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EditorialEditorialEditorialEditorialEditorial

The Foetus as a Transplant

The study of the body's immunity and defence system has enabled physicians to understand how in a successful

pregnancy, the baby is allowed to grow inside mother's body, without being rejected. All healthy individuals have an

immune system that will reject germs, viruses and donated organs eg, kidneys, hearts and livers, with the immune

rejection reaction. However, during a successful pregnancy, this outside interference with the mother's immune system is

not necessary.

During a successful pregnancy, the immunity that may cause rejection of the baby and placenta is shut off in the

mother's uterus. Throughout the rest of the mother's body, her immune system is fully functional, allowing her to deal in a

proper way with any infections that may come her way. Unfortunately many couples with recurrent spontaneous

miscarriages find themselves being in a situation where, following the conception, this immune camouflage and protection

of the embryo is not initiated in such a way that the uterine local and systemic immune responses of the mother are

modulated in favour of a decrease in cell mediated immunity and increase in humoral immunity .

Scientists have understood for years how to manipulate and interfere with the immune system and its functioning

and the prevention of Rh sensitisation during pregnancy, haemolytic disease of the newborn being a clear example. In this

case, the injection of readymade Rh immunoglobulin (Rh antibody) in to the Rh-negative mother carrying an Rh-positive

baby prevents her own immune system from recognising and rejecting the baby's Rh-positive cells. If we describe in brief

from the resource material kindly supplied by Professor A E Beer that in pregnancy, the mother-to-be receives signals

(molecular messages) from the conceptus. Many of these messages the father contributed to the child. Some of these

involve the tissue type (HLA antigens) that the father gives to the child. If the parents are appropriately "mismatched", so

far as their tissue types are concerned, the mother's system recognises that the baby's cells (the trophoblasts) that will

form the placenta are "foreign". The lymphocytes of her immune system that have congregated in her uterus communicate

with the molecular messages from the baby's cells and begin to protect the baby from immune rejection. The mother's

immune system forms an antibody that can be measured as early as five weeks of pregnancy. This antibody attaches to

the molecules on the cells of the baby that induced them. Here, they camouflage the baby's cells from the mother's

immune killer cells that can destroy. In addition, the attachment of this specific antibody to the baby's cells brings with it

a signal that makes them grow and divide .Without this "growth" signal, the baby and the placenta regress and die.

If the maternal antibody which leads to the protection of the baby is low, the baby is not effectively shielded and

protected. The cells of the placenta are not stimulated to grow, because there is no antibody produced by the mother.

The outcome over the next few days or weeks will be the rejection of the foetus. By immunologic testing and HLA tissue

typing these couples look more like brother and sister than unrelated husband and wife. In summary, the message from

the father communicated to the mother via the tiny conceptus is not heard by the mother. Immunoprotection is not

induced and the pregnancy fails repeatedly .

The problems of "lucky" or "unlucky" match can be addressed together through tissue typing and identifying the

HLA antigens of both. In addition, the couple's ability to respond appropriately to each other can be tested through a

laboratory assay called the mixed lymphocyte culture reaction.
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Another problem that interferes with a subsequent pregnancy success operates through an alteration of the

blood clotting mechanisms. Each pregnancy of the mother loses is associated with an approximately 20 per cent increased

chance that she will make an autoimmune response to fatty molecules called phospholipids that are integral parts of the

baby's cells. There is a family of phospholipids: The one best known and most tested for is cardiolipin–the heart fat.

Cardiolipin or one of its 'brothers' and 'sisters' in the mother, may activate and speed up her blood clotting in the vicinity

of early pregnancy and results in its loss. Conclusions in pregnancy may occur later in gestation such as intra-uterine

growth retardation, toxaemia and even intra-uterine foetal demise. Half of these will be premature and the other half will

have features of growth retardation, the remainder of the babies will possibly die during pregnancy due to abnormalities

of the anti-phospholipid antibody and a demonstrated clotting abnormality (ie, the lupus anticoagulant) .

Other causes of recurrent spontaneous abortion include hormonal problems, abnormal development or diseases

of the uterus or cervix, poor sperm quality, infections, chromosome abnormalities and chronic diseases.

Every person's white blood cell type (tissue type, HLA type) consists of 10 numbers, half of which comes from

each parent. These white blood cell numbers are molecules (antennae) that are present on the surface of the person's

white blood cells, and they serve important functions in recognising foreign antigens (germs and viruses) that enter our

body. This recognition even results in an immunity response that eventually leads to death of the germ or virus and the

formation of an antibody against the germ or virus that prevents recurrence of the disease.

A representative white blood cell type is as follows: A1.2, B7.12, C4.2, DR 3.8 and DQ 4.1. One number at

each locus (A, B, C, DR and DQ) comes from the mother and the other from the father.

Couples with secondary abortions (one living child and then spontaneous miscarriages) are a distinct group.

Sixty per cent of the first-born children of secondary couples are DQ 0501/501 (formally called DQ 4.1 homozygous).

This means that they are pure bred with regard to this part of their white blood cell type. Both mother and father

contributed the same 4.1 gene. An analysis of several hundred live born children who were born following immunological

treatment of their mothers revealed no live born DQ 0501/0501 babies. Women whose first babies are DQ 0501/0501

are at high risk of making an autoimmunity response that involves the production of an antibody (immunity) in their body

that attacks the glue (phospholipids) that are important in building the placenta of the baby. They are also prone to

increase the numbers of natural killer cells in their blood from 4 per cent to over 20-30 per cent .

Further studies in the laboratory of Prof Alan Beer in 1995 showed that this type of natural killer cells in women

with recurrent miscarriage can also damage the early cells of the bay that will make the placenta .

Now, thanks to a better understanding on immunological factors that protect or destroy the developing embryo

and foetus, researchers using simple new therapies are reporting very high rates of successful pregnancies among thousands

of women who have experienced previously unexplained recurrent miscarriages . The treatments are designed to counter

one or two types of immunological problems that can result in destruction of the placenta, embryo or foetus by antibodies

produced by the pregnant woman. One approach is designed to block antibodies against the foetus by the mother's own

tissues. In the language of Prof. Beer, 'Blocking antibodies create a disguise and the foetus becomes a wolf in sheep's

clothing as far as the mother's immune system is concerned'.

Now, with a better understanding of the pathophysiology of pregnancy we can see that highly specific, protecting

systems operate during pregnancies which do not interfere with any of the mother's immune responses. Immunoglobins

(IgG) are available commercially. If a pregnant woman were to receive a kidney from an unmatched donor, she would
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reject it at any other time. Similarly, her body can continue to fight off outside infectious agents. But not the pregnancy

due to the presence of this blocking antibody in the maternal system.

Since half the genetic information in the foetus comes from a ''foreigner'', namely the father, without blocking

antibodies acting as an immunological fortress, the mother's body would launch an attack against it.  But nature does not

rely on the mother alone to protect the foetus. As indicated by another set of studies, the substance that stimulates the

production of blocking antibodies comes from the father, carried in by the sperm that produces the pregnancy .

Dr JYH Kwak et al and Prof AE Beer et al have, however, indicated that sometimes the tissue of the father and

the mother are too much alike immunologically and the woman's body fails to respond adequately to the father's feeble

signal  to produce blocking antibodies. This results in outright rejection of the pregnancy tissue or failure of the foetus to

thrive. Normally, the signal to produce blocking antibodies comes from the paternal contribution to the embryo. The

antibodies can be measured as early as five weeks of pregnancy. But if the maternal and paternal tissue types are too

similar the signal is not received and the pregnant woman does not produce the protective antibody.

Niranjan Bhattacharya
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Invited ArticleInvited ArticleInvited ArticleInvited ArticleInvited Article

Problem of Illegal Abortion Induced Death : A Brief Global

Overview

Niranjan Bhattacharya1, Phillip G Stubblefield2

Illegal abortion induced death accounts for 150,000

to 200,000 lives of young women in this world. In a

conservative estimate, unsafe abortion is a major public

health problem in the Third World in particular, though the

impact with varying intensity is global. The following chapter

narrates the problem in brief including the methods of illegal

abortion as practiced in different parts of the world.

With this backdrop of information on the global

trends the author wished to see whether intra amniotic

instillation of an antigen aseptically in the OT, after taking

informed consent from the volunteering mothers at the

Institute of Postgraduate Medical Education and Research,

Bagha Jatin State Hospital and subsequently Bijoygarh State

Hospital, Calcutta can cause safe abortion and also wished

to examine why and how it triggers the phenomenon.

  Hundreds of pregnant women, alive at sunset last

night, never saw the sunrise this morning. Some died in

labour, their pelvic bones too small and distorted by

childhood malnutrition to allow the free passage of the infant

and some dies on the table of the unskilled abortionist trying

to terminate an unwanted pregnancy. Others died in

hospitals due to lack of blood to control their haemorrhage,

or due to painful convulsions of eclampsia too young to

bear children in the first place and never attended to for

1DSc, MD, MS, FACS (USA), Chair Professor, Department of Regenerative Medicine and Translational

Science, Calcutta School of Tropical Medicine, Kolkata 700073
2MD, Emeritus Professor, Department of Obstetrics and Gynaecology, Boston University Medical Center,

Massachusetts, USA

We thankfully acknowledge the permission granted by Springer-Verlag, UK for reprinting of the invited article

 – Editor
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antenatal care. These are the women of Asia or Africa or

Latin America today1.

