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I nvited C ommentaries
Brain Death: Clinical, Ethical and Legal Issues in Private
Hospital Practice in Malaysia
Md. Rani Jusoh,* MBBS, FRCP
ABSTRACT
The concept of brain death has been discussed for more than 50 years and the criteria of
diagnosis have been in place for more than 30 years. It is accepted world-wide by developed and
developing countries including Malaysia. The evolution of practice in Malaysia is traced and
current practical issues discussed. KPJ Medical Journal 2004; 2:1–5
Key words : Brain death, criteria of diagnosis, clinical, ethical and legal Issues.

INTRODUCTION

Prior to the discourse on brain death, conventional
medicine did not critically examine the physical aspects
of death and the moment of death. Hitherto the practice
of medicine was comfortable with the age-old diagnosis
of death and the time of death ie. death is when there is
permanent stoppage of heartbeat and respiration.
However with advances in neurosurgery, neurology and
intensive care, the diagnosis of death and moment of
death needed reexamination. Determining death based
on cardiopulmonary functions is no longer adequate in
all situations. How is death ascertained when these two
functions are performed by machines? The determining
function or organ in actual fact is the brain.1 A very
learned and high level team commissioned by the
Swedish government defined death as when all brain
functions are totally and irreversibly lost.2 This is indeed
a major change and when it relates to such a major issue
to man the change understandably is not smooth. Much
of the problems are due to lack of understanding,
misinformation, over zealousness and bad journalism.
When first proposed, brain death was about advancement
in medical knowledge and intellectual elevation. But the
breadth of discussions has encroached on other issues
such as cost of medical care, personhood, persistent
vegetative state, and euthanasia and organ transplant.3

or cerebral death. And brain death or cerebral death is a
clinical syndrome characterized by permanent loss of
cerebral and brain stem functions manifested by
unresponsiveness to external stimuli, absence of cephalic
reflexes and apnoea.”4
Brain death is about recognizing death in patients
who are connected to machines either to ventilator or to
artificial heart or both. It is a clinical diagnosis based on
the careful selection of cases and examination of brain
functions. In brain death there is permanent and
complete loss of blood supply to the brain. This can be
shown definitively by angiographic studies.5 At postmortem the brain is infarcted and in various stages of
decay. There is descent of the brain structures, with the
medulla impacted in the foramen magnum and ischaemic
brain tissues could be found in the spinal canal.6 This is a
picture that is completely incompatible with life.
In a large referral hospital the frequency of diagnosing
death this way was about 1% of all deaths and the
overwhelming majority of deaths were diagnosed in the
customary manner based on cardio-pulmonary
functions.7 A survey among 80 countries world-wide
showed that 70 countries accepted brain death and had
clear guidelines on practice.8
To understand brain death it is necessary to look at the
concept of death itself and examine the evolution of the
criteria of diagnosing brain death.

BRAIN DEATH: WHAT IS IT?

Stedman’s Medical Dictionary defines death as
“The cessation of life. In human being it is the
permanent loss of heartbeat and spontaneous respiration

*Chairman National Committee for Consensus Statement on
Brain Death 1993, 2003.
Ampang Puteri Specialist Hospital, 1, Jalan Memanda 9,
Taman Dato’ Ahmad Razali, 68000 Ampang, Selangor.
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THE CONCEPT OF DEATH AND EVOLUTION OF
BRAIN DEATH CRITERIA

Different groups in society have different definitions
of death. The medical definition is as above, while
lawyers have several definitions, eg. Death is the total
stoppage of the circulation of blood and a cessation of
the vital functions consequent thereon9, or the cessation
of life processes and all vital signs.10 The American Bar
Association defines it as “For all legal purposes, a human
body with irreversible cessation of total brain function
according to usual and customary standards of medical
practice, shall be considered dead.”11 Other legal
definitions are as in the 1970 Kansas Act and the 1981
Presidential Commission for the Uniform Determination
of Death Act.12,13 In philosophico-religious terms death
occurs when the soul leaves the body.14
In spite of the different definitions human societies
recognized death and were coping well with the
conventional manner that death was ascertained.
Interestingly, there was no clear exposition of the
concept of death partly because there was no pressing
need for one. But with the need to recognize death in a
different manner, there is a need to look at the meaning
of death.2 In biological terms death is a process with
different cells and organs decaying at different times and
rate. However, human societies require death as an event.
What is the component or element that is so crucial that
its’ absence constitutes death? The conceptual meaning
must be acceptable to society. It should also be able to be
translated to features or criteria that can be measured or
documented and clinically detectable. The conceptual
meaning defined by the Swedish Committee is, “A
person is dead when he has suffered total and irreversible
loss of all capacity for integrating and coordinating the
functions of the body, physical and mental into a
functional unit.” It follows then, that there is only one
organ of the body that has the capacity to do the
functions stated above and that is the brain. The true and
direct diagnosis of death therefore relates to the function
of the brain and conventional recognition of death by
cardiopulmonary functions is an indirect method or a
deductive method of ascertaining brain function.2
The earliest ideas about brain death started with
Horsley in 1894. He observed that patients with severe
brain damage die of respiratory arrest and not of cardiac
failure.15 This was later corroborated by Duckworth in
1898,16 and Cushing in 1902.17 In fact Duckworth
proposed that death had occurred when respiration
stopped.
Experience during the Second World War and
advances in intensive care after the war gave another
important milestone in the concept of brain death. Many
patients with severe and irreversible brain damage were
placed on ventilators. Some were deeply comatosed,
unable to breath and progressively went into
hypotension leading to asystole irrespective of what
treatments were given. Careful observation however,
showed that several days before the heart finally

stopped, the patients exhibited features indicative that
they were in fact already dead.18
In Europe this led to discussions involving broad
segments of society. Pope Pius Xll in 1957, at an
important gathering of doctors and scientists decreed
that the definition of death and the moment of death
when a patient passed away while unconscious is the
province of physicians. The answer in specific cases
could not be deduced from any religious or moral
principle. He also questioned the practice of
resuscitation despite the fact that the soul may have
already left the body.19
The French groups later documented the core features
that were later to become the criteria of brain death. At
that time their groups used the terms such as “death of
the nervous system and coma de passé” in 1959.20-22 It
took some years before another major milestone was
made in 1966 with the CIBA symposium in London
where the first criteria was put forward to diagnose death
on neurological grounds in cases of head injury.23
CIBA SYMPOSIUM BRAIN DEATH CRITERIA

1. Complete bilateral mydriasis.
2. Complete absence of reflexes, natural and to pain.
3. Complete absence of spontaneous respiration five
minutes after respirator is taken off.
4. Falling blood pressure requiring increasing amounts
of vasopressor drugs.
5. Flat EEG.
Based on the above criteria the first cardiac transplant
was performed in 1967 by Christian Barnard. What is
most heartening and satisfying is that these core features
of brain death have remained intact to this day!
The concept gained stronger ground in 1968 with the
support of the World Medical Assembly on the meaning
of death24 and the publication of the Harvard Criteria of
Brain Death.25
HARVARD CRITERIA OF BRAIN DEATH (1968)

1. Unreceptivity and unresponsivity.
2. No movements (observe for 1 hour).
3. Apnoea (3 minutes off ventilator).
4. No reflexes – Fixed, dilated pupils.
			 – No brain stem reflexes.
			 – No spinal reflexes.
5. Flat EEG (of great confirmatory value) at 5 uv/mm.
6. No change after 24 hours.
There was some controversy about the EEG and this
led to the same committee revising the proposal in 1969
that EEG is not necessary for diagnosis and that the
period of observation can be shortened in cases where a
competent neurosurgeon has seen at surgery that the
brain is transected.26
The next major milestone was the landmark paper in
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1971 by Mohandas and Chou that reaffirmed that the
diagnosis can be made on clinical grounds alone. This
proposal is known as the Minnesota Criteria.27 In this
criteria the period of observation is shortened to 12 hours.
Since then, many countries developed their own
guidelines on brain death. Of great importance is to note
that all these guidelines recognize brain death as death
and that the core features are the same.28-30
PRACTICE IN MALAYSIA

Acceptance and practice of brain death in Malaysia
occurred very early following the developments in
America and Europe. This was by virtue of the fact that
one of the principal contributors to the understanding of
brain death was none other than a Malaysian
neurosurgeon Dr. Mohandas.27 Upon his return to
Malaysia in early 1970’s the practice on brain death was
accepted in Kuala Lumpur Hospital. With his leadership,
the first cadaveric renal transplant was done in Kuala
Lumpur Hospital on 1st June 1976.
Subsequently in 1979, the University of Malaya
Hospital also adopted the practice and designed a format
for practice.31 In July 1988; a symposium was organized
by the College of Surgeons to discuss brain death.
In late 1992 a multidisciplinary committee under the
aegis of the Ministry of Health and the Academy of
Medicine was formed to develop a national consensus
statement on brain death. This culminated in the
publication of the Consensus Statement on Brain Death
in 1993.32 Members of the committee travelled
throughout the country to explain the document. Several
meetings were held with all major religious groups in the
country and none objected to the concept of brain death.
Another committee was formed in 2002 to review the
1993 Statement and the new Consensus Statement on
Brain Death (2003) is now in circulation. The new
document contains no major changes and keeps the core
features intact. Some expansion has been made in some
areas for the sake of clarity.33
Furthermore, the practice regarding brain death is
confined to a few tertiary public and private hospitals
only. The exact reason for this is not certain and a more
detailed survey needs to be done.
ETHICAL ISSUES

One of the reasons for the need to recognize brain
death and for doctors to act accordingly is ethical. Once
a patient is confirmed as brain dead, asystole will occur
in a matter of days, usually within a week irrespective of
what treatment is given. It is thus unethical to continue
ventilating a patient who is confirmed as brain dead.
Such a practice is also a disrespect for human
dignity.30,32-34 Every man has a right to die with respect
and once dead, the pronouncement should not be unduly
delayed. Doctors managing brain dead patients must
exercise great patience and communication skills to
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explain to relatives. It is very difficult for relatives to
accept that the loved one is dead when the body is pink
and warm.
In private hospital set-up, the availability of
ventilators is generally better than public hospitals and
the threshold to ventilate is lower for a number of reasons
including the family’s position of wanting to push to the
limits of treatments and not easily giving up hope. On
the other hand the risk of litigation is also higher. These
factors make it very important for doctors in private
hospitals to be familiar with the practice of brain death.
The situation is complex in cases where the patient or
relative do not believe in the concept of brain death
because of cultural or religious reasons. This is where
the test of communication skill of the doctor and
transparency are at the extreme. The practice of not
certifying brain death in the first place in such cases,
ventilating to asystole and resorting for court order to
disconnect ventilator are all not satisfactory no matter in
what healthcare system is. In the public funded system,
there is the question of optimizing resources and the
duty for other patients who need ventilators. And in a
third party payer system there is a shift of burden to the
payer. Each country has to resolve this problem on its
own because there is no good precedence even from
developed countries.35
In America pressure groups from religious and
cultural organizations have confused the issue further by
forcing governments to enact new laws giving exemption
for these groups from the practice of brain death.36-37
LEGAL ISSUES

In our country there is no law regarding the definition
of death unlike in some developed countries. There is a
plan to define death in the new Human Tissues Act.
Already we have two consensus statements on brain
death sanctioned by the Academy of Medicine and
Ministry of Health. There is a move for the documents
to be also sanctioned by the Malaysian Medical Council.
Thus the position of consensus statements is very strong
and doctors who follow the guidelines in the statements,
in all likelihood will be protected by court. But what is
the current position of consensus statements and clinical
guidelines in the eyes of the law?
In England, where the health system is public-funded,
clinical guidelines are seen as a means of controlling
cost and the present law views guideline as hearsay and
are subservient to expert witness in court. Thus, British
judges do not automatically equate guidelines with
reasonable and proper medical practice.38-39 There is
however, a recommendation that the court should give
greater credence to guidelines and use these to
determine whether a doctor has violated the law.40 This
is perfectly reasonable since guidelines are not drawn
with any ulterior motives and such a position is perfectly
compatible with the Bolam principle in the
determination of medical negligence.41
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In America clinical guidelines are taken as the
benchmark of care and doctors who adhere to clinical
guidelines will have a strong defence in malpractice
suits.42,43 Expert testimony is also more likely to support
the standards as enunciated in the guidelines. Current
practice however, is still similar to United Kingdom
where expert testimony is still required in court. Thus,
far the percentage of litigations that incriminate or
absolve doctors from malpractice based on clinical
guidelines is still small.43
ORGAN DONATION AND TRANSPLANT

In Malaysia organ donation and transplant are legal
under the Human Tissues Act 1974. Although, there is
no definition of brain death in this Act, cadaveric organ
donation is done in the country using this Act. So far the
internal organ used is mainly kidney and the transplant is
done in government hospitals. Several cadaveric organs
have come from private hospitals and in such cases a
team from the hospital doing the transplant will harvest
the kidneys.
It must be emphasized that the code of practice is the
same whether it is in the public or private hospitals.
Appropriate consent must be obtained from the next of
kin and the patient must not, in his lifetime express to the
contrary. The organs to be removed must be clearly
stated and there should be no coercion to remove more
than one type of organ. The practice of harvesting three
or four types of organs should be condemned.
The process and manner of brain death certification
must be done in the appropriate manner and if necessary
the family may need counseling by the transplant
coordinating team. It must be stressed that doctors from
the transplant team and the doctors managing the recipient
are not allowed to certify brain death in the donor. This
principle must be strictly observed and even more so if
the transplant were to be done in a private hospital.
There is a need for greater participation by private
hospitals in organ procurement and to do so will be a big
contribution to society. Whenever there is a potential
donor, the National Transplant Coordinator needs to be
alerted early and the process of harvesting can be put in
motion. The unresolved issue is who should pay for the
additional stay in ICU and the cost of harvesting in
private hospitals? This additional cost should be
separated from the rest of the patient’s bill. Part of this
should probably be borne by the private hospital
concerned and the rest probably by some kind of
national fund. Who will get the organ? This is best
distributed by the National Transplant Committee,
which already has a system in place.
RECOMMENDATION OF PRACTICE

The expert committee has produced two documents
on brain death and doctors in Malaysia are advised to

recognize this fact and practise accordingly. But how
should a doctor respond when faced with a case of
possible brain dead patient? Brain death certification is
done by doctors who are experienced in the field and
many doctors are not familiar with some of the practical
aspects.
First and foremost, the diagnosis of brain death is
done in the interest of the patient and family. It should
only be done in the environment with full
cardiopulmonary facilities and there should not be
undue haste to certify somebody as brain dead. The
cause of brain damage must be unequivocally certain,
preferably supported by imaging data. If there are
injuries or anatomical defects that would preclude a full
examination for brain death, then certification shall not
be done for that patient. Brain death certification is a
serious matter and should not be taken lightly.
The principal doctor managing the patient should
make the necessary referral to a doctor experienced in
brain death to examine the patient. A detailed
examination is done and if there is strong evidence of
possible brain death, the family is first informed and
counseled about the possible diagnosis including the
practice of disconnecting the ventilator. If the family
understands and is able to accept the practice of brain
death the process will go ahead. At this juncture the
possibility of organ donation may be politely raised. A
second doctor is invited to participate in the
examination. The two doctors will then examine for
brain death including the performance of apnoea test as
prescribed in the Consensus Statement. It is important
that the findings be properly documented preferably
using the format given. If the first examination is
positive for brain death, the family is again informed
and counseled. A repeat examination is done after at
least six hours of observation. Usually the second
examination is also done by the same pair of doctors or
by a different pair. If the second examination is also
positive for brain death, then the patient is certified as
brain dead and this certification is done using the
appropriate documentation form. The time of death is
the time of the repeat examination and not when the
ventilator is disconnected.
Who should disconnect the ventilator? The
disconnection should be done by the principal doctor,
because this is an act of great significance to the family
and the principal doctor is the person with the best
rapport with the family. Unfortunately, this rarely
happens and most of the time it is the doctor certifying
brain death that has to do it. This is not satisfactory
because it is not the responsibility of the certifying
doctor to do this. The timing of the disconnection can be
discussed with the family and it is fair to accede to any
last wishes by the family if it is not too unduly delayed.
The family sometimes wants to witness the
disconnection but this cannot be allowed because some
patients may exhibit spinal reflexes upon disconnection
and this may be construed wrongly by them. The death
certificate is issued by the principal doctor.
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CONCLUSION

Brain death is recognized world-wide including
Malaysia. The evolution of the concept and practice are
discussed. Doctors are advised to be familiar with
consensus statement on brain death especially in private
hospital practice because there is no clinical
organizational structure and every doctor stands on his
own feet. The trend world-wide is that clinical
guidelines and consensus statements are gaining greater
respect and credibility in the eyes of the law. We expect
it to be the same in Malaysia even though there is as yet,
no test case in Malaysia with regards to brain death.
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Ethical and Professional Issues in Health Financing
Na Nagara CS, FRCOG

Healthcare delivery in any country is complex and
multidimensional. It involves various considerations,
including politics, finance, social contracts, moral,
ethical and professional issues.
Financing is the central issue which defines the colour
of healthcare of any country. This varies from country to
country. A look at the 2001 WHO report on the per
capita spending on health by a selected number of
countries is illuminating (Table 1).
TABLE 1—WHO 2001 – per capita expenditure on Health;
(as expressed in International dollars)
Cambodia
Cuba
China
India
Japan
Malaysia
Myanmar

184
229
224
80
2131
345
26

Philippines
Republic of Korea
Singapore
Thailand
Vietnam
UK
USA

169
948
993
254
134
1989
4881

From this table it would appear that the country that
spends the most per capita on health would have the best
healthcare in the world. Conversely, Myanmar the
country that spends the least per capita on health would
have the worst.
Both assumptions are not true. USA does not enjoy
the best healthcare. Fifteen percent of its population
remain uninsured and 20% under insured. In a country
where only the insured are assured of a certain quality of
healthcare, this is the most revealing. Myanmar on the
other hand does not have the worst care in the world. In
fact, it produces some fine doctors, which it exports to
other countries, including Malaysia.
Cuba spends much less than the USA but yet, its care
is universal. Malaysia too enjoys similar coverage.
Finance therefore does not equate to quality. Why so?
Basically it is how the money available is utilized that
reflects the quality of care. Two opposing forces
determine the end result. One is egalitarian, espouses
ethical values, and based on professional principles. The
other is commercial interest with priorities given to pure
business strategies.
It boils down to the choice of profiting from health or
profiteering from it; earning a decent living from health
or making the most money out of it. As is often the case,
things are not always white or black. Often there are
shades of grey. This applies to health financing. The key
ingredients that make these varying shades of grey are

the emphasis on or lack of ethical values and
professional conduct within each country.
The USA puts more emphasis on commercial
considerations into its system whilst Cuba for example
puts its emphasis on socialist principles.
Malaysia has a free market economy and this does not
support the highly socialistic approaches of Cuba or
China. Yet whilst having universal coverage, Malaysia is
not spending much more than these two communist
countries. The reason is, perhaps, due to the
government’s emphasis on a responsible, ethical and
professional approach to health delivery. Unfortunately,
good things often come to an end. In healthcare, a
number of factors are putting great strains on health
financing globally. The growth of a country’s
population, the graying of this population, increasing
demands from improved education and knowledge, new
disease entities such as HIV/AIDS and SARS, old
disease with mutant strains as in tuberculosis, increased
mobility of the population resulting in increasing
transport related accident, changes in diet and life-styles
with attendant increases in life-style related illnesses, are
factors that put an upward pressure on health spending.
While all stakeholders in health should influence the
government for greater budget allocation to health, it is
just as important that all these stakeholders determine
how allocations are being utilized.
To get the most bang out of the buck, it is vital that the
forces of commercialism be subjugated to the principles
of ethical behaviour and professional conduct. As
doctors have been traditionally the leaders in healthcare,
it becomes the duty of the profession to lead with
commitment.
However, this is not a call to arms for a highly
socialistic system. Individuals must cherish their own
health and take responsibility and ownership of their
well being. It is also important to note that there is
nothing wrong in earning a decent wage while providing
health. Private care is not the antithesis of good ethics
and professional conduct. The cornerstone to private
healthcare in the system is that it provides an alternative
service, one which is available to those who can afford.
It takes the pressure off the public sector, allowing the
state to properly care for those who cannot afford, with
the limited resources available.
Ipoh Specialist Hospital, No. 26, Jalan Raja Di Hilir, Tambun,
30350 Ipoh, Perak.

