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Editorial
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Warm greetings from the editorial team. The journal 
has evolved and grown   over the last five years and is 
one of the widely accessed Indian journal. This issue has 
contributions from   researchers   and   clinicians of 
various disciplines  in medicine and Dentistry.

The perspective article on Polycystic Ovarian 
Syndrome (PCOS ) being an epiphenomenon puts 
forth an interesting opinion that excessive weight gain 
is the harbinger of PCOS and all other long term 
adverse health issues.

The original article discusses the association between 
body mass index and poor asthma control in adults 
suffering from this condition. It highlights one more 
complication that obese individuals suffer from, in 
addition the multitude of health problems that beset 
them.  On a lighter note, “The dead do  tell tales”, our 
second original article is a study on sero-prevalence of 
Hepatitis-B in medico-legal autopsies at a tertiary care 
Hospital, and it stresses the need for practicing univer-
sal precautions even while working in the mortuary.

Modern day medical practitioners need to have a 
thorough working knowledge about oral health 
diseases. Poor oral health   has a significant association 
with systemic illnesses and  hence timely referral of 
patients with dental problems  to dentists can prevent 
complications. 

The review article on pregnancy with thyroid disorders 
is a comprehensive, lucid presentation of the thyroid 
physiology and various disorders affecting the gland in 
the pregnant woman, and its effect on the fetus 
/neonate. The review article on the peri -operative 
considerations in Mitral stenosis complicating 
pregnancy highlights the need for a multidisciplinary 

Prof. Dr. Vasantha N. Subbiah

Prof. Dr. Vijayalakshmi. K

Email: vasanthansubbiah1950@gmail.com

approach in the care of such women, during pregnancy 
and childbirth and the specific anesthetic modifications 
needed during operative delivery. 

Interesting case reports from the speciality of Obstet-
rics and Gynecology, presented here reveal the wide 
variety of experiences that a practitioner of this 
discipline is exposed to.

Our classroom section has two articles, one on the 
newer modalities in the management of fibroid uterus  
and another on Obstetric Antiphospolipid Antibody 
syndrome. Both of them will enlighten the  readers by 
their clear and extensive coverage of the topics.

The art of aiding childbirth with instruments has under-
gone several innovations over centuries culminating in 
the current day use of forceps and ventouse. The pages 
from history take us through a guided tour of the 
heritage museum at the Institute of Obstetrics and 
Gynaecology, Madras Medical College, Chennai, India 
which houses some of the rarest collection of obstetric 
instruments and specimens.

The concluding article of this issue, is the interview 
with a stalwart. We have had the honour of interview-
ing  the legendary Prof. Sir, Sabaratnam  Arulkumaran, 
a  world renowned  Obstetrician and Gynecologist who 
has served as president of FIGO(International Federa-
tion  of Obstetrics and Gynecology), the highest admin-
istrative  body for  Obstetricians &  Gynecologists   
world over. He has shared his thoughts and advice for 
the younger generations of Obstetricians.
                                                                                                                                                                                    
It has been an intellectually stimulating exercise for us 
to have brought out this issue of the journal. We hope 
you thoroughly enjoy reading it.
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'Look  deep  into  Nature,  and  you  will  understand 
everything better' - said Albert Einstein. Nature 
acclimatizes  itself  to  the  various  influences,  both 
external   and   from   within.   Yet,   nature   has   a   check  
on    these    changes,    to    prevent    the    undesirable  
consequences that can occur. The  same  statement  
holds  good  for  the hypothalamo-pituitary gonadal 
axis,     which     is     the     primary     regulator     of     the   
human reproductive function. The dormant 
hypothalamo-pituitary ovarian (HPO) axis in a child is 
awakened by complex neuro-endocrine mechanisms to 
signal the onset of puberty. Though the exact stimulus 
is yet to be identified, the onset of puberty in an 
individual predominantly depends on his/her body 
weight, being earlier in obese girls, and delayed in 
obese boys.1 This explains the requirement of optimum 
weight for normal functioning of the reproductive  axis,  
and  its  extreme  sensitivity  to significant variation in 
the body weight. We have mentioned ‘significant’ and 
not exact values because, the weight change which 
leads to disturbances in the HPO axis can vary in each 
individual.   

Studies are being published since the mid - 20th 
century, reaffirming that significant weight loss leads to 
amenorrhea.2 The association between body fat and 
reproduction   is   perchance   an   evolutionary   
phenomenon, programmed to prevent pregnancy until 
adequate fat stores are available for the mother and the 
growing fetus.

In a similar manner, weight gain also causes disarray in 
the normal functioning of the HPO axis. Though there 
are a large number of studies associating obesity with 
Polycystic ovary syndrome (PCOS), there has not been 
much explanation for PCOS in women with normal or 
low body mass index (BMI). There are quite a few 
studies which have proposed that weight gain could be 
the major cause for anovulation and polycystic ovary 
syndrome (PCOS) even in non-obese women.3 
Inappropriate dietary habits and inadequate exercise 
lead to hyperglycemia and hyperinsulinemia. The 
increased circulating insulin decreases the levels of 
Sex-hormone binding globulin and thereby results in 
an increase in the free circulating testosterone, which 
gets converted to estrogen. The free testosterone 
prevents atresia of recruited cohort of immature 

the increased circulating estrogen disturbs the function 
of the hypothalamo-pituitary ovarian axis, altering the 
secretion of gonadotropins, causing anovulation, 
which  is  the  commonest  cause  of  infertility.  It  is 
therefore evident that these series of events can occur 
even with a small, but significant gain in weight in a 
woman with genetic predisposition to PCOS.

The aforementioned hyper-hormonal state has been 
implicated in various pregnancy and fetal complications 
of PCOS. Studies report an increased incidence of 
gestational diabetes, preeclampsia and neonatal 
complications.4 Current emphasis is on epigenetics and 
the oocyte of the female child in-utero being exposed 
to this adverse hormonal milieu. Therefore, anovula-
tion in PCOS women, can also be considered as a sign 
of nature trying to protect the mother and the fetus, 
from being exposed to the adverse hormonal milieu of 
hyperinsulinemia and hyperandrogenemia. It is a 
known fact that weight reduction causes spontaneous 
ovulation. But, rather than focusing on the primary 
cause, which is excess weight, we have been using 
alternative, easier strategies like ovulation induction. 
Spontaneous ovulation and pregnancy also avoids risks 
of multiple pregnancy and ovarian hyperstimulation 
syndrome (OHSS).

Ovulation induction with selective estrogen receptor 
modulators or gonadotropins can lead to follicle 
growth and ovulation. But the PCOS induced hormonal 
changes remain. Therefore, the aim should be to 
prevent weight gain by health education at high school 
level  or  insist  on  losing  the  weight  gained  after 
adolescence, which is going to be a much difficult task, 
yet worth attempting. It is important to treat the cause, 
rather than override or supersede the condition by 
ovulation induction strategies.

Furthermore, the hyper-hormonal status has been 
incriminated in a myriad of chronic health issues like 
Diabetes mellitus, Hypertension, Cardiovascular and 
Cerebro-vascular diseases. Unopposed estrogen action 
on the endometrium in anovulatory women also 
predisposes to endometrial malignancy.5 

All these undesirable conditions right from   infertility   
to   malignancy,   initially   start  with simple weight gain.  

Dr.Puvithra completed her graduation from Annamalai University with internship at CMC Vellore in the 
year 2007. She has done her DNB in Obstetrics and Gynaecology. She completed her Fellowship in 
Clinical Andrology and Reproductive Medicine at Chettinad Hospital and Research Institute and is 
currently working as Assistant Professor in the department. Her area of interest is Polycystic Ovary 
Syndrome.
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GDM – Gestational Diabetes mellitus; Type 2 DM – 
Type 2 Diabetes mellitus; CAD – Coronary Artery 
Disease; CVD – Cerebrovascular disease
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Introduction 
Asthma affects 334 million people worldwide1 with 
Indian Prevalence of 2-3.5% in adults2.  Uncontrolled 
asthma is a socioeconomic burden with significant 
impact on morbidity and mortality having global preva-
lence of 30-50%3.  The risk factors for uncontrolled 
asthma are multifactorial and vary in different 
geographic region and races. Demography, BMI, Pollu-
tion, patient compliance to treatment, GERD and other 
comorbidities has been identified with poor asthma 
control. Obesity has been shown to be not only a risk 
factor for developing asthma but also associated with 
inadequate asthma control and poor quality of life. The 
association of obesity with asthma varies across differ-
ent age groups, genders and races.The mechanism by 
which obesity predisposes to asthma and poor control 
are probably multifactorial ranging from mechanical 
alteration to systemic and airway inflammation and 
metabolic dysregulation that influences lung function 
and response to therapy4. Since studies on obesity and 

asthma are limited in the Indian population the present 
study was undertaken to correlate asthma control with 
BMI.

Materials and methods
The study was conducted at Department of Respiratory 
Medicine, Chettinad Hospital and Research Institute, 
Kancheepuram district, South India. This is a cross 
sectional observational study from May 2016 – October 
2016.  Study was conducted after obtaining informed 
consent and approval from the institutional ethics 
committee.  Data was entered and analyzed with SPSS 
17.  Categorical variables were analysed with Pearson’s 
chi   square   test.    P - value   of   <0.05   was  taken   as  
statistically significant.

Inclusion criteria
     •   Age > 18 years

     •   Diagnosed with asthma for > 1 year

Dr. Suresh. S did his MBBS in Pondicherry Institute of Medical Science, Puducherry.  Currently he is 
pursuing his final year post graduation in M.D Respiratory Medicine. He has presented scientific papers 
and poster in various National Pulmonology conferences. 

Abstract 

Background:  Optimal asthma control is essential to prevent morbidity and mortality. Several factors including 
demographical, psychosocial and environmental have been associated with poor control.  Obesity, apart from 
being a risk factor for asthma has also shown to be associated with poor asthma control. Hence the present study 
was undertaken to correlate Body Mass Index (BMI) with control of Asthma.

Aim of the study: To assess the association of BMI with Asthma control.

Materials and methods: The study was conducted at Department of Respiratory Medicine, Chettinad Hospital and 
Research Institute, Chennai, South India. This was a cross sectional observational study from May 2016- October 
2016.  Total  of  49  asthma  patients  were  included  and  grouped  into  level  of  control  as  per  GINA  guidelines. 
Demographic data including BMI were noted.  Data analysis was done using appropriate statistical analysis. 

Results: Mean age was 33.2 ± 12.9 years with slight female preponderance (F: M, 1.1:1).  Mean BMI was 26.4 ± 4.0 
and majority (42.8%) belonged to overweight group followed by 22.4 % were in  the  obese  group.  The  percent-
age  of  partly  controlled  and  uncontrolled  asthma  was  44.8%  and  55.2% respectively. BMI showed a signifi-
cant correlation with both partly controlled and uncontrolled asthma (p-value <0.05).  However, BMI did not 
show any significant association with gender.

Conclusion: Partly controlled and uncontrolled asthma patients were mostly associated with overweight and 
obese phenotypes.  Hence, achievement of ideal BMI is necessary to achieve optimal asthma control and prevent 
exacerbation and complication.

Key Words: Asthma, Body Mass Index, Partly Controlled, Uncontrolled, Association
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   •   Physician-diagnosed asthma: shortness of breath,
          wheeze, cough, chest tightness, rhonchi on 
          auscultation

And/Or

   •   Spirometry diagnosed asthma FEV1/FVC ratio less
          than 0.75-0.8 in adults (GINA -Global Initiative of
          Asthma guidelines)

   •   Good bronchodilator reversibility (FEV1 increases
         by more than 12% and 200 ml post bronchodilator 
          or after 4 weeks of anti-inflammatory treatment)-
          GINA guidelines-2015.