No one knows exactly how many women die each

year as a result of becoming pregnant. Most of these women

are very poor, living in the remotest areas and their deaths

are accorded very little importance in countries where

maternal mortality is very high. But the real tragedy is that

maternal deaths are largely preventable with proper

management. Globally around 15 % of maternal mortality

results from unsafe abortions and the proportion is as high

as 50% in some areas. The high level of mortality worldwide

that results from unsafe abortions could be prevented by

providing ready access to treatment of abortion

complications, safe abortion procedures and contraceptive

services2.

 

Prevalence of Illegal Abortions:

Illegal abortion is a serious public health problem. Its

true incidence is unknown. Some 10 to 15% of all

pregnancies are estimated to end in abortion3, 150,000 to

200,000 women die each year from complications arising

from illegal abortions. These deaths constitute 30 to 40 %

of the estimated total of 500,000 pregnancy related deaths

per year 4.  A survey of the International Planned Parenthood



Federation of 60 developing countries found that in late

1970s there were approximately 207 induced abortions

per 1000 live births although in most of these countries

abortion was illegal5. Illegal abortion is a major continuing

health problem. For example, in Latin America 30% of beds

for obstetrics/gynaecological patients are usually occupied

by women with abortion complications6.

A recent WHO report based on hospital studies

projected the annual incidence of unsafe abortions

worldwide at 20 million with a ratio of one unsafe abortion

to seven births, and claimed that 90% of unsafe abortions

take place in developing countries and it attributed 13%

pregnancy related deaths to this procedure. It reported that

the rate of unsafe abortion to 1000 women in the 15-49

age group is 26 in Africa, 12 in Asia, 2 in Europe, 41 in

Latin America, 17 in Oceania and 30 in Russia. Further the

rate of mortality from unsafe abortions per 1000 live births

is 83 in Africa, 47 in Asia, 4 in Europe, 48 in Latin America,

29 in Oceania and 10 in Russia7. Another report however

claimed that clandestine abortions in developing countries

may be as high as 400/100,000 procedures compared with

6/200,000 in situations where abortion is legal8.

There are various studies on developed as well as

developing countries on the incidence, causes and

complications of illegal abortions, though the number of

studies on the developed world is much more. A study

conducted in Sweden for 1911-1980 indicated a decrease

in maternal mortality after the legalization of abortion. In

the 1930s when abortion was illegal, the maternal death

rate was 18.5/1000 women. Now the rate for Scandinavian

countries is less than 10/100,0009. A 1990 study of 348

obstetrics/gynaecologists in Los Angeles county, where law

requires abortions to be performed only in licensed hospitals

and clinics showed that 70% of these physicians had never

performed an abortion, that the average cost was 425$ to

625$ and that the average patient was white, middle class

and 25-30 years old. The implication is that Asians, Native

Americans and other non-whites perhaps use other services.

The report pointed out that 45% of teenage pregnancies

end in abortions. In 1981, in the United States (US), 30%

of all pregnancies ended in abortions. In 1981, in the United

States (US) 30% of all pregnancies were terminated by

abortion and the mortality rate was only 0.5/100,00010.

Many American women especially from the lower economic

groups are not able to avail of the right to legal abortion

because of geographic and financial constraints11.

Before the 1970s more than 100 women in the

United States died of abortion related complications each

year. The number declined between 1972 and 1980

because of the availability of safe, legal abortions12. The

US Supreme Court legalized abortions in 1973. A 1980s

study however reported that there had been a decrease in

the availability of legal abortion because of a faltering

economy and consequently a rise in self-induced and

criminal abortions in the 1980s13.

The erstwhile Soviet Union (USSR) had the highest

abortion rate among developed countries in the 1980s, 181/

1000 women aged 15-44, followed by Romania with 91/

1000, many of them illegal. Among developing countries,

China had the highest rate with 62/1000 women aged 15-

44, followed by Cuba with 59/1000, though it is difficult to

give exact figures because illegal abortions rates are not

known or kept absolutely confidential.Where large numbers

of illegal abortions are performed by unqualified personnel

as in many parts of Latin America, abortion mortality is

quite high14. Western Europe has a very low abortion

mortality rate with 0.5 deaths per 100,000 abortions, while

in Eastern Europe it is between 1 and 10/100,00015.

A study of the effect of the 1967 Abortion Act on

women in England, Wales and Scotland showed that

abortion increased in the 1960s and early 1970s; it fell in

1973-76 and the abortion rate became 11.4 to 10.5/1000

women, perhaps because of the introduction of free

contraception, but rose again in 1977-78 possibly because

of adverse publicity about the side-effects of oral

contraception. The abortion rate in Scotland is lower than
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in England and Wales but has risen steadily since 1969. An

important effect of the Act however has been the reduction

in the number of deaths due to illegal abortions. The rate of

maternal deaths due to abortion declined from 25% in the

early 1960’s to 7 % in the decade of the 1980s16.

 

Developing Countries:

According to FT Sai, women in developing

countries run 50-100 times the risk of dying in pregnancy

and child birth than in developed countries, where there

are only 2.9 maternal deaths/100,000 live births, while the

figure at certain places for the former is 300 and even more

maternal deaths/100,000 live births. Illegal abortion accounts

for 25-5-% of the deaths17. Third world women with

complications from illegally induced abortions tend to

postpone seeking medical treatment, because lack of

knowledge about the signs of infection or hemorrhage and

also fear of moral and legal sanctions18.

African countries are a case in point. In many sub-

Saharan African countries abortion is restricted because of

religion and a pro-nationalist tradition. Yet illegal abortion

is performed with high mortality and over 50% of hospital

admissions occur for abortion sequelae. However there are

few in depth studies on the subject and Coeytaux listed

only 35 such studies covering 12 countries in 198719.

Even in the newly developing countries of Africa

like South Africa, abortions continue to be a major cause

of mortality and morbidity, especially among the black

population. In the early 1980s the overall mortality rate was

31/1000 with a morbidity of 37%. Before 1976 any person

seeking an abortion in South Africa except in cases of

serious illness, had to have it done illegally. Even after the

passage of the Abortion Sterilization Act (1976), few

doctors wished to perform abortions. Many of the Bantus

went to nurse abortionists, lay abortionists, witch doctors,

friends, etc20.

In Nigeria at least 700,000 illegal abortions are

performed each year, 70 to 80 % of which involves teenage

secondary school or university students. Yet, a group study

showed that a majority of the 72 participants opposed the

liberalization of abortion because of religious views, though

they indicated support for improved availability of modern

methods of controlling fertility21. Up to 50% of all maternal

deaths are the result of complications from illegal adolescent

abortions in Nigeria according to 1972 and 1978 data.

Abortions often lead to terminal septicaemic shock with

hepatorenal failure, jaundice and severe bleeding from

disseminated intravascular coagulation22. A study of abortion

cases managed at the University College Hospital at Ibadan,

Nigeria showed 4448 cases between 1980-1989 though

abortion is illegal and carries a threat of 14 years

imprisonment. Complications involved sepsis in 86.2%

cases, haemorrhage in 35.2% cases and 25.7% had injuries

to the uterus, bowel and lower genital tract23. A study of

the Nigerian University of Ilorin Teaching Hospital for the

period 1972-1986 reported 12,736 cases of abortion and

53 deaths resulting from illegal abortions, with causes ranging

from septicaemia (66%), haemorrhage (21%), native drug

intoxication (8%), tetanus (4%) and embolism (2%). Illegally

induced abortion was responsible for 7.1 % of all maternal

deaths occurring in the hospital in the study period and this

number may be grossly underestimated because many

deaths are not reported or are included under other causes24.

Another study of the same hospital for the period February

1983 to July 1984 reported 102 cases of septic induced

abortions, comprising 12 % of total abortions. The mortality

rate among the 102 women was 5.9 %25. In 1984 a sample

study was undertaken to assess the incidence of abortions.

A survey of capital cities of eight states reported at least

309 cases in different hospitals for abortions or treatments

of incomplete abortions26.

A six-month study (1 April to 30 September 1991)

at the Sidamo Regional Hospital, Ethiopia showed that out

of 185 abortion cases admitted, 35% were illegally induced

and were 14% of the total (443) gynaecological cases

treated. There were two deaths in this group and 78% of

PROBLEM OF ILLEGAL  ABORTION INDUCED DEATH – BHATTACHARYA  AND STUBBLEFIELD    55



women with illegal abortion were under the age of 25 years.

It is possible that some in the spontaneous abortion group

were also illegal abortion cases27.

In Zambia, abortion is allowed in cases where

continuation of pregnancy would involve risk to the mother

or the mental health of existing children or a strong likelihood

of congenital malformations. A regulation stated that pregnant

school girls would be allowed to resume studies after

childbirth which was not allowed earlier. In 1983 according

to the Zambian Ministry of Health Statistics, 1164 legal

abortions took place in Zambian hospitals but 16,977

women were also treated for complications of illegal

abortion28.