Ethical and Professional Issues in Health Financing

Within the two sectors, public and private, and
perhaps more so the private, it is imperative that health
spending be taken with regard to ethics and
professionalism. While it may be tempting for private
stakeholders to be highly commercialized, it is to
Malaysia’s credit that this is not yet so. Healthcare cost
in the private sector is still the lowest when compared
with other neighbouring countries such as Thailand,
Singapore and even Indonesia.
This situation is the result of professionals putting
commercial interests in the proper perspective.
Nonetheless the system is being buffeted by multiple
factors which impact on the financing of healthcare.
These factors can be on a global, national or individual
level.
One of the most extraordinary issues to have emerged
recently on a global scale is the USA government’s
clampdown on health information and knowledge. On
the 26th June 2004, in the New Straits Times, the USA
was quoted as,
“restricting their scientists from exchange of
information on health issues with their colleagues from
the rest of the world… administration was able to keep
the top experts in their field from responding to WHO
requests for guidance on international health issues…
control over scientists and scientific evidence in the area
of international health… able to refuse to provide any
experts whenever it wishes to stall international progress
on controversial topics”.
Surely this must be “the mother of all ethical issues”
on a global scale. Sanctions and embargoes against
countries are also ethical issues which have serious
impact on health financing of affected countries.
Outright war and military action cause even greater
strains on health financing as it creates casualties, ill
health and devastation of health related infrastructures.
Strangely all these are often initiated by the rich and
powerful countries, in the name of freedom and
democracy.
The stress on curative care against preventive care is
alarming. As curative care costs more, the supremacy of
commercial interests globally has succeeded in unequal
resources allocated to curative health with corresponding
increased economic returns to these commercial entities.
The profession may feel beleaguered by mountains of
research papers on curative modalities yet few papers are
available for preventive care. It must be the duty of the
profession to emphasize the nature of healthcare.
As new therapeutic medications and modalities of
curative care are introduced to manage illnesses,
questions arise as to the efficacy of the “new” versus the
“old”. These new modalities of treatment invariably cost
more than the one just superceded. Why do microbes
suddenly fail to respond to the recently superceded drug
just at about the time the patent periods run out? Are we
looking at the same commercial philosophy of “a new
car model” every year?
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With the increasing global mergers and acquisitions,
we will be faced with virtual monopoly. This will no
doubt impact on the cost of care. Is monopoly ethical?
Even today, the pricing of drugs are way too high.
The antiretroviral (ARV) medication for HIV/AIDS is a
typical example. The cost to patient for a month’s
treatment is RM1220. Recently the MOH has sourced
the same from Cipla of India at RM200 by breaking the
patent regulation (albeit for a limited number of patents).
This illustrates two points. First the vast profit margin
drug firms enjoy. Secondly, patent laws appear to
protect the rich at the expense of the poor even when
they are dying. An interesting development on this has
recently been highlighted at the Bangkok 15th
International AIDS conference. A major pharmaceutical
company stood accused for failing to get its drugs into
South Africa.
Globalization and the World Trade Organization
(WTO) have created some negative issues. With the
liberalization of heath care, commercial interest from
countries that practise an even more business oriented
health system will head our way. This will have a
negative impact on the present fragile balance between
the two opposing forces of ethics and professionalism on
the one hand and commercialism on the other. HMOs/
MCOs/PPTs/private commercial health insurances will
come in a big way and distort the cost of health. The
experience so far with these entities has been negative
and it is unlikely to change with globalization especially
in the light of the totally inadequate laws governing
them. The WTO is a commercial entity with strong profit
motives.
Budget allocations to finance health have always been
contentious worldwide. While health workers often
protest at the lack of funds, governments often respond
by citing the more urgent needs of other ministries.
Malaysia is not doing too badly but needs a moderate
increase in allocation from the present 5.0% to 7% of
GDP (according to WHO recommendation). It must be
realized that the most important consideration is the
proper utilization of funds available. Increments to
health financing can and often do, attract the more
predatory practices at all levels.
Judicious application of funds must be the
cornerstone in health financing. The sudden
mushrooming of huge, state of the art hospitals, all
concentrated in the Klang Valley has attracted much
attention and concern. Often these facilities are equipped
to the gills. Yet the occupancy rates are dismal and there
are not enough trained and experienced personnel to use
the equipment. Over capacity in beds and high tech
equipment with low utilization have as much impact on
healthcare cost as it has on the ethical and professional
practice of care.
In the public sector this results in wastages of limited
financial resources. Much needed funds for preventive
and educational health get channeled into mega
hospitals.
The private sector itself is not totally blameless. Huge
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hospitals concentrated in the big cities have mushroomed
over the past two decades. For example, there are 15
MRIs in the Klang Valley (11 in private and 4 in public
facilities). The whole of Australia has about the same
number. Overcapacity can tempt healthcare providers in
the private to overuse these equipment just to cover cost,
raising the issue of ethical practice. A regulation must be
established to have a needs analysis before any mega
facility is approved and expensive equipment purchased.
This ruling must apply equally to both the public and the
private sector. It is heartening to note that the new
minister has called for a moratorium on new mega
projects and more focused approach to health spending.
Another important consideration on the national level
is that of parallel imports. This is the system of
purchasing of pharmaceuticals, disposables etc. from
non traditional sources. While the developed nations
have been the traditional source, the pricing is often way
too high for developing countries. Alternative sources
e.g. from India have similar bio-equivalence and often
even produced under licence from the original
companies. These are much cheaper. Consideration must
be given to importing such drugs. In the case of ARV,
there are many drugs that have expired patents and can
be “legally” imported. Singapore moved to parallel
imports years ago and found a dramatic drop in
purchasing cost of medications.
On the individual level, the way doctors practice can
result in either good or harm to patients. Ethical practice
of medicine will result in quality care at reasonable cost.
Do doctors prescribe new and latest drugs just
because they have “the newness factor” or after a
sumptuous dinner sponsored by the drug company? Are
they convinced that the drugs they used earlier have been
rendered totally useless? Do they realize the often vast
increments in cost of new drugs?
An excellent example of marketing pressure is the
development of hormone replacement therapy over the
years. In the past decade opinion has swung from one
extreme to another. Earlier these drugs were the panacea
of all menopausal problems. Today they appear to be the
cause of these very same morbidities.

Do doctors recommend the use of the latest
instruments, the latest imaging modality, just because
their facilities have recently acquired these? If so, were
the use of such equipment really necessary or actually
used to service bank loans? Is there a “gimmick” factor
in using the latest? Doctors must be honest with their
patients and with themselves and be professional in their
care of patients especially in the introduction of
expensive technology with long learning curves.
While not denying the benefits of new discoveries or
techniques in treatment, doctors must be clear in their
mind that they have thorough knowledge and sufficient
experience in the use of these. Have doctors gone
through the learning curve before recommending these
expensive modalities to their patients?
Doctors need to be advocates for their patients. They
must act as a guard between their patients’ interests and
the commercial interests of other stakeholders especially
the medical-industrial complex. Often this must include
the interest of the doctor himself. In short, doctors must
always be “pro-bono” as opposed to “pro-self”.
In the continuing debate on health financing,
substantial work has been carried out by all stakeholders
to develop a National Health Insurance System. This
single payer system has been designed to be a
compulsory universal nationwide system insuring every
citizen.
It is proposed to be a non profit, government
supervised and guaranteed system. This system is to
provide accessible, efficient, effective, quality care at
affordable cost and at the highest professional standard.
It needs to encompass all ethical considerations at
various levels.
In conclusion, health financing seen as a dynamic
equilibrium, is a balance between ethical professional
service on the one hand and commercial interests on the
other. It is not desirable, nor it is possible to have one
exclusively without the other. Yet a certain balance must
be found to achieve what is desirable – quality patient
care for all at an affordable cost. This can only be
attained when commercial interest comes second only to
ethics and professionalism.

KPJ Medical Journal 2:9–12 (2004)
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Gap Junction ß-2 (GJB2) Gene Mutations Among Deaf
School Children in Wilayah Persekutuan, Kuala Lumpur
Aminuddin BS,1,2 Farah Wahida I,2 Norazlinda MD,2,3 Wirda Hasmin Z,2 Saim L,4
and Ruszymah BHI,2,3
ABSTRACT
Mutations in the GJB2 gene are a major cause of non-syndromic deafness in many parts of the
world. Our objective is to determine the frequency and type of GJB2 mutations in non-syndromic
prelingual hearing loss among deaf school children in Wilayah Persekutuan, Kuala Lumpur. A
total number of 23 severe to profound deaf subjects were recruited for the study. Seven deaf
subjects (30%) were found to have mutations in their GJB2 gene. The mutations were W24X
(3/23), V37I (3/23) and Y97S (1/23). The search for mutations in the GJB2 gene is important for
genetic counseling as well as in providing the clinical practitioner essential information regarding
genetic basis of hearing loss, important in the development of strategies meant for therapeutic
intervention. KPJ Medical Journal 2004; 2:9–12
Key words : Gap Junction ß-2 gene mutations, non-syndromic deafness.

INTRODUCTION

Genes are pieces of deoxyribonucleic acid (DNA)
that contain the information for making specific protein.
Alteration of the DNA sequence, which is termed as
mutation often leads to pathological changes, for
example, hearing loss. Identification of genes involved
in non-syndromic deafness has significantly improved
the molecular knowledge on the auditory and vestibular
organs and on the pathological mechanism, which leads
to hearing loss. The hearing organ is a complex system
that requires thousands of genes for it to function
normally and one gene called Gap Junction ß-2 (GJB2)
has been shown to be responsible for a majority of
hearing impairment in children with approximately up to
50% of them having autosomal recessive non-syndromic
hearing loss.1,2
Gap junctions are thought to play an important role
for maintaining hearing function by the local circulation
of potassium between the fluids of the inner ear.3 Among
the non-syndromic hearing loss genes playing a role in
the K+ recycling pathway are; a potassium channel
(KCNQ4), an anion transporter (SLC26A4), and 4 gap
junction genes (GJB2, GJB3, GJB6 and GJA1). The
GJB2 gene encoded connexin 26 protein (Cx26) is
located on human chromosome 13q11-q12 (DFNB1).2
GJB2 has a molecular weight of 26.5kD.4 Gap junctions
are composed of an integral membrane protein called
connexin, which can oligomerize to form singlemembrane channels called connexons. Each connexon is
composed of six connexins subunits (connexon

hemichannels) arranged radially around a central
opening and, in some cases, can be composed of
multiple types of connexins (heteromeric).2 Connexon
hemichannels dock with partners in adjacent cells to
generate intercellular communication pathway.4,5
Connexins are members of a multigene family
composed of 20 different connexins with distinct tissue
specific distributions. Cx26 and Cx30 are co-expressed
in many tissues including the cochlea, epithelial cells
surrounding the hair cells and also in the adjacent
connective tissue system of fibrocytes positioned under
and around the marginal cells of the stria. The coding
sequence of Cx26 is contained in a single exon that can
be analyzed easily using polymerase chain reaction
(PCR)-based methods. More than 100 mutations have
been reported so far. A single genetic mutation the
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deletion of guanine within a stretch of six guanines at
nucleic acid position 35 (35delG) resulting in premature
chain termination, represents the majority of mutated
Cx26 alleles among Caucasians worldwide.6,7 Other
populations may have additional or different specific
mutations, such as 167delT among Ashkenazi Jews,8
R143W in Africans9 and 235delC in Japanese10 and
Koreans.11
Since there were no reports on GJB2 gene mutations
in Malaysian population, we embarked on our first study
on GJB2 mutation in special schools in Selangor and
Kedah. We have reported the same study on GJB2 gene
mutation in Wilayah Persekutuan. Our results showed
that 19.4% (21/108) of our deaf cases have mutations in
their GJB2 gene V37I mutation (11/21), E114G/V27I
(4/21), F194Y (2/21), R117H (1/21) and V153I
(1/21).12,13
MATERIALS AND METHODS

This study was approved by the Ministry of Education
Malaysia and also Medical Faculty Universiti
Kebangsaan Malaysia Ethical Committee. It was
conducted on 23 non-syndromic, pre-lingual, unrelated
patients, aged between 10 to 14 years from Sekolah
Pendidikan Khas Jalan Peel and Kampung Baru, Kuala
Lumpur, Malaysia. Consent was obtained from all the
participants’ parents. The subjects were further examined
by an extensive questionnaire regarding medical and
family history. Later, they were clinically characterized
by a series of auditory examinations (pure tone
audiometry). Ten ml of venous blood was collected from
each patient and DNA extracted from peripheral blood
lymphocytes using a standard extraction procedure. DNA
was also analyzed from 100 normal hearing control.

RESULTS

In this study, 7 out of 23 (30%) deaf subjects have
mutation in their GJB2 gene. W24X, V37I and Y97S
were the mutations detected. In W24X mutation, a G to
A transition at residue 71 was involved (Fig. 1). This
nonsense mutation converted a tryptophan residue at
codon 24 to a stop codon, resulting in a non-functional
connexin-26 protein with only 23 amino acids. This
mutation was found in three subjects (13%). In V37I
mutation, a G to A transition at residue 109 was involved
(Fig. 2). This missense mutation, which converted valine
residue to isoleusine at codon 37, was found in three
subjects (13%). In Y97S mutation, A to C transversion
was involved at residue 290. This missense mutation
converts tyrosine residue to serine at codon 97 (Fig. 3).
Table 1 summarizes the mutations observed in this study.
The degree of hearing loss of these children ranged from
severe to profound with 26% of patients with GJB2
mutations demonstrating profound hearing loss.
DISCUSSION

Connexins are gap junction proteins, which constitute
a major system of intercellular communication important
in the exchange of electrolytes, second messengers and
metabolites. In the inner ear, connexin-26 expression was
Fig. 1

Mutation analysis

DNA fragments containing the entire coding region
were amplified from genomic DNA samples using two
sets primer: 5’-TCTTTTCCAGAGCAAACCGC-3’
with 5’-GACAC GAAGATCAGCTGCAG-3’ and
5’-CCAGGCTGCAAGAACGTGTG-3’ with 5’-GGGC
AATGCGTTAAACTGGC-3’. The same primers were
used as a template for sequencing. Amplification
conditions were as follows: 94˚C for three minutes, 35
cycles of 94˚C for 30 seconds, annealing temperature at
63˚C for 30 seconds and 72˚C for 10 seconds, followed
by 72˚C for two minutes. PCR products were separated
on a 1.5% (w/v) agarose gel and bands size 285 base
pairs for first set primer and 519 base pairs for second set
primer were excised and purified using the QIAquick
Gel Extraction Kit (Qiagen). For sequencing,
approximately 400ng PCR product was used as template
with the DYEnamic™ ET Terminator Cycle Sequencing
Kit (Amersham Pharmachia). The products were
visualized on an ABI377 DNA sequencer (PE Applied
Biosystems).

Normal

W24X - G is substituted by A (TGG→TAG)
resulting in a change of amino acid from
Trytophan to stop codon thus terminating
the protein sequence at codon 24.

Normal

V37I- G is substituted by A (GTT→ATT)
resulting in a change of amino acid from
Valine to Isoleucine at codon 37.

Normal

Y97S- A is substituted by C (TAC→TCC)
resulting in a change of amino acid from
Tyrosine to Serine at codon 97.

Fig. 2

Fig. 3

Gap Junction ß-2 (GJB2) Gene Mutations

11

TABLE I—Mutations in the GJB2 gene detected in the 7 samples with various degree of hearing loss
Sample

Age

Level of Hearing Loss
Right

A
B
C
D
E
F
G

11
13
11
11
11
13
13

Severe
Profound
Profound
Profound
Profound
Profound
Profound

Mutation Type

Left			
Severe
Profound
Profound
Profound
Profound
Profound
Profound

demonstrated in two groups of cells. The first group,
non-sensory epithelial cells, includes interdental cells of
the spiral limbus, inner and outer sulcus cells, sensory
supporting cells, and within the root of spiral ligament.
The second group, the connective tissue cell gap
junction system, includes fibrocytes within the spiral
ligament and spiral limbus, basal and intermediate cells
of the stria vascularis, and mesenchymal cells which line
the scala vestibule and interconnect the two populations
of cell-type.14 The loss of connexin-26 in the gap
junction complex would disrupt the recycling of
potassium from the synapses at the base of hair cells
through the supporting cells and fibroblasts of potassium
ions back to the high potassium containing endolymph
of the cochlea duct. This would result in a local
intoxication of the Organ of Corti’s by potassium,
leading to the hearing loss.15
Mutations in GJB2 encoding for gap junction protein
connexin-26 have been established as the basis of
autosomal recessive non-syndromic hearing loss and
proposed in some rare cases of autosomal dominant
form of deafness.16 The 35delG mutations account for
the most common type of non-syndromic recessive
deafness among white populations.2
There is evidence that different combinations of
GJB2 mutation exist in different ethnic groups, as in the
Ashkenazi Jews where 167delT mutation is the most
common mutation8 and the R143W in the Africans.2,17
However, in the Japanese and Korean populations,
235delC is the most frequent mutation.10,11,18 The same
mutation exists in Thai population.17
As Malaysians are part of the Asian community, we
realize that the chance of finding either 35delG or
167delT, which was once thought as mutational hotspot,
is rare. We are hoping that our data might be similar with
those of our counterpart in Japan and Thailand.
However, some of the data observed in this study have
proven otherwise. For instance, 235delC, which was a
common mutation among Japanese10 and other Asian
countries14 was not found in this study. Instead, V37I
which was reported as polymorphism in the US
population15 was found to contribute 13% (3/23) of our
mutated deaf cases. It is thought that the ethnic
backgrounds suggest the possibility that this mutation
may be more frequent among eastern-Asian
population19 and also Southeast Asia as found this study.
Although it is debatable whether this particular
mutation is a polymorphism, functional studies on V37I

Nonsense
Missense
Missense
Nonsense
Missense
Nonsense
Missense

GJB2 Genotype
Allele 1

Allele 2

W24X
V37I
V37I
W24X
V37I
W24X
Y97S

-

Sporadic/Familial

Sporadic
Sporadic
Sporadic
Sporadic
Sporadic
Familial
Familial

have shown that it is indeed pathologically significant.20
Furthermore, studies done in Israel8, Ghana16 and other
countries have not detected V37I mutation in their
control populations. Interestingly, all of the three cases
of V37I in this study are heterozygous mutations.
Bidirectional sequencing strategy failed to detect a
second mutation in the same gene suggesting that there
might be a second unidentified mutation in the noncoding portion of the GJB2 gene, or mutations in
another closely linked hearing loss gene,21 namely GJB6
gene encoding connexin 30 (digenic mode of
inheritance). This is not impossible, given its similarity
in sharing the same locus, namely DFNB1. Recently,
there have been reports demonstrating that two thirds of
deaf patients who are heterozygous for GJB2 mutation
have deletion in their GJB6 gene.22 Therefore, it might
be possible that a proportion of our eight cases of V37I
heterozygous mutation will harbor the GJB6 mutation.
The W24X mutation was originally reported in
Pakistani families with autosomal recessive profound
deafness.23 The identification of the same mutation in
Thailand suggests that the mutation may be prevalent in
Asian populations. W24X mutation formed 13% (3/23)
of our deaf population. This identification supported the
fact that W24X is indeed a common mutation among
deaf people in Asian populations. W24X, which is a
nonsense mutation, leads to premature termination of
protein translation and the probable loss of function. The
mutation was found as heterozygous mutation in all of
three cases. Intriguingly, one of the cases had positive
history of consanguineous marriage. Only one mutation
identified in this study is novel; Y97S. Since the
mutation represented here is absent in non-deaf subjects,
it suggests that this missense mutation may be
responsible for the deafness phenotype. It is likely that
this is a potentially pathological mutation rather than
non-pathological polymorphic change.
Prelingual deafness hampers speech acquisition,
normal communication, and social integration and the
first year of life is known to be a critical time in the
development of language skills. Children diagnosed
with hearing loss after this time may face a lifetime
developmental delay. Therefore, search for mutations in
the GJB2 gene is important for genetic counseling as
well as in providing clinical practitioners essential
information regarding genetic basis of hearing loss.
Early identification and intervention of hearing loss in
children is critical for their intellectual, social and
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emotional development. Thus, knowledge of a gene
involved in congenital deafness is useful for the study of
the pathophysiology and planning strategies for
therapeutic intervention.
CONCLUSION

Our study indicates that 30.4% of our deaf cases are
caused by the mutations in the GJB2 gene. The frequency
of GJB2 gene mutations in our population is comparable
to that reported in other studies suggesting that the
mutations of the GJB2 gene are an important factor in the
etiology of non-syndromic hearing loss in our
population. Our commonest mutation, W24X and V37I,
are not the same as reported in the Caucasian population,
suggesting that the mutation might be ethnic-specific.
Further studies involving bigger population of deaf
people are needed in order to confirm this finding.
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Post-Surgical Alteration in Height Among
Adolescent Idiopathic Scoliosis Patients:
A Retrospective Study of 60 Cases
Wong CY,1 Teoh LY,1 Norhasimah I,1 Siti Inarah H,1 Siow YS,1 and Abdul Malik H,2
ABSTRACT
Objective. The main objective of this study was to observe the changes in height among patients
with adolescent idiopathic scoliosis (AIS) immediately after surgery. This study was done with the
hope that a formula or basic guideline could be generated in order to assist in predicting the
changes in height among pre-operative AIS patient.
Methods. This retrospective study was conducted at University Malaya Medical Center (UMMC).
From1993-2003 a total of 180 patients were identified but only 60 met the criteria of having pre
and post-operative heights, Cobb’s angle measurement and x-rays. The data were analyzed by
using SPSS student version 8.0.
Results. There was a statistically significant correlation (p < 0.01) between the changes in
Cobb’s angle and the percentage of changes in height. However the correlation was weak (r =
-0.348). We managed to generate a formula: H = 0.771-0.0283C (H = predicted percentage of
changes in height; C = expected changes in Cobb’s angle). This formula is only applicable for 0º 60º reduction in Cobb’s angle. No consistency could be observed in the mean of percentage of
changes in height according to groups of 10º reduction of Cobb’s angle. However, there is a
relationship between the two variables in groups of 40º reductions. An increase in Cobb’s angle
reduction will cause an increase in the mean of percentage of changes in height. We also found
that those with a lesser reduction in Cobb’s angle had a higher tendency to decrease in height.
Conclusion. Although a formula has been generated successfully, further studies are needed to
observe the consistency of the expected outcome of the curve reduction in order to make the
formula more applicable. KPJ Medical Journal 2004; 2:13–17
Key words : Adolescent idiopathic scoliosis, Cobb’s angle, height, correlation, formula,
pre- and post-surgery.