   •   Control of asthma was assessed as per GINA 
          guidelines

Exclusion criteria
Other Causes of Obstructive Airway Disease (OAD) 

like Post TB sequelae, COPD and Bronchiectasis

Results
Age and gender distribution: Out of 49 Asthma 
patients mean age was 33.2 ± 12.9 years with slight 
female preponderance F: M ratio was 1.1:1. (Fig 1 & 2)

Association of Asthma control with BMI
The percentages of partly controlled and uncontrolled 
asthma were 44.8% and 55.2%respectively.BMI 
showed a significant association with both partly 
controlled and uncontrolled asthma with p – value 
<0.05 as shown in (Table 2 & Fig 4)

Volume 5, Number 3

Fig 1: shows distribution of Age

Fig 2: shows gender distribution

BMI
Mean BMI was 26.38 and majority were in overweight 
group (42.8%) followed by 22.4 % were in the obese 
group. (Table 1 & Fig. 3)

Body Mass Index
(Kg/m2)

Normal (18.5-24.9)

Over weight (25-29.9)

Obese (>30)

No. of
Patients

17

21

11

Percentage

32.6%

42.8%

22.4%

Table 1: Distribution of Body Mass Index among
Asthma patients

Fig 3: Shows distribution of BMI among Asthma
patients

Variables

Partly
Controlled

Un controlled

Normal
n (%)
17 (32.6)

11(50.0)

6(22.2)

Over
Weight
n (%)
21 (42.8)

11(50.0)

10(37.0)

Obese
n (%)
11 (22.4)

10(0)

11(40.7)

p - Value

0.002*

0.003*

Yates’ Chi - Square p - value < 0.01 Statistically
Highly Significant

Table: 2 Association of Asthma Control with BMI

Fig 4: Correlation of Asthma Control with BMI
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Discussion
According to GINA guidelines optimal control of 
asthma is essential to prevent morbidity and mortality 
of the disease. Several asthma phenotypes based on 
risk factors have been identified including allergy, 
occupation, exercise induced, nocturnal (GERD) and 
the obesity asthma phenotype5.  Several studies have 
shown that asthma and obesity are associated with 
severity of disease, poor control and inadequate 
response  6-8.    Research    is    ongoing    regarding  
mechanisms involved in asthma obesity phenotype.

Our study identified increasing BMI to be associated 
with both partly controlled and uncontrolled asthma.  
Overweight and obese subjects were significantly 
associated   with   poor   asthma   control.   Similar   
observation by Barros9 et al in Brazil showed obese 
asthmatics to have worse asthma control.  Several 
American studies by Peters10 et al, Stansford7 et al and 
Akerman11et al also showed same conclusion. 
However, studies on the obese asthma phenotype are 
limited in Indian population. A few contradictory 
studies by Sclerisme-Beaty12 et al, Sastre6 et al have 
shown no association of BMI with asthma control.  The 
association   between   BMI   and  Gender   was  not  
statistically significant in our study.  Few  studies have  
showed a positive association with BMI and asthma 
control in women suggesting gender difference in 
obese individual14.  Several mechanisms to explain the 
association of obesity with more severe disease and 
poor  control  have  been  elucidated  including 
mechanical airway changes, leptin adiponectin 
pathway in systemic inflammation, oxidative stress and 
steroid resistance.

Fig 6: Mechanisms of Obese Asthma4.

A variety of mechanisms have been proposed as drivers of 
the physiologic and clinical observations in obese 
asthmatics, including changes in adipokines; T-helper 
type 1 (Th-1) skewed airway inflammation; lower 
asymmetric dimethylarginine (ADMA) to L-arginine ratio 
resulting in increased oxidative stress and decreased 
physiologic nitric oxide (NO), a mediator in smooth 
muscle dilatation; reduced functional residual capacity 
and expiratory reserved volume due to excess abdominal 
adiposity; interleukin-17 (IL-17) associated airway inflam-
mation; steroid resistance and dampened response to 
mitogen-activated protein (MAP) kinase phosphatase-1 
(MKP-1).

Interventional  studies  evaluating  weight  loss   by 
surgical and nonsurgical means and on asthma control 
have shown significant improvement in airway hyper 
responsiveness and control13.But other studies do not 
demonstrate similar results14-15

Conclusion
Obesity and being overweight are risk factors for partly 
controlled and uncontrolled asthma. Hence large scale 
follow    up    studies    to    determine    the    effect    of   
interventions to achieve optimum BMI with control of 
Asthma are needed.

The author declares no conflict of interest.

Acknowledgements
I  would  like  to  thank  all  the  patients  who  have 
participated in our study.

The Global Asthma Report. 
http://www.globalasthmareport.org;2014
                
Agarwal R, Denning DW, Chakrabarti A. Estima-
tion of the burden of chronic and allergic pulmo-
nary aspergillosis in India. PLos ONE 2014 
Dec;10.1371:e114745

Chung KF, Wenzel SE, Brozek JL, Bush A, Mario 
Castro, Peter Sterk J et al.  International ERS/ATS 
Guidelines on Definition, Evaluation, and Treat-
ment of Severe Asthma.  European Respiratory 
Journal, 2013; 48(5):1261-1533.

Baffi CW, Winnica DE, Holguin F. Asthma and 
obesity: mechanisms and clinical implications. 
Asthma Research and Practice. 2015; 1(1): 1-7.

Shannon Novosad, Supriya Khan, Bruce Wolfe, 
Akram Khan. Role of Obesity in Asthma Control, 
the Obesity-Asthma Phenotype. Journal of 
Allergy. 2013.2013:538642

Sastre J, Olaguibe JM, Vina AL, Vega JM, Del Pozo 
V, Picado C .Increased body mass index does not 
lead to a worsening of asthma control in a large 
adult asthmatic population in spain. Journal of 
Investigational Allergology and Clinical 
Immunology.2010; 20(7):551–5.

Stanford RH, Gilsenan AW, Ziemiecki R, Zhou X, 
Lincourt WR, Ortega.H .Predictors of uncontrolled 
asthma in adult and pediatric patients: analysis of 
the asthma control characteristics and prevalence 
survey studies .Journal of Asthma. 2010;47(3):257 
- 62.

Taylor B, Mannino D, Brown C, Crocker D, 
Twum-Baah, Holguin F. Body mass index and 
asthma severity in the National Asthma Survey. 
Thorax. 2008; 63(1):14-20.

Barros LL, Souza-Machado A, Corrêa LB, Santos 
JS, Cruz C, Leite M, et al .Obesity and poor asthma 
control in patients with severe asthma. Journal of 
Asthma.2011; 48(2):171-6.

References

1)

2)

3)

4)

5)

6)

7)

8)

9)

Original Article          Association Between Body Mass Index & Asthma Control Among Adult
  Asthmatics Population in South India: Cross Sectional Observational Study

110



Volume 5, Number 3

Peters J.I, McKinney J.M, Smith.B, Wood.P, 
Forkner.E, Galbreath A.D. Impact of obesity in 
asthma: evidence from a large prospective disease 
management study. Annals of Allergy, Asthma and 
Immunology.2011;106(1):30-5

Akerman.M.J, Calacanis.C.M, Madsen.M.K. 
Relationship between asthma severity and obesity 
.Journal of Asthma.2004; 41(5):521-6.

Clerisme-Beaty EM, Karam S, Rand C, Patino CM, 
Bilderback A, Riekert KA, et al. Does higher body 
mass index contribute to worse asthma control in 
an urban population?. Journal of Allergy and 
Clinical Immunology.2009; 124(2):207–12.

10)

11)

12)

Stenius-Aarniala B, Poussa T, Kvarnstrom J, 
Gronlund E-L, Ylikahri M, Mustajoki P. Immediate 
and long term effects of weight reduction in obese 
people with asthma: randomized controlled study. 
British Medical Journal. 2000; 320(7238):827-32.
 
Aaron SD,  Fergusson D,  Dent R,  Chen R, 
Vandemheen KL, Dales RE. Effect of weight 
reduction on respiratory function and airway 
reactivity in obese women. Chest.2004; 
125(6):2046–52.

Adeniyi FB, Young T. Weight loss interventions 
for chronic asthma. Cochrane Database of 
Systematic Reviews. 2012 Jul; 11(7):CD009339.

13)

14)

15)

111

Original Article          Association Between Body Mass Index & Asthma Control Among Adult
  Asthmatics Population in South India: Cross Sectional Observational Study



 Chettinad Health City Medical Journal

Study 0f Seroprevalence 0f Hepatitis B Virus In Routine Medico Legal
Autopsies 

Original Article

Ramalingam S*,  Narendar R* 

*Assistant Professor, Institute of Forensic Medicine, Madras Medical College, Chennai, India.

Corresponding author - Dr.S.Ramalingam (ramssurgeon@gmail.com)

Chettinad Health City Medical Journal 2017; 5(3): 112 - 119

Introduction 
Autopsy examination is not only used for medico legal 
purpose  but  also  in  doing  medical  research  and 
education  by  identifying  new  diseases  or  new 
manifestations of already existing diseases. It was 
mentioned in various studies by various authors that 
apart from establishing the cause of death it also helps 
in improving the quality in clinical service by evaluating 
the therapeutic effectiveness of various strategies1-3. 
The infectivity status of the deceased person was not 
known in majority of the cases subjected for autopsy, as 
said before. An autopsy may expose the prosecutors 
and  other  personnel  to  wide  varieties  of  blood  borne 

and aerosolized infectious agents such as retro virus, 
hepatitis B and C viruses, and Mycobacterium 
tuberculosis4. Several studies revealed the increased 
prevalence of hepatitis B, C, D, G, tuberculosis, HIV, 
prion diseases, hantavirus, measles, HTLV-1 or bacte-
rial infections in mortuary workers5.Despite the 
precautions taken to control the infection and availabil-
ity of various vaccines, the health care professionals 
who had engaged themselves in the medical and 
medico  legal  practice  face  the  risk  of access to 
blood-borne viral infections by exposing them to body 
tissues or body fluids which are often loaded with 
infectious pathogens, irrespective of the  stage  of 
human  remains.   Safety   becomes   an   issue,  both  in 
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Abstract 

Background: An autopsy may subject the prosecutors and others to a wide variety of infectious agents, including 
blood borne and aerosolized pathogens such as human immunodeficiency virus, hepatitis B and C viruses, and 
My cobacterium   tuberculosis.   Several   studies   revealed   the   increased   prevalence   of   hepatitis   B,   C,   D,   
G,  tuberculosis, HIV, prion diseases, hanta virus, measles, HTLV-1 or bacterial infections in mortuary workers. 
Safety becomes an issue, both in medical and ecological aspects regarding the protection of environment with 
the high seroprevalence of HIV and hepatitis viruses. The Study has been carried out to find the seroprevalence 
of Hepatitis B virus in 515 medico legal autopsies at our centre between April 2014 and September 2014. 

Materials & Methods: The samples were tested blindly that the identity of the individual was unknown. The 
samples were collected via cardiac chamber at the time of autopsy. The samples were tested using HbsAg ELISA 
kit. The results were recorded in proforma and analyzed.

Results: Out of the 515 samples tested, Males occupy predominant number of cases, accounts for about 86.6% of 
study samples, whereas female constitute only 13.2% of the study sample. Of the 515 samples tested, HbsAg 
were detected  in  18 samples  (3.5%)  using  ELISA  kit.  All  the  positive   cases  were  not  previously  known  to  
have HBV-infection. Data such as demographics, cause of death, brought dead or treated, post mortem interval 
and positivity for HbsAg are recorded. In this study the prevalence of HBV is 100 % in Transgender as only one 
case was tested and it came as positive which is followed by male population. 

Conclusion: The  present  study  concludes  that  testing  of  HBV  in  medico  legal  autopsies  is  a  convenient  and 
effective method in monitoring the surveillance of HBV-infection in the general population and it can be used 
for epidemiological studies. . In screening postmortem blood for HbSAg, the present study represents that 
HbSAg ELISA kit is simple, rapid, no special equipment are required, even whole blood can be used and has very 
high sensitivity of 99.58% and specificity of 100%.

Key Words: Autopsy; Hepatitis B; Infection; High risk Autopsy; Universal Precaution
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medical and ecological aspects regarding the protection 
of environment with the high seroprevalence of HIV 
and     hepatitis     viruses6.    The     highest    rate      of    
laboratory- acquired air borne and blood borne 
infections from the dead bodies was seen in autopsy 
workers, which was also established by the studies 
conducted between 1970 and 1989 in British clinical 
laboratories6,7. However, in many forensic situations 
the statistical risk of hepatitis and HIV infection are 
markedly    greater    in    autopsies    on    bodies    of   
homosexuals and drug abusers than in the general 
autopsy population8.

Aims and Objectives
1)To study the seroprevalence of Hepatitis B virus 
among the routine cases brought for Medico Legal 
Autopsies. 2) To analyze the risk ratio and create 
awareness among the heath care personnel who 
handles dead bodies. 3) To diagnose the clinically unde-
tected   HBV cases. 4) To determine whether postmor-
tem of dead bodies which are thought to be at low risk 
groups, are safe or not.