In Botswana too 43% of 3731 women treated in

1992 for complications of illegal abortion were under the

age of 25 years.  Although Botswana liberalised its abortion

law in 1991 to permit abortions in cases of rape/incest or

risk to the mother’s health, illegal abortion is a major health

problem and accounts for at least 14% of total maternal

mortality29.

High morbidity and mortality associated with

clandestine abortions is also a major problem in Benin where

abortion is allowed only to save a mother’s life. In the first

four months (July-October 1993) of a one year study of

three hospitals in Cotonou, 56.9% of 380 cases were self-

induced abortions and there were eight deaths in this group,

yielding a mortality rate of 21/100030.

In Guinea where abortion is not legalised two hospital

based studies involving 83 women at Ignace Deen Medical

Training Center in 1992 and 94 women at Donka University

Teaching Hospital in 1990-93 admitted for abortion related

complications showed that secondary school and University

students were the largest group. There were 10 deaths

(12%) in the first study and six deaths (20 %) among 30

adolescents in the second study. Unsafe abortion represents

a serious health risk specially among adolescents31.

In Burkina Faso, where abortion is illegal under

any circumstances, 5% of women admitted to maternity

wards had serious illegal abortions related complications

and 70% of these were in the age group between 16 and

24 years respectively, 6% of women serviced at

Ougagadongon Hospital and 7% of those treated at Bobo

Dioulasso Hospital died from haemorrhage, pelvic peritonitis,

septicaemia, renal failure or hepatitis associated with illegal

abortion. Also of concern were long term complications:

35 % of women presenting themselves at Bobo Dioulasso

Hospital for infertility reported a history of illegal abortion32.

In Kenya, where abortion remains illegal except in

cases of risk to the mother’s life, incomplete illegal abortion

accounts for over 25% of all hospital admission. In Kenyatta

National Hospital’s gynaecology ward, 90% of admissions

in 1985-87 were for incomplete abortion and an average

of 40 women per day underwent dilatation and curettage

under general anaesthesia. After 1988, vacuum aspiration

was utilised in all first trimester cases. A 1993 report stated

that there had been no deaths or major complications

reported33.

Unsafe abortion is also a major public health problem

in Zimbabwe where 60,000 unsafe abortions are performed

each year, 30% of all maternal deaths are due to unsafe

abortions and 50% of Harare Central Hospital emergency

gynaecological cases were for incomplete abortion34.

In Sudan, information collected from Khartoum

Teaching Hospital in 1974 showed that 700 incomplete

abortion patients were admitted of whom at least 60 %

were induced abortion cases. Hospital records for 1988

showed that the number had increased to 3000/ year, 50

% of which were abortion cases. This constituted 80 % of

the emergency gynaecological admissions35.

In Mauritius too, though abortion is strictly illegal,

data suggest that about 10,000 procedures are performed

each year. In the South Asian region too reports indicate

high level of illegal abortion statistics. In India although

abortion has been legal since 1971, the number of illegal

abortions is two to ten times the number of legal terminations.

The reasons for this are believed to be fear of surgery, lack
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of access to abortion clinics and social and cultural factors

like confidentiality36. As a result of abortion by quacks, half

a million die each year from complications37. In Pakistan

abortion is illegal but practiced clandestinely38.

In Bangladesh, the early penal code stated that

abortion was illegal except to save the life of the mother

and carried a punishment of three years imprisonment for

first trimester abortion, seven years for second trimester

and life imprisonment in case of the mother. The Bangladesh

population was only marginally relaxed in 1976, and

abortion was permitted in the first trimester, with the consent

of the woman’s spouse or guardian, or in cases of rape,

unwilling conception, divorce after conceptions or risk of

life or expected birth defects39. Yet statistics of Dhaka

hospitals showed a large number of induced abortions and

related maternal deaths in a 1977-79 study. A survey found

498 abortion deaths in 1978 (total maternal deaths: 1933).

Extrapolating this figure to the total maternal death rate in

Bangladesh gave 7800 abortion deaths nationwide in 1978.

Another survey conducted in the 1980s found 44.2 induced

abortions per 1000 live births and a death case ratio of

2.4% and calculated the total abortion figure to be 163,244.

Combining these figures, it calculated that the total number

of abortions could be 325,000 with 7800 deaths. A study

of 1978-1979 of 795 health centers to investigate the

magnitude of the problem in rural areas showed that there

were 1590 reported cases of complicated abortions, of

which in 498 cases ie, 31.3% of cases, local herbal methods

were attempted, and medically approved procedures like

dilation and curettage and menstrual regulations were used

only in 9.1% cases. The study estimated that there were

780,000 abortions in Bangladesh in 1978 resulting in 7800

deaths40.

In Sri Lanka, although abortions, except on grounds

of risk to the mother’s life are illegal family planning is a

state policy and contraceptive methods are freely available.

Yet illegal abortions are on the rise and in Colombo about

500 abortions are performed daily. Hospital records showed

that in 1970s, 295,085 pregnancies were terminated

illegally41.

Because of the increase in the number of women of

child bearing age with high birth rates and a growing

preference for smaller families but thwarted by restrictive

abortion laws, complications arising from illegal abortions

in the Middle East are reaching epidemic proportions42. It

is difficult to assess the number of deaths caused by illegal

abortions. Based on a computer model simulating

reproductive events, it has been estimated that where most

abortions are either self-induced or performed by unskilled

persons, mortality may be as high as 1000 deaths out of

100,000 illegal procedures43. In Morocco abortion is

allowed only if a woman’s life is endangered. But a 1984

survey of 125 married women showed that 49 reported at

least one abortion and 23 were performed by traditional

midwives. Some physicians perform abortions clandestinely

charging US 95$-175$ thus placing it out of reach of low

income groups44.

In many South East Asian countries too traditional

midwives perform abortions. A study report published in

1984, of 320 identified practitioners in six provinces of

Thailand (31-80 years age group), showed that 10 % were

lay practitioners and 16 % were traditional birth attendants;

1/5th  had no formal education and another 1/5th  had 10

years or more of schooling while 50 % had about five years

of education. 60% indicated that they had performed

abortions on pregnant women ranging from four to eight

months of gestation45.

In Latin America abortion on demand is legal only

in Cuba, where it must be performed within the first

trimester, after which it can be performed only for medical

reasons. In the other 18 Latin American countries, abortion

is illegal, in two of them even for saving the life of pregnant

women. In 9 countries therapeutic abortion is permitted

only to save the woman’s life. It is allowed in four countries

in case of severe disease. In 3 others in addition to medical

reasons it is legal if pregnancy results from incest or rape.
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However, illegal abortions are prevalent. The number of

women hospitalised for abortion-related complications in

1974 was 58,717 in Colombia and 42,160 in Chile. Surveys

showed that only one out of three induced abortions in these

two countries showed complications and required

hospitalisation. The hospitalisation for complications of

abortion of 1000 women of fertile age in Colombia and

Chile suggested an annual average of 15 hospitalised cases/

1000 women of fertile age throughout Latin America46.

Another study reported that 30% of Ob/Gyn in Latin

America were usually occupied by women with abortion

complications47. In Peru an estimated one in five illegal

abortions results in hospitalisation48. A study conducted in

Bogota, Colombia between 1966-1967 reported 665 cases

of septic abortion brought about by illegally induced

abortions of which 4.5% died, 13.5% of which were due

to peritonitis and 39.5% were due to septicaemia49. In Costa

Rica, it is estimated unofficially that between 10,000-20,000

abortions take place each year, though it is illegal50.

In Brazil, induced abortion is legally restricted but

200,000 women were hospitalised in 1980 for treatment

of abortion complications51. The maternal death rate

resulting from clandestine abortion is quite high in Latin

America. The experience of an Augustinian nun and

theologian, Ivane Gebara with poor women in Brazil where

maternal mortality from illegal abortions is 10 per cent

prompted her to advocate legalisation of abortion. She

argued that the Catholic Church’s view of abortion as a

murder of the foetus must be modified in a situation where

abortion represents a historically imperative defence of life.

She refused to retract her position under pressure from the

National Conference of Catholic Bishops of Brazil52.

All these statistics however may not give the correct

because illegal abortions occur outside the established health

system where vital statistics on abortion-related morbidity

and mortality are not available. Many abortions related

deaths are incorrectly classified as childbirth related. Further,

in some regions, hospital reports do not distinguish between

spontaneous and induced abortion for technical and political

reasons, hence classifying all abortions as spontaneous.