INTRODUCTION

Scoliosis, or in simple terms, the lateral bending of
the spine, is a common phenomenon among people in
our community especially the young. Scoliosis used to
be thought as only a coronal problem, but presently,
scoliosis is thought of as three dimensional ie., coronal,
saggital and rotational deformity. Besides being
cosmetically disadvantaged, this deformity may lead to
serious cardiorespiratory problems. Thus, surgical
intervention at the right time prevents these
complications and worsening in the curvature.
Many studies have been done on the progress of
height among idiopathic scoliotic patients. These studies
to compare the height velocity in scoliotic patients with
those who did not have scoliosis1 evaluated the effect of
spinal fusion on the growth of the spine2,3 and correlated
height based and bone maturity.4 However, to our
knowledge there has been no study to observe the
immediate increase in height among Adolescent
Idiopathic Scoliosis (AIS) patients after a surgical
intervention. Such a study may help in demonstrating
the efficacy of a certain surgical procedure in
influencing the increase in height of patients.
The main objective of the current study was to

observe the changes in height among scoliotic patients
immediately after surgical reduction of the Cobb’s
angle. This study was done with the hope that we could
generate a formula or a basic guideline as an aid in the
prediction of the changes in height in pre-operative AIS
patients. This study was a ten-year retrospective review
among patients operated at the University Malaya
Medical Centre (UMMC), Kuala Lumpur, Malaysia.
METHODS

A retrospective study was conducted in the
Orthopaedic Surgery Department, UMMC. A total of
180 patients who had undergone previous surgery for

1

Department of Orthopaedic Surgery, University of Malaya,
Kuala Lumpur.
2

Damansara Specialist Hospital, No. 119, Jalan SS 20/10,
Damasara Utama, 47400 Petaling Jaya, Selangor.
Correspondence: Abdul Malik H, Damansara Specialist
Hospital, No. 119, Jalan SS 20/10, Damasara Utama,
47400 Petaling Jaya, Selangor.
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fixation of their abnormalities in UMMC from 1993 to
2003 were selected. Only 60 cases met all the inclusion
criteria. Cases with proven causes, such as
neuromuscular disorders or polio cases, and also those
included in the infantile or juvenile categories of age
were omitted. We included all cases with single or
double curve of the scoliotic deformity. The patients’
records were analyzed. The details of pre- and postoperative degrees of Cobb’s angle and their immediate
changes in height after surgery were recorded. In order
for the result to be valid, the samples which had the
record of their height and Cobb’s angle approximately
nearest to the date of operation done.
The Cobb’s angle were also measured directly from
the patients’ X-Ray films in order to reduce the
interobserver variability and intraobserver error. The
Cobb’s technique defines the angle formed by the least
number of vertebrae that produce the maximum degree
of angulation or curvature of the spine.5 The angle was
measured using a protractor, a ruler and a high lead
pencil. Perpendicular lines were drawn from horizontal
lines defining the end plates of vertebrae that formed the
upper (cephalad) and lower (caudad) extents of the
curve. The angle that was formed by the two
perpendiculars was a measurement of the degree of
angulation over the extent of the curve.5 Only the erect
films of the sample were taken into consideration. A
summation of both the angles in double-curve samples
was done before determining the difference between
degree of reduction. A negative value indicated a
reduction in the curvature after surgical intervention.
The same methods applied to the differences in height.
However, we had converted the changes in height into
percentage form for better comparison.
The data were analyzed by using SPSS student
version 8.0. The statistical significance and Pearson
correlation between two variables in the study, namely
the percentage of changes in height and changes in
Cobb’s angle were obtained.

RESULTS

Out of 60 patients that met all of the criteria, only six
of them were male (10%) compared with 54 female
patients (90%). Thus, the ratio of male to female was 1:9.
The percentage of changes in height and the changes
in Cobb’s angle were correlated. The former ranged
from -1.65 to 7.30% (mean ± standard deviation,
1.7867±1.5461%) whereas the latter ranged from -80º to
-2º (mean ± standard deviation, -37.98±18.99º) (Table
1).
The bivariate correlation test showed a very high
statistically significant relationship between both
variables (p<0.01, 95% confidence interval: -0.048 to
-0.008). However, we only managed to find a weak
relationship between both variables (Pearson’s r = -0.348)
(Table 2). The results were shown as a scatter plot with
linear regression (Fig. 1).
From the Simple Linear Regression Analysis, the
correlation coefficient value, r = -0.348 and constant
value or the interception of the line on Y-axis, a = 0.711.
Thus, after replacing the obtained values into the linear
equation, Y = a + bX, a mathematical formula for
prediction for increase in height is: H = 0.771 – 0.028C
(H = predicted percentage of changes in height, C =
expected changes in Cobb’s angle) (Table 3).
Evidence from the study showed that the formula in
this model has a good prediction value due to 0% of false
classification. However, this is only applicable to
reduction of 0 - 60º in Cobb’s angle (Table 4). We could
not observe any consistency in mean of percentage of
changes in height according to groups of 10º reduction of
Cobb’s angle. However, there is a relationship between
the two variables in group of 40º reduction. That means
for an increase in reduction of Cobb’s angle, there is an
increase in mean of percentage of changes in height.
From the box plot (Fig. 2), there was 25% of samples
with a lower reduction group of Cobb’s angle (0 to 40º)
recorded a decrease in height (Table 5).

TABLE 1—Frequencies of the percentage of changes in height and changes in Cobb’s angle
		

Mean

Std. Deviation

N

% of changes in height
Changes in Cobb’s angle

1.7867
-37.98

1.5461
18.99

60
60

TABLE 2—Correlations between changes in height and changes in Cobb’s angle
		
% of changes in height
Changes in Cobb’s angle

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)

** Correlation is significant at the 0.01 level (2-tailed)

% of changes in height
1.000
60
-0.348**
0.006

Changes in Cobb’s angle
-0.348**
0.006
60
1.000

Post-Surgical Alteration in Height
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8

6

% of changes in height

4

2

0

-2

-4
-100

-80

-60

-40

-20

0

changes in Cobb’s angle

Fig. 1. Scatterplot with linear regression showing the correlation between the percentage of
changes in height and the changes in Cobb’s angle among 61 cases from UMMC.

TABLE 3—Coefficients of the percentage of changes in height with the changes in Cobb’s angle
Coefficientsa
Model

Unstandardized Coefficients

1 (Constant)
Changes in
Cobb’s angle

B

Std. Error

.711
-2.83E02

.425
.010

Standardized Coefficients

t

Sig.

95% Confidence Interval for B

Beta			
1.674
-.348

.099
-2.824

Lower Bound

Upper Bound

1.562
-.048

-.008

-.139
.006

a. Dependent Variable: % of changes in height
TABLE 4—Table showing the number of false classification of subjects of the predicted height
changes by comparison of mean from the formula with the exact mean from the study
Cobb’s angle reduction (in groups)

Percentage changes in height (mean)		Predicted height

		
-80 to -71
-'70 to -61
-60 to -51
-50 to -41
-40 to -31
-30 to -21
-20 to -11
-10 onwards

Accepted		Rejected

2.3175 ± 0.6363
1.6600 ± 0.3629
2.6878 ± 1.8774
2.3055 ± 1.8810
1.1900 ± 1.9290
1.9456 ± 1.0014
1.0500 ± 1.7868
0.6100 ± 1.0096

3		
0		
9		
11		
10		
9		
10		
3		

1
4
0
0
0
0
0
0

TABLE 5—Frequencies of the percentage of changes in height according to groups of changes in Cobb’s angle among
subjects
Changes in Cobb’s angle
according to groups (degree)

1 (-80 to –41)
2 ( more than –40 )

Percentage of changes in height (%)
Mean

Std. Deviation

Minimum

Maximum

Upper quartile

Median

Lower quartile

2.3379
1.3044

1.3176
1.5883

.59
-2.60

7.30
4.08

3.0975
2.5225

2.0950
1.4300

1.3800
.3425
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8
54

% of changes in height

6

4

2

0

-2
57
-4
N=

28

32

1

2

Changes in Cobb's angle according to groups

Fig. 2. Box plot showing the frequencies of percentage of changes in height according to
groups of changes in Cobb’s angles.

DISCUSSION

Most of the patients’ chosen randomly were female
with the ratio of 9:1. The same ratio was mentioned by
Hoppenfeld.6 According to Uyttendaele,7 the relatively
longer declive segment and a shorter and less inclined
proximal proclive segment in girls might be the reason
behind why this deformity occurs mainly in females.
This phenomenon causes the rotational inducing forces
to predominate, comparable those in males.
From our study, we found a very highly statistically
significant relationship between the changes in Cobb’s
angle and the percentage of changes in height. However,
this relation proved to be weak with the correlation
coefficient of only -0.348. Thus, this showed that there is
an increase in height with a certain degree of changes in
Cobb’s angle, but with a weak correlation. Sapkas et al8
too, found the similar correlation in his study with r of
only -0.205 (samples with thoracolumbar curve).
The formula generated: H = 0.711 – 0.028C with H =
the predicted percentage of changes in height (%); and C
= the expected changes in Cobb’s angle (degree), was
built to predict the changes in height when the expected
Cobb’s angle changes is available pre-operatively as an
independent variable.
After placing our samples into groups of 10 degree
reduction of Cobb’s angle, we managed to observe the
reliability of our formula for C value ranging from 0° to
60° only. Besides that, our formula has a good predictive
value due to the findings that no samples were falsely
classified for the range mentioned above. We excluded
the range of reduction from 61° onwards due to the

presence of false classified samples. From the scatter
plot, we observed the difference in distribution of mean
among groups of our samples. For groupings of 0° to
60°, the distribution of mean of each individual groups,
overlapped with the mean generated from the formula,
thus, no false classifications were recorded. On the other
hand, for the grouping of 61° to 70°, the distribution of
mean was less than the mean of the formula. We could
detect one false classified sample in the degree of
reduction of 71° onwards, thus, in terms of accuracy of
our formula, we excluded the range of 61° onwards of
curve reduction.
However, further studies with a larger sample size
must be performed, to observe the consistency of the
expected outcome of the curve reduction (C), according
to individual surgical procedure. Only by then, our
formula can be applied in this type of prediction.
There was no consistency observed for the mean
changes in height for groups of 10° reduction, but we
found that for a more degree of reduction done, there
would be likely a higher tendency for a more percentage
of increase in height, after groupings into 40° reduction
had been done. The sensitivity of the groupings might be
the influence for such an observation. The groupings
into a lesser degree of reduction (e.g.10° in a group)
portrayed a higher sensitivity in consistency.
From our sample of 60 persons, those who recorded a
decrease in height showed a lesser reduction in Cobb’s
angle (Fig. 2). It is expected that the tendency for the
progression of the scoliosis after surgery is higher in
those with a lesser degree of reduction in angle.
However, the exact pathogenesis has not been proven.

Post-Surgical Alteration in Height

How does surgical correction of scoliosis contribute
to the increase in height? The reason behind the success
of the surgical intervention in influencing the increase in
height is still vague until today. It may be due to
distraction forces associated with derotation and or
translation methods.
Like other retrospective studies, there were
unavoidable limitations in our study. Our main problem
was the inability to recruit more samples for a more
reliable result. The reason why this problem occurred
was due to the missing medical records and radiographs.
Besides that, as we ignored the types of procedure
performed on our samples, we did not manage to observe
the efficacy of the individual procedure in influencing
our parameters.
By understanding the relationship of the changes in
height after a reduction in Cobb’s angle, this may serve
as a guideline for the clinicians in predicting the increase
in height among AIS patients, for the benefit
cosmetically. As mentioned previously, further studies
should be carried out in order to understand the pattern
and consistency of the expected changes in Cobb’s
angle. Studies on the factors influencing the increase in
height immediately after the invasive surgical
interventions should be performed. In order to obtain a
more valid formula, we suggest that a prospective study
of the same kind, measuring the changes in both
parameters right after surgery, to be performed.
CONCLUSION

There is a statistically significant correlation between
the changes in Cobb’s angle and the percentage of
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changes in height. However the correlation is weak (r =
-0.348). A formula was generated: H = 0.711 – 0.028C
with H = the predicted percentage of changes in height
(%); and C = the expected changes in Cobb’s angle
(degree). However, the formula is only applicable for 0
to 60° Cobb’s angle reduction. Further studies to observe
the consistency of the expected outcome of the curve
reduction must be performed in order to make this
formula more applicable.
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A Strategic Analysis of a Home Nursing Service
Integrated Marketing Plan
Mah LH, RN, BNSc (Hons)
ABSTRACT
Objective. The objective of this study was to perform a critical analysis of Home Nursing Service
(HNS) integrated marketing plan for Ipoh Specialist Hospital (ISH) Nursing Division and to
explore the feasibility of providing professional nursing services to patients in the comfort of their
home environment. External and internal threats to the nursing service industry were also
identified.
Methods. A marketing audit and industry analysis using the PESTLE approach to examine the
macro environmental influences and the Porter Five Forces Model for micro environmental
analysis were adopted to view the industry attractiveness.
Results. The marketing audit findings viewed that provision of HNS has high potential for
increase of total patients' conversion rate for hospital growth in terms of demand. The industry
analysis concludes that HNS remains attractive with low threats of new entrants from current
local competitors. Provision of continuum of quality nursing service from hospital till home is
congruent with the disease trends and customers' needs and wants.
Conclusion. The HNS integrated marketing plan analysis has demonstrated that it is a feasible
marketing plan proposal. The areas of strength demonstrate that there are adequate capabilities
to initiate HNS at ISH and weakness anticipated can be easily resolved once the service is
established. KPJ Medical Journal 2004; 2:18–22
Key words : marketing audit, industry analysis, industry attractiveness.

INTRODUCTION

Ipoh Specialist Hospital (ISH), like any other
healthcare provider is facing the changing market
conditions due to the changing trends of diseases,
demographic factors and new emerging society where
everyone is well informed due to connectivity and
accessibility of information technology. There will be
increased pressure from competitors and customers for
ISH to be the market leader. The Home Nursing Service
(HNS) marketing proposal is prepared to target volume,
focused in converting outpatients to inpatient users on
the various hospital facilities and services that would
indirectly increase return generated.
In line with the Nursing Division’s direction to
improve its performance, the following HNS marketing
objectives were established to:1. increase outpatients visits by 5% by end of year 2006,
2. achieve 5% increase of return generated through HNS
by end of year 2006, and
3. create life time value customers through increased
customer satisfaction of more than 90% wanting to
recommend or return to ISH services/facilities
throughout the year
ISH holds a good position as the market leader in
healthcare sector in the local community. It has
established a reputation for the provision of personalized
quality care to patients.

This study was designed with the following objectives :
1. To perform a situational analysis of provision of care
based on segmentation of customers’ needs and wants
and disease trends,
2. To explore the feasibility of providing continuous
quality nursing from hospital to home care, and
3. To analyze external and internal threats affecting the
nursing service industry.
METHODS
Marketing audit and industry analysis

Using the marketing audit and industry analysis the
HNS was examined for its feasibility and desirability in
the healthcare sector.
MOST statement

The MOST statement is : “To provide professional,
caring, and personalized nursing care in an efficient and
effective manner with active participation from patients
and family members”
Values adopted are : “Caring, Teamwork and
Professionalism”

Correspondence: Mah HL, Ipoh Specialist Hospital,
No. 26, Jalan Raja Di Hilir, Tambun, 30350 Ipoh, Perak.
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TABLE 1—Tactics used in relation to the strategies
STRATEGY

TACTICS

Customer
• Structured and Personalized
1. Adopting the Nursing Process model of care where
		 NursingCare Delivery System		 patients’ care is planned and individualized.
			
2. Offering the best quality service to get ‘loyal customers’,
				 multiple recommendations from the same customers
				 or through customers’ connections.
				
			
3. Organizing community- nursing services to create awareness
				 e.g. focusing on continuum of care - home nursing.
Employee
• Inculcating Corporate Culture
1. Strengthening human resource, improved career pathway
		 of Excellence		 and focus on staff development.
Organization
• Efficient Resource Management
			

1. Efficient utilization of staffing through proper manpower planning.
2. Achieve budget targets.

The provision of nursing services is based on the
continuum of care from preventive to wellness. One of
the key areas for development was to create new services,
which are managed solely by nurses with aggressive
marketing of current and new nursing services.
Developing more measurable financial indicators and to
benchmark against what direction the local competitors
are heading were noted to be an added advantage.
The strategies and tactics analyzed from the ISH
Nursing Division MOST statement are as detailed above
(Table 1).
Macroenvironment

Using the PESTLE1 analysis the macroenvironment
was examined in relation to the HNS. The significant
external forces that had a direct impact were explored on
the new service (Fig. 1).
In summary, the PESTLE analysis demonstrated that
there were strong influences from all aspects. Nursing
service in general is a highly regulated service
irrespective of private or public sector. The overall
impact would be focused on effective and efficient
delivery of quality nursing services by competent trained
nurses through highly regulated standards within or
outside the hospital premises. The environmental and
social factors have strong impact on provision of nursing
services outside the hospital environment. Issues such as
demography, geography and disease trends have strong
implications, as these would determine the need and
accessibility of HNS. Economic factors do not have a
strong impact but pricing sensitivity should not be
overlooked to stay competitive.
Microenvironment

Industry attractiveness
Porter Five Forces Model2 was applied to analyze the
attractiveness of HNS in Ipoh Community.

POLITICAL
Good disposal of
income– Price
Affordability
ECONOMIC

Government
Regulation (Malaysia
Nursing Council)
ENVIRONMENT

IT Advancement
Connectivity to
Information

SOCIAL
Affluent Society
Patients’ Charter
Demographic Attitude

TECHNOLOGICAL

Fig. 1. PESTLE analysis of the macroenvironment.

Industry attractiveness was analyzed with reference to
the “Five-Forces model”2 (Fig. 2).
From the above analysis, provision of HNS attractive.
The key force is threats from new entrants. ISH Nursing
Division will have to focus on customers’ requirements
and needs through a well established ‘Voice of the
customer measurement’ and to convert the existing
customers to ‘life time value’ customers so that they will
recommend the services to others and in turn increase
patients’ conversion rate to ISH.
RESULTS AND DISCUSSION
Market and sales analysis

The data recorded in the current ISH Marketing
Report showed that 75% of patients/customers visiting
ISH were from the Kinta District. Total patients
contribution within the Kinta district (Ipoh) for the year
2003 was approximately 105,000. A majority (65%) of
the patients lived within a 20 km radius from the hospital
location ie. within easy accessibility. HNS can be viewed
as having a high potential for increase of total patients
conversion rate for the hospital growth in terms of
demand. Currently there are no such services being

20

Mah
High
Threat of new entrants



As aging population increases,
demand increases





Low start up capital
Low risk service
Affordable community willing
to pay for convenience from
working class care givers

Low

Low
Bargaining Power of Suppliers






Supplier of services
originates from
existing team–committed
and ready to serve
Minimum manpower
requirement
Constant supply of
trained personnel from
KPJ owned college

Low
Bargaining power of buyers

Intensity of rivalry



6 major competitors but have
NOT initiated such services



No choices offered from
competitors



Focus on pricing but not on
added value



High confidence with
ISH Nursing Services



Low margins – just enough to
cover cost






Benefits based on assumptions

Pricing is affordable
Easy accessibility

Low
Threat of substitution



Difficult to replace ‘good customer
care and competent services’



Cannot substitute professional
nursing service



Confidence from life time value
customers

Fig. 2. Porter Five-Forces Model analysis of the microenvironment.

Competitor analysis

Six private hospitals in Ipoh were analyzed. One of
the key competitors completed its expansion capacity in
2003 while the rest had minimal renovation works done.
Based on current capabilities it was unlikely that they
would explore developing HNS as it was projected as
low profit margin business if viewed as a single business
venture. The threats of new entrants to this service is
likely to occur in the next five years as some may expand
on their facilities and build up their customers’ profile.

Low cost

Differentiation
Advantage

Broad
Competitive scope

offered to the community; therefore there is a potential
target market from other healthcare centers as well.
The business strategy of ISH Nursing Division should
continue gaining further service differentiation as
depicted in Figure 3 (Porter’s Generic strategies
(1980)).3 Wellness of care has not been fully explored by
the public/private sector. HNS should be managed solely
by trained nurses where nurses will practice as
independent practitioners. Doctors will act as a resource
persons to support this service.

Broad
low cost

Broad
differentiation

Focused
low cost

Focused
differentiation

Narrow

Fig. 3. Porter’s generic strategies (1980).

Customer analysis

ISH’s customers included patients and relatives from
the local community and nearby districts. They
comprised of patients from categories of cash paying,
company guaranteed employees, corporate clients and
health insurers companies. Internal customers included
doctors and employees.
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Geographical aspect

Purchase

75% of patients/customers visiting ISH were from the
Kinta District. 65% lived within 20 km from ISH.
(Proposed targeted HNS covered area within 20 km
from ISH)
It was noted that the majority of customers were
concerned with quality of service, speed of delivery,
competency reliability, consistency, reputation (brand
equity) and pricing.4

Once the customer has decided to purchase this
service, then the opportunities of conversion of other
family members and friends to the hospital services will
increase. This will increase the number of outpatients’
visits as potential ‘customers’ to our inpatients’ hospital
facilities/services.

Understanding customer behavior

If the experience is a pleasant one, the likelihood of
‘repeated’ or ‘life time value’ customers will increase
and they will positively promote the service to others.
Monthly customer feedback analysis on percentage of
customers wanting to introduce customers to come to
ISH has been encouraging as it achieves about 80% 90% positive results. This will substantiate the
assumption that the satisfied customers can become
promoters and increase the conversion rate of
outpatients coming in to ISH to utilize the hospital
various facilities and services. Based on historical data
trends, it is projected that for every 10 outpatient visits,
one could be referred as an inpatient.

In order to provide services that meet the needs and
wants of customers/patients, one needs to understand the
behavior of potential customers.
Decision to participate

Several need perceptions may trigger a response to
use the HNS such as:a) Continuum of care : especially for post natal mothers
and their babies,
b)Convenience for chronically ill patients : as most care
givers may be in the working class category; it is
difficult to make arrangement to send patients back
to hospital for simple procedures such as change of
urinary catheters etc.
c) Economical : as this may be seen as a means of
shortening hospital stay.
Information search

After becoming aware that there is a need, the
customers may now seek information on how this need
can be met. Hence there is a need to create knowledge
intelligence through provision of flyers, pamphlets and
website access.
Evaluation of alternatives

Through an interview and observational short survey,
there has not been any similar HNS initiated by the local
competitors as yet.

