin aortoarteritis is a
chronic granulomatous, necrotizing vasculitis,
predominantly affecting the aorta with its branches.14 The
disease is classified based on the site of involvement:15

The site of arterial disease determines its clinical
presentation. There can be dizziness or syncope due to
the decreased perfusion to the brain, which can be
aggravated by neck movements. This leads to classical
drooping position of the head. A classical bruit can be
heard over the stenosed carotids. Cardiac involvement
in the form of myocardial infarction, valvular pathology,
conduction system block or coronary artery involvement
can be seen. Pulmonary vasculitis can lead to pulmonary
hypertension and ventilation perfusion abnormalities.
The other associated findings are renal artery stenosis
and musculoskeletal involvement in the form of
rheumatoid arthritis and ankylosing spondylitis. 16
Ishikawa graded TA depending on the presence of four
major complications, i.e., hypertension, retinopathy,
aneurysm formation and aortic regurgitation. 17
Hypertension, the major complication affecting
anaesthetic management in patients with TA, is
commonly renovascular. It could also result from reduced
elasticity and marked narrowing of aorta and major
arteries and abnormal function of carotid and aortic sinus
baroreceptors.18 Measurement of blood pressure and
proper documentation of all pulses deserves special
attention in such patients. NIBP monitoring using the
oscillometric method and pulse oximetry can provide
simple and reliable blood pressure readings even in
patients with pulseless extremities.19
Histologic examination during active stages of the
disease discloses a granulomatous arteritis similar to
giant cell arteritis and to the aortitis associated with the
seronegative spondyloarthropathies and Cogan
syndrome. In later stages, medial degeneration, fibrous
scarring, intimal proliferation, and thrombosis result in
narrowing of the vessel, yet there remains a lack of
adequate histopathologic criteria for the differential
diagnosis of noninfectious arteritides, including
Takayasu disease and giant cell aortitis.20 Aneurysm
formation is less common than stenosis, but aneurysm
rupture is an important cause of death in patients with
Takayasu arteritis. Angiographically, the left subclavian
artery is narrowed in approximately 90 percent of patients.
The right subclavian artery, left carotid artery, and
brachiocephalic trunk follow closely in frequency of
stenosis. 2
Corticosteroid therapy appears effective in suppressing
inflammation during the active phase, and favorable
results have been reported with immunosuppressive and
cytotoxic agents, like Cyclophosphamide & Methotrexate.
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Warfarin, Aspirin and Plasmapheresis may be
sometimes helpful. 21 Operative treatment may be
employed to relieve symptoms caused by arterial
obstruction, and percutaneous angioplasty and stenting
are associated with favorable results. These procedures
are best reserved for patients in whom the acute
inflammatory stage of the disease has been controlled.
Medical treatment, Balloon Angioplasty with or without
Stenting and surgery is the treatment of Takayasu arteritis.
Prednisolone is usually used. Cyclophosphamide,
Azathioprine, Methotrexate, Dapsone appears to be
useful. Aspirin and warfarin reduces the ischemic
symptom.
Follow up of this peripheral vascular disease is very
essential. Disease course may be slowed by drugs and
some times surgical intervention may be helpful. During
follow up ESR and CRP may be done which has got the
prognostic value.
Prognosis is some times good, usually downhill course.
Immunosuppressive drugs have got good prognostic
value.
Conclusion:
Takayasu disease is not very uncommon. It affect usually
female. It is disabling disease; gradual downhill course
of the diseases makes the patient crippled. Early
diagnosis, high dose steroid and vascular intervention
or surgical treatment can help the patient to some extent.
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Case Report

Prolonged Sinus Pause with Sleep Apnea Syndrome: A Case
Report
Farhana Ahmed1, Afzalur Rahman2

Abstract:
Cardiac rhythm during sleep is influenced by the
autonomic nervous system and various pathological
states. Most arrhythmias that occur during sleep are
detected incidentally on Holter monitoring, and are in
fact benign. However, sometimes they may be an
important clue to an underlying disorder requiring
further investigation and treatment. Efforts should be
given to recognize factors predisposing to sleeprelated arrhythmias; successful management of an

underlying disorder can prevent and treat potentially
dangerous cardiac rhythms. Here we describe a case
of obstructive sleep apnea syndrome presenting with
prolonged pause on Holter monitoring, which was
corrected by continuous positive airway pressure
(CPAP) therapy.
Key words: Arrhythmias, Cardiac, Sleep apnea syndromes,
CPAP ventilation.