Methodology (Materials & Methods)
The identity of the individual is not revealed at any part 
of the study. The samples were collected via cardiac 
chamber at the time of autopsy. 

Subject Selection: Study was conducted on those cases, 
coming for Medico Legal autopsy to the Institute of 
Forensic   Medicine,   Madras   Medical   College,   
Chennai - 600003. The identity of the individual should 
not be disclosed in any part of the study.

Inclusion Criteria: All dead bodies subjected for 
autopsy

Exclusion Criteria: All decomposed dead bodies 
subjected for autopsy

Principle of the Test: Human HBsAg ELISA Kit which 
contains polystyrene micro well strips that are 
pre-coated with monoclonal antibodies specific to 
HBsAg is used to detect the presence of HBsAg in the 
given sample by using antibody "sandwich" ELISA 
method 
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The amount of color intensity can be measured by deter 
mining    absorbance    using    450nm    as    reading   
wavelength with 620-690 nm reference wavelength 
which is proportional to the amount of antigen 
captured in the wells, and to its amount in the sample 
respectively. Wells remain colorless if it contains 
samples negative for HBsAg. (Fig 1)

Add serum or plasma sample of the deceased to 
the Polystyrene microwells whose strips are 
pre-coated with monoclonal antibodies specific 
to HBsAg 

During incubation, if HBsAg is present in the 
sample, the specific Ag Ab complex formed is 
captured on the solid phase. 

Then add the second antibody conjugated the 
enzyme horseradish peroxidase (the HRP-
Conjugate) directed against a different epitope 
 of HBsAg into the wells.

During the process of second incubation step, 
these HRP-conjugated antibodies and the 
anti-HBs-HBsAg complexes which are previ-
ously formed during the first incubation bound 
to each other. After that, washing the wells 
removes the unbound HRP-conjugate. 

Chromogen solutions A and B are added into 
the wells. 

The colorless chromogens which are added are 
hydrolyzed by the bound HRP-conjugate in 
presence of the antibody-antigen-antibody 
(HRP) "sandwich" immune complex to a blue-
colored product.

Once the reaction with sulfuric acid stops, the 
blue color turns yellow.

a)

b)

c)

d)

e)

f)

g)

Fig 1: Diagram of Generic 'Antigen Sandwich'
Elisa for Completed Generic Elisa Assay

    A – Blank                                            G - Sample 1 Positive

   B C D - Negative controls        H - Sample 2 Negative 

    E F - Positive controls

Limitations of the test
      1.  Only un-pooled human serum or plasma can
            be used 

      2.  HBV infection cannot be excluded without 
            considering the other evidences for the same by 
             taking only the negative HBsAg obtained

Performance Characteristics
     (i)    Diagnostic specificity: 99.58%

    (ii)    Diagnostic sensitivity: 100%

Analysis and Results
Out of the 515 samples tested, Males occupy the 
predominant number of cases, which accounts for 
about  86.6%  of  study  samples,  whereas  female 
constitutes only 13.2% of the study sample. Of the 515 
samples tested, HbsAg were detected in 18 samples 
(3.5%) using  ELISA  kit.  All  the  positive  cases  were  
not previously known to have HBV-infection. Data 
such as demographics, cause of death, brought dead or 
treated, post mortem interval and positivity for HBsAg 
are recorded. Out of the 18 positive samples, 13 were 
male and 4 were female and 1 transgender. (Fig 2)
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Fig 2: Sex distributions among the study sample

Among 515 cases analyzed, predominant numbers of 
cases are male patients (86.6%). Out of the 18 positive 
cases, thirteen cases were positive among the males 
(72.2%) with 2.9 % of overall positive cases and four 
cases were positive among the females (22.22 %) with 
5.9 % of overall positive cases, one case was found in 
transgender (5.5 %) with 0.2 % of overall positive 
cases. In this study the prevalence of HBV is 100 % in 
Transgender as only one case was tested and it came as 
positive which is followed by male population. (Fig 3)

Among 515 cases analyzed, predominant number of 
cases falls under age group between 21 to 30 and 41 to 
50, followed by age group between 31to 40 and 51 to 
60. Out of the 18 cases, six cases were positive in the 
age group 21-30, five cases were positive in the age 
group 41-50, four cases were positive in the age group 
31-40 and three cases were positive in the age group 
51-30 indicating that highest Seroprevalence was in the 
age group 21-30.  (Fig 4) & (Fig 5)

Fig 3: Positivity among both the sexes

Fig 4: Age distribution among the study sample 

Fig 5: Positivity percentage among the age
distribution in study sample 

Among 515 cases analyzed, predominant number of 
cases falls under the category of Road Traffic Accidents 
(51.46%), followed by Fall from height (11.46%), 
Natural cause (10.3%), Poisoning (7057%) and others. 
Out of the 18 positive cases, four cases were positive in 
Natural cause, Three cases were positive in the RTA, 
Hanging and Murder cases, two cases were positive in 
TTA and Poisoning and one case was positive in the Fall 
from  height.  Even  though  Road  traffic  accidents 
constitute the majority of samples collected (51.46%) 
and Natural cause (with 7.56 % of Seroprevalence) 
constitutes 22.23 % of overall positive samples, highest 
Seroprevalence was noted in case of Hanging with 
15.79% (Three cases were positive out of nineteen 
cases) with 16.67% of overall positive samples (Three 
out of eighteen cases). (Fig 6)
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Fig 6: Distribution of manner of death among the
study sample

This shows that HBV screening is of great importance 
among the cases we receive for autopsy irrespective of 
manner of death. Hanging and natural cause in our 
study showed a relatively higher prevalence of HBV 
infections compared with other manners of deaths. (Fig 7)
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This shows that HBV screening is of great importance 
among the cases we receive for autopsy as their HBV 
status was not known (66.67% were brought dead 
with no details regarding history of exposure or blood 
transfusion or HBV/HIV status)

Among 515 samples analyzed, predominant number of 
samples was collected between 12 to 24 hours (51.1%), 
followed 6 to 12 hours (19.6%) and 24 to 36 hours 
(19.6%). Out of the 18 positive cases, thirteen cases 
were positive among the samples which were collected 
12 to 24 hours after death (positive percentage of 
4.94%) with 72.22 % of overall positive cases. (Fig 10) 
& (Fig 11) 

Among 515 cases analyzed, predominant number of 
cases falls under the category of Hospital treated 
patients (82.33%). In this study, Out of the 18 positive 
cases, twelve cases were positive among the brought 
dead category (13.2%) with 66.67 % of overall positive 
cases and six cases were positive among the hospital 
treated category with 33.33% of overall positive cases. 
(Fig 8) & (Fig 9) 

Fig 7: Distribution of percentage of positive cases
of the study sample among the manner of death

Fig 8: Distribution of brought dead and treated
case among study sample 

Fig 9: Distribution of Positive case among the
brought dead and treated case in the study sample 

Fig 10: Distribution of Post mortem interval among
the study sample 

Fig 11: Distribution of Positive percentage among
Post mortem interval in the study sample 
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The samples collected up to 36 hrs after death showed 
positive results for HBsAg. This shows that HBV 
screening is of great importance among the cases we 
receive for autopsy as HBsAg was detected even in the 
post mortem blood samples and hence consider all 
cadaver as a potential source of infection to health care 
workers (Fig 12)

Fig 12: Distribution of Occupation among
the study sample

115



Volume 5, Number 3

This shows that HBV screening is of great importance 
among the Coolie and commercial sex workers which 
showed a relatively higher prevalence of HBV 
infections compared with other occupations (Fig 13)

This shows that HBV screening is of great importance in 
the Spouse and children when the deceased was found 
to be positive in autopsy samples. Dead bodies brought 
as unknown without no relatives showed a relatively 
higher prevalence of HBV infections compared with 
other category. Hence unless clearly indicated, 
unknown bodies should not be subjected for autopsy as 
a routine procedure.

Discussion
The high frequency of the Hepatitis B virus infection 
among the deceased and longevity of the virus in their 
body tissues and fluids leads to an increased morbidity 
and mortality among the mortuary workers9. Amongst 
all the parenteral viruses, Hepatitis B virus has the 
highest transmissibility rate with a rate of about 100 
times   greater   than   HIV5,6,10.  Carolin et al11  suggested  
that post-mortem blood samples should be collected 
within 24 hours. Challine et al recommended 12 h 
maximum time for drawing post-mortem blood 
samples.11 In my study HBsAg was detected in the post 
mortem blood samples up to 36 hours. In the year 2012 
about 119,000 cases of viral hepatitis due to varied 
etiologies were reported in India12. In South-East Asia, 
the burden of chronic HBV infection was estimated as 
100 million12. After HEV, HBV is the second most 
common cause of acute viral hepatitis in India with over 
40 million HBV carriers12. In India, every year one 
million populations are at risk and about 100,000 die 
from HBV infection12. Though uncommon in India, 
HDV infection is observed in 10% to 20% of HBV 
positive patients12. In India, the epidemics due to the 
unsafe practice of sharing injection among IV drug 
users and healthcare personnels caring the infected 
people 46% of hepatitis B carriage and 38% of HCV 
infection  were  documented12.  In  India,  perinatal 
transmission rate of HBV infection increases to 90% if 
the mother is positive for both HBsAg and hepatitis B 
e-antigen (HBeAg) rather than only HBsAg positive in 
which case it is only 10%12. Universal immunization 
against hepatitis B was introduced in India in 10 states in 
the year 2002 and in 2011 countrywide. A pentavalent 
vaccine which was introduced recently in some states 
gives protection against HBV also12.

Before commencing the postmortem, due to various 
reasons including social and cultural restrictions it will 
not be practically possible to collect detailed and 
reliable information about the risk factors which will 
help in assessing the HBV status of the deceased. Even 
if the history obtained from the relatives lacks the 
existence of risk factor it doesn’t means its non 
existence. Hence, a reliable bed side test which can be 
performed easily and rapidly to detect HBV infection in 
the mortuary will be very useful. Hence routine testing 
in  all  medico-legal  autopsies  irrespective  of  their 
previous HBV status will help in identifying the carriers. 
Li et al  reported  23%  prevalence  of  hepatitis  B  in 
forensic autopsy performers13. Plessis et al reported 8% 
prevalence of hepatitis B in forensic autopsy 
performers14. 

In this study, the eighteen positive cases out of 515 cases 
were not known to have HBV which means they are 
clinically undetected for HBsAg. This indicates the 
presence   of   high   risk   people   in   the   routine  

Fig 13: Distribution of Positive percentage among
the various occupational groups in the study sample

Among 515 cases analyzed, predominant number of 
cases falls under the Married category (78.1%) 
followed Single (21%). Out of the 18 positive cases, 
thirteen cases were positive in married population and 
four cases were positive in Singles. Even though 
Married population constitute the majority of samples 
collected (78.1%) with 72.33 % of overall positive 
samples, Both Married and Single constitutes 
Seroprevalence of about 3% positive percentage with 
unknown category having highest Seroprevalence of 
20% (One in five cases positive) with 5.56% of overall 
positive samples (One out of eighteen cases). (Fig 14) 
& (Fig 15) 

Fig 14: Distribution of Marital status among
the study sample 

Fig 15: Distribution of positive percentage among
the marital status in the study sample 
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medico-legal autopsies. The post mortem survival of 
the HBV was estimated in many studies.  HBV survive 
outside the human body for up to 7 – 10 days and can 
withstand drying for at least a week5. When stored at 
30-32 degree Celsius, HBV retains its infectivity for at 
least 6 months and when frozen at -15 degree Celsius, 
its infectivity will be retained for up to 15 years. The 
presence of very high viral load in blood and other body 
fluids during the early phase of infection suggests the 
need for practicing universal precaution which ensures 
efficient protection of autopsy personnel during 
routine medico legal autopsies.

The presence of HBsAg and anti - HBsAg in the 
postmortem serum which is stored for relatively long 
periods of time makes its detection a most reliable 
measure of antemortem HBV infection. Furthermore, it 
has   been   demonstrated   that   by   assessing   the   post 
mortem changes in the serological parameters Kitchen 
and Newham established the post mortem stability of 
serological   markers   up   to   24   hours   after   death 1 1, 15. 
Schuller demonstrated that the post mortem stability of 
the stability of the antibodies was similar when 
compared to the ante mortem screening done in live 
donors16.