Post-purchase decision

Segmentation

The market is made up mostly of patients/contacts
that need access to healthcare services/facilities. They
include corporate clients, cash paying in-patients, health
insurers, outpatient referrals and doctors. To acquire data
for the segmentation, a marketing survey that was
conducted for cardio thoracic facilities was used. The
business segmentation approach was used to identify
and analyze the various segments5 (Table 2).
In general, ISH customers fall in the category of good
purchasing power with several clinical disciplines and
age group. As HNS does not have direct impact on
segregation of case mix, subsequent segmentation need
to be focused on target groups so as to ensure marketing
programs become more focused.

TABLE 2—Segmentation chart
Variables

General customer segmentation

Which category of customers
Corporate clients
		

Cash paying
Health insurers
in -patients		

Outpatients
referrals

Referring Drs.

Age & Life style

Middle age &
working class
		

Age from young
to old & working
class, pensioners

Middle age &
working, nonworking class

Age from young
to old & working
class, pensioners

Age from young
to old & working
class, pensioners

Purchasing power

Good

Good

Selective

Good

Good

Medical / surgical disciplines

Multi- discipline

Multi- discipline

Multi- discipline

Multi- discipline

Multi- discipline

Affordability
No problem
Cost restraint
Policy restraint
			

No problem

No problem

Decision maker On service usage

Family members

Attending Dr.

Employer family
members care giver

Family members
care giver

Insurance policy
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TABLE 3—The SWOT Matrix
STRENGTHS
a) Structured services
b) Customer loyalty
c) Good track record
d) Group synergy – best practice
visit
e) Multi-skilled/staff mix
f) Staff motivated /committed
g) Good services difficult to substitute
h) Low cost base
i) Increased in ‘working class & aging population’

WEAKNESSES
a) Short radius coverage limiting access
b) Cost of transportation
c) Cultural sensitivity
d) Time limited – 1 to 1 1/2 hours pe

OPPORTUNITIES
THREATS
a) Conversion of customers/patients including
a) Deregulation – increased in maternity
family members & relatives from internal and 		 and nursing homes
external sources (especially from competitors)
b) Competitors growth
b) Branding
c) Price war
c) Specialization in home care
d) Increased in disposable income

CONCLUSION

The findings of the marketing analysis of ISH Home
Nursing Service can be summarized in a SWOT-matrix6
(Table 3).
From the analysis, the internal and external
environments affecting the marketing plan for HNS has
been systematically explored. The areas of weakness can
be easily resolved once the service is well established
e.g. extending the radius of coverage or increasing the
time of visit etc. The strength demonstrates that there are
adequate capabilities to initiate HNS at ISH. The
opportunities support the decision further.
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Correction of Cobb’s Angle Following Instrumentation
and Fusion for Scoliosis Surgery
Abdul Malik H, FRCS
ABSTRACT
A study to look at the outcome of posterior spinal fusion for scoliosis surgery was done at
Damansara Specialist Hospital from the year 2000 till 2004. A total of 10 cases were found.
Anterior spinal procedures were excluded from the study. The average follow up duration was
14.7 months, ranging from 2 months to 36 months. The average Cobb’s correction angle for the
thoracic spine was 51.6% ranging from 41% - 60% and for the lumbar spine, the average
correction was 58.5% ranging from 54% - 63%. KPJ Medical Journal 2004; 2:23–25
Key words : Cobb’s angle, scoliosis

BACKGROUND

Spinal fusion was started by Russell Hibbs for spinal
tuberculosis in 1911.1 Paul Harrington was the first to
start putting rods successfully for polio patients in the
late 50’s2 who used to spend months in hospital waiting
for fusion and suffering high pseudoarthrosis rate
(almost 50%). He achieved far better correction and
better union rate. Correction using the anterior approach
was performed and popularized by Hodgson for
tuberculosis in Hong Kong in the late 50’s, although the
procedure had been described much earlier.
Various authors have put forward principles of
corrective scoliosis surgery. These included Harrington,
Moe, Cotrel, Dubousset, Shufflebarger, Bridwell and
Asher. The Harrington rod could only correct the spine
in the coronal plane but might result in a flat back
syndrome, and loss of sagittal contour. The Luque rod
could correct the coronal and saggital contour but was
not stable in compression, as it did not use any hook
system. A compromise with Harrington rod on the
concave side with distraction and a Luque rod on the
convex side was done to help get a better correction in
coronal and sagital plane.
Critical analyses of long term outcomes have
provided valuable insights into the various
instrumentations used. The incidence of pseudoarthrosis
has greatly reduced. Flat back syndrome, which is as a
consequence of distraction instruments, has been
reduced with double rod and compression instruments.3
Pathologic anatomy and classification

Scoliosis is a three dimensional deformity that alters
sagittal, transverse and coronal plane alignment of the
spine. Early attempts to classify scoliosis were mainly
on coronal plane deformity, whereas recent
classifications have included the sagittal and rotatory
elements. Ponsetti and Friedman were the first to
classify coronal plane deformity which consists of single

major lumbar, single major thoracolumbar, combined
thoracic and lumbar (double major), single major
thoracic and double major thoracic.4 By doing flexibility
studies, one could say whether the curve is flexible,
compensatory or fractional. King et al in 1983 further
classified scoliosis based on surgical experience and
outcome.5 With the advent of multihook and segmental
correction, Lenke has put forward a more
comprehensive classification system. If both coronal
plane and sagittal plane were considered many more
additional patterns can be described. Asher et al6 argue
that analysis of the three dimensional deformity rather
than classification of curve pattern is more useful
approach to preoperative planning and fusion levels.
Intraoperative techniques of correction

Although in theory, multisegmental fixation can
allow three dimensional correction, the amount of
vertebral body derotation that can be achieved is limited.
Wood et al used CT Scan to evaluate pre-operative and
post operative correction using Cotrel-Dubosset
Instrumentation and Isola found good frontal plane and
sagittal plane correction, but correction in the transverse
plane (rotation) was disappointing.7,8 The various
instruments use different principles of application to
correct the deformity.
METHOD

This is a retrospective study of medical records
between the year 2000 and 2004. There were thirteen
cases of scoliosis surgery. Three of the cases were
excluded, as they were anterior approaches and fusion.
The results of ten cases, which had only posterior
Correspondence: Abdul Malik H, Damansara Specialist Hospital,
119, Jalan SS 20/10, Damansara Utama, 47400 Petaling Jaya,
Selangor.
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instrumentation and fusion, were reviewed. All the
corrective methods were performed using CotrelDubousset derotation manouver.9

instrumented level (68º – 30º) but a progression from 22º
to 30º at the uninstrumented lumbar level. Figure 1
illustrates one of our cases.

RESULTS

DISCUSSION

The results are summarized in Table 1. Case number 1
had an anterior release at the same time, as the spine was
stiff. Case number 6 was a double curve. As the lumbar
curve was thought to be a secondary curve (22º), it was
not
fused
nor
instrumented.
Follow
up
x-rays at 6 months showed a good correction at the

The amount of correction in scoliosis surgery is
dependant more on the flexibility of the spine than the
type of instrumentation. The author has used CotrelDubousset, PASS (Poly Axial Spine Surgery), XIA
(Stryker) and polyaxial U screws from Scient’x, with
equally good results. Comparing the results with other

TABLE 1—Summary of outcome in a series of 10 patients
Case
Pre-Op.
Cobb’s Angle
Post-Op.
Cobb’s Angle
				
( % of correction )		
						
		
Thoracic
Lumbar
Thoracic
Lumbar
1
2
3
4
5
6
7
8
9
10

60º		
92º		
74º		
72º		
68º		
34º
55º
50º		
42º
66º
70º		
50º		

31º (51.6)		
52º (56.5)		
37º (50.0)		
40º (45.5)		
30º (54.1)		
20º (41.2)
20º (63.7%)
20º (60.0)		
22º (48.6)
30º (54.5%)
36º (48.6)		
20º (60.0)		

Duration of
Follow-up
(months)
36
30
19
9
7
5
17
5
2
17

The average duration of follow-up was 14.7 months, ranging from 2 months to 36 months.
The average percentage of correction was 51.6% for the thoracic region, ranging from 41% to 60% and 40.9% for the
lumbar region ranging from 54.5% to 63.5%.

Fig 1. Pre and post-operative radiograph of a single level stiff thoracic scoliosis following
Cotrel-Dubousset type of corrective manouver.

Correction of Cobb’s Angle

studies, the average correction is about the same or less.
Also among our sample, there were two adults whose
ages were 26 and 29 years old, whose spines were stiff,
making bigger correction difficult. One of the adults after
making about 50% correction still has heaviness on the
concave side of her spine (wake up test was negative). The
author believes that, it is due to traction on the anterior
motor fibres. Thus although the correction is modest by
western standards, the ultimate aim of scoliosis surgery is
to have a balanced spine which has fused. The patients
have not lost their correction post operatively until follow
up, which would mean the spine has fused.
Do patients feel satisfied with surgery? Health
outcome studies for scoliosis with a follow up of two
years clearly shows that 80% of patients are satisfied,
having reported improvement in pain, physical function,
social function and perceived health.10 In the long term,
Dixon et al11 found that not only was there improvement
in the pain pattern in most of their patients but there was
increased capacity for physical activity.
CONCLUSION

Scoliosis surgery is a safe surgery. The patient can
expect an average of 51% Cobb’s correction angle in the
thoracic area and around 58% in the lumbar area. The
correction has maintained over a period of 36 months
with no loss of correction.
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Imaging of Cardiac Anatomy in Complex Congenital
Heart Disease: the Role of Echocardiogram and
CT Scan
Zarin Zain, MBBS,MMed(Paeds),1 Yang Faridah, MBBS, M Radiology,2 and Ainul A, MBBS2
ABSTRACT
Objective. To report our experience in assessing the usefulness of different imaging techniques
in evaluation of cardiac anatomy in complex congenital heart disease.
Methods. Twenty-five patients with various type of complex congenital heart disease underwent
echocardiogram and Computerized Tomography (CT) scan examination. Eight patients
underwent catheterization and angiography. All imaging studies were reviewed for the following
parameters: cardiac situs, intra-cardiac connections and morphology, aortic root, pulmonary
artery and branch pulmonary arteries. The individual anatomic measurements detected by
echocardiography were compared with those identified by CT scan and angiogram. The data
were analyzed statistically by a student’s t-test and p-value less than 0.05 was considered as
statistically significant.
Results. Patients consisted of 10 males and 15 females. The median age was 2 years (range
1 month to 16 years) and the median body weight was 15.8 kg. There was no difference between
age and sex. The diagnosis by echocardiogram was in agreement with that by CT scan. There
was no statistical difference in the measurements of the aortic root, pulmonary artery and branch
pulmonary arteries. CT scan established the diagnosis in one case and gave additional
information in 15 cases.
Conclusion. Echocardiogram will remain the most important tool for diagnosis for congenital
heart diseases. The availability of high speed CT scan with excellent images compliments
echocardiographic findings and gives additional information to complex cardiac anatomy.
Together they offer extremely useful information about abnormalities of the heart and great
vessels as well as the assessment of cardiac anatomy and function. KPJ Medical Journal 2004;
2:26–29
Key words : 2-Dimensional echocardiogram, CT scan, Complex congenital heart disease.

INTRODUCTION

The ability to diagnose complex congenital heart
disease non-invasively is one of the greatest advances in
the management of children with cardiac defects.
Initially, 2-dimensional echocardiography was only able
to display anatomy but later the availability of colour
and Doppler measurements allowed the quantification of
pressure and flow.1 Precise delineation of intracardiac
anatomy has been made possible by combining
2-dimensional echocardiography and color-flow
imaging. In addition to Doppler echocardiogram, pulsed
Doppler gives a more accurate timing of flow. Therefore,
pulsed Doppler and continuous wave Doppler provide a
complete haemodynamic assessment.1-3
Computerized Tomography (CT) imaging, also
known as CT scan is an imaging technique which
produces static film images of soft tissue, bone, and
blood vessels. Since its invention about 25 years ago, CT
scan imaging has seen great advances in technology and
clinical performance. Current CT scan machines are
ultra-fast, quiet machines and have system-specific
programs to suite the needs of the examination. Cardiac
gated examination of the heart allows the radiologist to

reconstruct images post-production and produce
3-dimensional pictures. Although echocardiography and
angiography are the dominant imaging modalities in
patients with congenital heart disease, CT scan is a
valuable noninvasive adjunct. CT scan is effective in
demonstrating the complex cardiovascular morphology
present in congenital heart disease, especially the
extracardiac and vascular morphology. In patients with
tetralogy of Fallot with complex pulmonary artery
anatomy, CT scans are useful in demonstrating the
pulmonary artery anatomy, along with the significant
aorto-pulmonary collateral vessels.4
Cardiac catheterization and contrast angiogram still
remain the gold standard to diagnose and obtain
1
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haemodynamic data in patients with congenital heart
disease.5 Catheterization is necessary when non-invasive
data could not clearly define the abnormalities or when
the data are conflicting. In general, each imaging tool has
its advantages and limitations in diagnosing congenital
heart diseases. Therefore, the purpose of this paper is to
report our experience in assessing the usefulness of
different imaging techniques in determining cardiac
anatomy in children with complex congenital heart
disease particularly echocardiogram and CT scan.

METHODOLOGY

Twenty-five patients with congenital heart disease
who underwent investigations between January 2000 to
January 2003 for various indications to determine the
exact cardiac anatomy before or after surgery (corrective
or palliative) were selected into this study. For all patients,
echocardiographic (2-D and Colour Doppler) studies
were performed before other cardiac imaging modalities
such as CT scan or cardiac catheterization were done.
Echocardiography

Echocardiographic examination was performed in the
supine or left lateral semi-recumbent position whenever
possible. Sedation was only used in smaller children.
Examinations were performed by the paediatric
cardiologist using a Hewlett Packard Sonos 2000 or
5500 ultrasound scanner and recorded on videotape. An
electrocardiographic trace (ECG) was recorded
simultaneously with the echocardiogram. Transducer
frequency was 3.5 MHz or 5 MHz for most of the
patients and 7.5 MHz for patients less than one year old
to provide optimal imaging and Doppler ultrasound
recordings.
CT Scan and Angiogram

All patients underwent standard cardiac gated with
intravenous contrast CT scan procedure. Only eight
patients underwent cardiac catheterization. The data
were obtained from the reports prepared by the cardiac
radiologist and missing data were measured directly
from the films by the paediatric cardiologist.
In each patient, we attempted a comprehensive,
segmental analysis that included delineation of cardiac
situs, cardiac diagnosis, aortic root and pulmonary artery
and branch pulmonary artery diameter measurements.
Site of measurements of vessels were standardized for
both echocardiogram and CT scan as much as possible.
The branch pulmonary arteries were all measured at the
bifurcation of the main pulmonary artery. After all
imaging results had been obtained, the individual
anatomic measurements detected by echocardiography
were compared with those identified by CT scan and
angiogram.
The data were analyzed statistically and expressed as
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frequency and percentage using Microsoft Excel.
Statistical significance was analyzed by a Student’s
t-test and a p-value less than or equal to 0.05 is
considered as statistically significant.
RESULTS

There were 10 male and 15 female patients. Their
ages ranged from one month to 16 years with the mean
age of 5.8 years and the median age of 2 years. The
median body weight and height were 15.8 Kg and 113.9
cm respectively. The ethnic groups consisted of 9(36%)
Malays, 14(56%) Chinese, 1(4%) Indian and 1(4%) with
mixed origin.
There were 11 patients with tetralogy of fallot (TOF),
one patient with anomalous left coronary artery from
pulmonary artery (ALCAPA), two patients with truncus
arteriosus, one patient with Marfan’s Syndrome, one
patient with total anomalous pulmonary venous
connection (TAPVC) and atrial septal defect (ASD), two
patients with coarctation of aorta, one patient with
pulmonary artery sling, four patients with complex
transposition of great arteries (TGA) and two patients
with double outlet right ventricle with pulmonary atresia.
There was no statistically significant difference
(p-value > 0.05) between the measurements obtained
from echocardiography and CT scan for aortic root size,
main pulmonary artery and branch pulmonary arteries.
CT scan established and confirmed the diagnosis in one
case (TAPVC) in which the patient was earlier
diagnosed as a sinus venosus atrial septal defect with
severe pulmonary hypertension. An immediate CT scan
was performed after intra-cardiac pressures were
recorded by catheterization. Angiographic studies were
deferred due to high risk but CT scan images showed the
anatomy precisely. CT scan also gave additional
information about the pulmonary artery system in nine
cases, aberrant vessel in one, anomalous coronary artery
origin and course in one and aortic abnormalities in four
cases (Table 1).
Echocardiography was able to give a correct
anatomical diagnosis in 24/25 cases while CT scan gave
additional information in 15 cases. The anatomy of
ALCAPA was not well seen on echocardiogram and CT
scan in one patient and the diagnosis was finally
confirmed by angiography.
TABLE 1—Cardiovascular anatomy which was not well
visualized by transthoracic Echocardiogram but delineated
well by CT scan
Cardiovascular anatomy
Aortic abnormalities
Main Pulmonary Artery
Right Pulmonary Artery
Left Pulmonary Artery
Anomalous Pulmonary Veins
Aberrant Subclavian Artery
Anomalous Pulmonary Artery

No. of cases
4
2
4
3
1
1
1
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Specific lesions

Tetralogy of Fallot : TOF was the most common
diagnosis and was found in 11 patients. Three of these
patients had severe type of TOF with pulmonary atresia.
Of these two had pulmonary atresia with ventricular
septal defect and one had pulmonary atresia with
multiple aorto-pulmonary collateral arteries. Each one
was correctly diagnosed by echocardiogram and all
patients had Blalock-Taussig shunt performed. CT scan
was able to determine the arch situs clearly as well as the
pulmonary arteries compared to echocardiogram. CT
scan was also useful post-operatively to assess the
location of Blalock-Taussig shunt relative to its
surrounding anatomy and its patency.
Total Anomalous Pulmonary Venous Connection :
one patient had TAPVC and the diagnosis was correctly
established by CT scan after echocardiogram and
cardiac catheterization. However, echocardiogram
initially showed large sinus venosus atrial septal defect.
CT scan showed that all four pulmonary veins drain into a
horizontal vein that lies superior to the left atrium (Fig. 1).
Transposition of great arteries : There were five
patients with complex transposition of great arteries.
The first patient had TGA, pulmonary stenosis (PS) and
double outlet right ventricle. The pulmonary arteries in
this patient were not visualized well due an to abnormal
thoracic cage. CT scan gave a more accurate diagnosis
and delineation of the pulmonary artery including
measurements.
The second patient with TGA, PS and ventricular
septal defect (VSD) and was correctly diagnosed by
echocardiogram. CT scan gave an additional
information of an aberrant right subclavian artery
(ARSA) arising from the distal end of the arch of aorta.
The third patient had TGA, VSD and PDA with
hypoplastic aortic arch. Echocardiogram was able to
show a right coronary artery with an anomalous course
traversing the main pulmonary artery that was not well
seen on CT scan.
The fourth patient had TGA, VSD, tricuspid atresia
and hypoplastic aortic arch.
The fifth patient had a congenitally corrected TGA,
pulmonary atresia, atrio-ventricular canal defect with
situs inversus totalis. These abnormalities were correctly
visualized by echocardiogram and confirmed by CT
scan in both of these patients.
Less frequent abnormalities : Several less common
abnormalities were present in the 25 patients in the study
group. Echocardiography and CT scan were both useful
in detecting extracardiac vascular anomalies, which
included truncus arteriosus and hemitruncus arteriosus,
aortic aneurysm, coarctation of the aorta with sub-aortic
stenosis and pulmonary artery sling.
CT scan showed an anomalous left pulmonary artery
arising from right pulmonary artery with complete
tracheal stenosis in the patient with pulmonary
artery sling (Fig. 2). However, echocardiogram defined
pulmonary artery sling just as clear as CT scan (Fig. 3).

Echocardiogram was unable to visualize the aortic
aneurysm in Marfan’s Syndrome due to chest deformity.
CT scan revealed clearly of an aortic dissection in this
patient.

Fig. 1. 3-Dimensional reconstruction from CT scan of total
anomalous pulmonary venous drainage.

Fig. 2. CT Scan of pulmonary artery sling showing the left
pulmonary artery arising from distal right pulmonary artery.