In many countries where abortion is illegal, religion

is an important factor. However, religious beliefs concerning

abortion vary. Most Christian jurists accept abortions

performed before the embryo assumes human shape ie,

120 days after conception but equate abortions performed

after 120 days with murder though late abortions to save

the life of the mother are acceptable. Buddhism does not

generally forbid abortion. Hinduism has no religious stricture

on abortion. Roman Catholics are strongly opposed to

abortion while Protestants do not approve of abortion but

allow it in some circumstances53. Women, however terminate

pregnancies despite the illegality under unsafe conditions

for various reasons like wanting smaller families (specially

in overpopulated poor countries like India and Bangladesh),

too short birth intervals, pregnancy resulting from

extramarital affairs, fear of parental disapproval in unmarried

women, lack of support from boyfriend or interruption of

education, etc54. Where abortion is legal, cost, lack of

knowledge of contraception methods and lack of availability

of abortion facilities confidentiality and secrecy may be

causes for turning to quacks55,56.
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A Clinicopathological Study of Superfical Surgical Site Infections with

Respect to Risk Factors and Best Practices

Sanjay Maitra1, Debasis Samaddar2, Bappaditya Halder3, Sabyasachi Basu4, Prasenjit Mandal4,

Dibyendu Banerjee4

Abstract:

A remarkable number of postoperative  patients with surgical site infection\are reporting to  a tertiary care

hospital in Kolkata for quite some time. To counteract this menace, a descriptive study was undertaken among 100

patients who were admitted for various  postoperative surgical infections. Some practices, as has been adopted,  for

dealing with the preventive and therapeutic approaches  for amelioration  of this problem which  resulted in dramatic

improvements, both in terms of numbers and severity of the infections. We would like to share the fact that application

of a combination of metronidazole and povidone iodine prior to skin closure, use of a second generation cephalosporin

an hour before incision and pre-operative antiseptic painting with povidone iodine with alcohol 70% (spirit) 2-5

minutes before incision, has played a central role in reduction of superficial surgical site infections in the ward.

Key words: Superficial surgical site infections, preventive and therapentic treatment.

Introduction:

In the wake of innumerable superficial surgical site

infections (SSSIs) in the surgery ward of Nilratan Sircar

Medical College and Hospital, Kolkata,  India, a study was

undertaken to find the source of the infection and the

medification of methods and procedures that could be used

to minimise were adopted. Swabs from the OT revealed,

no growth of the organisms. Special emphasis was given to

the sterilisation of the instruments. This clinicopathological

study has to be adopted being emphasised on certain aspects

of the surgical procedure that mostly concern with the

prevention of SSSIs. These points are pre-operative risk

factors for SSSIs like diabetes, smoking, defective wound

healing, etc, pre-operative antibiotics used and the time of

their administration, the antiseptic painting along with the

time before surgery, application of an ointment before skin
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closure, the material of skin closure (stapler /monofilament

nylon), obliteration of the subcutaneous space, presence of

subcutaneous drains to remove any collection that might

accumulate in the wound. It was also a descriptive study of

the infective process as to note the amount and type (serous,

purulent) of discharge from the wound after 48 hours as

well as how it progressed at the 5th postoperative day, the

length of the slough on opening the wound and interventions

that could  facilitated  improvement of  healing processes.

Materials and Methods:

The study included 100 patients who were admitted

for various surgical intervention during the period from

December, 2015 to June, 2016. All the subjects of study

were indoor of the hospital. Informed consent were obtained
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from all of them. Previous data were collected from the

hospital records  of SSSIs of about 100 patients in the past

6 months. The exclusion criteria were set for patients under

12 or above 70 years of age, those with uncontrolled

diabetes and moribund patients.Wound swab for culture

and sensitivity were sent and different bacteria were isolated

at different times.

Results:

With reference based on above described

parameters, we would like to present the following results.

Patients with pre-operative risk factors like diabetes and

smoking  had shown a high infection rate of 58% as was

anticipated. A second generation cephalosporin was

administered one hour prior to an abdominal surgery was

associated with a 1% rate of SSSIs in comparison to the

same antibiotic given at the time of induction (9%) or at the

time of incision (21%). Antiseptic painting with a combination

of  povidone iodine and alcohol presented with only 3%

infection while povidone iodine alone had a 23% SSSIs

incidences.  Antiseptic painting done 2-5 minutes prior to

surgery offered the best  results.

Application of an ointment comprising povidone

iodine and metronidazole before skin closure did not have

any instances of SSSIs while infections were noted

persistently when only povidone iodine or other antibiotic

ointments were used or when no intervention was done

during skin closure. Use of staplers or monofilament nylon

did not change the course of SSSIs nor did the use of

subcutaneous drains.

Discussion:

The success of pre-operative antibiotic one hour prior

to incision in SSSIs could be attributed to the time taken to

reach maximal concentration in the blood. The current

recommendation is that the antibiotic should be given at

such time so as to reach its highest concentration in the

circulation at the time of incision. The layers of the skin get

infected in a clean contaminated or contaminated form of

surgery, which later gives rise to purulent collection below

the epithelium. Use of suitable antibiotics in contact with

these layers before skin closure prevents its infective

potential. Alcohol is an effective antiseptic and along with

povidone iodine provides additional protection against

SSSIs. Drainage of the collection below the skin through

corrugated rubber sheets or suction drains provided no

significant benefit in controlling SSSIs as has been evident

from the study. The organisms isolated from culture sensitivity

reports were mostly Escherichia coli and klebsiella and

were sensitive to second-generation cephalosporins.

Conclusions:

Of the many parameters, the study encompassed,

we recommend the use of pre-operative antibiotics one hour

prior to incision. We also recommend the use of a

combination of povidone iodine with metronidazole before

skin closure in any abdominal surgery and pre-operative

antiseptic painting with povidone iodine and 70% ethyl

alcohol (spirit). Adoption of these practices have reduced

SSSIs at the surgery ward immensely and could lay the

foundation of surgery with minimal risk of infection.
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Atmospheric Pollution and Diabetes Mellitus

Sunetra Mondal1, Subhankar Chowdhury2

Abstract:

Atmospheric pollution has recently been linked to obesity,  diabetes mellitus  and its complications. Particulate

matter pollution and nitrogen oxides are the chief air pollutants that are associated with an increased risk. Persistent

organic pollutants that bio-accumulate in the food-chain and noise pollution are also involved. The pathogenesis is

related to oxidative stress and a pro-inflammatory state. A recent study has suggested that the upper safe limits for

many of the air pollutants should be lowered to lessen the risk for diabetes. Indoor air pollutants are also incriminated

and air filters like HEPA filters can protect from particulate matter pollution.
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Introduction :

The havoc air pollution wrecks on human health

has been known for years. A relatively new health hazard

attributable to air pollution is diabetes mellitus. Air pollution

has been associated with not only the development of

diabetes mellitus, but also aggravation of its complications,

predominantly macrovascular.

What Links Pollution with Diabetes Mellitus (DM) ?

The chief factors that are responsible for the

association of pollution with DM include – air pollutants

like particulate matter (PM), persistent organic pollutants

that act as endocrine disruptors and noise pollution. Of

these, the role of air pollutants has recently gained a lot of

importance over the last year following publication of the

results of a large scale study  in July 20181.

Air Pollution and Diabetes – Evidences from Existing

Studies :

The association between air pollution and diabetes

was first noticed a decade ago. Lockwood2 in 2002 reported

a strong correlation of traffic air releases and the prevalence

of DM  in different states of the USA. Following this, there

have been several cross-sectional and cohort studies trying

to find an association between the two.  A meta-analysis3

revealed that the most robust association with diabetes was

seen for two air pollutants – PM of size 2.5µm or PM2.5

(HR: 1.11, CI : 1.03-1.20)  and nitrogen oxides (HR:1.16,

CI: 1.00 - 1.35) accounting for an overall increased risk for

DM of 11% and 13% respectively. The risk is particularly

high for women, elderly, overweight and smokers4.

However, non-smokers and those maintaining a healthy

lifestyle were not immune to the  risk5. Even short- term
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exposure as low as for two months has been found to be

associated with increased markers of insulin resistance6.

The strongest evidence however comes from the study

by Bowe et al7  in a longitudnal cohort of 17,29,108 par-

ticipants followed up for a median of 8.5 years in whom,

following statistical adjustments for other confounders, the

authors found that a 10 mcg/m3 increase in PM2.5 was

associated with an ioncreased risk of diabetes (HR : 1.15,

95% CI: 1.08 - 1.22). The authors reviewed prior studies

of PM2.5 and the risk of diabetes and used the estimates

to build a non-linear integrated exposure function. Based

on this, the authors concluded that the risk of diabetes

showed a substantial increase from a level of 2.4 mcg/m3

and the increased risk plateaued at concentrations above

10 mcg/m3. This fact needs particular attention because

the currently available safety standards for air pollutants

recommend an upper safety limit of 10mcg/m3 annual mean

for PM2.5 and 20mcg/m3 annual mean for PM10. There-

fore, globally, the risk of diabetes is significantly increased

between the theoretical mninimum risk exposure level

(TMREL) and the air quality standards recommended by

WHO (10 mcg/m3) or the EPA (12 mcg/m3). The same

authors also used data from the Global Burden of Dis-

ease study, 2016 and followed research methodologies

to estimate the burden of diabetes and DALYs of diabe-

tes that is attributable to PM2.5 air pollution globally. They

concluded that globally, ambient PM2.5 pollution is re-

sponsible for up to 3.2 million incident cases of diabetes,

8.2 DALYs and 2,06,105 deaths due to diabetes. In In-

dia alone, there are 45 diabetes cases per 1,00,000 popu-

lation that is attributable to PM2.5 pollution.

The different air pollutants that have been associ-

ated with different aspects of diabetes are summarised in

Table 18.