The  post  mortem  hemolysis,  decomposition  and 
bacterial  contamination  in  dead  bodies  may  not  
affect proteins such as the globulins that comprise 
antibodies 8, 13. In this study, it was estimated that the 
postmortem interval was ranging from 6 hours to 36 
hours for detection of HBsAg. The viral load of the 
cadaver, viral strain, anti viral therapy taken when 
deceased is alive and the temperature of the cold 
storage in which the body is stored will influence the 
postmortem viral level. HBV is transmitted from person 
to person when they come in contact with body fluids 
such as blood, Cerebro spinal fluid, vaginal secretions, 
seminal  discharges,  breast  milk,  amniotic f luid, 
pericardial fluid and synovial fluids. Others body fluids 
like saliva, lachrymal secretions and urine unless they 
found to be contaminated with blood in adequate 
volume are not implicated in the transmission of HBV. 

Weston and Lober in his study have recognized that 
nearly one third of the surgical glove puncture which 
occur with incidence of 8%  during post-mortem 
remains undetected by the forensic pathologist who is 
performing the autopsy for a longer duration which 
cause preexisting injuries in his hand to be bathed with 
the infectious blood for a prolonged period of time17.

In my present study, the samples were tested blindly by 
not disclosing the identity of the individual in each and 
every stage. This study includes all types of cases from 
the general population which are brought for medico 
legal autopsy. Blood samples from heart were collected 
from 515 cases which are brought to Madras Medical 
College  and  Rajiv  Gandhi  Government  General 
Hospital for medico legal autopsy. All the blood 
samples which were collected were tested for HBsAg 
using standard Human HBsAg ELISA kits which has a 
sensitivity  and  specificity  of  99.58%  and  100% 
respectively.

Out  of  515  cases  which  were  tested  for  HBsAg, 
eighteen cases were positive and among which thirteen 
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were male, four were female and one was transgender. 
The  positivity  of  18  cases  among  515,  though  look 
statistically insignificant, is higher than voluntary 
screening programs conducted by many organisations. 
Dr. Nirali shah et al  in  his  study  on  the samples  of 
voluntary     blood     donors     demonstrated     the      
Seroprevalence  of HIV, HBV, HCV and syphilis which 
was found to be 0.154%, 0.887%, 0.101%and 0.22% 
respectively18. There are people who abstain from 
doing this screening blood test in many voluntary 
screening programs, which does not affect in this study. 
Thus, epidemiologically, routine screening for the 
presence of HBV in all dead bodies brought for medico 
legal autopsies is a sensitive indicator.

There are two varied opinions regarding the handling 
of the dead bodies harboring HBV in routine medico 
legal autopsies.  One  school  of  thought  says  that  the  
universal precaution should be followed in all cases 
which are brought for autopsies which is practically 
difficult to follow in the developing country like India as 
it is not cost effective. The second thought says that 
universal precautions should be followed if the test 
done before doing autopsy in mortuary is positive 
which will reduce cost of burden to the management by 
reducing the need for the supply and use of personnel 
equipment kit for the autopsy personnel.

Limitation of The Study
If the post mortem time interval is prolonged, the 
various factors such as lysis of RBC’s, autolysis, 
contamination by bacteria and loss due to decomposi-
tion which will affect the postmortem testing of blood 
and body fluids are enhanced, but immunoglobulins, 
are considered as less likely to be affected by such 
factors mentioned before. This screening test for the 
HBsAg may not be sensitive if the person was in the 
window period.

Conclusion
The health care professionals who are involved in the 
postmortem work are exposed to a greater risk of 
occupational health hazard due to higher prevalence of 
various infectious diseases among the general 
population6.  It  is  wise  to  practice  the  Universal 
Precautions in almost all dead bodies considering it as 
infectious as it becomes practically impossible to know 
the medical status of each and every body subjected for 
autopsy. The autopsy based occupational health 
hazards can be reduced by focusing on improvement in 
assessment, training, education, personal protection, 
autopsy techniques and autopsy room. Health care 
professionals involved in postmortem practice should 
be  aware  of  the  biohazards  and  radiation  risks  
associated with the cadaver, instruments they handle 
and  the  atmosphere  in  which  they  work  and  take 
necessary steps to minimize the risks. Careful practice 
avoids many accidents in mortuary. The present study 
concludes that routine testing of HBV in all cases which 
are brought for medico legal autopsies is not only a 
convenient and effective method which is used to 
monitor the prevalence of HBV-infection among the 
general population, but also as a safety measure for 
utopsy     personnel     and     as     a     study     tool     in    
epidemiological studies too19. There is no need for a 

Original Article             Study of Seroprevalence of Hepatitis B Virus In Routine Medico Legal Autopsies 

117



Volume 5, Number 3

aspecial equipment to do this screening in postmortem 
blood samples for detection of HBsAg. The HBsAg 
ELISA kit which was used in this study has not only 
99.58% sensitivity and 100% specificity but also simple 
to use and rapid in getting the result, can be used for 
doing  the  routine  screening  test  in  medico  legal 
autopsies. Even whole blood can be used in this kit.

HBV positivity rate in my study population is 3.49%.  
The HBV status of all the eighteen seropositive post 
mortem blood samples was not known prior to autopsy 
testing. Even with a needle stick injury during autopsy, 
rate of infection appears to be less than 1%. Taking 
universal precautions with every autopsy is not practi-
cal and economical in developing countries like India. 
Therefore, screening of postmortem samples and 
knowing the deceased HBV serological status prior to 
autopsy may be worthwhile in cases at high risk of HBV 
infection,   preferably   when   the   HBV   status   of   the 
deceased  is  not  known  at  the  time  of  doing  
postmortem.  

To conclude with universal precautions should be 
followed during routine autopsy procedures. Only 
experts and health care professionals those who are 
skilled in handling the infected materials are allowed to 
enter in to the postmortem examination room. Only 
those experienced professionals should conduct the 
autopsy examination as it is proved through many 
studies that the risk of accidental infection was more 
common, when the post mortem procedure was done 
by an inexperienced person5.  Studies reported that the 
occurrence of lacerated wound in the body of the 
performer in 1 in every 11 autopsies conducted by 
inexperienced persons 6,20. Postmortem examination 
should not involve those persons with breach in the 
skin  or  mucosa  or  body  immunity.  The  internal 
atmosphere of the postmortem examination room 
should be in such a way with sufficient space to avoid 
overcrowding  and  provide  proper  ventilation.  
Protective measures such as wearing gloves, 
headwear, masks, eyewear, shoes and full-covered 
gown should be given to and used by the mortuary staff 
while they are doing the postmortem work. Wearing 
double  gloves  during  the  autopsy  or  any  surgical 
procedure will help us to minimize the risk of exposing 
themselves to the infected blood. 

As all know that prevention is always better than cure, 
the  preventive  measures  such  as  screening  and 
immunization of the high risk group persons should be 
adopted. The group is considered as high risk or not 
based on the various factors such as history of exposure 
to infected samples and infected personnel, risk 
involved in their routine day to day practices and risk 
involved in the occupation in which they are engaged. 
Recommended safety measures should be followed in 
all areas wherever we comes in contact with blood and 
body   fluids   such   as   Delivery,   Surgeries,   Blood  
Transfusion, Intramuscular or intravenous injections, 
unprotected Sex and in autopsies.
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Introduction 
Oral health is an essential component of health 
throughout life. Oral health contributes to morbidity 
and mortality throughout one’s lifespan1. Poor oral 
health and untreated dental diseases have a long lasting 
impact on individual’s quality of life affecting basic 
human needs such as ability to eat and drink, swallow, 
maintain proper nutrition, smile and communicate1.

Oral diseases have important side effects on overall 
health, while systemic conditions may also influence 
oral health1. Therefore, oral health needs to be 
addressed by a multi-professional approach and  at  the  
same   time   be   integrated   into   health  promoting 
strategies and practices2. In addition, the common risk 
factor     approach     for     chronic     diseases     calls     for   
multi – professional collaboration3,4. Thus oral health 
promotion is needed within health care practices of 
physicians. 

Oral diseases are usually overshadowed by other health 
needs, which are perceived to be more obvious and 
urgent by the attending physician, the individual 
patient themselves and their relatives5. But recently the 
dynamic interaction between oral diseases and 
systemic diseases has become a thought provoking and 
a research leading hypothesis. Researchers have 
studied in detail the potential mechanisms by which 
oral bacteria may contribute to systemic inflammation6. 
A large number of clinical studies have investigated the 
association between oral diseases and myriad systemic 
conditions, including cardiovascular diseases7, 
diabetes8, pneumonia9, rheumatoid arthritis10, and 
pregnancy outcomes11,12. This makes routine oral 
examination an extremely important and a viable area 
for the early diagnosis and prompt treatment of oral and 
non oral diseases13,14.
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Sciences University, India and is currently associated with Government Dental College & Hospital, 
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Abstract 

Objectives: The study was undertaken to address this crucial issue, in an attempt to assess the perception 
regarding the common oral and dental problems among the general medical practitioners in Durg district of 
Chhattisgarh state. 

Methodology: A descriptive cross sectional questionnaire survey was conducted among registered medical 
practitioners in Durg district of Chhattisgarh state. A pre tested questionnaire was used for the survey. The 
study was carried out over a period of 2 weeks in the month of January 2015. The questionnaire was personally 
administered by the investigator.

Results: The response rate was 85%. 50% of the study subjects reported that patients with oral problems report 
to their clinic frequently. Around 34% of the study subjects only examined and prescribed medications whereas 
66% of the study subjects examined the patients and perform adequate referral to dentists. The knowledge of 
the medical practitioners was inadequate.

Conclusion: Screening and referral by medical practitioners would surely benefit their patients by improving 
access to dental care.

Key Words:  Oral health, perception, tooth diseases, physicians, referral
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India is a country with varied ethnic groups, geographic 
characters, culture, and religion with population of 1.22 
billion15. Among them, 68.84% of the population is 
residing in rural areas where only 10% of manpower 
resources are available and vice versa in urban areas. 
The dentist population ratio is 1:10,000 in urban areas 
and 1:250,000 in rural areas16. For the population 
residing in rural areas, oral health care is provided by 
the general medical practitioners. Hence medical 
practitioners need to actively participate and play a 
pivotal role in oral health promotion. The need of the 
hour is for medical practitioners to have adequate 
knowledge about oral health as they are the one to 
whom majority of the population approach.

Health professionals have the potential to promote and 
improve  oral  health  of  the  masses  by delivering oral 
health messages,  advocating regular dental visits and 
also conducting activities within their scope of duties. 
Dental knowledge of qualified medical practitioners is 
different when compared to the general public and also 
to that of dental practitioners. Even though they are 
qualified in the medical faculty their knowledge about 
dental diseases, relationship of oral health with 
systemic diseases and life threatening dental diseases 
are scarce17. Not much research on general physicians’ 
awareness of oral health in the central region of India is 
available on search of literature. Hence, this study was 
undertaken to address this crucial issue, in an attempt to 
assess the perception regarding the common oral and 
dental    problems    among    the    general    medical   
practitioners in Durg district of Chhattisgarh state.

Methodology

1. Study design
A descriptive cross sectional questionnaire survey was 
conducted among registered medical practitioners in 
Durg district of Chhattisgarh state. A pre tested 
questionnaire was used for the survey. All questions 
used in the questionnaire were close ended.

2. Sample size and sampling method
Sampling   frame   comprised   of   all   the   medical  
practitioners    registered    with    Indian    Medical    
Association (IMA) of Durg district. A list of all the 
registered medical practitioners in Durg was obtained 
from   the   local   branch   of   IMA.   All   the   medical  
practitioners were personally contacted and those who 
provided consent and returned the completed 
questionnaire were included in the study. 

Inclusion criteria:

   •  Medical practitioners registered with the Indian
        Medical Association of Durg branch

   •  Practicing in private clinics in Durg

   •  Providing consent to be included in the study and
        returning a completely filled questionnaire
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3. Ethical Clearance & Informed consent
The study protocol was approved by the Institutional 
Review Board of Rungta College of Dental Sciences & 
Research, Bhilai. Individual written informed consent 
was obtained from each of the study participants after 
explaining the objectives of the study.

4. Questionnaire
The questionnaire of the study was developed from 
previously validated survey18 with certain required 
modifications. First, the questionnaire was assessed for 
face and content validity by experts in dental public 
health for relevancy and clearness. Then, a pilot survey 
was conducted among medical practitioners (n=10) and 
based on the study subjects opinion regarding the 
clarity of questions, the questionnaire did not required 
any  revision.  The  internal  consistency  of  the 
questionnaire was checked by subjecting the data to 
Cronbach's alpha test. The Cronbach's alpha was found 
to be 0.93 (93%) reflecting a high degree of reliability.