Fig. 3. Echocardiogram showing pulmonary artery sling.
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DISCUSSION

Most congenital heart abnormalities can be diagnosed
by 2-dimensional echocardiogram.1-5 This study
describes the diagnostic ability of 2-dimensional
echocardiogram in evaluating intra and extra cardiac
abnormalities found in infants and children.
Anatomical abnormalities were detected in all cases
in this study. It is the first choice of investigation and
holds advantage over other imaging modalities because
it is non-invasive, quick, reproducible, portable and the
findings can be recorded. It gives an accurate or ‘crisp’
anatomy and haemodynamic analysis can also be
performed. It is suitable on patients as small as a four
month-old fetus (ante-natal echocardiogram).6
However, the accuracy of echocardiography relies on
the operator and because the current ultrasound scanner
produces only 2-dimensional images, the images will
then need to be reconstructed mentally by the person
performing it. Thus, adequate training is required to
ensure paediatric cardiologists and echocardiographers
gain expertise with cardiac ultrasound and understand its
limitations and its pitfalls.7 Echocardiography is also
limited by its availability of a good ‘echo window’. The
diagnostic utility of echocardiography markedly
diminishes as patients grow and their acoustic windows
become progressively more limited. Imaging is also
limited in patients after median sternotomy for surgical
repair because of the scarring process. Its limited depth
resolution restricts its value in visualizing extra cardiac
structures, particularly when they are distant to the
transducer. Generally, the pulmonary arteries are
difficult to visualize using echocardiogram, especially
the branch pulmonary arteries.4,7
Further evaluation of cardiac anatomy may be
necessary in some patients and usually other noninvasive imaging modalities such as Magnetic
Resonance Imaging (MRI) and CT scan can be
performed. MRI is a non-invasive technique with unique
soft tissue resolution capabilities.8 It produces images
without the use of ionizing radiation or angiographic
contrast injections and has a wide field of view with
multi-plane imaging capability. MRI uses the inherent
contrast between blood, myocardium, air and fat,
allowing distinctions between organs and structures.4,8
Besides accurate anatomic reproduction of the thoracic
organs, the MRI can also produce dynamic blood flow
imaging and add new information about anatomic and
functional variations associated with each lesion8.
Cardiac MRI’s are commonly performed in leading
paediatric heart centres all over the world with excellent
images and results. However, we have found that the
logistics to perform a cardiac MRI in paediatric patients
in our institution was not favourable due to the
requirement of general anesthesia and prolonged time of
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study. Therefore, in our group of patients, CT scan is
commonly performed in a selected number of patients
for obtaining additional anatomical information in
patients with complex cardiac malformation. CT scans
can be performed at short notice with minimal
preparation and it requires minimal and short-term
sedation in some smaller children only. Patients who are
undergoing staged surgery as part of their treatment
would benefit from having a CT scan as it can provide
information to the surgeons regarding the precise
anatomical site of artificial shunts or conduits which
may have been compressed or displaced due to growing
organs.9 The major disadvantage of CT scan is that it
exposes these children to radiation.
SUMMARY

2D-echocardiogram will remain the imaging tool of
first choice for diagnosis of congenital heart diseases.
Our experience has shown the CT scan is a valuable
investigation and plays an important part in the
diagnostic sequence for assessing congenital heart
disease. Patients with complex cardiovascular anatomy
will benefit most if these two imaging modalities are
combined together as part of their investigation.
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Anti-Mycoplasma Pneumoniae Antibody in
Patients Tested in the KPJ Group of Hospitals
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ABSTRACT
Objective. The purpose of this study was to determine the prevalence of Anti-Mycoplasma
pneumoniae antibody in patients tested within the KPJ Group of Hospitals.
Results. The results indicated that using a cutoff titre (1:40) for positivity there was a high
seroprevalence to anti-Mycoplasma pneumoniae antibody among the population studied and
there was no difference in seroprevalence rates among the races, sexes, hospitals and ages
studied.
Conclusion. There was a high seroprevalence to anti-Mycoplasma pneumoniae antibody
among the KPJ patients studied. A study should be carried on a healthy population to determine
prevalence of anti-Mycoplasma pneumoniae antibody so that the positive cutoff titre could be
reviewed if needed. KPJ Medical Journal 2004; 2:30–34
Key words : Mycoplasma pneumoniae antibody, seroprevalence.

INTRODUCTION

This study was carried out to determine the antiMycoplasma pneumoniae antibody prevalence among
patients in the KPJ hospitals.
Mycoplasma pneumoniae is a bacterium, which
causes upper respiratory tract infections with fever,
cough, malaise, and headache in a majority of cases in
both adults and children. This may lead to
tracheobronchitis with fever and nonproductive cough.
Radiologically confirmed pneumonia develops in 5-10%
of cases. Extrapulmonary syndromes, including
cardiologic, neurologic, and dermatologic findings are
rare.1
Pneumonia caused by M. pneumoniae is atypical in
that the x-ray signs are usually more extensive than
indicated by physical examination. This organism also
causes upper respiratory illness without pneumonia and
asymptomatic infection.2 The population of all ages is at
risk but rarely children less than 5 years old. It is the
leading cause of pneumonia in school-age children and
young adults.1
The use of anti-Mycoplasma pneumoniae antibody
titre is an important diagnostic tool to aid the clinician in
diagnosis.
METHOD
Testing of serum specimens from patients for
anti-Mycoplasma pneumoniae antibody

The Serodia-MYCO II kit from Fujirebio Inc of
Tokyo, Japan, was used for the study. This test kit
employs the particle agglutination method for the

detection of Anti-Mycoplasma pneumoniae Antibody.
Quality control was carried out as recommended in the
SERODIA-MYCO II product insert, using the controls
supplied by Fujirebio Inc.
This was a retrospective analysis carried out over the
period from 1.1.2000 to 31.7.2004. The specimens used
in this study were requests for Mycoplasma pneumoniae
antibody tests received by LabLink from six of the KPJ
hospitals. These hospitals shall be referred to as Hospital
A, Hospital B, Hospital C, Hospital D, Hospital E and
Hospital F in this study. The results were compiled with
the help of the WinLIS software, which is an in-house
laboratory information system developed by LabLink.
RESULTS
Interpretation

The results were interpreted as recommended by
Fujirebio Inc. A specimen showing negative reaction
with Unsensitized Particles (1:20 final dilution) but
demonstrating positive reaction or more with Sensitized
Particles (1:40 final dilution) is interpreted as
POSITIVE. The end antibody titre is determined as the
final dilution giving a (+) pattern.
Regardless of the reading of the reaction pattern with
Unsensitized Particles a specimen showing negative
reaction with Sensitized Particles (1:40 final dilution) is
interpreted as NEGATIVE.
Correspondence: Mohd Shazwan Lui, LabLink (M) Sdn Bhd,
Suite 1, 3rd Floor, Bangunan PharmaCARE, Lot 129,
Section 85A, Jalan Pahang Barat, 53000 Kuala Lumpur.

Prevalence of Anti-Mycoplasma Pneumoniae Antibody

A specimen showing negative reaction with
Unsensitized Particles (1:20 final dilution) and
demonstrating equivocal reaction with Sensitized
Particles (1:40 final dilution) is interpreted as
INDETERMINATE.
The positive rate for anti-Mycoplasma pneumonia
antibody among the patients in the KPJ Hospitals were

analyzed based on hospital, race, sex and age. (Tables 1,
2, 3 and 4) and Figures 1, 2, 3, 4, 5.
About 43% of all specimens had a titre of 1:40 and
less, while 65% of all specimens had a titre of 1:80 and
less. About 80% of all specimens had a titre of 1:160 or
less.
Table 5 lists the distribution of the titres obtained.

TABLE 1—Mycoplasma pneumonia Results by Location
Total Number of Patients

Number Negative

Number Positive

% Positive

301
845
623
195
104
60

35
128
129
35
21
4

266
717
494
160
83
56

88%
85%
79%
82%
80%
93%

Hospital A
Hospital B
Hospital C
Hospital D
Hospital E
Hospital F

Fig. 1. Mycoplasma pneumonia Results by Location.
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TABLE 2—Mycoplasma Tests Results by Race
Total Number of Patients

Number Negative

Number Positive

% Positive

537
191
1208

82
35
210

455
156
998

85%
82%
83%

Chinese
Indian
Malay

Fig. 2. Mycoplasma Tests Results by Race.
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TABLE 3—Mycoplasma pneumonia Tests Carried Out by Sex
Total Number of Patients

Number Negative

Number Positive

% Positive

1135
999

202
152

933
847

82%
85%

Male
Female

Fig. 3. Mycoplasma pneumonia Tests Carried Out by Sex.
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TABLE 4—Age Distribution of the Seroprevalence of Antibodies to M.pneumonia Among Patients
Suspected to Have M. pneumonia Infection in KPJ Hospitals
Age (Years)

Total Number of Patients

Number Negative

Number Positive

% Positive

795
397
182
87
76
110
113
104
126
42
132

111
53
23
10
13
22
17
20
20
17
48

684
344
159
77
63
88
96
84
106
25
84

86%
87%
87%
89%
83%
80%
85%
81%
84%
60%
64%

0-5
6-10
11-15
16-20
21-25
26-30
31-35
36-40
41-45
46-50
>51

Fig. 4. Age Distribution of the Seroprevalence of Antibodies to M.pneumonia Among Patients
Suspected to Have M. pneumonia Infection in KPJ Hospitals.
100%
90%
% Positive

80%
70%
Percentage (%)

32

60%
50%
40%
30%
20%
10%
0%
0-5

6-10

11-15

16-20

21-25

26-30

31-35

Age Groups (Years)

36-40

41-45

46-50

>51

Prevalence of Anti-Mycoplasma Pneumoniae Antibody

33

Fig. 5. Mycoplasma Tests Results by Titre.
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TABLE 5—Mycoplasma Tests Results by Titre
Titre (Dilution)
<1:40
1:40
1:80
1:160
1:320
1:640
1:1280
1:2560
1:5120
1:10240
1:20480

Total Number of Patients
354
554
472
325
201
108
61
47
5
3
3

DISCUSSION

It was noted that the seroprevalence rate for antiMycoplasma pneumonia antibody was not different
when compared among the hospitals, races, sexes and
ages.
Our study revealed a high seroprevalence rate of 80%
for the 1 – 5 years old up to less than 45 years old. The
high rate of seroprevalence leads to a suspicion of a pre
existing high seroprevalence rate among the healthy
population. This high seroprevalence could also be
biased due to the population tested from the KPJ Group
of Hospitals being at risk of infection. In contrast the
positive rate for any healthy Finish population is 16% in
2 – 4 years children and 40% - 50% in adulthood for
M. pneumoniae immunoglobulin G (IgG).3
It is interesting to note that despite the high positive
rate, the occurrence of cold agglutinins (known
complication of M. pneumoniae infection) in this
population, has rarely been observed, leading us to
suspect that false high positivity to M. pneumonia in our
population is higher than 1:40, which is the cutoff used
to define a positive result.
ELISA test is another option of diagnosis and a

study in India recommended the use of IgM specific
ELISA test for M. pneumonia in the diagnosis of acute
M. pneumoniae infection.4 However, the difficulties in
running ELISA tests, with a turnaround of 2 – 3 weeks
due to batching of specimens, rules this method out as a
tool for quick diagnosis and treatment of M. pneumoniae
infection. The use of PCR method for quick detection is
also not feasible in most small laboratories due to high
cost and unavoidable long turnaround time. Thus,
determining the baseline for seroprevalence to antiMycoplasma pneumonia antibodies for the population
will help give the doctors some indication of the
likelihood of M. pneumoniae infection in a patient.
This study would have benefited if a correlation
between the laboratory results obtained and the final
diagnosis of the patients were studied. The patients with
recent or current infection could have been excluded in
determining the seroprevalence baseline for M.
pneumonia for the population.
The determination of the baseline prevalence for antiMycoplasma pneumonia antibodies could be used to
review the present cutoff titre of >1:40 for positive
results, recommended by the supplier. From this study it
seems very likely that the present cutoff titre is too low.
A cutoff titre of greater than or equal to >1:160 seems to
be more indicative of recent or current infection.
However, a study on a healthy population is needed to
determine the appropriate positive cutoff titre for our
local population.
The possibility of cross reactivity to unknown factors
cannot be ruled out.
CONCLUSION

There is not much difference in the seroprevalence
rate for anti-Mycoplasma pneumoniae antibody when
compared among hospitals, races, sexes and ages. This
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seems to indicate M. pneumonia infection rates are not
influenced by those factors.
However, the study revealed a high seroprevalence to
M. pneumoniae among the group studied, indicating a
need to study the healthy population to determine if this
is reflected in that population too. This is important to
review the present cutoff titre of >1:40 for positive
results.
Diagnosis of acute infection remains a problem due to
the difficulty in the test methods presently available.
Setting a reasonable cutoff titre for positivity would
increase the predictability of a current infection. Assays
such as the Serodia-Myco II could then be used as a
more reliable and quick screening test for M.
pneumonia. The positive samples could be further tested
using the ELISA or PCR method for confirmation of the
infection and a central PCR laboratory catering for the

country would make it feasible for quicker and less
expensive PCR test for Mycoplasma pneumoniae.
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A nnotations
Pegylated Interferons and Advances in Therapy
for Chronic Hepatitis C
Mazlam MZ

FRCP, FAMM

INTRODUCTION

NATURAL HISTORY

Hepatitis C was first described in 1974 by Prince and
colleagues1 as post-transfusion non-A, non-B hepatitis.
Chronicity of post-transfusion non-A, non-B hepatitis
was later identified as a mildly symptomatic disease
with elevation of liver enzyme alanine aminotransferase
(ALT) and chronic hepatitis seen on liver biopsy.2 The
infectious nature was proven when the disease could be
transferred from humans to chimpanzees.3 The etiologic
agent, the hepatitis C virus (HCV), was identified as a
genetic sequence in 1989 by Choo and coworkers4
through random polymerase chain reaction (PCR) assays
in plasma of chimpanzees chronically infected with
non-A, non-B hepatitis. This led to the development of a
first-generation HCV antibody test that identified HCV
as the cause of most cases of previously “diagnosed”
non-A, non-B hepatitis.5 With the availability of the new
HCV antibody test, links were made between HCV and
post-transfusion hepatitis (including positivity in
donors),6 hepatocellular carcinoma,7,8 and chronic nonA, non-B infection.9 The antibody test was further
developed and standardized, and in 1992 blood banks
started to screen all blood donors for HCV antibody.10
Hepatitis C virus has an estimated prevalence of 3%
globally, and approximately 170 million individuals are
infected worldwide. The reported prevalence of hepatitis
C in Malaysia is about 0.3% among the blood donors
and screening for blood donation have been carried out
since 1991 in the National Blood Bank.11
HCV is a single-stranded RNA virus with a genetic
sequence of 9700 nucleotides. HCV replicates at a very
high rate of 1012 virions per day and has a half-life of 2.7
hours. The polymerase has no proofreading
mechanisms, and therefore, mutations are common.
Frequent new mutations help the virus escape the
immune system and chronic infection results in most
cases. This perhaps explain the difficulties in vaccine
development and lack of response to therapy. There are
six HCV genotypes (namely genotype 1, 2, 3, 4, 5 and 6)
and more than 50 subtypes.

In chronic hepatitis C (CHC), HCV multiplies in liver
cells and is detectable in the plasma. Until the
development of end-stage liver disease, chronic hepatitis
remains largely asymptomatic, with the exception of the
nonspecific complaint of chronic fatigue, which is
reported in 53% of cases.12 Chronic HCV infection
causes various degrees of necro-inflammation in the
liver, which leads to the build up of fibrosis that may
progress over time to full cirrhosis. Development of
cirrhosis occurs in only 20% of patients, and it takes on
average 20 years from the time of initial infection. A
higher score of necro-inflammation is associated with a
faster progression to cirrhosis.13
Once cirrhosis has developed in a patient infected with
HCV serious complications may occur. Patients may
develop decompensated liver disease with ascites, portal
hypertension with esophageal variceal bleeding, hepatic
encephalopathy and hepatocellular carcinoma (HCC).
TRANSMISSION OF HCV

HCV is primarily transmitted parenterally through
contaminated blood or blood products.14 The main
modes of transmission are :
1. Intravenous drug use
2. Transfusion of blood (before 1992)
3. Percutaneous needle-stick injuries in healthcare
workers
4. Solid organ transplantation from infected donors
5. Sexual transmission (low rates)
6. Perinatal transmission of HCV from mother to infant
(low rates)
7. Tattooing and body piercing (low rates)

Correspondence: Mazlam MZ,
Ampang Puteri Specialist Hospital, 1, Jalan Memanda 9,
Taman Dato’ Ahmad Razali, 68000 Ampang, Selangor.
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DIAGNOSIS OF PATIENTS WITH HCV

Most patients with hepatitis C are diagnosed by
chance. Detection of antibodies against HCV (antiHCV) in the circulating blood system indicates the
patient has been infected. These antibodies are not the
protecting antibodies and thus do not produce immunity
to the patients against the hepatitis C virus. The
diagnosis can then be confirmed using qualitative or
quantitative polymerase chain reaction (PCR) or
transcription-mediated amplification (TMA) techniques
to detect the presence of HCV RNA.
Approximately 30% of patients with chronic hepatitis
C have normal alanine aminotransferase (ALT) levels,
and another 40% have ALT levels less than two times the
upper limit of normal. Generally, the level of ALT
correlates poorly with histologic inflammatory activity
or fibrosis. Patients with chronic hepatitis C, who have
high or normal ALT levels, should be assessed for liver
inflammation and fibrosis through a liver biopsy.
Although the ALT level at baseline may not reflect the
degree of inflammation or fibrosis, reduction of an
elevated ALT level during treatment indicates a
reduction of inflammatory activity.
Genotyping the virus that the patients has is warranted
before initiation of therapy. Pretreatment HCV genotyping
is essential for determining the likelihood of treatment
response. Patients with genotype 2 or 3 virus have a
better prognosis than those with genotype 1 or 4 virus.
Liver biopsy remains the gold standard for assessing
the degree of liver disease (inflammation and fibrosis)
caused by HCV infection. It is an absolute requisite
before antiviral treatment. Liver biopsy is the only
procedure or tool that provides information on possible
contributions of iron, steatosis, and concurrent alcoholic
liver disease to the progression of chronic hepatitis C
towards cirrhosis. The information obtained on liver
biopsy allows affected individuals to make more
informed choices about the initiation or postponement of
antiviral treatment, especially in those infected patients
with persistently normal to slightly elevated ALT level
(< 2x upper limit of normal). A baseline assessment of
liver histology offers a valuable standard for subsequent
comparisons.
Activity and fibrosis are the two major histologic
features of chronic hepatitis C. One of the few validated
scoring systems for these histological features is
METAVIR15,16 scoring system. This system assesses
histological lesions in chronic hepatitis C using two
separate scores, one for necro-inflammatory grade (A
for activity); and another for stage of fibrosis (F).
TREATMENT OF HCV

All patients with chronic hepatitis C are potential
candidates for antiviral therapy.17 Treatment is
recommended for patients with an increased risk of
developing cirrhosis. Since the discovery of hepatitis C

virus, significant advance has been made in the
treatment of hepatitis C.
Treatment regimens range from interferon-alfa
monotherapy to interferon-ribavirin combination
therapy to the newly introduced pegylated-interferon
plus ribavirin. Overall, pegylated-interferon plus
ribavirin is more effective than standard interferonribavirin combination or pegylated-interferon alone.17
Gold standard of treatment of CHC currently is with
pegylated interferon plus ribavirin. There are two types
of pegylated interferon; pegylated-interferon alfa-2b
(Peg-Intron) and pegylated-interferon alfa-2a (Pegasys).
PEGYLATED INTERFERON ALFA

Standard interferon alfa has a short half-life of 5-8
hours. Dosing interferon three times weekly results in
undetectable blood levels of interferon during the
remaining four days. The short half-life of interferon led
to the research and development of longer-lasting alpha
interferons through attachment of a large polyethylene
glycol (PEG) molecule to the interferon alfa protein.
These larger pegylated interferon molecules have a
prolonged absorption time and a prolonged elimination
half-life of 40 hours (pegylated interferon alfa-2b)18 to 65
hours (pegylated interferon alfa-2a)19 and can be given
once per week, with interferon levels provided through
the week. With the larger size of the attached PEG
molecule, although the elimination half-life is increased,
the antiviral activity of interferon also decreases. PEG is
an inert substance without intrinsic toxicity.
PEG-IFN-2b has a 12-kd linear PEG molecule
attached via a covalent ester bond to the interferon alfa2b protein. It provides peg interferon levels for the
whole week, but levels slowly decrease until day 7.
Thus, no accumulation happens after multiple weekly
dosing. Due to its small molecular size, PEG-IFN-2b has
a large volume of distribution of 20 L, and plasma levels
depend on body weight. It is therefore dosed by weight,
typically at 1.0 or 1.5 mcg/kg once weekly. Because the
ester bond is unstable in solution, dissociation of the
12-kd PEG molecule and IFN-2b occurs over time.
Thus, PEG-IFN-2b is stored as lyophilized powder at
room temperature and reconstituted with sterile water at
the time of injection. 30% of PEG-IFN-2b is eliminated
renally and 70% hepatically.
PEG-IFN-2a has a 40-kd branched PEG molecule
attached via a covalent amide bond to interferon alfa-2a
protein. Peginterferon levels remain high at day 7, thus
resulting in drug accumulation over time with multiple
dosing. PEG-IFN-2a has a larger molecular size and
remains mainly in the plasma with a smaller volume of
distribution of 8 L. Plasma levels are not weight
dependent, thus, PEG-IFN-2a has a fixed dose of 180
mcg/wk. Because of the high stability of the covalent
amide bond, 40-kd PEG and IFN-2a do not dissociate.
PEG-IFN-2a is stable in solution and is stored as a
refrigerated solution at +4oC. PEG-IFN-2a is mostly
eliminated through hepatic metabolism.