(Bangladesh Heart Journal 2015; 30(2) : 96-99)

Introduction:
Human beings spend approximately one-third of their
lives asleep1. Although generally considered to be a
peaceful stable period for the body and mind to rest and
heal, sleep in fact represents a complex dynamic process
involving dynamic changes in physiological state. Cardiac
arrhythmia during sleep is common due to sleep-state
dependent autonomic nervous system activity, especially
in patients with cardiovascular diseases. Most
arrhythmias that occur during sleep are detected
incidentally on Holter monitoring and are benign, however,
15% of fatal ventricular arrhythmias still occur in sleep
resulting in sudden nocturnal death.1 Bradyarrhythmia,
sinus pauses > 2 seconds and atrioventricular (AV)
conduction delays commonly occur during sleep in young
and healthy individuals specially more frequently in young
athletes and less frequently in those over 80 years of
age. In a series, long sinus pauses upto 9 seconds,
were reported in 4 healthy athletes without cardiac
disorders.1 It is important to recognize predisposing
factors to sleep-related arrhythmia in order to prevent
and treat potentially dangerous cardiac rhythm. In patients
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with significant obstructive sleep apnea (OSA), even more
dramatic conduction blockade can occur, and ventricular
asystole of up to 15.6 seconds was described.2
Case report:
A 55-year-old obese hypertensive lady was referred to a
cardiologist to the National Institute of Cardiovascular
Diseases (NICVD), Dhaka for permanent pacemaker
implantation for bradyarrhythmia. She had body mass
index (BMI) 36 kg/m 2, disturbed sleep at night with
snoring, choking and recurrent arousal. She also had
daytime fatigue and somnolence. She complained of
episodes of palpitation at night, but no syncopal attack
or chest pain consistent with coronary artery disease.
She had no history of thyroid disease. Her pulse was
68 bpm, regular and BP 140/90 mmHg. Other systemic
examination findings were unremarkable. Investigation
findings were: Hb 11.6 gm/dl, ESR 20 mm in 1st hour,
WBC 7000/cmm, RBS 5.2 mmol/l, serum creatinine
0.7 mg/dl, serum Na+ 143 meq/l, serum K+ 4.6 meq/l,
and serum TSH 1.45 µIU/ml. Her ECG showed sinus
rhythm, with heart rate 62 bpm. Echocardiography
revealed features of right-sided pressure and volume
overload and moderate pulmonary HTN (PASP 50
mmHg). The polysomnogram showed apnea index of
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74.9, lowest desaturation 57% during rapid eye
movement (REM) sleep. The associated ECG showed
multiple significant Pause (longest >6 secs) and brady
events (minimum heart rate 12 bpm) (Figure 1), and
maximum pause coincided with maximum
desaturation. Her coronary angiogram was normal
(Figure 2). Electrophysiological (EP) study was done to
exclude sinus node disease and revealed normal
findings. Considering the clinical scenario and
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investigation findings, a diagnosis of OSA was made.
Along with life style measures, she was offered
continuous positive airway pressure (CPAP) ventilation
during sleep. She responded well and her symptoms
during sleep improved remarkably. Repeat ed
polysomnography and Holter monitoring were done 8
weeks later; where her oxygen saturation was
maintained above 94% throughout the night and there
were few insignificant brady events at night. (Figure3)

Fig.-1: 24-hour Holter ECG before CPAP therapy showing significant pause >6 seconds.