Pathogenetic Links between Air Pollution and

Diabetes:

Table 1 –  List of Air Pollutants Found to Have

Association with Diabetes Mellitus

Various aspects  of 

diabetes  

Air  pollutants 

implicated 

Increased prevalence 

of T2DM  

PM2.5 

Increased incidence 

of T2DM 

PM2.5,  NOX 

Insulin resistance NO2, PM 10, CO, 

PM2.5 

Impaired glucose 

tolerance 

NO2 

Gestational DM Nox, SO2(+ve 

association) 

O3 (negative 

association) 

Diabetes related 

mortality 

PM2.5, SO2, NO2 

All cause mortality in 

diabetics 

PM 10, O3 

 

oxidative stress and inflammation. Air pollutants via surface

reactions amongst themselves produce oxidative free

radicals. Some particles are leached out of alveolar capillaries

to reach via systemic circulation into tissues where they

react with enzymes like eNOS, iNOS, etc, to further add

to toxic free radical formation. The PM also has direct

stimulatory properties on inflammatory cells. The overall

effect is a change of macrophages to proinflammatory type

(M1:M2ratio), decrease in regulatory T cells. The increase

in proinflammatory macrophages in the adipose tissue leads

to increased adipogenesis and decreased lipolysis. In the

liver, the effects are to increase gluconeogenesis andThe chief underlying factors linking these two are
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glycogenolysis as well as to increase stellate cell collagen

formation. There is decreased GLUT4 mediated muscle

glucose uptake. The net results are increased insulin

resistance and hyperglycaemia (Fig 1).

Air Pollution and Complications of Diabetes :

Atmospheric pollutants directly have adverse

effects on cardiovascular health by contributing to

endothelial dysfunction and systemic inflammation. There

is at least one study9 that showed that patients with type 1

or type 2 DM, as compared to prediabetics have lower

Air Pollution and Glycaemic Control :

Air pollution contributes to worsening of glycaemic

control in type 2 DM. In type 1 DM however, ozone

exposure has been associated with lower HbA
1C

 and may

increase the risk for hypoglycaemia10. Those on insulin are

more susceptible to the inflammatory effects of air pollution

than those on oral hypoglycaemic agents11.

Air Pollution and Type 1 DM :

The level of ambient air pollution has been found to

be related to the peaks of type 1 DM diagnosis12. High

exposure to traffic related air pollutants like PM10, NOx

Fig 1 – Pathogenic Links between Air pollution and Diabetes Mellitus (source: google images)

nitroglycerin mediated dilation with increased PM2.5 and

SO
2
 exposure.
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and possibly PM2.5 accelerates the manifestations of type

1 diabetes in very young children13. The probable

pathogenetic link between the two is likely an altered

immune cell development and migration thus predisposing

to autoimmunity14.

Role of Indoor Air Pollutants :

An innumerable number of indoor air pollutants

have been linked to air pollution. Coke-oven workers as

Endocrine Disruptors and Diabetes :

Endocine disruptors or persistent organic pollutants

are compounds resistant to environmental degradation which

bioaccumulate in human and animal tissues and get

incorporated in the food chain. The diabetogeneicity of these

compounds arise from their actions at multiple levels as

outlined in Fig 2.

Apart from inflammation and oxidative stress,

endocrine disruptors aso contribute to mitochondrial

Fig 2 – List of Endocrine Disruptors (in red) Having Diabetogenic Effects due to Inhibitory Actions

at Multpiple Levels of Insulin Secretion and Action. As= Arsenic, Cd = Cadmium,

TCDD = 2,3,7,8-Tetrachlorodibenzodioxin, PCBs = Polychlorobenzenes,

BPA = Bisphenol A, DEHP = di(2- ethylhexyl) phthalate

well as women who cook without the use of exhaust fans

in the kitchen have a higher risk of developing type 2

diabetes mellitus15.

dysfunction and epigenetic modifications which can lead to

insulin resistance.

A study by Lee et al16 in 2006 had a very interesting
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result. In population exposed to very low concentration of

persistent organic pollutants (POPs), the prevalence of

diabetes did not seem to increase with BMI and was rare

even in those with BMI exceeding 30 kg/m2. However,

with rising concentrations of POPs, the frequency of

diabetes was high even at BMI <25 and showed a

substantial increase with rise in BMI.

The Nuisance of Noise Pollution:

Continuous exposure to noise and disturbed sleep

causes a constant low level autonomic nervous system

activation and persistent hypercortisolaemia. Thus, constant

exposure to counter-regulatory hormones catecholamines

and cortisol lead to hyperglycaemic states. With every 1-

db increase in average road traffic noise exposure, there is

an 11 % increased risk of incident T2DM17. A meta-

analysis18 has showed that people exposed to residential

noise exceeding 60 dB had an overall increased risk of

T2DM by 22 % versus those exposed to < 64 dB. The

zone between 60 and 64 dB however remains dubious.

Interestingly, there was no significant increase in risk with

occupational noise exposure of> 85dB.

Pollution and “at - risk” Conditions for Diabetes

Mellitus:

· Obesity – A number of obesogenic pollutants

have been identified, most importantly PM2.5 and DDT/

DDE. Via actions on mRNA expression and

proinflammatory protein, there is decreased thermogenic

effect and increased energy expenditure leading to

decreased brown adipose tissue activity and decreased

browning of white adipose tissue. The paediatric population

is of particular concern. The cumulative exposure during

childhood of a group of children aged 9 to 18 years to

average annual daily traffic (AADT) at 150 m around their

residence  had a direct association with the BMI attained

at age 18 years19. For AADT at 300 m , the association

was significant only for females and for AADT at 500m ,

there was no association at all. Environmental risk factors

for childhood obesity include organochlorines like

PCBS,DDT,HCB,bispenol A, cigarette smoke exposure

and PM pollution. Children have immature metabolic

pathways which make them particularly susceptible.

Polyaromatic hydrocarbons inhibit catecholamine induced

lipolysis. Early life PM exposure increases the expression

of adipogenic enzymes like PPARy. There are two unique

sources of exposure – breast milk and transgenerational

effects due to maternal in-utero exposure. A study be Rundle

et al20 showed association of BMI of children at ages 5

and 7 years with prenatal exposure to polyaromatic

hydrocarbons.

· Gestational diabetes – Exposure to nitrogen oxides

and noise pollution during the first trimester have been

associated with an increased risk for gestational diabetes21.

Remedial Measures :

Implementation of strict pollution control measures

needs global participation at all levels, from the general

population to the government. But there are some simple

measures that we may take in our day to day life which can

provide us with some protection from outdoor and indoor

pollution. These are outlined in Table 2.

About Air Purifiers:

Strictly speaking, air purifiers and air filters are not

the same. Notable, the air filters like the HEPA filters or

carbon filters fare better in removing particulate material

and allergens whille the purifiers utilising ultraviolet rays, ions

or ozone provide better protection from germs and cigarette

smoke but are poor on PM. Instead, they emit ozone which

has its own set of adverse effects. Therefore, as far ar

diabetes prevention is concerned, its prudent to invest on

HEPA air filters than any other  purifier.

Conclusions:

The fact that environmental pollution increases risk
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for diabetes mellitus is a relatively new finding, but

nevertheless backed by robust evidence, particularly for

PM2.5 and nitrogen oxides.  There are some simple

personal protection measures that we may take to stay safe.

Table 2 – Personal Safety Measures for Outdoor

and Indoor Pollution

Protection from 

outdoor pollution 

Protection from indoor 

pollution 

To check daily air quality 

index available online for 

all areas and use of 

pollution smart sensors 

available on 

smartphones. 

Well ventilated rooms 

and kitchens 

Avoiding busy hours on 

road if possible 

Regular cleaning of 

chimneys 

Staying away from 

pavement edges and 

walking on the building 

sides of pavements 

instead 

Alarms to detect soot and 

carbon monoxide 

 

Use of nasal filters and 

pollutiomasks 

To keep paints, bleaches 

and glues in the garage 

Not to stand near 

photocopiers and lase 

To avoid room freshners 

in bedroom/laundries , 

instead to use indoor 

fragrant plants like 

english ivy/aloe vera, etc 

 Use of air filters 
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Case ReportCase ReportCase ReportCase ReportCase Report

Bezoars: Uncommon Cause of Gastric Outlet Obstruction

Sanjay Maitra1, Md Sadakkas Ali2, Debasis Samaddar3, Sabyasachi Basu4, Rana Prasad Kundu4

Abstract:

Gastric outlet obstruction is a clinical syndrome characterised by abdominal pain and postprandial vomiting.

Causes of gastric outlet obstruction include both benign and malignant diseases. Bezoars, concretions of undigested

or partially digested material in the gastro-intestinal tract, are a rare entity causing gastric outlet obstruction. Failure

to diagnose after repeated UGI endoscopy and even CECT pre-operatively is further rarer entity.

A 31-year-old female, diabetic presented with acute exacerbation of her chronic problem of abdominal

distension, epigastric pain and vomiting. Subsequent evaluation with x-ray and USG failed to give any diagnostic

clue. Upper GI endoscopy could not be completed as after repeated lavage, food particles in the stomach could not

be cleared out. CECT abdomen opined towards gastric mass. On exploration gastrotomy, a large phytobezoar was

found which was mechanically disintegrated and removed. Postoperative period was uneventful. Reviewed history

revealed, she used to take ginger, turmeric, methi and even some leaves of arjun tree, to cure diabetes on her own.