Therapy for Chronic Hepatitis C

COMBINATION PEGYLATED INTERFERON PLUS
RIBAVIRIN THERAPY

Two pivotal trials showed that the 12-kd PEG-IFN-2b
plus ribavirin and 40-kd PEG-IFN-2a plus ribavirin
regimens are superior to the previous standard treatment,
combination interferon alfa-2b and ribavirin, without
any additional significant toxic effects.20,21
Manns and colleagues20 compared two different
dosing regimens of 12-kD PEG-IFN-2b plus ribavirin
with standard interferon alfa-2b plus ribavirin), all given
for 48 weeks. The regimens were as follows:
A. PEG-IFN-2b, 1.5 mcg/kg weekly, plus ribavirin,
800 mg/d (n = 511);
B. PEG-IFN-2b, 0.5 mcg/kg weekly, plus ribavirin,
1000-1200 mg/d (n = 514);†
C. Interferon alfa-2b, 3 MU thrice weekly, plus
ribavirin, 1000-1200 mg/d (n = 505)
†Group B included an induction phase with PEG-IFN2b of 1.5 mcg/kg per week for the first 4 weeks.
The combination of 40-kD PEG-IFN-2a plus ribavirin
was studied by Fried and associates.21 The following
treatment regimens, each for 48 weeks, were compared:
A. PEG-IFN-2a, 180 mcg/wk, plus placebo (n = 224);
B. Interferon alfa-2b, 3 MU thrice weekly, plus
ribavirin, 1000-1200 mg/d (n = 444);
C. PEG-IFN-2a, 180 mcg/wk, plus ribavirin, 10001200 mg/d (n = 453)
Patient baseline characteristics for both trials differed
slightly. Different baseline characteristics of patients
recruited in the trials will influence the outcome
(sustained virological response - SVR) of the trials.
According to Manns’ trial,20 the higher-dose PEGIFN-2b regimen (but not the lower) was more effective
than standard interferon alfa-2b plus ribavirin (flat
800mg/day), with an SVR rate of 54% vs 47%,
respectively. This advantage was most evident among
genotype 1 patients, in whom the SVR rate was 42% vs
33%, respectively. In patients with genotypes 2 and 3, all
regimens had the same SVR rate of approximately 80%.
The viral relapse rate after the end of treatment was
approximately 12% in all groups. However, it was found
that if ribavirin dose was also weight-based (>10.6mg/
kg), the overall SVR is increased from 54% to 61% and
for genotype 1 from 42% to 48%.20 Majority of patients
(63%) in this trial is below the optimal ribavirin dosing,
thus results in a reduced SVR when ribavirin are given
as a flat rate dosing of ribavirin 800mg/day.
For Fried study,21 PEG-IFN-2a plus ribavirin at a
dose of 1-1.2g per day was more effective than standard
interferon alfa-2b plus ribavirin. The post-treatment
viral relapse rates were approximately 15% for both
ribavirin groups but 49% in the PEG-IFN-2a
monotherapy group (as expected without ribavirin).
For both pegylated interferon alfa-2b and pegylated
interferon alfa-2a combination therapies, two most
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important independent predictive factors that will
influence the outcome of treatment are high viral load
and genotype 1. Another potential confounding factor
that will also influence the treatment outcome is the
presence of cirrhosis and bridging fibrosis stage of the
patients. However, weight is no longer a predictive
factor for the outcome of treatment with PEG-IFN-2b20
but still an independent SVR predictive factor for PEGIFN-2a.21 Patients with a body weight of 75kg or less,
SVR tends to be higher for PEG-IFN-2a.21
In a recent independent head-to-head trial in Italy
presented in EASL 2004, by Dr. Luise S and colleagues,
comparing SVR for both PEG-IFN-2b (1.5mcg/kg/wk)
+ Ribavirin (>10.6mg/kg/day) and PEG-IFN-2a
(180mcg/kg/wk) + Ribavirin (1-1.2g/day) showed
significant higher in EOT (end of treatment virological
response rate) in genotype 1 patients for PEG-IFN-2b as
compared to PEG-IFN-2a (both with ribavirin), with
76% vs 55% respectively.22
McHutchison and colleagues23 evaluated Manns’ trial
retrospectively to look at the impact of adherence to
treatment on the SVR. He found that the SVR was
significantly improved, particularly in genotype 1
patients if patients were compliant with their treatment.
He defined patient compliance as patient taking at least
80% of optimal doses of PEG-IFN-2b and ribavirin for
at least 80% of the duration of treatment. The SVR
increased significantly after adherence was added for all
patients (from 61% to 72%), particularly those with
genotype 1 (from 48% to 63%).
Poynard and colleagues24 pooled data from four
randomized published trials available from interferon
monotherapy to pegylated interferon combination
therapy and 3010 patients with paired biopsies were
evaluated. PEG-IFN-2b + ribavirin significantly reduce
the rate of fibrosis progression in patients with hepatitis
C. For the first time, this evaluation observed reversal of
cirrhosis in 49% of patients with baseline cirrhosis.
Davis and colleagues25 then examined the accuracy of
the early virological response (EVR) at week 12 with
PEG-IFN-2b + ribavirin in identifying patients who
would not respond to therapy. The best definition of
EVR was a reduction in hepatitis C virus (HCV RNA)
by at least two logs after the first 12 weeks of treatment
compared to baseline. Reanalyzing of the results from
Manns’ trial,20 only 188 patients fulfilled the optimal
dosing of PEG-IFN-2b 1.5mcg/kg/wk plus ribavirin
>10.6mg/kg/day. Out of these patients, 76% of patients
had an EVR and 80% of them eventually proceed to
SVR (Positive predictive value – PPV of 80%). For
those who did not have an EVR by week 12, none of
them eventually had a SVR even if they continued
treatment for 48 weeks (Negative predictive value –
NPV of 100%). Thus, it is assured that 100% of patients
who does not achieved EVR and being stopped
treatment, will not miss a SVR even if therapy is carried
on until week 48. Thus EVR is a tool to measure costeffectiveness of the treatment. It reduces 21.5% of the
whole treatment costs for genotype 1 but only 0.8% in
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genotype 2 and 3. Therefore, EVR is recommended for
genotype 1 patients.
Fried et al21 also reanalyzed his study on PEG-IFN-2a
180 mcg/wk plus ribavirin 1-1.2g/day on EVR. He found
that PEG-IFN-2a has a higher EVR of 86%. However,
out of these 86% of patients who achieve EVR at week
12, only 65% has a SVR at the end of follow-up (PPV of
65%). For those who do not have an EVR by week 12,
two of them eventually have a SVR when treatment was
continued to 48 weeks (negative predictive value – NPV
of 97%). Thus, with PEG-IFN-2a combination therapy,
three out of 100 patients will miss a SVR if their therapy
is stopped at week 12 due to not achieving an EVR.
Davis and colleagues25 later proposed a new
algorithm of treatment for hepatitis C. For genotype 1
patients, a HCV RNA (quantitative) test will be done. If
patient HCV RNA is negative at week 12, treatment
should be continued until week 48. If patients still HCV
RNA positive but, more than two log drop in viral load
from baseline, treatment to be continued until week 24
and a HCV RNA (qualitative) test will be done. If at
week 24, HCV RNA is negative, treatment to be
continued until week 48. If HCV RNA still positive at
week 24, treatment is to be discontinued. For those
patients who do not achieve EVR at week 12, treatment
should be discontinued. For genotype 2 and 3,
assessment of EVR is not necessary and only need 24
weeks of treatment.26 Genotype 2 patients respond better
than genotype 3 patients. Zeuzem and colleagues26
concluded the lower SVR in patients infected with HCV
genotype 3 may be related to higher levels of steatosis in
this population.
Hadziyannis and colleagues27 also assess the duration
of treatment required for genotype 1, 2 and 3. He also
found that for genotype 2 and 3, 24 weeks of
combination PEG-IFN-2a 180mcg/wk plus ribavirin
800mg/day is adequate whereas for genotype 1, 48
weeks of PEG-IFN-2a 180mcg/wk plus ribavirin 1-1.2g/
day is required.
SIDE-EFFECTS

No new toxic effects were found for both PEG-IFN2b and PEG-IFN-2a combination plus ribavirin, but
several known adverse effects were more frequent in
patients treated with combination PEG-IFNs plus
ribavirin compared with the standard interferon alfa-2b
plus ribavirin.
For PEG-IFN-2b plus ribavirin,20,28 influenza-like
symptoms, gastrointestinal complaints, and injection-site
reactions were more frequent as compared to standard
interferon plus ribavirin. There was no difference in the
rate of depression among patients in both groups (31%
and 34%, respectively) as well as in the rate of other
psychiatric symptoms, such as anxiety (47% each) or
insomnia (40%). The rate of treatment discontinuation
(14%) was the same in both groups, but the PEG-IFN-2b
plus ribavirin treatment group had a higher rate of dose
reductions, especially for neutropenia.

PEG-IFN-2a plus ribavirin21 have similar influenzalike reactions and depression. The treatment
discontinuation rate was the same in PEG-IFN-2a +
ribavirin and standard interferon + ribavirin groups
(10%). Dose reductions due to adverse events were
similar in both groups (11%). PEG-IFN-2a seems to
have a more severe neutropenia and thrombocytopenia,
thus, dose reduction is more significant in the PEG-IFN2a plus ribavirin group.
CONCLUSION

In patients with chronic hepatitis C, the gold standard
of treatment currently is the combination of pegylated
interferon alfa plus ribavirin. The benefit is mostly
achieved in patients with HCV genotype 1 infection.
Patients with genotype 2 or 3 virus have a better
prognosis than those with genotype 1 or 4 virus. Those
with genotype 2 or 3 viruses often require 24 weeks of
treatment compared to 48 weeks of antiviral treatment
for patients with genotype 1 or 4 virus.17,26
Two types of pegylated interferons; pegylatedinterferon alfa-2b (Peg-Intron) and pegylated-interferon
alfa-2a (Pegasys) are available and both are effective. It
is difficult to make a comparison in terms of efficacy of
the two pegylated interferons at present since the results
from Manns20 and Fried21 studies were from two
independent trials with different inclusion and exclusion
criterias. A head-to-head comparison trial on both
pegylated interferons called the IDEAL trial
(Individualized Dosing Efficacy vs flat dosing to Assess
optimaL pegylated interferon therapy) has been initiated
with collaboration with US FDA (United States Food
and Drug Authority) to determine the efficacy of both
pegylated interferons. The results of this trial involving
2880 patients with genotype 1 which is a difficult-totreat population will be available in about three years.
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To Drill or Not to Drill?
That is the Question
Krishnasamy M

Polycystic Ovarian Syndrome (PCOs) is the most
common endocrinological disorder in women in
reproductive age group. PCOS is a familiar condition.
The prevalence of PCOS may be higher in certain races,
eg the South Asian population. The subcapsular
appearance of polycystic looking ovaries in ultrasound
(defined on ultrasound by the presence of eight or more
follicular cysts 10 mm in size in addition to increased
ovarian stroma).1 PCOS is present in approximately 20%
of women of reproductive age with either biochemical or
clinical picture of anovulation and androgen excess.
There is no uniform definition to this condition. The
American National Institutes of Health National
Institute of Child Health and Development (NIH-CHD)
consensus conference defined PCOS as “menstrual
dysfunction with androgen excess, excluding congenital
adrenal hyperplasia and other non-ovarian causes”. The
menstrual dysfunction is a reflection of ovulatory
dysfunction, whereas hirsutism is a reflection of the
androgen excess in PCOS. Hence, infertility, hirsutism,
acne and increased miscarriage rates are the typical
sequelae of this syndrome.
Biochemical abnormalities are also seen in women
with regular menstrual cycles and normal ovaries on
ultrasound but who present with hirsutism or acne.
Further more, women of normal body mass who present
with oligomenorrhoea will frequently exhibit
biochemical and ultrasound signs of PCOS. All these add
to the confusion in diagnosing PCOS. The association of
the clinical features of truncal obesity, oligo- or
amenorrhoea and hirsutism with biochemical evidence of
hyperandrogenaemia, elevated luteinising hormone and
suppressed sex hormone-binding globulin (SHBG) and
characteristic ovarian morphology on ultrasound has
formed the basis of the diagnosis of PCOS.
Treatment for PCOS is based on treating the
presenting complaints and the desire of the patient. These
would include weight reduction, menstrual control with
hormonal therapy, management of hirsutism, ovarian
drilling or induction of ovulation with fertility drugs.
Ovarian wedge resection is the classical method of
treating PCOS for infertility secondary to anovulatory
cycles. This is performed via laparotomy and was first
employed by Stein and Leventhal in 1935. The reduction
of ovarian mass has dramatic effects, with the decrement
of androgen secretion and LH and FSH release. The
removal of part of the ovary is thought to work by

removing part of the hormone-producing ovarian tissue,
thus reducing androgen and inhibin level.
This operation has been replaced by ovarian drilling.
Ovarian drilling improves the hormonal and biochemical
milieu in the patient. It has been successful in treating
patients that are Clomifine resistant. Furthermore, no
monitoring is needed and the risk of multiple
pregnancies is avoided compared to treatment with
gonadotrophins.
Ovarian drilling is usually done laporoscopically and
hence the inherent risks of possible damage to gut,
bladder, major blood vessels and infection. Traditionally,
15 -20 punctures are made in each ovary using
diathermy or laser. Currently, the number of punctures
has been reduced to four or five on each ovary. Further
problems with ovarian drilling include haemorrhage and
pretubal adhesion formation. Disruption to the ovarian
blood supply may lead to premature menopause. These
events can be detrimental to a patient who has undergone
this procedure for the treatment of infertility.
One of the key biochemical factors found in women
with PCOS is hyperinsulinaemia in the presence of
normoglycaemia.1,2 Insulin and insulin-like growth
factors have been shown to potentiate the action of LH on
the theca cell androgen production. Hyperinsulinaemia
and insulin resistance are features of anovulatory women
with PCOS and both are exacerbated with obesity.
There has been interest in the use of drugs,
particularly ‘insulin-sensitising agents’ such as
metformin and troglitazone, to reduce insulin resistance.
Both metformin3 and troglitazone4 have been shown to
have beneficial effects on both reproductive function and
insulin resistance in non-diabetic women with PCOS.
Metformin is more commonly used now for PCOS
compared to troglitazone.
The addition of metformin to Clomiphine Citrate
(CC) results in an improved ovulation and pregnancy
rate in both unselected and CC-resistant PCOS women.5
Compared with ovarian drilling in women with
clomiphine resistence, metformin had a significant
improvement in the regularity of menstrual cycles and
reduction in the serum levels of testosterone,
androstenedione, DHEAS, LH and LH:FSH ratio. There
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were no significant differences between the metformin
group compared with the drilling group in the rates of
ovulation (79.7% vs. 83.5%) and pregnancy (64.1% vs.
59.8%).6
However, treatment with metformin is without the
inherent risks associated with ovarian drilling.
Therefore, the question to drill or not to drill is a valid
one in the management of these patients. As the evidence
stands now, risks associated with metformin is less and
hence the balance may be tilted towards not to do
ovarian drilling for these women.
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Body, Mind and Soul:
Promotion of Comfort and Relief of Pain in
Palliative Setting
Ong YC, SRN

Pain is the commonest symptom experienced by
cancer patients and it can occur in any phase of the
disease. Approximately 90% of patients with cancer
experience pain during the course of their illness.
Numerous studies show that cancer-related pain is
frequently under treated.
Unrelieved pain can produce severe consequences on
both the patient’s quality of life and health care costs.
Pain has great impact on the physical, interpersonal,
financial, emotional and spiritual level of the patient and
the patient’s family. This requires a multidisciplinary
team to adequately address the complex issues.
Cancer pain is defined as a “multidimensional
experience consisting of physiologic, sensory, affective,
cognitive, behavioral and socio-cultural dimensions”.
Although much has been written on the assessment and
treatment of physical pain, a comprehensive pain
assessment and treatment plan should include not only
the physical aspects of the problem, but also the
emotional and spiritual dimensions of human suffering.
Nursing has been defined as the diagnosis and
treatment of human responses to actual or potential
health problems.1 When the patient is in the terminal
stage of life whereby cure or prolongation of life of a
person with serious health problems is no longer
possible, the focus in nursing is on the individual’s
response to dying. Diagnosis and treatment then focus
on the promotion of comfort which is the primary goal
of nursing care. One of the major concerns of terminally
ill patients and their families is the fear of intractable
pain during the dying process. Indeed, overwhelming
pain can cause sleeplessness, loss of morale, fatigue,
irritability, restlessness, withdrawal and other serious
problems for the dying patient.2,3,4
Nurses play an extremely important role in
assessment of symptoms and the control of pain in dying
patients because they have the most frequent continuous
patient contact. In planning nursing care for dying
patients, “the patient has a right to have pain recognized
as a problem and pain relief perceived by the health care
team as a need.”5
The assessment and management of pain should be
based on a thorough understanding of the individual’s
personality, culture and ethnicity, coping style,
emotional, physical and spiritual needs and also an

understanding on the pathophysiology of the disease
state.6 The main goal of nursing intervention for dying
patients should emphasize on the comfort need through
adequate management of pain and discomfort as this is
consistent with the expressed desires of the patient.
Eventually, the patient should be entitled to have the
right medication, in appropriate dosage and through the
suitable route to control the level of pain as perceived by
the patient.7
Careful titration of pain medication is essential to
promote comfort in dying patients. The proper dose is
“the dose that is sufficient to reduce pain and suffering.”7
Patients’ tolerance to pain medications often develops
after repeated and prolonged use. Thus, both adults and
children may require very high doses of medication to
maintain adequate pain control. These doses may exceed
the usual recommended dosages of the particular drug for
patients of similar age and weight.8,9,10 While it is well
known that pain medications often have sedative or
respiratory depressant side effects, this should not be an
overriding consideration in their use for dying patients as
long as such use is consistent with the patient’s wishes.
The increasing titration of medication to achieve adequate
symptom control, even at the expense of maintaining life
or hastening death ultimately is ethically justified. The
nurses should assume responsibility and accountability
for individual nursing judgements and actions.11
In conclusion, nurses should not hesitate to use full
and effective doses of pain medication for the proper
management of pain in the dying patient. The increasing
titration of medication to achieve adequate symptom
control, is ethically justified.
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Subtotal Colectomy as the Optimal Procedure for
Massive Lower Gastrointestinal Bleeding of
Unknown Origin
Huzaimi Y, MS (UKM), FRCS,1 and Norihan N, MBBS2
ABSTRACT
A case of lower gastrointestinal (GIT) bleeding is presented. The diagnostic and management
problems are discussed. KPJ Medical Journal 2004; 2:44–46
Key words : Lower GIT, haemorrhage, endoscopy, subtotal colectomy.

INTRODUCTION

Acute lower GIT haemorrhage can originate from
lesions in the small bowel, colon or anorectum.
Rebleeding is usually self-limiting rather than ongoing.
Levinson et al1 estimated that moderate to severe lower
GIT bleeding originated in 85% of cases from the colon,
10% from the upper GIT, and 5% from the small bowel.
A source from the lower GIT is suggested by the passage
of dark to bright red blood, but the colour of evacuated
blood is a function of the length of time it remained in
the intestinal tract.
The effective management of acute bleeding from
lower GIT requires a standard approach of sequential
investigation to prevent diagnostic and therapeutic
errors. Unlike that of upper GIT bleeding, the diagnostic
and therapeutic approaches to individuals with lower
GIT haemorrhage are not well standardized, mainly due
to diversity of causes for bleeding and the variable
access to diagnostic services in individual hospitals.2
Diligent efforts should be made to localize the source
of bleeding to permit directed, limited colonic resection,
with lower morbidity and mortality. Subtotal colectomy
with ileorectal anastomosis, acknowledged in the
literature for its safety and efficacy, is the optimum
procedure for unlocalised massive lower GIT bleeding.3, 4
CASE REPORT

Mr. X, a 65 year old retired army personnel was
admitted following the passage of large amounts of clots
mixed with fresh blood per-rectum and dizziness. He
denied any nausea, vomiting and abdominal pain. His
bowel habit was normal with no anal pain or prolapse of
tissue from the anus. He did not smoke or drink alcohol.