The questionnaire included the demographic details 
and the information related to importance of oral 
health, oral health maintenance, relationship of oral 
diseases with systemic diseases and oral diseases and 
their management.

5. Collection of data
The study was carried out over a period of 2 weeks in 
the month of January 2015. The questionnaire was 
personally administered by the investigator. The medi-
cal practitioners were approached personally and the 
purpose of the study was explained. It was also 
mentioned that responses would remain confidential. It 
took around 10 minutes to complete the questionnaire. 
The filled questionnaire was collected after being 
answered by the participants and subjected to statistical 
analysis.

6. Statistical analysis
Data obtained from this questionnaire was analysed 
using the SPSS statistical package (version 18; Chicago, 
IL, USA). The data was subjected to descriptive analysis 
(frequency distributions).

Results
Out of 102 study subjects, 63 (61.8%) were males and 
39 (39.2%) were females (Table 1). The mean age of 
the  study  subjects  was  35.35  ±  9.07  with  a  range  of 
25 – 60. The experience of the practitioners varied from 
1 -34 years with a mean of 8.06 ± 8.55 years. One 
hundred and two completely filled questionnaires out 
of the one hundred twenty distributed, giving a 
response rate of 85%. 50% of the study subjects 
reported that patients with oral problems report to 
their clinic frequently. Around 34% of the study 
subjects only examined and prescribed medications 
whereas 66% of the study subjects examined the 
patients and perform adequate referral to dentists. The 
results of the study are shown in the following table 
(Table 1).
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A.
 

Perception of study subjects regarding relation of oral health with general health
 

 

Question Agree Disagree 
Neither agree nor 
disagree 

Oral health is an integral part of 
general health 

102 (100%) 00 00 

Oral health has an influence on the 
overall quality of life. 

99 (97.1%) 00 03 (2.9%) 

Certain systemic diseases can 
manifest in the oral cavity 

99 (97.1%) 03 (2.9%) 00 

Oral diseases have an implication on 
certain systemic diseases/conditions 
like cardiovascular diseases, 
Pregnancy, low birth weight babies, 
preterm baby etc. 

93 (91.2%) 03 (2.9%) 06 (5.9%) 

Dental care is important for 
pregnant women 

99 (97.1%) 03 (2.9%) 00 

 

B. Perception of study subjects regarding aetiology and prevention of dental caries 

 

Dental caries (tooth decay) and gum 
diseases are plaque mediated 
diseases 

93 (91.2%) 00 09 (8.8%) 

Dental caries is a complex disease 
but can be prevented by adopting 
healthy oral health behaviours 

90 (88.2%) 00 12 (11.8%) 

Micro‑organisms that cause dental 
caries are transmitted mainly from 
the mother to the child 

18 (17.6%) 60 (58.9%) 24 (23.5%) 

Frequent consumption of sugar 
containing food is more detrimental 
than the quantity of the sugar 
consumed 

63 (61.8%) 33 (32.3%) 06 (5.9%) 

Proper brushing of teeth and 
flossing will enable to prevent both 
dental caries and gum diseases 

75 (73.5%) 24 (23.6%) 03 (2.9%) 

Fluorides have a protective role 
against dental caries 

102 (100%) 00 00 

 

C. Perception of study subjects regarding maintenance of dentition 

 

Proper maintenance of deciduous 
dentition is not important because 
they are going to be replaced by 
permanent dentition. 

27 (26.5%) 69 (67.6%) 06 (5.9%) 

Artificial teeth can perfectly replace 
the function of natural teeth. Hence, 
too much care for natural teeth is 
unwarranted. 

33 (32.4%) 63 (61.7%) 06 (5.9%) 

 

D. Perception of study subjects regarding oral cancer aetiology 

 

Question Agree Disagree Neither agree nor disagree 
Tobacco is the only risk factor for 
oral cancer 

42 (41.2%) 54 (52.9%) 06 (5.9%) 

All precancerous lesions of the oral 
cavity invariably lead to oral cancer

   

Table 1 : Results

if the predisposing factors are 
removed

30 (29.4%) 60 (58.8%) 12 (11.8%)
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E.  Perception of study subjects regarding alignment of teeth and       para-functional habits 

 

Question Agree Disagree Neither agree nor disagree 
Alignment of teeth is done for 
aesthetic purpose only 

69 (67.6%) 27 (26.5%) 06 (5.9%) 

Para‑functional habits like 
thumb sucking, lip biting, lip 
sucking and nail biting are very 
common among children. Do 
these habits need to be curbed? 

102 (100%) 00 00 

 

F. Perception of study subjects regarding oral diseases 

 

Question Agree Disagree Neither agree nor disagree 
Soft drinks can cause loss of 
dental enamel which is the 
hardest tissue in the human 
body 

99 (97.1%) 03 (2.9%) 00 

Saliva can be used in the 
diagnosis of oral as well as 
certain systemic diseases 

81 (79.4%) 18 (17.7%) 03 (2.9%) 

 

G. Perception of study subjects regarding periodontal diseases 

 

Question Options Response 

In oral cavity, periodontal 
diseases affects: 
 

a. Enamel & Dentin 
b. Mucosa of lip, cheek, 

hard and soft palate 
c. Gums and tooth socket 
d. All of the above 

 
 

3 (2.9%) 
3 (2.9%) 
 
60 (58.8%) 
 
36 (35.4%) 

 

H. Perception of study subjects regarding traumatic dental injuries 

 

Question Options Response 

A tooth fallen out of socket due to trauma 
can be re‑implanted into the tooth socket 

a. Possible, can be done 
b. Should not be done 
c. Don’t know 

60 (58.8%) 
21 (20.6%) 
21 (21.6%) 

Mouthguards are useful in preventing 
sport related injuries/trauma 

a. Agree 

b. Disagree 

c. Neither agree nor disagree 
 

96 (94.2%) 
03 (2.9%) 
03 (2.9%) 

 

Discussion
Oral diseases are of public health interest and are 
preventable. Early detection of oral diseases facilitates 
prompt treatment and restoration to normal health and 
function. Delay in referral has a devastating effect on 
the associated morbidity and mortality. The role played 
by medical practitioner to improve the oral health of the 
population depends on his knowledge about oral 
disease and its impact on general health.19-22

Interdisciplinary approach has become the patient 
management strategy in recent decades. This approach 
requires close cooperation between doctors and 
dentists. A team of well informed medical practitioners 
and dentists can benefit the society. Medical practition-
ers can act as good source of knowledge providers to 
the general public.23-26 

Rapid growth in information technology has placed a 
significant burden on the public to acquire relevant 
information. Poor literacy skills can affect public’s 
ability to seek further health information and make 
informed healthcare decisions. Medical practitioners 
form an important link in the dissemination of relevant 
knowledge to the general public.23-29 

This cross sectional study was undertaken to assess the 
perception of general medical practitioners regarding 
oral   diseases.   In   the   present   study   there   was   a  
unanimous agreement among the medical practitioners 
that oral  health  is  a  part  of  general  health.  Most  of  
the medical practitioners were of the view that certain 
systemic diseases can manifest in oral cavity and oral 
diseases have an implication on certain systemic   
diseases such as diabetes mellitus and cardiovascular 
disorders. 
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The results are in concordance with studies by Patil A et 
al., Srinidhi S et al19 and Umesh et al26. This finding 
suggests that the respondents were conversant with 
the vast body of evidence linking oral and systemic 
health.30-33 

This could be because the MBBS curriculum in India 
includes a dental posting in which they have an expo-
sure to dental health aspects which improves their 
awareness, knowledge and attitude towards dentistry. 
The implications of the knowledge include the dilemma 
of patients being managed by these respondents that 
may need a dental referral, but are denied due to the 
ignorance of physician.

 It was also observed that most of the medical 
practitioners in our study felt confident with the oral 
examination.  Most of them asserted that they did 
examine the oral cavity of their patients routinely, 
though this response could also have been made due to 
an interviewer bias. The results of this study agreed 
with those of the study of Morgan et al.34

 Results of the study showed that medical 
practitioners were aware regarding the causes of dental 
diseases. Around 92% of the respondents answered 
that dental caries and periodontal diseases are plaque 
mediated. This is comparatively more than a study 
reported by Srinidhi S et al19. But, only 17.6% of the 
medical practitioners were aware of the fact that dental 
caries causing bacteria can be transmitted from the 
mother to the child. Child-rearing  habits  which 
facilitate saliva transfer from adults to the child, such as 
sharing  of  food  and  utensils  and  habits  which  involve 
close  contact,  such  as  breast  feeding  and  sleeping 
beside  the  mother,  were  also  significantly  associated 
with colonization of  S. Mutans. 35,36 

Regarding maintenance of dentition, many of the medi-
cal practitioners did not give importance to mainte-
nance of deciduous dentition as they were of the view 
that it is eventually going to be replaced. Surprisingly, 
around one third of the respondents replied that too 
much care for natural teeth is unwarranted as artificial 
teeth can perfectly replace the function of missing 
teeth. This  highlights  that  more  comprehensive 
knowledge  need  to  be  provided  to  the  medical  
practitioners.

 However, knowledge regarding oral cancer 
was   not  up  to  mark. Around  40%  of  the  medical 
practitioners believed that tobacco is the sole risk factor 
for oral cancer and around 30% were of the opinion that 
all pre cancerous lesion of oral cavity invariably lead to 
oral cancer even if the pre disposing factors are 
removed.

It is however, unrealistic to expect all the medical 
practitioners to be conversant with all the nuances of 
the oral health and diagnosis. The identification of 
specific areas that have important health implications 
for the patient, and at the same time, the conditions to 
which the doctors can be easily sensitized to, is there-
fore a priority.

Limitations of the study are that the number of items in 
our   instrument   (questionnaire)   had   to   be   limited, 

because of the nature of the sample. We did not expect 
the busy medical practitioners to devote more than 15 
minutes of their time in answering our questions. 
Hence, though the questions covered a gamut of 
important areas, no in-depth probing could be carried 
out. Hence a focus group interview would probably be 
a better way for gathering more information in the 
specific area.
 

Recommendations
•  To conduct seminars for newly graduated medical 
     practitioners to update their dental knowledge
     especially on common misconceptions.

•  To encourage newly graduated medical practitioners
      to examine the oral cavity (including teeth and gums) 
     during their general examination for patients.

•  To encourage the setting up of multi speciality clinics  
     including medical practitioners and dental
     practitioners for the benefit of providing services
      under one roof.

• To conduct continuing education programmes to 
    improve their knowledge, attitude and awareness
    about various dental diseases.

Conclusion
To conclude, the knowledge regarding oral health and 
disease among medical practitioners was inadequate. 
Therefore, it is imperative to educate and empower 
medical practitioners about oral health to change the 
perception of dentists as the only ones responsible for 
maintaining good oral health in the population.
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Introduction 
Thyroid  dysfunction  is  one  of  the  most common 
endocrine disorders encountered during pregnancy1. 
Overt thyroid dysfunction is prevalent in up to one 
percent of all pregnancies. Untreated or sub - optimal 
management of thyroid dysfunction can cause serious 
consequences both for the mother and the fetus. There 
is good clinical evidence, which demonstrates that 
treatment of overt thyroid disease negates most 
adverse outcomes. Subclinical thyroid dysfunction is 
more widely prevalent and the prevalence varies in 
different populations.  Treatment for sub-clinical 
disease in pregnancy is evolving and remains a hot topic 
of  discussion.  Universal  screening  for  thyroid 
dysfunction in pregnancy remains controversial. 
Various professional societies have reviewed the 
available clinical evidence and published guidelines on 
the management of thyroid disease in pregnancy2-4. In 
this clinical review we review the current evidence for 
screening  and  management  of  both  overt  and 
subclinical thyroid disease in pregnancy.