Fig.-2: Coronary angiogram showing normal finding.
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Fig.-3: 24-hour Holter ECG after CPAP therapy showing no significant pause.
Discussion:
Cardiac rhythm is controlled by the sympathetic and
parasympathetic system output during sleep. The
autonomic nervous system in turn is affected by circadian
rhythm and sleep states. Non rapid eye movement
(NREM) sleep is accompanied by an increase in
parasympathetic and a decrease in sympathetic tone.
REM sleep is associated with decreased
parasympathetic and variable sympathetic tone.
Parasympathetic tone predominates at night since NREM
sleep occupies 80% of total sleep time. Thus bradycardia
and conduction delays commonly occur during sleep.3
In patients with OSA, repetitive pharyngeal collapse,
resultant hypoxemia and arousals cause disturbances
in autonomic system output. Arousals from NREM sleep
can cause surges in sympathetic output with
tachyarrhythmia as well as rise in blood pressure.
Prolonged apnoea and hypoxemia is postulated to cause
reflex increase in cardiac vagal tone, slowing cardiac
conduction. 3 Thus either tachyarrhythmia or
bradyarrhythmia may occur, depending on predominant
autonomic system output. Becker et al. reported oxygen
desaturation to 72% as a precondition to heart block.4
Koehler and colleagues2 did not find a threshold arterial
oxygen saturation (SaO2) below which conduction block

occurred, with overall 56% of bradyarrhythmias occurring
below saturation of 72%. Interestingly, the same study
also showed 87% of sinus arrest occurring below oxygen
saturation of 72%. The combination of apnea and
hypoxemia is required to produce significant
bradycardia.4,5
In the classic study by Guilleminault et al. involving 400
patients with OSA, 48% had significant nocturnal
arrhythmia with 18% bradyarrhythmia, 11% sinus arrest,
and 8% AV block.6 A more recent study by Abe and
colleague involving 1350 patients with OSA diagnosed
by polysomnography demonstrated significant increase
in incidence of sinus bradycardias (12.5% with OSA vs.
2.3% in normal subjects, p=0.036) and sinus pause
(8.7% with OSA vs. 2.3% in normal subjects, p<0.001).7
Roche et al. noted increase in prevalence of nocturnal
paroxysmal asystole in patients with OSA as well as
increase in prevalence of sinus bradycardias and pauses
in association with increase in severity of OSA as
measured by apnoea hypo-apnoea index and oxygen
desaturation.8
CPAP therapy has been demonstrated to significantly
reduce sleep related bradyarrhythmia, sinus pause and
the increased risk of cardiac death.9,10 In the Abe study,
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sinus bradycardia and sinus pauses were reduced by
CPAP therapy. No pacemakers were needed for treatment
of bradyarrhythmia after CPAP therapy.7 In the Becker
study4, 17 patients with OSA without established cardiac
disease or conduction disorder were given CPAP therapy,
16 had resolution of bradyarrhythmia. Koehler’s study2
showed improvement and resolution of bradyarrhythmia
in 12 out of 16 patients with 4 patients requiring
pacemaker placement. Of the 4 requiring pacemaker, 1
was non-compliant with CPAP therapy and 3 had
persistent sinus pauses >5 seconds despite effective
CPAP treatment. Harbison reported resolution of
bradyarrhythmia with CPAP treatment alone in all of 6
patients with sinus pause/AV block.11 Thus in patients
with bradyarrhythmias who are at risk for OSA, overnight
polysmnography should be performed prior to
pacemaker implantation, especially in younger
individuals without underlying cardiac disease.
Permanent pacemakers should be considered if
significant bradyarrhythmia or pause persists after
adequate treatment trial with CPAP therapy.
Our patient has no underlying conduction disorder and
coronary artery disease which were excluded by EP study
and coronary angiogram. The case presented here
highlights the importance of recognizing the association
between OSA and bradyarrhythmia. Since the
bradyarrythmia and pause related to OSA are often
relieved by CPAP, one option would be to treat such a
patient with CPAP, combined with careful monitoring
Holter ECG. Compliance with CPAP is variable and if life
threatening bradyarrythmia and significant pause is
present despite CPAP and are also for patients who have
persistent
sympatho-vagal
imbalance
and
haemodynamic fluctuations resulting in day-time
bradyarrhythmia - placement of permanent pacemaker
may be preferred.
Disclosure: None.
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