He was not taking warfarin, aspirin, or other nonsteroidal anti-inflammatory drugs. He had no significant
past medical history.
On examination, he looked pale and restless. His
pulse was regular at 118/min, and his blood pressure was
100/50 mmHg. He was not jaundiced. There were no
bruises, petechiae or areas of abnormal skin
pigmentation. The abdomen was neither distended nor
tender and bowel sound was normal. Perianal and rectal
examinations were normal but there was haematochezia
on the glove. Ryle’s tube aspirate revealed bile stained
fluid. His haemoglobin was 6.1 g/dl and coagulation
profiles were within normal limits. His blood pressure
was normalized after three pints of blood were
transfused. However, he bled again soon after. As an
angiography service was not available, exploratory
laparotomy was performed. At surgery, there was no
obvious lesion throughout the entire length of bowels.
Assisted upper enteroscopy revealed normal upper GIT
mucosa and bile stained fluid seen up to proximal small
bowel. Rigid sigmoidoscopy examination was normal.
On table colonoscopy was not attempted since his blood
pressure dropped again after the sigmoidoscopy
examination. Subtotal colectomy was carried out.
Postoperatively no further bleeding occurred and he was
discharged on the sixth post operation day. On follow-up
six months later, he was well and had had no further
bleeding. He passed motion on average twice a day
without the use of antidiarrhoeal medication. The
hispathologic examination of the resected bowel found
angiodysplasia of the transverse colon.
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DISCUSSION

Lower GIT haemorrhage remains a frustrating clinical
problem in surgery for several reasons. First, bleeding
may originate from any portion of GIT and is often
intermittent and difficult to evaluate. Secondly, even a
radical operation may not prevent recurrent bleeding.
Finally, there are no universal diagnostic and therapeutic
approaches to individual patients. However, bleeding is
usually self limiting rather than ongoing. Only 10% have
severe and ongoing bleeding requiring urgent evaluation
and treatment.5 Several pathological entities may result
in massive GIT bleeding; the most common sources
include diverticular disease, arteriovenous malformations,
angiodysplasia, inflammatory bowel disease, neoplasms
and haemorrhoids.
The definition of massive GIT haemorrhage varies;
Bleeding is considered massive or serious if 3 to 5 units
of blood are required over 24 hours to maintain stability.
Other criteria include haematocrit under 30, and
orthostatic changes in blood pressure.6,7 The
management of severe, continuous lower GIT
haemorrhage
initially
requires
exclusion
of
esophagogastroduodenal sources as well as systemic
causes. Lower GIT localization studies are then
employed. The specific sequence of diagnostic studies is
determined primarily by the clinical status of the patient
and by the rate and pattern of bleeding from lower GIT.
It should be recognized that about 85% of bleeding stops
spontaneously and this may already have occurred by
the time the patient presents to the hospital. Even so, the
passage of blood may be ongoing owing to the large
quantity of blood still in the colon.5
Anoscopy and rigid sigmoidoscopy are simple and
inexpensive, and can rule out specific distal sources of
bleeding such as internal haemorrhoid, neoplasm and
inflammatory bowel disease. Even if there is no lesion
seen in the distal 15 to 20 cm, it is important to know that
it appears normal in the event that emergency partial or
subtotal colectomy is required. In a stable patient
colonoscopy is the procedure of choice. It offers the
opportunity for both specific diagnosis and therapy in a
patient whose bleeding is slow or has stopped
spontaneously. Colonoscopy performed on a well
prepared bowel can identify even minor mucosal lesions.
However, standard methods of bowel preparation are
ineffective and too slow; furthermore visualization is
adequate in the face of massive haemorrhage.11
If the patient presents with ongoing acute massive
bleeding, urgent mesenteric angiography should be
performed. Angiography has the potential advantages of
providing more accurate localization of the site of
bleeding. A specific diagnosis and an opportunity for
simultaneous non-surgical therapy can be carried out.
The procedure is more invasive and useful only if the rate
of bleeding is 0.5 to 1.0 ml/min or greater.8 If the site of
bleeding is found, transcatheter control of bleeding can
be attempted either by pharmacologic vasoconstricton or
by embolization. If there is no active bleeding
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angiography may still show vascular lesions such as
angiodysplasia or AV malformation.
Radioisotopic techniques have been found to be
useful in the diagnosis of gastrointestinal bleeding. They
include Technetium (Tc) - sulfur colloid scintigraphy
and Tc-labelled red blood cells (RBCs) Scan. These are
non-invasive but potentially very helpful studies if
bleeding is thought to be ongoing and often give a
general idea of the site of bleeding. Tc-sulfur colloid is
better for patient with active bleeding, due to its rapid
clearance from the circulation. In contrast Tc-labelled
RBCs remain longer and may produce a positive result
on repeat scanning over 48 hours. This test can identify a
blood loss as low as 0.1ml/min9 and can detect slow
intermittent bleeding. At best these tests help to
differentiate right sided from left sided colonic bleeding
or gastroduodenal from distal bowel sources. However,
overlapping of the various segments of bowel and
migration of radioisotope in the bowel loops may give
misleading results.
It is occasionally necessary to contemplate surgical
intervention without a clear idea of the specific site of
bleeding. Exploratory laparotomy alone with thorough
palpation of the entire length of bowel, occasionally
reveals a bowel tumour or other lesions responsible for
bleeding. If this fails to disclose the diagnosis, insertion
of the colonoscope or enteroscope orally with the
abdominal surgeon assisting the passage of the
instrument sometimes reveals the source of bleeding. At
surgery, in the absence of upper GIT and small bowel
source, blind limited colon resections have been shown
to have high rebleeding rates. This has led to high
cumulative mortality rates secondary to the need to
perform multiple operations to control the
haemorrhage.10 Bakern and Senegove,12 reported only
6% mortality after total abdominal colectomy, compared
with 15% after limited resection when the source of
persistent colonic haemorrhage is unknown. Subtotal
coletomy is considered conceptually rational management
choice. Furthermore, there is no difference in terms of
morbidity, number of post-operative defaecation per-day
or in the use of antidiarrhoeals in other studies.3, 4
CONCLUSION

Acute massive lower haemorrhage provides one of
the greatest diagnostic and therapeutic challenges to the
physician. Although most patients stop bleeding
spontaneously, about 10% require urgent diagnostic and
therapeutic procedures.5 Clearly the least invasive
approach and therapy are generally the best but some
cases need emergency laparatomy. Subtotal colectomy
can be done with acceptable morbidity and mortality
provided the surgeon has performed rigid or flexible
sigmoidoscopy before surgery. This is to ensure that the
recto-sigmoid segment to be preserved is free of
bleeding sites or exclude other lesions that would make
its preservation inadvisable.
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Appendices Epiploicae Torsion Presenting as Acute
Abdomen: Laparoscopic Diagnosis and Therapy
Wan Adnan BWH, MD, MS
ABSTRACT
Primary epiploic appendagitis is an uncommon condition caused by torsion of an epiploic
appendage or spontaneous venous thrombosis of a draining appendageal vein. Clinically,
epiploic appendagitis is characterized by sudden onset of focal abdominal pain with mild or
absent additional findings at history and physical examination or laboratory evaluation. Although
most patients with epiploic appendagitis have a characteristic presentation, the diagnosis is
rarely made clinically and historically the diagnosis has been made only at surgery. KPJ Medical
Journal 2004; 2:47–48
Key words: Primary epiploic
exploration.
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CASE REPORT
Case 1

Our first patient was a 27 year-old Malay man who
presented with lower abdominal pain for four days.
There were no urinary or bowel symptoms. Physical
examination showed marked tenderness over the lower
abdomen. His blood pressure was 110/80mmHg, pulse
rate 80/min and temperature 36.9°C. Ultrasound
examination of the abdomen was unremarkable. His
total white count was 6500 cells/mm3, with neutrophils
60%, lymphocytes 35%. Urine examination was normal.
A diagnosis of acute appendicitis was made and a
diagnostic laparoscopy was performed. Torsion of the
epiploic appendage of the sigmoid colon was found
(Fig. 1). The infarcted epiploic appendage was removed
laparoscopically and laparoscopic appendectomy was
done. Post operative recovery was uneventful. The
patient was discharged on the third post operative day.
Case 2

A 28-year-old Malay man presented with a right
paraumbilical pain and pain in the right hypochondrium
of two days duration. The pain was aggravated by deep
breathing and movement. He was unable to lie down
because of the pain. Physical examination revealed
marked tenderness in the right hypochondriac region.
An ultrasound of the hepatobiliary tree was normal.
His haemoglobin was 14.4 g/dl, total white count was
7,600 cells/mm3, with 52% neutrophils and 41%
lymphocytes. Serum amylase and liver function tests
were normal. A diagnostic laparoscopy was done. There
was an infarcted epiploic appendage of the ascending
colon, that was attached to the anterior abdominal wall
(Fig. 2). The infarcted epiploic appendage was removed
laparoscopically and laparoscopic appendectomy was

abdominal

pain, laparoscopic

done. Recovery was uneventful and the patient was
discharged on the third post operative day.
DISCUSSION

Appendices epiploicae, first described by Vesalius in
1543, are small pouches of peritoneum, about 3 cm in
length that contain pericolic fat and are most common in
the sigmoid and caecum. They number approximately
100 and are found in two rows attached to the teniae coli.
The appendices epiploica are thought to have a
protective function against intraabdominal infection. It
is thought that the appendages with a narrow base are
predisposed to torsion resulting in thrombosis of the
nutrient vessels, with secondary infarction, hematoma,
inflammation, and pericolic abscess formation.
Diseases of the epiploic appendices are most common
in the 3rd and 4th decade of life.1 They have been reported
in a wide range of ages, ranging from 12 to 82 years of
age. Men and women are equally affected.1 The right
iliac fossa remains the most common site for pain and
tenderness even if the sigmoid colon is the affected site.1
The diagnosis is rarely made clinically, as the condition
may mimic other acute abdominal conditions such as
appendicitis, cholecystitis or diverticulitis as was the
case with our two patients. It has been reported that both
CT scan and ultrasound can lead to the correct
preoperative diagnosis.2 However, such investigations
are rarely performed preoperatively unless the diagnosis
is in doubt.
On CT scan the diagnosis of inflammation of the
appendices epiploicae should be suspected when there is
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Fig. 1. Torsion of the epiploic appendage of the sigmoid colon.

Fig. 2. Infarcted epiploic appendage of ascending colon.

focal localized inflammatory changes in the pericolonic
fat. However, this finding is nonspecific and the
distinction of this entity from diverticulitis may not be
possible with CT. Rarely, a central high-attenuation
“dot” can be identified within the inflamed appendage;
this finding corresponds to the thrombosed vein.2
Laparoscopy is emerging as a diagnostic and
therapeutic tool of managing patients with diseases of
the abdominal appendages, when it is used in evaluating
some patient with acute abdominal pain.
Primary epiploic appendagitis should be considered
in the differential diagnosis of acute abdominal pain
particularly in patients presenting with atypical features.
At the present time, a laparoscopic exploration of the

peritoneal cavity will establish the correct diagnosis, and
the treatment can be provided during the same
procedure.3
REFERENCES
1. Tareq M. Al-Jaberi et al: Torsion of abdominal appendages
presenting with acute abdominal pain. Annals of Saudi Medicine
2000; 20:3-4.
2. Rao PM, Wittenberg J, Lawrason JN. Primary epiploic
appendagitis: evolutionary changes in CT appearances.
Radiology 1997; 204:713-717.
3. Vazquez-Frias JA, Castaneda P, Valencia S, Cueto J. Laparoscopic
diagnosis and treatment of an acute epiploic appendagitis with
torsion and necrosis causing an acute abdomen. 1: JSLS, 2000
Jul-Sep; 4(3):24-50.

KPJ Medical Journal 2:49–51 (2004)

49

Transabdominal Reconstruction of a Recurrent Vaginal
Vault Prolapse Using the Rectus Sheath as Slings
Maziah AM, MMed(O&G), MRCOG
ABSTRACT
Recurrent prolapse of the pelvic floor is always difficult to manage. The patient expects the next
treatment will be the last repair. Classically the suspension is achieved by anchoring the vaginal
vault to the ischiospinal and uterosacral ligaments. This can be obtained either by the abdominal
or the vaginal approach. Both have been described widely in the literature. In this paper a new yet
simple method of vaginal vault prolapse repair using rectus sheath is discussed. KPJ Medical
Journal 2004; 2:49–51
Key words : recurrent pelvic floor prolapse, transvaginal reconstruction, rectus sling.

INTRODUCTION

As the life expectancy of females increases, more and
more women are going to experience pelvic symptoms
resulting from degeneration and weakness of the pelvic
floor support. Those presenting with voiding
dysfunction frequently have coincidental findings of
pelvic floor prolapse. These usually result in functional
change and physical damage of the pelvic internal
organs that are closely related to the pelvic floor. Thus,
besides the bladder neck descent a combination of
cystocoele, enterocoele, rectocoele, and perineal body
damage can be associated in various degrees.
The primary repair operations should achieve good
elevation and support of the pelvic floor to prevent any
recurrence. There are not many methods of repairing the
recurrent prolapse of the vaginal vault and managing
these patients can be a challenge. The transvaginal,
transabdominal and the laparoscopic methods have been
described. In this paper the use of the patient’s own
rectus sheath to achieve elevation and support of the
vaginal vault prolapse has shown an excellent result.
CASE REPORT

Mrs. M. A. was a 62 year old Caucasian woman. She
had delivered three children vaginally, none of whom
were difficult labours. There was a strong family history
of vaginal prolapse in both her mother and sister. She
presented with recurrent vaginal vault prolapse after
having had two pelvic floor repair operations. Her first
pelvic surgery was vaginal hysterectomy and pelvic
floor repair done in 1999 for an uncomplicated seconddegree uterine-vaginal prolapse. However there was a
recurrence of the vault prolapse just within a year with
added problem of stress incontinence. She had a Burch
colposuspension and sacropexy done via the laparotomy
approach in 2000. This was not a success as she again

had a prolapse of the vaginal vault in 2002. This time she
had oral oestrogen supplements and the vaginal ring was
inserted. However, as expected this only brought about
minimal relief, as she had to go for frequent exchange of
the ring. Finally there was increasing pressure
discomfort and vaginal discharge that arose with the
prolonged use of the ring. She presented to the author
with a large prolapse of the vaginal vault and a large
bleeding ulcer on the most dependant part. Movements
were painful with the prolapsed vagina consistently
between her legs.
On examination the vaginal vault was extended 3 cm
out of the introitus with a large decubitus ulcer in the
shape of a semi circle at the outermost point of the
prolapse. It appeared infected. She was given oestrogen
vaginal cream, antiseptic solutions and a course of
antibiotics. The vagina appeared well oestrogenised and
the ulcer was completely healed after three weeks. At
that time another assessment of the problem was made.
The bladder neck was well elevated, there was not much
cystocoele but there was marked enterocoele due to
weakness of the superior, lateral and posterior vaginal
wall. A small rectocele was present. The figures below
illustrate the defects in a sequential manner.
Operative intervention

The vaginal vault suspension operation was done via
the laparotomy approach involving excision of the
enterocoele, suspension of the new vault using the rectus
sheath and plication of the uterosacral ligaments as well
as posterior colpoperineorrhaphy. The patient was placed
in the modified lithotomy position with the legs only
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slightly raised. The vagina was first packed as much as
possible with ribbon gauze, and the bladder catheterized.
A large pfannenstiel incision was made. A strip of the
rectus sheath was created and excised medially. Their
lateral ends remained attached. The free ends were
pulled through the round ligaments openings on both
sides of the anterior abdominal wall. The excision of the
large enterocoele was done by first separating the
covering peritoneum and excising the redundant vaginal
vault anteriorly and posteriorly in a ‘V’ shape. The
bladder in front was separated free of the vagina and the
ureters traced on both sides of the pelvis. A small vaginal
opening was left after suturing of the anterior and
posterior walls. The new vault was then closed. The
uterosacral ligaments were identified (corresponding
with the original site of the pelvic floor) and sutured
securely to the posterior wall of the vaginal vault and
later plicated to close the enterocoele defect. The rectus
sheaths were sutured to both angles of the vaginal vault
laterally until a satisfactory elevation of the vault was
obtained. Finally, posterior colporrhaphy was done to
repair the rectocoele and perineal body defect. This was
purposely done as tightly as possible and at the end the
vaginal opening allowed the entry of only one finger but
of excellent length. She was counseled prior to the
surgery about the disruption to her sexual life but since
the couple was no longer sexually active, this was not a
concern. She had prophylactic antibiotics (Augmentin
1 gm given during induction of anaesthesia) and
anticoagulants (Flaxiparine 0.3 mls 2 hours
preoperatively) for prevention of deep venous
thrombosis (DVT). Her recovery was excellent and
oestrogen oral supplement was continued.
DISCUSSION

The weakness of the pelvic floor support in females
which gives rise to prolapse of the urogenital organs has
previously been described as pelvic relaxation1 but over
the last 27 years the concept is shifting towards actual
breaks or tears which occur in the fibromuscular support
system in the endopelvic fascia (pubocervical,
rectovaginal), the uterosacral/cardinal ligaments, the
striated muscles of the pelvic diaphragm and the
urogenital diaphragm as a result of vaginal births or,
rarely, congenital defects. For any surgical repair to be
successful these structures must be correctly
re-supported. John De Lancey had classified the normal
pelvic support into three levels namely level I (the level
of uterosacral ligaments), level II (the level of the levator
ani muscle between the sacrospinous ligaments and the
urogenital diaphragm) and level III (the fusion of the
urogenotal diaphragm and the perineal body).2 If the
pelvic floor muscles are damaged and further weakened
by menopause, gravity or prolonged increase in intraabdominal pressure, protrusion or prolapse of the genital
organs will eventually occur starting with the weakest
areas first. This can result even after a hysterectomy or a

previous pelvic repair operation if suspension
techniques have not been done satisfactorily.
Reconstruction of apex of a prolapsed vaginal vault can
be a challenge to many gynaecologists.3
The decision to use the patient’s rectus sheath for
suspension of the vault was made because of the good
and permanent elevation that can be achieved albeit
predominantly in the anterior direction. By allowing the
sheath to enter the abdominal cavity through the round
ligaments’ tunnels, very little alteration to the abdominal
wall anatomy is required. Repair of the enterocoele is
easy as there is no problem with access as opposed to the
vaginal approach. Furthermore, the rectus sheath being
an autulogous ‘donor’ does not pose any graft tissue
problems. The tensile strength provided by the sheath
can be expected to remain strong. By anchoring the vault
to the uterosacral ligament posteriorly, which are also
plicated together medially, the vault can be suspended in
the anatomical De Lancey Level II in the mid pelvis. At
the same time this reduces the potential of a recurrence
of an enterocoele in the future. The posterior
colporrhaphy was necessary to further repair and
strenghten the rectovaginal septum.
The literature has not mentioned this technique before
for vault suspension as opposed to the many vaginal or
opened method of sacropexy.4 Both these methods are
designed to elevate the pelvic support to the level I of the
De Lancey classification by hitching the pubocervical
fascia anterolaterally to the arcus tendonous ligaments
(white line) and the rectovaginal septum to the
uterosacral ligaments posteriorly. At the end of the
surgery a hammock like attachment will result. In some
cases one may need to use wire or Prolene mesh across
the pelvis anchored together with the four corners of the
vaginal vault. With the vaginal approach good surgical
access to the lateral walls can be difficult without the
proper instruments while the open method of sacropexy
require skills and experience in identifying the pelvic
landmarks (the arcus tendonous ligaments, levator ani
muscles and ischial spines etc.) and placement of
anchoring sutures. One may need to use a synthetic graft
like prolene mesh or natural suspension agents like
fascia lata when the muscles or fascia are too thinned or
poorly oestrogenized.
Recently over the last 10 years the laparoscopic
approach of vault suspension has been given a lot of
credit. In a dedicated laporoscopic surgery unit it has
been advocated that laparoscopic pelvic floor repair
should be the primary management of De Lancey levels
I and II attachments defects whilst for fascial defects or
De Lancey level II defects involving the anterior and
posterior defects, should be complimented with vaginal
repair.5 The advantages of laparoscopic repair are less
pain and scarring, smaller skin incisions, better views of
the vaginal support, gentler handling of the tissues and
organs, less blood loss and shorter recovery and
hospitalization. However, experienced surgeons are not
always readily available. Complications from
laparoscopic suspension surgery include injury to
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bowels, ureter and bladder especially from heat or direct
trauma. The former may present as late as 48 hours after
surgery, which can be fatal if undiagnosed and treated
early. Apart from this, reliable and up to date equipment
and surgical expertise cannot be over emphasized.
CONCLUSION

The aim of pelvic floor repair operations is not only to
reduce cystocoeles, enterocoeles and rectocoeles but
also to repair the levator support and recreate the
physiologic angle as described by De Lancey.
The standard vaginal hysterectomy and pelvic floor
repair leaves the vaginal vault inadequately supported.
With the abdominal pressure vector directed straight into
the vaginal axis, a high failure rate is expected resulting
in vaginal vault prolapse. The suspension is classically
achieved by transabdominal sacral fixation where the
vaginal cuff is suspended to the sacrospinous ligament.
The transvaginal approach for suspension of the vaginal
vault is similarly achieved but the use of special
instruments like the Capio device (lighted long angled
speculums) and wire or Prolene mesh are often necessary.
The use of the rectus sheath as slings to support the
vaginal cuff for repair of vaginal vault prolapse offers an
easier alternative for vault suspension. Furthermore it
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can be done routinely after total abdominal
hysterectomy if there is a definite laxity or weakness in
the cardinals or utersacral ligaments to prevent prolapse
of the vaginal vault.
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Aortoesophageal Fistula – An Unexpected Complication
of Vascular Ring
Saiful BJ,1 Mazeni A,2 Azahari Y,2 Zakaria Z,1 Hasanah I,3 Zaleha AM,1 and Norzila MZ,1
ABSTRACT
We report an infant girl who developed an aortoesophageal fistula following a tight vascular ring.
She presented with a biphasic stridor at birth. She required ventilatory support at day 17 of life
after an episode of upper respiratory tract infection. Bronchoschopic examination showed a
prominent posterior trachea wall that was malacic at the lower third suggestive of external
compression. Oesophagogram revealed double indentation of the oesophagus. Cardiac
catheterization showed that the trachea and the oesophagus were trapped in the ring which was
formed by the remnant of ligamentum arteriosus, left pulmonary artery and descending aorta.
She developed two episodes of torrential bleeding on day 12 of admission. Thoracotomy showed
bleeding from the aortoesophageal fistula (part of the remnant of the ligamentum arteriosus that
was still patent, communicated with the oesophagus to form a fistula). Division of the ring and
repair of the oesophagus was done. She developed multiple episodes of torrential bleeding after
the first operation and required two more thoracotomies to stop the bleeding. Repeated
oesophagogram showed leakage at the repaired site. She was extubated after four days from the
last thoracotomy but developed bleeding from the oesophagostomy site the next day.
Intraoperatively, a transected trachea was diagnosed which was inoperable and she succumbed
two hours after the operation. KPJ Medical Journal 2004; 2:52–54
Key words: Vascular ring, aortoesophageal fistula.