Physiological changes associated with 
pregnancy
A    normal    pregnancy    results    in    a    number    of   
physiological  changes,  to  meet  for  the  increased 
metabolic changes during pregnancy. The two major 
changes in thyroid function are the increasing thyroid 
binding globulin (TBG) concentrations and stimulation 
of the Thyroid stimulating hormone (TSH) receptor by 
human chorionic gonadotrophin (hCG) during the first 
trimester. During pregnancy, serum TBG concentra-
tion increases up to twice the normal level due to 
increase in estrogen and decreased clearance of TBG 
due to sialylation5. The thyroid gland in turn has to 
produce more Thyroxine (T4) and Triiodothyronine 
(T3) to maintain satisfactory free hormone levels for 
both the mother and the fetus. The total T4 and T3 
hormone concentrations rise during the first trimester 
of pregnancy and reaching steady state levels around 20 
weeks. The second major change to thyroid function 
occurs during the first trimester of pregnancy due to 
the stimulatory  effects  of  hCG  on  the  TSH  receptor. 
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Abstract 

Thyroid dysfunction is a common problem encountered during pregnancy in clinical practice. There is good 
evidence that treatment of overt thyroid dysfunction negates risk imparted to both the mother and fetus. Clinical 
data on the treatment of subclinical disease is evolving and remains a topic of discussion. Various societies have 
published guidelines on the management of thyroid disease during pregnancy. Thyroid Stimulating Hormone 
(TSH) remains the most reliable  test  during  pregnancy.  Interpretation  of  thyroid  function  in  pregnancy  
depends  on  the  accurate knowledge  of  the  stage  of  pregnancy  and  if  available  trimester  specific  reference  
ranges  in  that  particular population. The most   common   cause   of   hypothyroidism   during   pregnancy   is   
chronic   autoimmune   thyroiditis.  Overt  Hypothyroidism is associated with increased risk of several complica-
tions including preeclampsia, pre-term delivery, low birth weight, increased risk of caesarean section, peri-natal 
morbidity and mortality, postpartum hemorrhage   and   possible   neuropsychological   and   cognitive   impair-
ment.   In   patients   with   pre  -  existing  hypothyroidism, an increased requirement of thyroxine around 25-50 % 
may be needed during the first and second  trimester  of  pregnancy.  Untreated  or  sub - optimally  managed  
maternal  hyperthyroidism  has  been associated with preterm delivery, recurrent fetal loss, and low birth weight, 
pre-eclampsia and high risk of heart failure. Anti-thyroid medications Propylthiouraacil and Carbimazole remain 
the main mode of treatment. The most important factor in the  management  of  thyroid  disease  in  pregnancy  is  
to  consider  normal  physiology  in  pregnancy  before considering treatment.

Key Words:  Thyroid, Pregnancy, Hypothyroidism, Hyperthyroidism, Grave’s disease, Sub - clinical 
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Serum HCG concentrations starts to increase soon after 
fertilization and peaks around 12 weeks of pregnancy. 
HCG belongs to a family of glycoprotein hormones and 
is made of 2 sub-units. It shares a common alpha 
sub-unit with TSH and has a unique beta-subunit.  Due 
to  this  close  homology  with  TSH,  HCG  exhibits  a 
stimulatory activity over the TSH receptor causing mild 
hyperthyroidism between 10-12 weeks when HCG 
activity is at its peak. During this period, Serum total T4 
and T3 concentrations increase with minor increase in 
free  thyroid  hormone  levels.  This  is  mirrored  by 
appropriate reduction in TSH. In a small proportion of 
women   the   TSH   may   be   low   or   even   become  
undetectable. This suppression is always proportional 
to the HCG peak between 10 – 12 weeks gestation and is 
transient and physiological. The HCG starts declining at 
the end of first trimester, free hormones start to 
normalize and TSH rises back to normal by 16-20 weeks 
of gestation6.
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Fig 1 : Thyroid hormonal changes in Pregnancy 
Adapted from Glinoer et al. 1997 Ref:1

Physiologic Change

 Serum thyroxine-binding globulin

 Plasma volume

D3 expression in placenta and (?) uterus

First trimester in hCG

 Renal I- clearance

T4 production; fetal T4 synthesis during 
second and third trimesters

 Oxygen consumption by feto-placental 
unit, gravid uterus, and mother

Thyroid-Related Consequences

  Total T4 and T3;  T4 production

 T4 and T3 pool size;  T4 production;cardiac output

 T4 production

 Free T4;  basal thyrotropin;  T4 production

 Iodine requirements

 Basal metabolic rate;  cardiac output

Table 1:  Normal thyroid physiology and pregnancy
Glinoer D, De NP, Bourdoux P et al. Regulation of maternal thyroid during pregnancy. J. Clin. Endocrinol.

Metab. 71(2), 276–287 (1990).

Normal range of TSH in Pregnancy
Thyroid dysfunction has to be diagnosed in pregnancy 
by a thyroid function test due to indistinguishable 
symptoms of pregnancy as well as the asymptomatic 
nature of sub-clinical thyroid disease. The serum TSH 
concentration is the most reliable test during 
pregnancy. The American thyroid association has 
recommended using trimester specific reference 
ranges for TSH during pregnancy. If these ranges are 
not provided by the laboratory, the following reference 
ranges can be used: first trimester, 0.1 – 2.5 mIU/L; 
second trimester, 0.2 – 3.0 mIU/L and third trimester, 
0.3 – 3.0 mIU/L2,7,8. The correct interpretation of 
thyroid function in pregnancy requires the accurate 
knowledge of the woman’s gestational age and if 
available the appropriate population–based reference 
interval.

Hypothyroidism complicating Pregnancy
The most common cause of hypothyroidism during 
pregnancy is chronic autoimmune thyroiditis, provided 
iodine insufficiency is not prevalent in the population. 
In iodine insufficient areas, iodine deficiency can be a 
cause for goiter and hypothyroidism.  Other rare causes 
are drugs including anti-thyroid medications, pituitary 
disorders, prior radioiodine treatment and previous 
thyroid surgery. Untreated or sub-optimal treatment of 
hypothyroidism can cause adverse effects both to the 
mother and fetus.  Overt Hypothyroidism is associated 
with increased risk of several complications including 
preeclampsia, pre-term delivery, low birth weight, 
increased risk of cesarean section, peri-natal morbidity 
and mortality, postpartum hemorrhage and possible 
neuropsychological and cognitive impairment9. The 
prevalence of overt hypothyroidism has been estimated 
to 0.3 – 0.5 %10. 
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Subclinical hypothyroidism is more common than overt 
hypothyroidism and the risk of complications are 
proportional to the severity of hypothyroidism.  Early 
studies have estimated the prevalence of subclinical 
disease around 2.5 %, however recent estimates using 
the new criteria have reported prevalence as high as 27 
%. Ablavich et al showed about 60% risk of fetal loss 
with untreated or less than optimally treated 
hypothyroidism11,12. Leung et al found a 22% increased 
risk of gestational hypertension when compared to 
controls 13. Overt maternal hypothyroidism is associated 
with neonatal neurologic developmental delay because 
of inadequate transfer of thyroid hormones to the fetus. 
The fetus is totally dependent on maternal thyroxine 
levels because the fetal thyroid starts to function only 
around   12  -  14   weeks   of   gestation.   Untreated  
hypothyroidism is also associated with increased risk of 
fetal death. A large randomized trial over 4500 women 
in the first trimester of pregnancy were assigned to 
universal screening or case finding groups14. All 
patients in the universal screening group and high-risk 
patients in the case finding group were tested for 
thyroid function and ATPO antibodies in the first 
trimester. Patients were treated if they had positive 
ATPO antibodies and an increased TSH of > 2.5 mIU/l.  
The low-risk women in the universal screening group 
found to have sub-clinical hypothyroidism, TSH >2.5 
and positive antibody titres, who underwent treatment 
had  a  lower  risk  of  miscarriage,  pre-eclampsia,  
gestational diabetes and pre-term labor. But this study 
failed to show any advantage of the universal screening 
strategy when compared to a case finding strategy 14.

Universal screening for asymptomatic pregnant 
women for hypothyroidism during the first trimester 
remains controversial. Because of insufficient evidence 
for   universal   TSH   screening,   most   professional  
societies including the American Thyroid Association 
(ATA), The Endocrine society and the American 
College of Obstetricians and Gynecologists (ACOG) 
recommend targeted case finding than universal 
screening. The ATA recommends testing only if an 
individual has a positive family history of thyroid 
disease, TPO antibodies, type 1 diabetes, history of 
preterm  delivery  or  miscarriage,  head  and  neck 
radiation, infertility, morbid obesity, from an area of 
iodine insufficiency or age > 30 years. In women who 
fulfill the screening criteria, TSH can be measured in 
the first trimester and if it is greater than 2.5 mIU/L, 
free T4 estimation can be done to estimate the degree 
of hypothyroidism. In these women the risk could be 
further  assessed  by  checking  for  anti - thyroid  
peroxidase (ATPO) antibodies 15,16.

Grave’s disease. Gestational thyrotoxicosis is also a 
frequent occurrence in the first trimester and may be 
present in up to 3% of all pregnancies. This is a transient 
phenomenon and it is important to differentiate the 
same    from    Grave’s    hyperthyroidism    hence   
unwarranted treatment may be prevented  as levels 
spontaneously return to normal around 14 – 18 weeks 
gestation18,19. 

Hyperthyroidism complicating 
Pregnancy
Overt Hyperthyroidism can adversely affect the mother 
and the fetus, depending on the severity of the disease. 
Untreated  or  sub - optimally  managed  maternal 
hyperthyroidism has been associated with preterm 
delivery, recurrent fetal loss, and low birth weight, 
pre-eclampsia and high risk of heart failure. Overt 
thyrotoxicosis occurs in 0.2 – 0.4 % of all pregnancies 
and the diagnosis is based on suppressed TSH with 
elevated free T4 and free T3 levels 2,3,17.  The most 
common   cause   of   hyperthyroidism   in   pregnancy   is 

Grave’s disease in pregnancy
Grave’s disease is diagnosed when there is a history of 
pre-existing thyroid disease, presence of goiter, 
thyroid-related ophthalmopathy or the presence of 
TSH   receptor   antibody   (TRAb).   The   goal   of  
hyperthyroidism treatment is to maintain serum free T4 
concentration in the upper normal range. The dose of 
anti-thyroid medications should be titrated depending 
on serum free T4 and TSH measurements undertaken 
every 4 weeks with regular clinical assessment. Once 
euthyroid status is achieved, the anti-thyroid drugs 
(ATD) dose should be titrated down actively and 
maintained at the lowest dose required to maintain 
euthyroidism. When thyroid function becomes stable 
less frequent monitoring, every 6 to 8 weeks is 
sufficient. 

The most common ATDs used in pregnancy are 
Propylthiouracil (PTU) and Carbimazole (CBZ) to 
minimize adverse outcomes. However, the use of these 
drugs are associated with birth defects like aplasia cutis, 
choanal atresia or esophageal atresia in a small but 
significant proportion of exposed children20,21.  
Propylthiouracil is the preferred ATD of choice in the 
first  trimester  since  placental  transfer  of  PTU  is 
significantly less compared to Carbimazole. However, 
since the concern of hepatotoxity with PTU, most 
professional    societies    have    advised    usage    of   
Carbimazole in the second and third trimester of 
pregnancy22.    The    natural    course    of    Grave’s   
hyperthyroidism gradually improves in late stages of 
pregnancy and some women will need reduction of 
medications   in   the   second   and   third   trimester.   
Beta-blockers may be used in patients who are troubled 
by   severe   hyper   metabolic   symptoms   due    to  
hyperthyroidism. It is better to stop beta-blockers after 
a few weeks since long-term use of Beta-blockers is 
associated with intrauterine growth retardation, fetal 
bradycardia and neonatal hypoglycemia23.  Radioctive 
iodine therapy and functional nuclear imaging are 
contraindicated in pregnancy. Surgery can be rarely 
performed in the second trimester if euthyroid status is 
not possible using current medical strategies.

Neonatal Thyrotoxicosis
One percent of newborns born to women with Grave’s 
disease have hyperthyroidism due to trans-placental 
transfer of TSH receptor stimulating antibodies. High 
levels of maternal TRAb had been associated with fetal 
hyperthyroidism. A maternal TRAb test performed 
between 24-28 weeks of gestation is a good predictor 
of impending thyrotoxicosis in the neonatal period24,25. 
Fetal tachycardia, growth restriction, accelerated bone 
maturation; heart failure or hydrops are     suspicious     
findings suggestive of fetal hyperthyroidism 26.When 
present at birth, most of neonatal  hyperthyroidism  is  
self - limiting.   If   treatment  becomes  necessary  PTU,  
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propranolol and prednisolone could be used. If TRAB 
levels are very high in the 3rd trimester, treatment of 
the mother with PTU enables the drug to cross through 
the placenta to protect fetus. Rarely the child develops 
his or her own TSH receptor antibody and present with 
hyperthyroidism around 3-6 months. Most of these 
infants invariably have a very strong family history of 
Grave’s disease and carry a risk of 20% mortality and 
persistent brain dysfunction.