Initially in gastric bezoar gastric outlet obstruction rarely occurs. It may happen late in the disease process.

The diagnostic approach is similar to the other causes of gastric outlet obstruction. However, therapeutic options

differ for each patient. We should remember all the therapeutic and diagnostic options for a patient with upper

gastro-intestinal bezoars. The patient may present at the hospital with / without predisposing risk factor.
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Introduction:

Gastric outlet obstruction (GOO) is a clinical

syndrome characterised by abdominal pain and postprandial

vomiting due to mechanical obstruction of the outlet of the

stomach. Bezoars, concretions of undigested or partially

digested material in the gastro-intestinal tract, are a rare

entity. Poor mastication and ingestion of large quantities of

indigestible solids may precipitate bezoar formation1-4. The

reported incidence of bezoars is 0.4% 5 although the true

incidence is unknown. Symptoms of gastric bezoars are

usually vague and non-specific, including nausea, vomiting,

epigastric pain, foul breath, halitosis, and early satiety1,3.

Bezoars usually form in the stomach, but can pass into the

Key words: Gastric outlet obstruction, bezoar.
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small intestine, where they occasionally cause

obstruction2,6-8. Endoscopy, barium studies, sonography,

and computed tomography are helpful in the diagnosis of

bezoars3-6. The treatment of gastric bezoars can be

conservative (via endoscopic removal) or surgical.

Here a case of GOO secondary to a gastric

phytobezoar is reported.

Case Report:

A 31-year-old, middle class housewife from West

Bengal, presented with abdominal pain and distension along

with vomiting in the emergency department of NRS Medical

College, Kolkata. She had been suffering from pain

epigastrium and early satiety for the last 2 years and was

being treated with proton-pump inhibitors. She is diabetic

for last 8 years with poor control. She had history of

constipation and gradual weight loss. She is a vegetarian,

and had no psychiatric problem.

After initial resuscitation she was investigated. She

had anaemia and significant weight loss. Blood sugar was

high. Abdominal x-ray and ultrasonography was

unremarkable. Upper GI endoscopy (UGE) could not be

completed. A contrast CT showed concentric enhancing

wall thickenings and luminal narrowing of antropyloric region

of stomach resulting in GOO.

After proper preparation decision on exploratory

laparotomy was undertaken. On exploration a hugely

distended stomach with intaluminal solid material filling

whole of the distended stomach was found. On gastrotomy

a phytobezoar of undigested leaves was discovered (Fig

1). It was disintegrated mechanically and removed later (Fig

2). The bezoar was of about one kg. Pylorus and pyloric

canal was normal. Gastrotomy wound was repaired in two

layers. Postoperative recovery was uneventful. On

discharge she was referred to the diabetic clinic.

On further interrogation it was revealed that she used

to take ginger, turmeric, methi, and even some leaves of

arjun tree for last 4 years trying to cure diabetes on her

own.

Discussion:

Before the 1980s, peptic ulcer disease was the most

common cause of GOO, accounting for up to 90% of cases.

However, the incidence has declined with the discovery of

the Helicobacter pylori and proton-pump inhibitors.

Currently, 50-80% of cases have been attributable to

malignancy9.

Bezoars, one of the benign causes of the GOO, result

from the accumulation of foreign indigested or partially

digested material in the form of concretions. The true

incidence of bezoars is unknown, however, reported

incidence was found in less than 1% of patients undergoing

UGE. The major types are phytobezoars (fruit or vegetable

matter), trichobezoars (hair), pharmacobezoars (medicines

such as tablets or semi-liquid drugs), and lactobezoars

(concentrated milk formulas)10. Development of the

symptoms may take a long time when it occurs in the

stomach which can expand to a large volume, or for a few

days if occurs in a small-volume region such as the

duodenum. For this presented case, there was neither

previous surgery nor psychiatric disorder. A large greenish

Fig 1 – Peroperative Photograph Showing the Gastric

Bezoar

mass that included indigestible leaves was detected after

extraction of the bezoar during laparotomy. She had

contributing factors such as dehydration, malnutrition and

diabetes mellitus.

The diagnosis may be suspected based upon clinical

features and physical examination. It is confirmed by

radiologic evaluation and UGE. Computerised tomography

scans show a well-circumscribed intraluminal lesion,
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Fig 2 – Bezoar  after Removal

composed of concentric whorls of different densities with

pockets of air enmeshed within it appearing in the

intestinal lumen. UGE is the most sensitive method to

establish the diagnosis and also helps to confirm and treat

the underlying pathology11. For this patient, abdominal

x-ray, ultrasonography and UGE all failed to point to

the diagnosis, CT scan even pointed toward gastric

malignancy.

Adequate fluid and electrolyte replacement, gastric

decompression, and proton-pump inhibitors is the first step

of the treatment. Definitive treatment should be based upon

the underlying aetiology. Currently treatment options for

bezoars include observation, chemical dissolution, and

endoscopic fragmentation. Surgical treatment via

laparotomy or laparoscopy is preferred after a failed

conservative procedure. Dissolution should be considered

for phytobezoars producing mild symptoms. Many agents

have been successfully tried for this purpose. Cellulose,

papain, acetylcysteine and in recent years cola have been

used for the medical therapy of bezoars. Recently,

dissolution with cola has been described to be one of the

effective treatment options12.

Endoscopic removal involves fragmenting the bezoar

by water flushes, direct suction, large polypectomy snare,

biopsy forceps, electrosurgical knife, mechanical or

extracorporeal lithotripsy and Nd:YAG laser12-14.

Operative intervention may be needed if endoscopic

therapy fails or if there is a complication related to the

bezoar such as obstruction or bleeding. However, GOO

due to bezoars requires early surgery as it rarely improves

with conservative therapy. If surgical intervention is

required, bezoar removal is commonly done by

gastrotomy. For this, either a laparotomy or laparoscopy

can be used. Longer operating time, higher costs and

retrieval problems are the disadvantages of laparoscopy14.

For the presented case, there was misleading diagnosis

and straightway we went for laparotomy and then

gastrotomy for removal. In the same procedure we had

the opportunity to observe the small bowels for additional

bezoars.

Conclusions:

Although GOO from gastric bezoars is very rare

initially, it may happen abruptly in any time during the disease

process when it obstructs the pylorus or the pyloric canal.

The diagnostic approach is similar to the other causes of

the GOO. Therapeutic options differ for each patient.

However, we should remember all the therapeutic and

diagnostic options for a patient with upper gastro-intestinal

bezoars who present at the hospital whether or not there is

a predisposing risk factor.
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Case ReportCase ReportCase ReportCase ReportCase Report

Role of CT in Investigation of an Incidental Adrenal Lesion Later Con-

firmed to Be a Phaeochromocytoma

Averee Gangopadhayay1, Debashis Dakshit2

Abstract:

Adrenal "incidentalomas" are defined as adrenal masses detected during ultrasonography (USG), computed

tomography (CT) or magnetic resonance imaging (MRI) examination in patients for whom imaging studies are being

performed for an unrelated indication.Approximately 3 to 4 per cent of CT and MRI studies of the abdomen reveal

an adrenal incidentaloma. The overwhelming majority of these lesions comprise benign non- functioning adenomas

in asymptomatic patients without history of malignancy. However, this does not hold true for patients of oncology, as

the adrenal glands are a common site for metastatic diseases. Adrenal metastasis may be found in 25% of patients

with known primary site.

Adrenal incidentalomas (5cm or larger) are detected in 1-10% of abdominal CT and MRI scans, 2-9% of

autopsies, 4% of chest CT scans. Adrenal incidentaloma is higher in whites than blacks and in obese, diabetic,

hypertensive patients. Of all adrenal incidentalomas 3-7% are pheochromocytomas. The additional concern is lesions

that are hormonally active and the rare primary adrenocortical carcinomas. Adrenal tumours in 35% cases are non-

functioning and may not need treatment. For this reason, differentiating the lesions that warrant treatment from those

benign, inconsequential masses that should be left alone are essential.

Adrenal phaeochromocytoma is usually hyperfunctioning tumours that secrete norepinephrine and epinephrine

into the blood.

A case of a 48-year-old man is presented at ENT outpatients department with complaints of recurrent

episodes of epistaxis associated with hypertension.  A complete biochemical and radiological evaluation, revealed

elevated plasma and urinary levels of catecholamines along with a solid cystic space occupying lesion at the upper

pole of right kidney on USG. Further CT evaluation suggested the mass to be an adrenal phaeochromocytoma. The

diagnosis of a phaeochromocytoma is made clinically and biochemically by detection of elevated plasma and urinary

levels of catecholamines and their metabolites,vanillylmandelic acid (VMA) and metanephrine. Once a clinical and

biochemical diagnosis have been made, imaging studies are performed to locate the tumour and to aid in planning for

surgical resection.