INTRODUCTION

Anomalies of the aortic arch complex have been
known since the 18th century. The following are the
more common anomalies: double aortic arch, right
aortic arch with left ligamentum arteriosum, anomalous
innominate artery arising further to the left on the arch
than usual, anomalous left carotid artery arising further
to the right than usual and passing anterior to the trachea,
and anomalous left pulmonary artery (vascular sling).
Associated congenital heart disease may be present in
5-50% of patients, depending on the vascular anomaly.
CASE REPORT

CBH was referred to Respiratory Unit in Institut
Pediatrik Hospital Kuala Lumpur (HKL) at one month
of age for further assessment of her upper airway in
February 2001. She was born via an emergency
caesarean section for prolonged second stage and foetal
distress in a private hospital with a good Apgar Score.
She was noted to have a biphasic stridor since birth.
Initially the stridor was minimal, not affecting her
breathing and feeding. However, at day 17 of life the
stridor became more marked with increasing respiratory
distress after an episode of upper respiratory tract
infection. She was ventilated the next day and she had
CO2 retention. However, it was noted that by pushing the
endotracheal tube (ETT) further down to the level of
11.5 cm the ventilator setting was able to be weaned

down and PaCO2 was normalized. Whenever the ETT
was accidentally out from that level, she developed
respiratory distress with CO2 retention.
Two days after admission to HKL, bronchoscopy was
done and this showed a prominent posterior tracheal
wall that was malacic over the lower third (Fig.1). These
findings were suggestive of compression above the
carina. Other parts of the upper airway were normal. A
barium swallow was subsequently done and this
revealed double indentations characteristic of a vascular
ring (Fig. 2). Echocardiography was inconclusive but
cardiac catheterization showed a complete vascular ring
that was formed by the remnant of ligamentum
arteriosus, left pulmonary artery and descending aorta.
The trachea and oesophagus were trapped in the ring.
She was quite well on low setting ventilation while
waiting for surgery. However, on day 12 of admission
she had two episodes of torrential bleeding which seemed
to be pulsatile (arterial bleed) coming from the
endotracheal tube. Her haemodynamics were stabilized
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Fig. 1. Prominent posterior tracheal wall.
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aortoesophageal fistula (part of the remnant of the
ligamentum arteriousum that was still patent
communicating with the oesophagus to form a fistula)
was diagnosed. Division of the ring and repair of the
oesophagus was done and she was then transferred to
Pediatric Intensive Care Unit (PICU) for observation.
Two days later she developed bleeding from the right
middle lobe, which required right middle lobectomy.
She was stable for 12 days after the repair but
unfortunately developed two episodes of torrential
bleeding from the repaired site. A barium swallow showed
leakage at the site of repair (Fig 3). Lateral thoracotomy
was performed twice with oesophagostomy and later
oesophageal transaction was done to stop the bleeding.
She was extubated after four days of the last
operation. She was started on feeding via gastrostomy
tube. However, the next day she developed bleeding
from the oesophagostomy site. Intra-operatively a
transected trachea was identified. The ETT could be
visualized from the external surface of the trachea. This
was inoperable and she succumbed two hours later due
to the profuse bleeding from the fistula site.
DISCUSSION

Fig. 2. Barium oesophageogram showing double indentations.

Fig. 3. Barium swallow showing leakage at site of repair.

after blood transfusion and a size 5.0 ETT was inserted
into the oesophagus to stop the bleeding (as a
tamponade).
An emergency cardiac catheterization was performed
but did not reveal the source of bleeding. She developed
a left femoral artery thrombosis, which required heparin
infusion post cardiac catheterization. Subsequently,
bilateral thoracotomies were done and bleeding from an

A vascular ring, in which the trachea and oesophagus
are completely surrounded by vascular structures, is one
of the causes of respiratory distress in children. The
clinical manifestation of these vascular abnormalities
may vary considerably depending on the type of lesion
and severity of encroachment on the trachea, bronchi or
oesophagus.
The onset of symptoms occurs within the first months
of life. However, in one study only 34% of patients were
diagnosed by six months of age and 37% were
diagnosed at greater than one year of age.1
The most common presentation is the picture of
airway obstruction, mainly stridor, wheezing, or
excessive secretions. In the newborn, respiratory
symptoms are usually mild and rarely recognized.
However, symptoms usually become apparent during
first few months of life. These patients often have a
history of recurrent respiratory embarrassment, or
infection, requiring frequent medical attention. During
sleep and quiet moments some patients show little sign
of respiratory difficulty. However, their symptoms are
frequently exacerbated by crying or exertion. An upper
respiratory infection also compromises the airway as the
result of inflammatory changes in the tracheal bronchial
lumen as in this patient.
That our patient presented with a congenital stridor
and became worse after an episode of upper respiratory
tract infection indicated that the obstruction was
significant enough to cause respiratory embarrassment.
One of the differential diagnoses of congenital stridor in
this patient was tracheomalacia but usually a
tracheomalacia causes generalized collapse during
inspiration. The fact that the obstruction was lower down
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and overcome by inserting ETT size 3.5 mm at the level
11.5 cm ruled out tracheal stenosis and a possibility of
tracheomalacia.
A vascular ring was suspected after a barium swallow
and this was confirmed after cardiac catheterization.
Echocardiography was normal. Sharples reported three
neonates with upper airway obstruction, who were
exposed to acute life threatening events due to delay in
making a correct diagnosis.2 Chest X-ray,
echocardiography, bronchoscopy and barium swallow
were normal or inconclusive. Magnetic resonance
imaging (MRI) revealed vascular ring in these cases.
Angiography is also accurate but invasive and associated
with a small but significant morbidity, such as femoral
artery thrombosis and mortality. Angiography was done
preoperatively to assist surgical intervention.
This type of vascular ring is not common compared to
the double aortic arch, which is more common. Zachary
et al3 described a vascular ring due to a right aortic arch
with mirror-image branching and left ligamentum
arteriosus which was clearly defined preoperatively by
MRI. The patient subsequently underwent successful
surgical devision of the vascular ring followed by
improvement in respiratory symptoms. Another case
reported by Ceviz et al4 described a newborn infant
treated surgically because of severe respiratory distress
caused by vascular ring formed by right aortic arch with
aberrant left subclavian artery and left ligamentum
arteriosum.
Bleeding from the aortoesopgageal fistula was an
unexpected complication. This is very rare. De Mozzi et
al5 described a traumatic rupture of a retro-oesophageal
aortic arch with congenital vascular ring. The bleeding
was really torrential since the pressure in the fistula was
aortic pressure. The ruptured fistula could be due to
recurrent and prolonged intubation and ventilation.

This patient had several episodes of torrential
bleeding from the repaired fistula site since the first
operation. This is expected since the pressure was still
high and she still required ventilation. After a few times,
repaired surrounding tissue was very friable and finally
the trachea was noted transected in her fifth operation
which was finally inoperable.
CONCLUSION

Tracheobronchial compression from congenital
vascular ring anomalies is a rare but treatable cause of
respiratory distress. Early diagnosis requires prompt,
through clinical and proper imaging. Aorto-oesophageal
fistula is a rare complication but is fatal if not treated
promptly and aggressively.
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H olistic M edicine
Breastfeeding: Prophylaxis Against
Communicable Diseases and a Key Child
Survival Strategy
Musa MN, FAMM, FRCP

Forty thousand children die each day in developing
countries; approximately 28 dead children every minute.
In many of these countries 25% of children do not even
live long enough to celebrate their fifth birthday. These
mortality statistics represent a human tragedy affecting
our very young victims. The United Nations Children’s
Fund (UNICEF) has identified seven simple practical
and cost-effective activities to help save the lives of our
children. The acronym GOBI FFF - Child Survival
Strategy describes these seven measures. The B in the
acronym represents Breastfeeding which is a pivotal and
fundamental component of this child survival strategy.
There are at least 4,237 mammals on mother earth
and without exception all of them lactate their young.
Mothers milk is fundamental to the continued survival of
their offsprings and every mammal produce their own
unique quantity and quality of milk appropriate and
species specific for their young.
ISLAM AND BREASTFEEDING

Conception, gestation, parturition and lactation form
a complete cycle of events which moves in harmony
upon the dictates of the sunnah of Allah.
The Quran specifically addresses the issue of
breastfeeding in various passages. In surah Al-Baqarah,
verse 233, Allah says :
“And the mothers should suckle their children for two
whole years for him who desires to make complete the
time of suckling.”

This Quranic injunction stipulates the right of the
child to be breastfed, whether it comes from the
biological mother or a wet nurse. Hence, to the Muslim
mother, breastfeeding is more than just an act of feeding
but more importantly an act of worship which should
be performed with utmost care, love and compassion
despite the difficulties which some women may face in
the initial stages of establishing lactation.

Historically, the prophets of Allah were also breastfed.
When Moses was retrieved from the river by the family
of Pharaoh, they searched widely for a wet nurse to
breastfeed him. And it was the design of Allah that Moses
would only take to the breast of a wet nurse who
actually turned out to be his natural mother. The prophet
Muhammad was similarly suckled by his mother Aminah
and a wet nurse Halimah as-Sa’diyyah. The Quran goes
further to prescribe the time period for breastfeeding
when it reiterates in surah Luqman, verse 14 :
“We have enjoined upon the human being to treat his
parents kindly. His mother bore him with weakness
upon weakness, and his weaning is in two years.”

International agencies, notably UNICEF and
WHO, horrified at the rapid decline of breastfeeding and
its negative impact on the survival of children declared
in 1989; “as a global goal for optimal maternal and child
health and nutrition, all women should be enabled to
practise exclusive breastfeeding and all infants should be
fed exclusively on breastmilk from birth to 4 – 6 months
of age. Thereafter, children should continue to breastfeed,
while receiving appropriate and adequate complementary
foods, for up to two years of age or beyond”.1
The science of paediatrics has demonstrated that the
first two years of childhood is most crucial for physical
growth and neurological development. And the various
benefits conferred by breastfeeding was vital to achieve
optimal growth and development at this critical stage
of childhood. Breast milk is the first rizq (provision)
from Allah for this most vulnerable transition in life. In
recognition of this fragile phase in childhood, the
Muslim scholars have permitted the suckling mother to
break her obligatory fast in Ramadhan if it would
negatively impact the health of her baby. And prior to the
advent of safe and suitable milk substitutes, if the
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mother could not breastfeed for various reasons, it was
incumbent upon the father to find and hire a wet nurse
for the child. In the latter part of surah al-Baqarah, verse
223, Allah says :
“And if you decide on a wet nurse for your children,
there is no sin on you, provided you pay what you
agreed on a reasonable basis.”

In the event of divorce, the father has to give the
mother her due payment if she chooses to nurse their
baby as elaborated in surah at-Talaq, verse 6:
“And if they are pregnant, then spend on them till they
deliver. Then if they give suck to the children for you,
give them their due payment.”

The Quran has not only demonstrated to us the right
of the child to breastfeeding but it has also protected the
rights off all persons involved in this noble nursing role,
the mother and the wet nurse, and emphasized the
responsibility of the father as the provider to ensure this
nursing task is executed and adequately remunerated.
The teachings of Islam goes further to recognise the
special bond that is established between the unrelated
wet nurse and the suckling child that she immediately
becomes a foster mother to the child. Her children will
now become the child’s foster brothers and sisters to
whom marriage is not allowed. This close and unique
relationship among suckling relatives was reaffirmed by
the hadith of the Prophet :
“Indeed, Allah has prohibited (marriage) among
suckling relatives, as He has prohibited it among birth
(or blood) relatives.”2

The early Muslim scholars similarly acknowledged
the importance of breastfeeding. Ibn Qayyim, himself a
physician (among others) and author of Tibb Nabawi
(Prophetic Medicine) wrote the following about
breastfeeding :
“Babies should only be fed the (mother’s) milk until
their teeth appear. Their stomach and digestive system
(in the early months) are incapable of handling (solid)
food. When the babies teeth come out, its stomach
becomes strong and ready for food. Indeed, Allah
delays the growth of teeth until the baby needs the
food. This is from His wisdom and kindness, and out of
mercy towards the mother and her breast’s nipples, so
that the baby would not bite them with its teeth.”3

INFANT MORTALITY

Currently, six million lives are saved each year by the
very act of breastfeeding. UNICEF estimates that there
is a potential to save an additional two million lives if
optimal breastfeeding is practised. The bulk of these
infant deaths are due to gastrointestinal and acute

respiratory infections. The various anti-infective factors
notably immunoglobulins, macrophages, lymphocytes,
interferon, lysozyme, lactoferrin and bifidus factor
found in abundance in breast milk confer this early and
effective prophylaxis against a whole host of microbes.4
Breast milk would effectively be the baby’s first
immunization. Colostrum, the first milk, is dense with
anti-oxidants in the form of vitamin E and beta carotene
which protect the baby’s body tissues from microbial
invasion It facilitates the establishment of the bifidus
flora hence antagonisng other pathogenic organisms and
prevents attachment of E.coli and similar bacteria to gut
lining. Unfortunately many cultures erroneously consider
colostrum, a “pus like” looking fluid as impure, foul and
is discarded. Hence depriving the baby a headstart in its
defences against a variety of micro organisms.
A Phillipines study found that the risk of diarrhoea is
17 times higher in the formula fed infant when
contrasted with the breastfed infant.5 This vicious cycle
of formula feeding, gastrointestinal infections,
dehydration and malnutrition is further exaggerated by
poor hygiene, inadequate sanitation facilities,
contaminated water supply and poor knowledge of milk
preparation. These unfavourable health ambience is
unfortunately most evident in developing countries and
hence the devastating consequences of substituting
human milk with cow’s milk.
Acute respiratory infections (ARI) contribute to well
over 25% of all childhood mortalities in developing
countries. It is also the most common
cause for clinic visits and hospital admissions. Formula
fed infants are five times more prone to acquire
ARI, their infections tend to be more severe and they are
more likely to require hospitalization. The prophylactic
effect of breast milk against a whole host of ARI has
been demonstrated including RSV bronchiolitis, otitis
media and pneumonia. A Brazilian study showed that
formula-fed infants were four times more likely to die
from pneumonia than breast-fed infants.6
The benefits of breastfeeding vis a vis mortality are
not merely enjoyed by those in developing countries but
also extrapolate well into industrialized and first world
nations. Risk benefit analysis undertaken in the USA
have shown that optimal breastfeeding decreases
mortality in the first year of life by 4 per 1,000 live
births.7 The major cause of deaths in the USA in the first
year of life, beyond the neonatal period is sudden infant
death syndrome (SIDS). The relative risk for SIDS in a
Caucasian breast fed infant is 0.2, that is five times
lower.8 Most health authorities in North America and
Europe have advocated breastfeeding as one of the
major preventative measures to further reduce this most
tragic, unexpected and premature death.
INFANT NUTRITION

Breastfeeding offers optimal nutrition for infants with
the best balance of nutrients. The protein component
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which is the lowest among mammals is an alpha
lactalbumin (unlike beta lactoglobulin in cows milk), has
a favourable whey/casein ratio and is taurine rich. The
osmolar load presented to the relatively immature
kidneys is therefore low. Fat is the most variable
component and is rich in docosahexanoic acid (DHA)
and arachidonic acid (AA) which are vital for brain
growth and development. Human milk has the highest
lactose content in comparison to other mammals.
Lactose is a precursor for galactose which is
incorporated in brain tissue as galactolipids, a crucial
building block for optimal brain growth and
development. It also helps to promote colonisation of the
gut with friendly lactobacillus bifidus and facilitates the
absorption of calcium and iron. A bountiful of minerals
are found in human milk. The calcium-phosphate ratio is
ideal for calcium absorption and iron though found in
small quantities is 70% bioavailable unlike 30%
bioavailability of iron in bovine milk and a meagre 10%
bioavailability in formula milk (hence fortified with
extra iron which only contributes to constipation).
Many of these nutritional extras in human milk are
not found in milk formulas. Hence the milk industry’s
incessant scientific endeavours to “humanise” the
bovine milk formulas by adding the likes of beta
carotene, taurine, nucleotides, DHA and AA. These
various added nutrients are used as marketing gimmicks
to outdo their rivals in terms of conferring “brain power”
and added “IQ” points to the bottle fed babies and
advertised as being closest to breastmilk mimicking all
the wonders found in this “Cinderella milk”.
BREASTFEEDING AND INTELLIGENCE

That breastfeeding makes babies brainier is now an
undisputed scientific fact. Lucas in his very interesting
British follow up study of premature infants reported that
children at ages 7.5 to 8 years who received breast milk
had an 8.3 point advantage in IQ scores.9 The researchers
were also able to show a dose relationship between the
amount of breast milk fed and the subsequent IQ
outcomes. The New Zealand longitudinal study which
examined the association between the duration of
breastfeeding, childhood cognitive ability and academic
ability from the ages of 8 to 18 years showed an increase
in cognitive ability and educational achievement which
extended into childhood and early adulthood.10
COW’S MILK AND ALLERGIES

Various allergic syndromes are associated with
formula feeds often due to an adverse
immunological response to the foreign betalactoglubulin in bovine based formulas. The spectrum
ranges from gastrointestinal symptoms of infantile colic,
vomiting, diarrhoeal or bloody stools, malabsorption; to
skin manifestations of eczema and respiratory
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complications of allergic rhinitis and bronchial
asthma.11,12
COW’S MILK AND LONG TERM MORBIDITIES

Various studies have also implicated the consumption
of cow’s milk with long term morbidities.
Epidemiological data from Denmark suggest an inverse
correlation between breastfeeding and Type 1 diabetes
mellitus.13 This was thought to be attributable to an
antibody against bovine serum albumin (BSA) which
selectively destroys pancreatic cells. Breast milk is
essential for the normal development of immunological
competence of the intestinal mucosa. A total of 826
Crohn’s patients studied against matched controls
showed a statistically significant shorter mean length of
breastfeeding. Lack of infantile breast feeding was
similarly a risk factor for the development of ulcerative
colitis.14 There is a very interesting geographic
distribution of multiple sclerosis world wide. It is rarely
reported in countries where breastfeeding is prevalent.
Paucity of breast feeding in early childhood is associated
with a six fold increase in relative risk of developing
lymphomas in later life.15 The exact mechanism leading
to these myriad immunological syndromes is as yet ill
understood but there is incontrovertible evidence to
suggest that breastfeeding promotes long term health.
BREAST FEEDING AND WOMAN’S HEALTH

The woman who breastfeeds also enjoys various
benefits as a consequence. Immediately post-parturition,
the oxytocin released during breastfeeding helps to
contract the uterus and reduce the incidence of postpartum haemorrhage and later anaemia. Exclusive
breastfeeding offers 98% protection against getting
pregnant during the first six months. This is called the
lactational amenorrhoea method (LAM) and universally
this is still the most effective form of contraception
available to every lactating woman unlike the more
costly and less available contraceptive pills and
intrauterine devices.16
Breastfeeding reduces the risk of breast and ovarian
cancers in mothers. A multicentre study in the USA
found that the relative risk of breast cancer among premenopausal women decreased as the duration of lactation
increased.17 A multinational study from Australia, Chile,
China, Israel, Mexico, the Philippines and Thailand
found that the relative risk of ovarian cancer decreased
as the duration of lacatation increased.18
Breastfeeding confers untold psychosocial benefits to
the infant-mother dyad. This instinctive and innate
activity at birth bonds the mother and child which has a
life long loving and therapeutic effect. Mothers who
breastfeed their babies are less likely to abuse or
abandon their babies, a social phenomenon which,
unfortunately, is on the climb in recent years.

58

Musa

THE ECONOMICS OF BREASTFEEDING

The family, community and nation similarly benefits
from a breastfeeding culture. They enjoy better health
nutritionally and emotionally. It is an economic plus
since breastfeeding cost less than artificial feedings. In
some less developed countries milk powders can eat up
to 50% of the family budget. Since breastfed babies are
relatively healthier babies less is spent on health care
costs which includes clinic consultations, medicines,
laboratory tests and hospitalizations. It is therefore the
most cost effective child health strategy.
FACTORS CONTRIBUTING TO THE DECLINE OF
BREASTFEEDING

Despite the numerous benefits of breastfeeding, the
status of breastfeeding world wide still leaves much to be
desired. This is due to a complex interaction of several
phenomena. These include the availability and aggressive
marketing of a substitute, the erroneous belief that a milk
substitute is modern and healthier, the widespread belief
that breastfeeding and working are incompatible,
unsympathetic employers towards employees’ choice to
breastfeed, the absence of extended families to assist new
parents to adjust, the lack of commitment, skills and
knowledge among nursing and medical professionals in
promoting breastfeeding and hospital environment,
policies and procedures that inhibit the initiation and
maintenance of successful lactation.
THE RESURRECTION OF A BREASTFEEDING
CULTURE

In 1939, Cicely Williams wrote “Milk and Murder”
and proclaimed that “misguided propaganda on infant
feeding should be punished as the most criminal form of
sedition, and that those deaths should be regarded as
murder”. Jelliffe coined the term “commerciogenic
malnutrition” in 1968 to describe “the industry
marketing practices on infant health”.
The World Health Assembly during her 24th sitting in
1974 recommended “strongly the encouragement of
breastfeeding as the ideal feeding in order to promote
harmonious physical and mental development of
children”.
The International Code of Marketing of Breast-milk
Substitutes was introduced in 1981 to monitor the
marketing practices and abuses of the multinational milk
industries. The World Health Assembly called upon all
member states to translate the Code into national
legislation and regulation to give the Code some teeth.19
In 1989, the Convention on the Rights of the Child
“..made it the legal obligation of nations to provide
mothers and families with the knowledge and support
needed for breastfeeding. “In Florence, Italy the
following year, the Innocenti Declaration on the

Protection, Promotion ad Support of Breastfeeding “..
called on all governments to act and create an
environment enabling all women to practise exclusive
breastfeeding from birth to 4 - 6 years and, to continue
breastfeeding with adequate complementary foods up to
two years”. These powerful international declarations,
supported at the highest levels of government, attracted
the world’s attention to humanity’s shared responsibility
for the survival, protection and development of our
children. Only a global effort could empower women
once again to give their babies the healthy start they
deserve, a world that allows children to survive and
thrive - a world that is baby friendly. And since more and
more babies start their lives in hospital, the Baby
Friendly Hospital Initiative was mooted.
A Baby Friendly Hospital focuses on the needs of the
newborns and empowers mothers to invest their own
natural gifts in their children’s health. In practical terms,
a Baby Friendly Hospital will encourage and help
women to breastfeed their babies by applying each of the
“Ten Steps to Successful Breastfeeding” developed by
UNICEF and WHO.20 This was a global effort to give
babies the best possible start in life. Since the early
1990s there has been a resurrection in the numbers of
breastfeeding infants universally coinciding with the
various collaborative and international efforts to protect,
promote and support breastfeeding.
CONCLUSION

We are guilty of many errors and many faults
but our worst crime
is abandoning the children
neglecting the foundation of life.
Many of the things we need can wait
The child cannot.
Right now is the time his bones are being formed
His blood is being made.
And his senses are being developed.
To him we cannot answer “Tomorrow”
His name is “Today” ( Gabriela Mistral )
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