Hyperemesis gravidarum
It is a syndrome of severe nausea and vomiting leading 
to at least 5% loss of body weight, dehydration, and 
ketosis.  It  occurs  in  around 0.1 - 0.2  percent  of 
pregnancies. And these women have higher serum 
HCG and estradiol concentrations than normal 
pregnant    women.    The     absence    of    goiter,   
ophthalmopathy, absence of the common symptoms 
and signs of hyperthyroidism and the presence of 
vomiting can differentiate it from Grave’s disease 27. 
60% of these women have a subnormal serum TSH 
level (< 0.4 mU/L) and another 50% have an elevated 
serum free T4 concentration. Severity of the vomiting 
is positively correlated with maternal free T4 levels but 
not to thyroid function.  This is most likely to be due to 
HCG stimulation of the thyroid gland. This does not 
require any active treatment but for supportive care 
until normalization of free T4 levels, which happens by 
mid-gestation19,27. 

Postpartum thyroiditis
Postpartum thyroiditis is a destructive thyroiditis due to 
autoimmune mechanism within one year of delivery. It 
can present as transient hyperthyroidism, transient 
hypothyroidism or hyperthyroidism followed by 
hypothyroidism18. The reported prevalence varies from 
1-17 % globally but the mean prevalence rates are 
approximately   around   7 - 8  percent.   Very   high  
prevalence is noted in patients with Type 1 Diabetes, 
previous post-partum thyroiditis and positive 
anti-thyroid peroxidase antibodies. In one particular 
study when patients were followed up for a period of 
around 8 years, one third developed permanent 
hypothyroidism28,29. The biochemical and clinical 
features are very similar to patients suffering from 
painless autoimmune thyroiditis. Radioiodine uptake 
scan may show a poor or very low uptake during the 
hyperthyroid phase. Nuclear imaging is a relative 
contraindication for breastfeeding and feeding the 
baby should be avoided for at least 1 week.

Conclusion
Knowledge regarding maternal thyroid disease during 
pregnancy has increased tremendously over the last 
decade. Overt maternal thyroid dysfunction is associ-
ated with increased risk of adverse outcomes during 
pregnancy and appropriate treatment abates risk. The 
debate continues with regards to, if treatment of 
sub-clinical thyroid dysfunction improves outcomes in 
the mother and the newborn. The current data 
available are mostly from observational studies with 
cross-sectional thyroid function testing with indecisive 
results. Data from prospective longitudinal randomized 
controlled  trails  are  the  need  of  the  hour  in  the 
management of sub-clinical thyroid disease in 
pregnancy. With the current evidence available, one 
has to consider normal physiology and its variations 
during pregnancy before considering treatment.
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Introduction 
Cardiovascular disease in pregnancy has been 
estimated to be 0.1-4.1%1. The common cardiac 
diseases during pregnancy ranges from congenital and 
acquired        cardiac        defects        to        peripartum        
cardiomyopathy.  Valvular  heart  disease  is  the 
commonest cardiac condition in young women 
planning pregnancy. Cardiac disease is an important 
non obstetric cause of maternal mortality2. Although 
most women are aware of their diagnosis prior to 
pregnancy, symptoms manifest for the first time during 
pregnancy. Though pregnancy is tolerated well in 
patients with mild valvular disease, pregnancy is not 
advisable in those with severe mitral stenosis (MS), 
severe symptomatic aortic stenosis(AS) and valve 
lesions associated with severe left ventricular (LV) 
dysfunction or significant pulmonary hypertension3. 
Pre conception counseling and if indicated, valve 
intervention should be recommended when planning 
for pregnancy3,4. Cardiac disease associated with 
pregnancy represents a unique challenge to the 
anesthesiologist. All patients with significant cardiac 
disease have to be jointly managed by the cardiologist, 
obstetrician and anesthesiologist. 

Rheumatic heart disease is still the most common 
cardiac illness, especially in a developing country like 
India where it constitutes 80% of the cardiac diseases 
during   pregnancy5.   In   the   developed   nations,    
rheumatic heart disease is less common and complex 
congenital heart diseases have increased recently.  This 
review   article   focuses   on   the   peri   operative  
considerations in pregnant patients with mitral stenosis.  

Pregnancy risk assessment
Risk assessment of pregnancy is very  important in a 
pregnant woman with heart disease6. Pre conception 
counseling previewing the risk of pregnancy for both 
mother and fetus, long term outcome of pregnancy on 
the    heart,    maternal    life    expectancy,    genetic   
consultation,     contraception     safety     and     efficacy, 
modification of cardiac medications and optimization of 
cardiac status should be clearly explained. The risk 
assessment indices that are widely in practice are 
CARPREG ( Cardiac  disease  in  Pregnancy),  BACH 
(Boston       Adult       Congenital       Heart),       ZAHARA     
( Zwangerschap bij vrouven met een Aangeboren 
HARtAfwijking- II (interpreted as “Pregnancy in 
women with CHD II risk index”), modified World 
Health  Organization  (WHO)  classification7.  The 
modified WHO risk classification is a reliable system for 
risk   prediction   according   to   many   studies8.   The  
modified WHO classification divides cardiac lesions as 
low risk (WHO I), medium risk (WHO II), high risk 
(WHO III)  and  lesions  in  which  pregnancy  is  
contraindicated (WHO  IV) 9. 

General considerations in pregnant 
patients with cardiac disease
Pregnancy is accompanied by physiological variations in 
the cardiovascular system. Four principal cardiovascular 
variations normally occurring during  pregnancy that 
can have significant anesthetic implications10 :
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Abstract 

Cardiovascular disease in pregnancy has been estimated to be 0.1-4.1%. The incidence of pregnancies in women 
with cardiac disease is on the rise due to an increase in the number of women with heart disease reaching 
childbearing age as a result of the developments in the management of cardiovascular diseases and advances in 
reproductive medicine, advancing maternal age with associated diabetes mellitus, hypertension, pre eclampsia 
and multiple fetal pregnancies. Cardiac disease has thus evolved as an important cause of non obstetric maternal 
mortality. Rheumatic mitral stenosis is one of the most common cardiac illnesses complicating pregnancy. 
Patients  with  severe  mitral  stenosis  usually  do  not  withstand  the  cardiovascular  demands  of  pregnancy. 
Therefore, a multidisciplinary approach is required to reduce the morbidity and mortality during the antenatal and 
postnatal  period.  The  role  of  anesthesiologist  and  perioperative  considerations  in  such  patients  leading  to 
prevention of complications with successful outcome of the mother and fetus are discussed.

Key Words: Mitral stenosis, pregnancy, caesarean section

 

Volume 5, Number 3

132



Review Article    Mitral Stenosis and Pregnancy -  Perioperative Considerations Volume 5, Number 3

progression of stenosis, left atrium dilates and left atrial 
pressure increases leading to a pressure gradient 
between the left atrium and left ventricle during 
diastole. The back pressure on the pulmonary vessels 
leads to pulmonary congestion with symptoms like 
dyspnea   and   hemoptysis,   and   in   severe   cases  
pulmonary edema. The symptoms may present for the 
first time during pregnancy due to hemodynamic 
changes accompanying pregnancy. Reduction in 
functional capacity, arrhythmias like atrial fibrillation 
and pulmonary edema are the most common cardiac 
complications13-15. Complications are related to the 
severity  of  MS  and  baseline  New  York  Heart 
Association (NYHA) functional class 13,14.

The cardiovascular changes are ordinarily well 
tolerated in a healthy young parturient but in patients 
with  cardiac  disease  these  variations  place  the 
myocardium under stress. In general,  regurgitant 
lesions are well tolerated in pregnancy because the 
increased plasma volume and low systemic vascular 
resistance results in elevated cardiac output whereas 
stenotic lesions are poorly tolerated with advancing 
pregnancy due to the incomplete left ventricular filling 
and consequent inability to increase the cardiac output.

Risk  factors  for  perinatal  complications  are  poor  
maternal  functional  class,  left  heart  obstruction, 
maternal age <20  or >35 years, multiple gestation, 
smoking during pregnancy and anticoagulant therapy, 
which   are   further   escalated   in   women   with  
concomitant obstetric risk factors11.

Mitral Stenosis
Mitral stenosis(MS) is the most common valve lesion in 
women of childbearing age. Rheumatic MS forms 88% 
of the heart diseases complicating pregnancy in the 
tertiary referral centers in India 5. It accounts for nearly 
90% of rheumatic heart disease in pregnancy, with 
25% of patients first experiencing symptoms only 
during pregnancy12. An anatomically moderate lesion 
may become functionally severe with the distinct 
increase in cardiac output that is associated with 
pregnancy, labor and delivery. Other valve lesions like 
mitral regurgitation(MR), aortic stenosis (AS) and 
aortic regurgitation(AR)are also  associated with 
rheumatic fever but less frequently.

Mitral stenosis may present as an isolated lesion or 
along with right sided or aortic valve disease. Women 
with   mitral   stenosis   often   do   not   tolerate   the  
cardiovascular demands of pregnancy. Heart rate, 
cardiac output, red cell mass and plasma volume which 
are normally increased during pregnancy are not 
tolerated by patients with MS, according to the severity 
of the stenosis, leading to increased left atrial pressure 
and cardiac decompensation.

Pathophysiology
Normal mitral valve orifice has a surface area of 4 to 6 
cm2. Patients become symptomatic when the area is 2 
cm2 or less. MS prevents emptying of left atrium (LA) 

There is a 50% rise in intravascular volume that 
peaks by third trimester. This relative volume 
overload is not tolerated in patients with low 
cardiac output due to any cause. 

Systemic    vascular    resistance    decreases   
progressively during pregnancy, so that   normal 
mean arterial pressure is maintained despite 30 to 
40% rise in cardiac output.

Significant changes in cardiac output happens 
during labor and immediately following delivery.

Hypercoagulability associated with pregnancy and 
the indication for anticoagulant therapy in patients 
prone to arterial thrombosis and embolization 
(chronic atrial fibrillation and prosthetic heart 
valves).

1)

2)

3)

4)

Atrial arrhythmias and heart failure often occur in the 
third trimester when the hemodynamic changes of 
pregnancy are at its peak. Complications can also occur 
at the time of labor and delivery or within the first week 
post partum13. Patients with atrial fibrillation(AF) are at 
risk for cerebrovascular accident and transient ischemic  
events.  The  sudden  increase  in  preload immediately 
after delivery due to auto transfusion from the uterus 
may flood the central circulation resulting in severe 
pulmonary edema. Auto transfusion continues for 24 to 
72 hours after delivery. Thus the risk of pulmonary 
edema is extended into the postpartum period16.

Maternal outcome correlates well with NYHA 
functional   classification   and   severity   of   the   stenosis 
- severe (67%), moderate (38%), mild (26%) 17,18. 
Mortality rates for NYHA Class I and II were < 1% 
whereas for NYHA Class III and IV the mortality rates 
were 5 to 15%. A system for foreseeing complications 
during pregnancy was developed by Siu et al based on 
NYHA classification as follows19:

Management
Management of the parturient with mitral stenosis 
requires multidisciplinary approach by the obstetrician, 
cardiologist, anesthesiologist and neonatologist for 
optimal  maternal   and   fetal  outcome.  Cardiac  
decompensation  should  be  Management  of  the 
parturient        with        mitral        stenosis        requires       
multidisciplinary approach by the obstetrician, 
cardiologist, anesthesiologist and neonatologist for 
optimal   maternal   and   fetal   outcome.   Cardiac  
decompensation  should  be  avoided  during  the 
antenatal period with regular check-up for volume  
overload  and  pulmonary  edema. In symptomatic 
patients, medical management includes bed rest, 
oxygen therapy, diuretics and beta blockers20. Beta 
blockers prolong the diastolic filling time and reduce 
left  atrial  pressure21.  Recent  trials  infer  that  Digoxin 
has   no    role    in    the    treatment    of    cardiac    failure22.

History of heart failure, arrhythmia, transient 
ischemic attack or stroke

Baseline NHYA class III or more or cyanosis

Systemic ventricular dysfunction (Ejection fraction 
<40%)

Pulmonary hypertension

Left heart obstruction – severe aortic stenosis or 
symptomatic /severe mitral stenosis

Severe aortic or mitral regurgitation with NYHA 
Class II or IV symptoms.