Key words: Adrenal incidentaloma, phaeochromocytoma, paraganglioma, adrenal phaeochromocytoma, catecholamine,

vanillylmandelic acid (VMA), metanephrine, chromaffin cells, MIBG scan.
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Introduction:

Adrenal “incidentalomas” are defined as adrenal

masses, detected during USG, CT or MRI investigations in

patients for whom imaging studies are being performed for

an unrelated indication. Approximately, 3 to 4 per cent of
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CT and MRI studies of the abdomen reveal an adrenal

incidentaloma.The commonest tumours of the adrenal

medulla, adrenal phaeochromocytoma constitute 90% of

all paragangliomas1. The most important hormonally silent

adrenal incidentaloma is phaeochromocytoma. It is present

in 1 in 1000 autopsies. Pheochromocytomas are a type of

paragangliomas; catecholamine secreting tumours, arising

from neural crest cells (chromaffin cells). They typically

demonstrate a nesting (Zellballen) pattern on microscopy.

This pattern is composed of well-defined clusters of

polygonal to spindle-shaped chromaffin cells surrounded

by supporting sustentacular cells that are supplied by a rich

vascular network2. Prevalence increases with age (mean

age 44 years).

The rate is < 1% for patients younger than 30 years

and 7% for patients 70 years or older.In genetically

predisposed individuals the mean age is 25 years. Paediatric

phaeochromocytoma has a higher incidence of malignancy

(47% versus 10% in adults). Incidence in teenage girls is

slightly higher than in boys, but no such sex predilection

exists in adults. The majority of cases are sporadic. In 5-

10% of cases phaeochromocytoma is a manifestation of

underlying condition including 3.
• Multiple endocrine neoplasia (MEN) II (both A and

B); 3% of all phaeochromocytoma. Never extra-

adrenal,almost always bilateral.

• Von Hippel-Lindau disease

• Von Recklinghausen disease (NF1)

• Sturge Weber disease

• Carney triad for extra-adrenal phaeochromocytoma

• Tuberous sclerosis

Case Report:

A 48-year-old male patient complained of recurrent

episodes of dizziness, headache and epistaxis for  two years.

Previously, he had hypertension and was treated with anti-

hypertensive medications. With recurrence of epistaxis, he

was advised USG of whole abdomen along with other tests

by ENT surgeon, which revealed an adrenal incidentaloma

(Fig 1). Further radiological and biochemical tests were

undertaken to confirm the nature of the incidentaloma.

    In CECT, a 4.9 × 4.08 cm iso-attenuating lesion was

seen in the right adrenal region (Fig 2). Right kidney and

Fig 1 – USG Showing a Well-defined Hypoechoic

Space Occupying Lession at the Upper Pole of Right

Kidney

left kidney were measured as 9.8 cm and 8.0 cm

respectively. Both the kidneys had irregular lobulated cortical

Fig 2 – CECT Showing the Mass

outline with multiple tiny simple renal cortical cysts bilaterally

but largest one was exophytic in the lower pole of left kidney.

Normal excretory function was on both sides. Perirenal fat

plane is maintained on either side.

Urine metanephrine level was 2340.9 µg/24hours

(normal levels <350 µg) while the metanephrine: creatinine
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ratio was 2622.86 µg/g creatinine (normal levels 33-109

µg/g). In view of the above clinical, biochemical and

radiological findings, the patient was diagnosed to have a

right adrenal phaeochromocytoma and was advised right

adrenalectomy.

Discussion:

It is rather impossible to distinguish benign and

malignant pheochromocytoma by appearance. Distinction

is made by direct  invasion  into adjacent organs/structures

and presence of metastasis4. High pre-operative 24 hours

dopamine, extra-adrenal tumour location, high tumour

weight (>80g), tumour dopamine concentration and

persistent postoperative hypertension, increase possibility

of malignant phaeochromocytoma.

Ten per cent of adrenal phaeochromocytomas are

multiple,10% are malignant with the incidence increasing in

tumours larger than 6 cm,10% occur in children,10%

familial,10%  associated with hypertension and

calcification,10% are associated with neuro-ectodermal

syndromes and 10% are non-functioning tumours. They are

usually solitary although 10% are bilateral. Extra-adrenal

phaeochromocytomas occur in 10% of patients and have

been described in the Organ Of Zuckerkandl, sympathetic

nerve chains, aortic and carotid chemoreceptors, bladder,

prostate and chest5. The tumours may also secrete

dopamine, parathyroid hormones, calcitonin, gastrin,

serotonin and ACTH with or without the catecholamines.

Symptomatic patients present with paroxysmal hypertension,

headaches, visual blurring, sweating and vasomotor changes

caused by the transient elevation in catecholamines6.

Their variable clinical presentation and biologic

behaviour often make accurate diagnosis challenging. A wide

spectrum of imaging appearances–some of which may also

mimic other diseases has been recognised.

Sporadic adrenal phaeochromocytomas are usually

large at time of diagnosis (90% larger than 2cm) and readily

detected on imaging. They are generally well-defined oval

or round shaped masses and occasionally have foci of

calcification, central necrosis or cystic change.

Phaeochromocytomas occurring in association with

neuroectodermal syndromes (MEN, VHL,

neurofibromatosis) are smaller at the time of detection, as

these patients are generally actively screened by MRI.

Approximately 85% of adrenal incidentalomas are

non-functional (hormonally silent) and benign. The other

15% are either functional or malignant and require further

evaluation and treatment. About 3.7% of adrenal

incidentalomas had been proved to be phaeochromocytomas.

Phaeochromocytomas may result in substantial complications

including death if not recognised. They should be considered

in all adrenal incidentalomas because they are more

common than previously thought;diagnosis is often

overlooked and a failure to recognise it may lead to patient’s

death.

The adrenal gland is the 4th most common site of

metastasis.

Phaeochromocytoma should be excluded prior to

fine needle aspiration cytology (FNAC)/biopsy of adrenal

incidentaloma to avoid hypertensive crisis.

The first step in the diagnosis of a

pheochromocytoma is the biochemical confirmation of

catecholamine excess surge. Diagnosis to be confirmed by

measurement of plasma fractionated metanephrines, non-

metanephrines, or 24-hour total urinary metanephrines,

fractionated catecholamines, or both in plasma and urine

studies. The biochemical diagnosis is followed by the

localisation of the pheochromocytoma and/ or metastases.

On USG, phaeochromocytomas are well-defined, ovoid

or round shaped suprarenal masses. They frequently have

non-homogeneous internal architecture due to haemorrhage

and necrosis. USG has a lower sensitivity for the detection

of phaeochromocytomas than CT or MR imaging as smaller

lesions particularly on the left may be obscured by bowel

gas.

CT is preferred as it is cost-effective than MRI to

delineate size, shape and appearance. On unenhanced CT,

the tumours have a soft-tissue density and speckled

calcification is present in up to 12% of tumours. A smooth

homogenous lesion less than 4 cm with low Hounsfield Unit

        76  MEDICAL GLORY, VOL 3, ISSUE NO 2, OCTOBER-DECEMBER, 2019



(HU) is usually benign. A larger non-homogenous lesion

with irregular margins and higher HU should be considered

for malignancy.

To perform contrast-enhanced CT, non-ionic

contrast has been shown to be safe for patients with

phaeochromocytomas without the use of adrenergic

blockade. Contrast-enhanced CT is highly accurate in the

detection of adrenal phaeochromocytomas, with the

reported sensitivities between 93 and 100% and a positive

predictive value exceeding 90%.

Most phaeochromocytomas are iso- or

hypointense to the liver on spin-echo (SE) T1-weighted

MRI. High T1-weighted signal intensity corresponding to

areas of haemorrhage has been reported in up to 20% of

phaeochromocytomas. On spin-echo T2-weighted images

the typical phaeochromocytoma has very high signal intensity

with light bulb appearance. Larger tumours tend to be non-

homogeneous, containing cystic central necrosis,

calcification or haemorrhage7.

Two main concerns in adrenal incidentaloma are:

(i) whether it is hormonally active or, (ii) whether it is

malignant.

Presence of intracytoplasmic lipid is fairly specific

for adrenal cortical adenoma. Approximately 70% have

high percentage of intracytoplasmic lipid. This unique

characteristic distinguishes adenoma from others. Major

exception is clear cell carcinoma of kidney with metastasis

to the adrenal gland with an identical appearance with

adenoma. On CT scan,benign adenoma typically reveals

low HU and rapid washout of contrast 50% or more at

10 minutes. Malignancy is suggested on CT by large

diameter >6cm, irregular border, non-homogeneity, a

washout of contrast after 15 minutes of <40% and

calcifications.

Phaeochromocytomas are hormonally active in

90% cases. Morphological features–large, variation in size,

homogeneity, margination and signal enhancement is seen

in most cases. Low signal on T1WI and high signal on

T2WI (light bulb appearance) is characteristic of

phaeochromocytoma. Phaeochromocytoma enhances

strongly on CECT scan in arterial as well as portal venous

phase (portal venous more than arterial); 110 HU of

enhancement in arterial phase is compatible with

phaeochromocytoma.

Urinary free metanephrines and catecholamines are

less sensitive than plasma but more specific. Meta-

iodobenzylguanidine (MIBG) is a noradrenaline analogue

taken up by the chromaffin cells in paragangliomas including

phaeochromocytomas. MIBG is most commonly labelled

with iodine-123 (for diagnosis) orI-131 (for treatment) for

whole-body scintigraphy in the detection and localisation

of primary and metastatic paragangliomas. The sensitivity

of MIBG is reported between87 and 90%, lower than that

for both CT and MRI, as the detection of lesions depends

on ability of the tumour to take up the tracer. However, the

strength of MIBG is its high specificity, which exceeds

90%8.18F Dopa PET is thought to be highly sensitive

according to initial results9.

Treatment of hormonally active, adrenal tumour is

surgery. Treatment of malignancy depends on cell

type,spread and location of primary tumour. Laparotomy

is preferred for bilateral diseases,large masses >10

cm,possible malignant disease and phaeochromocytoma.

Metastatic disease is managed according to the type of

primary cancer. Adrenal mass has to be removed if the

diameter is >6cm. Otherwise follow-up is advised with

routine CT at periodic intervals. Resection for

phaeochromocytoma should be on a long follow-up

because of high recurrence rate (10-15%).

Surgical resection of the tumour is the treatment of

choice and usually results in cure of hypertension. Careful

pre-operative preparation with alpha-adrenergic blocker

(phenoxybenzamine) 7-10 days before surgery is required

to control blood pressure and to prevent intra-operative

hypertensive crisis. Beta-blocker may be added to control

tachycardia and arrhythmia. Approximately 27% patients

die unexpectedly during surgery, 27% from cardiovascular

causes and 17% from CVA.
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Conclusions:

Classical triad of symptoms eg, sweating, headache

and palpitations are non-specific. This patient presented

with hypertension with recurrent episodes of epistaxis. With

these symptoms, attention is to be given to a possibility of

phaeochromocytoma. If not recognised, it may lead to

complications and eventually death. Imaging with USG

followed by CT and MRI helps in the detection of adrenal

incidentalomas.

Biochemical assessment of plasma and urinary level

of catecholamineshas to be done first to establish or exclude

the diagnosis of phaeochromocytoma in a case of adrenal

incidentaloma prior to FNAC or biopsy to prevent

hypertensive crisis. Imaging has a role in localisation and

metastasis.

Two main concerns of adrenal incidentalomas are

whether it is hormonally active and whether it is malignant.

Most of phaeochromocytomas are hormonally active.

Definitive treatment of phaeochromocytoma is surgical

excision. Rarely, in phaeochromocytoma not cured by

surgery, chemotherapy and radiotherapy may be required.

Careful pre-operative preparation with alpha-adrenergic

blockers (phenoxybenzamine) required for 7-10 days to

control blood pressure and prevent intra-operative

hypertensive crisis.
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Abstract:

Goldenhar syndrome is a rare congenital anomaly involving the first and second branchial arches during

blastogenesis, sometimes associated with vertebral and / or ocular anomalies. The exact aetiology is although unknown.

There are many suggestions of its occurrence. Here in this case a 12-year-old female was presented with bilateral

multiple accessory tragi and bilateral ocular dermoids. Prognosis of this disease is good without any systemic associations.

Successful treatment requires a multidisciplinary approach involving otorhinologists, paediatricians, ophthalmologists,

dermatologists and orthopaedicians.
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Introduction:

Goldenhar syndrome is a rare congenital anomaly

involving the first and second branchial arches during

blastogenesis, sometimes accompanied by vertebral and /

or ocular anomalies. Though the syndrome has variously

been described as oculo-auriculovertebral dysplasia,

hemifacial microsomia and Goldenhar syndrome, it has been

suggested that these entities may simply represent gradations

in severity of an error in morphogenesis.

The syndrome was first described in 1952 by the

French ophthalmologist Maurice Goldenhar1. The incidence

of Goldenhar syndrome has been reported to be between

1:3500 and 1:5600, with a male:female ratio of 3:22.

The exact aetiology is obscure. However, it is possible

that abnormal embryonic vascular supply, disrupted

mesodermal migration or some other factor leads to

defective formation of the branchial and vertebral systems2,3.

Most of the cases have been sporadic. Autosomal

dominant, autosomal recessive, and multifactorial modes

of inheritance have also been suggested2.

Ingestion of drugs such as thalidomide, retinoic acid,

tamoxifen, and cocaine by the pregnant mother may be

related to the development of this syndrome. Maternal

diabetes, rubella, and influenza have also been suggested

as aetiologic factors4. The triad of anomalies comprising

this syndrome includes accessory auricular appendages,

aural fistulae and epibulbar dermoids.

The classic features of this syndrome include ocular

changes such as microphthalmia, epibulbar dermoids,

lipodermoids, and coloboma; aural features such as

preauricular tragi, hearing loss, and microtia; and

Case ReportCase ReportCase ReportCase ReportCase Report
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vertebral anomalies such as scoliosis, hemivertebrae, and

cervical fusion1,4. The abnormalities are found to be unilateral

in 85% of cases and bilateral in 10-33% cases4. In

Goldenhar syndrome, ocular anomalies especially bilateral

dermoids are seen in 60% of the cases, vertebral anomalies

in 40% of the cases, and ear anomalies also in 40% of the

cases2.

Facial, vertebral, cardiovascular, CNS, genito-urinary

malformations have also been associated with this syndrome.

These systemic features are found in about 50% of the

patients5. Tetralogy of Fallot and ventricular septal defects

are the most common cardiovascular anomalies associated

with oculo-auriculovertebral syndrome (OAVS) 4.  Cleft lip

and palate, macrostomia, micrognathia, webbing of the neck,

short neck, tracheo-oesophageal fistula, abnormalities of

sternocleidomastoid muscle, umbilical hernia, inguinal

hernia, urologic anomalies, hypoplastic vagina, and anal

anomalies may be associated4. Other syndromes associated

with multiple preauricular tragi include Treacher-Collins

syndrome, Wolf-Hirschhorn syndrome, Nager’s acrofacial

dysostosis, Wildervanck syndrome (cervico-oculo-acoustic

syndrome), Townes-Brocks syndrome, and Delleman

syndrome6. Treacher-Collins syndrome is associated with

maxillary and mandibular hypoplasia but is not associated

with ocular and aural anomalies2.

Case Report:

A 12-year-old female, born of non-consanguineous

parents presented at the department of ophthalmology, RI0

with congenital lesions of the face and eyes. The child was

born after a full-term normal delivery and there was no

history of any maternal illness during pregnancy and no

perinatal complications. Ocular examination revealed

bilateral limbal dermoid nodules. The right eye had one

limbal dermoid inferiorly and the left eye had two limbal

dermoids inferotemporally. The limbal dermoid in the right

eye extended up to the central part of cornea obstructing

the visual axis. The dermoids in the left eye extended up to

3 mm into the cornea (Fig 1). The BCVA was finger counting

at 90cm in the right eye and 6/12 in the left eye. The fundus

of the right eye could not be seen due to the dermoid. The

disc and macula were healthy in the left eye. There was no

ocular adnexal abnormality. On facial examination, there

Fig 1 – Two Limbal Dermoids in the Left Eye

were two preauricular tags on both sides (Fig 2). There

was external nasal deformity with associated deviated nasal

septum. There was a lipoma in the centre of forehead region

just below the hairline. Roentgenographic examination of

Fig 2  –  Preauricular Tags in the Left Side

the vertebrae revealed no abnormality. No neurological,

cardiac, renal or limb anomalies were seen and the child

was found to be of normal intelligence.
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The treatment required multidisciplinary approach. The

patient was selected for surgical removal of the dermoids

and opinion sought from paediatrician, otorhinolaryngologist

and dermatologist.

Discussion:

Goldenhar syndrome is predominantly unilateral and

asymmetric and is associated with a constellation of features

including facial, auricular and vertebral defects. The facial

defects that have been described include macrostomia,

micrognathia, hemifacial microsomia. Oral defects include

diminished-to-absent parotid secretion, bifid tongue, cleft

lip and palate, malocclusion and dental anomalies7,8. Ear

anomalies range from preauricular skin tags to abnormal

shape and size of auricles, atresia of external auditory canal,

aural fistulae, and conductive hearing loss9. The patient had

preauricular skin tags occurring along a line drawn from left

tragus to the angle of mouth, which is the most important

and constant feature. Unilateral cases tend to be right-sided.

The reported ocular manifestations of Goldenhar syndrome

include choristomas (lipodermoids and epibulbar dermoids),

blepharoptosis, colobomas, strabismus, micro-

ophthalmia10,11. The incidence of epibulbar dermoid (also

present in this patient) varies between 32% and 92%, and

in 78% cases it is found at inferotemporal limbus. In the

present case it was bilateral Goldenhar syndrome with

bilateral preauricular tragi, bilateral limbal dermoids but

without any vertebral anomalies. The external nasal

deformity with deviated nasal septum and a lipoma in the

forehead region just below the hairline were added features.

The treatment of the disease varies with age and systemic

associations and is mainly cosmetic in uncomplicated cases.

Reconstruction surgeries of the external ear may be

performed at the age of 6 to 8 years. In patients with milder

involvement, jaw reconstruction surgeries can be done in

the early teens; epibulbar dermoids should be surgically

excised2. Structural anomalies of the eyes and ears can be

corrected by plastic surgery2. Prognosis of the disease is

good in otherwise uncomplicated cases without any

systemic associations. Successful treatment requires a

multidisciplinary approach involving otolaryngologists,

ophthalmologist, paediatrician, dermatologist,

orthopaedician.
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