1)

2)

3)

4)

5)

6)
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AF demands aggressive treatment with Digoxin and 
beta   blockers   to   revert   it   to   sinus   rhythm   and  
anticoagulants to prevent systemic embolization. 
Cardioversion is indicated if pharmacologic therapy 
fails to control the ventricular response. Anticoagulants 
even  in  the  absence  of  AF  is  useful 23,24. Women  who 
are  refractory  to  medical  therapy,  mitral  balloon 
valvuloplasty may be considered.    Mitral    valve    
surgery    should      be      considered   in   patients   who   
are   not  candidates for balloon valvuloplasty.  Major  
concern  regarding cardiopulmonary bypass during 
pregnancy is fetal mortality; therefore valve surgery is 
considered only if other  therapies  have  failed  because  
it  carries   a significantly high fetal mortality risk of 20 to 
30%13,25,26.  For women who remain stable throughout 
pregnancy, vaginal  delivery  with  adequate  pain  relief  
is  the preferable mode of delivery3. Analgesia during 
the first stage of labor is focused on reducing the pain 
related  increase   in   catecholamine   levels   and  
preventing aortocaval compression. Analgesia for labor 
and vaginal delivery is best accomplished with lumbar 
segmental epidural analgesia to prevent fluctuations in 
hemodynamic  parameters.  Segmental  epidural 
analgesia allows for careful titration of drug to the 
desired level of analgesia while minimizing undesirable 
hemodynamic changes. An opioid like fentanyl added 
to the dilute local anesthetic mixture enhances the 
quality  of  analgesia  without  causing  sympathetic 
blockade. During second stage of labor, only the 
uterine contraction force is permissible rather than the 
maternal expulsive effort that is associated with 
Valsalva maneuver. Hence the second stage of labor 
should be shortened by instrumentation22. Epidural 
analgesia with low concentration of Bupivacaine and 
Fentanyl reduces systemic vascular resistance and 
preload27. Caesarean section is indicated for obstetric 
reasons only.

Anesthetic considerations in operative 
delivery
Anesthetic options for caesarean delivery must take 
account of the additional potential hazards of marked 
fluid   shifts   secondary   to   anesthesia   technique,  
operative blood loss and mobilization of blood in the 
post partum period. In a study by Goldszmidt and 
others, only 29-31% of the 522 women with heart 
disease required caesarean section and nearly 70% of 
them    underwent    vaginal    delivery    under   epidural
analgesia28. A safe anesthetic technique is graded 
epidural anesthesia whereby the anesthesiologist can 
titrate the dose of local anesthetic and prevent the 
occurrence   of   hemodynamic   instability   and   its  
consequences. Epidural anesthesia is preferred over 
spinal  anesthesia  because  of  the  slower  onset  of 
blockade and better controllable hemodynamics29. 
Prophylactic ephedrine administration as a prophylactic 
measure  for hypotension must be avoided 30. If a 
vasopressor is indicated, the drug of choice is  low dose 
phenylephrine.

The most basic principles of obstetric anesthetic 
management are 31 

Hence the goals of anesthetic management in patients 
with MS are 22

Standard of care monitoring of parturient and fetus
 
Provision of aspiration prophylaxis.

3)

4)

Maintenance of acceptable low heart rate as the 
time required for left ventricular filling is 
prolonged in MS.

Immediate treatment of AF and reversion to sinus 
rhythm

Avoidance of aortocaval compression

Maintenance of adequate venous return and 
systemic vascular resistance

Prevention of pain, hypoxemia, hypercarbia and 
acidosis which increases pulmonary vascular 
resistance.

1)

2)

3)

4)

5)

Patients who are asymptomatic at term generally require 
increased   vigilance   but    do   not   require   invasive  
hemodynamic monitoring. Symptomatic patients are at 
risk in the peripartum period and invasive hemodynamic 
monitoring is indicated 32.

General anesthesia (GA) provides stable hemodynamics 
if cardiovascular effects that accompany laryngoscopy 
and intubation as well as with suction and extubation are 
curtailed. Anesthetic induction agent should not 
produce wide fluctuations in hemodynamics. Etomidate 
is an ideal choice. A beta blocker like Esmolol and an 
opioid like Fentanyl should be administered before or 
during induction of GA. Methyl ergometrine should be 
avoided as it may produce hypertension, tachycardia and 
increased pulmonary vascular resistance33. Oxytocin 
should be used cautiously as it can lower the SVR and 
elevate PVR resulting in a drop in cardiac output32.

Modified   rapid   sequence   induction  (RSI)   using  
etomidate, remifentanil and succinyl choline is an ideal 
choice in patients with severe MS with pulmonary 
hypertension. Maintenance of anesthesia may be with 
oxygen, air, isoflurane, opioids and 
vecuronium22.Emergence must be carefully controlled to 
ensure return of protective reflexes and avoidance of 
tachycardia29. An increase in central circulatory blood 
volume may occur suddenly in the immediate post 
partum period and this intravascular load is poorly 
tolerated in patients with fixed cardiac output 34.

Tailoring the anesthetic management according to the 
patient’s  cardiovascular  status  and  practitioner’s 
knowledge and experience of the existing treatment 
options leads to a successful outcome in these patients27. 
Post operatively, the patient should be managed in a 
High dependent unit (HDU) or Intensive care unit (ICU) 
for monitoring of fluid therapy, oxygen saturation and 
hemodynamics. During the first 24 to 72 hours significant 
fluid shift occurs, which may lead to congestive cardiac 
failure (CCF). Effective post operative analgesia may be 
provided by continuous epidural analgesia or patient 
controlled analgesia (PCA). Early ambulation to 
minimize  the  risk  of  deep  vein  thrombosis  and 
paradoxical embolism should be weighed against the risk 
of cardiovascular stress.

Provision for maintenance of uteroplacental 
circulation by avoidance of aortocaval compression
 
Sympathetic blockade should be minimized and 
intra operative volume to be maintained.

1)

2)
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Diagnose the condition

A 66 year old gentleman with vague chest discomfort and occasional palpitation. His ECG is shown below

Dr. M.Chokkalingam, Consultant Cardiologist, CSSH.  Answer in page : 163
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Introduction 
Rheumatic valvular disease is one of the major cardiac 
problems complicating pregnancy in India. In a survey 
conducted in 1995 the incidence of rheumatic mitral 
stenosis was 5.4 per 1,000 school children.1This 
problem has been reduced to 0.5–0.64 per 1,000 in 
another survey conducted in 2002.2 As per a study done 
at a tertiary centre, rheumatic mitral stenosis accounts 
for 88% of the heart diseases complicating pregnancy.3

Cardiovascular disease complicating pregnancy has an 
overall incidence of 1-3%.It causes 10-15% of maternal 
mortality. Mitral stenosis is the most common valvular 
lesion in women of reproductive age group. As per 
Indian statistics from studies conducted in 2005, in rural 
areas, rheumatic heart disease had a prevalence rate of 
was 4.8/1000. In urban areas it was found to be much 
less and the rate was 1.98/1000. 4 

Mitral   stenosis   is   often   associated   with   mitral  
regurgitation, but maternal morbidity is  mostly seen 
with mitral stenosis. There is a significant reduction in 
mortality and morbidity by application of cardiac 
interventional procedures, multidisciplinary approach 
and better perinatal care. 5 

Case Report
Mrs. A, 26 years old G2A1 with mitral stenosis who had 
undergone Open mitral valvotomy at 14 years of age in 
2004. Her Menstrual history reveals regular cycles 3/30 
days. Her Last Menstrual Period was on 17/5/15 and 
her Expected date of delivery was on 24/2/16. She was 
admitted at 15 weeks gestation for evaluation. 2D-Echo 
evaluation after admission showed Mitral valve orifice 
of 0.9 cm2 (severe mitral stenosis) and an Ejection 
Fraction  of  62%.  As  she  was  in  her  early  second 
trimester     she    was     counseled     and     planned     for  

Percutaneous balloon mitral valvuloplasty at 20 weeks 
of gestation and discharged. She was readmitted at 19 
weeks with complaints of class III Dyspnoea.

On Examination
She was moderately built and nourished. Height - 150 
cms.  Weight - 62 kgs.  No   pallor,   no   icterus,   no  
cyanosis, no clubbing, no pedal edema.
 
Heart rate: 88bpm. Pulse - Regular, Normal in volume 
and character. Blood Pressure was 90/60mmHg.  
Cardiovascular system examination showed normal 
S1,S2 and a Grade 3/5 mid-diastolic murmur heard in 
the mitral area. Respiratory system examination was 
normal. P/A: uterus was 20 weeks size and Fetal heart 
rate was good.

Investigations: All lab parameters were within 

normal limits.

2D ECHO: Rheumatic heart disease - Severe 
residual   mitral   stenosis,   Mitral   Valve   Orifice   Area 
- 0.9cm2,  mild  mitral  regurgitation,  Grade  3 t ricuspid 
regurgitation     with     mild     pulmonary     artery    
hypertension, left atrium dilated, left ventricular 
systolic function - normal and Ejection Fraction was 
62%.

Treatment
She  was  stabilized  with  beta  blockers (T.Metoprolol 
- 12.5 mg BID).  An  anomaly  scan  was  done  and 
showed no anomalies. She was taken up for elective 
Balloon Mitral Valvuloplasty(Figure 1).The procedure 
was done at 20 weeks gestational age on 30/9/15. The 
procedure was uneventful and the patient was shifted 
to  cardiac  Intensive  Care  Unit  in  a  hemodynamically 

Dr. M.Sindhura is an undergraduate from Dr.Pinnamaneni Institute of Medical Sciences and Research 
Foundation, Chinoutpally, Andhra Pradesh. She is presently doing her Postgraduation in the 
Department of Obstetrics and Gynecology in Chettinad Hospital & Research Institute,Chennai.

Abstract 

Mitral Stenosis is one of the most common manifestation of rheumatic heart disease. In pregnant women it is the 
most commonly seen acquired valvular lesion. It is also one of the common causes of maternal death from cardiac 
diseases world over. Mortality remains low in women from developed countries but there is a rise in rate of fetal 
morbidity as the severity of mitral stenosis worsens. Presenting a case of pregnant woman with severe mitral 
stenosis, successfully managed with balloon mitral valvuloplasty at mid trimester of pregnancy.
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stable condition. She recovered well and was 
discharged with T. Propranolol 10mg BID. and 
T.Furosemide 20mg OD after a week stay.

Her Post procedure echo showed mild residual mitral 
stenosis and mitral orifice area was 1.7cm2, with mild 
mitral regurgitation.

Volume 5, Number 3

Fig 1 : BMV fluroscopic image of trans mitral
placement of catheter

Followup
Patient was on regular antenatal care. At every visit she 
was  reviewed  by  both  obstetrician  and  cardiologist.
At 37 weeks she was admitted and antepartum fetal 
surveillance done. At 38 weeks she was taken up for 
Elective LSCS in view of Cephalopelvic disproportion, 
under Infective Endocarditis cover. She delivered a live 
boy baby of weight 3.380kgs, with APGAR 8/10, 9/10. 
Post operative period was uneventful. Suture removal 
was done on post operative day 10 and patient 
discharged.

Discussion
Mitral stenosis (Fig 2) is a condition in which there is a 
fixed cardiac output caused by left atrial outflow 
obstruction leading to increase in the pressure of left 
atrium and pulmonary vasculature.6 The severity is 
graded as shown in Table 1.

Fig 2 : Schematic diagram showing Mitral stenosis

Measurement

MVArea(cm2)

MPG(mmHg)

PA Pr (mm Hg)

Normal

4.0 -6.0

<2

10 -20

Mild

1.5 -2.5

2 - 6

<30

Moderate

1.0 -1.5

6 -12

30 - 50

Severe

<1.0

>12

>50

Table 1 : Grading of Mitral Stenosis 7

Hemodynamic Parameter

Blood Volume

Cardiac output

Stroke volume

Heart rate
 
Intravascular volume

Systemic vascular resistance

Blood Pressure

Oxygen consumption

Change during normal pregnancy

Increases by 40 - 50%

Increases by 30 - 50% above the baseline

Increases by 30%

Increases by 10 - 15 beats per minute
 
Increases by 45%

Decreases by 20%

Decreases by 10mm Hg

Increases by 30 - 40%

Table 2: Cardiovascular Changes In Pregnancy 8
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Effect of Mitral Stenosis on Pregnancy
Mother   can   have   Pulmonary   oedema   or   atrial  
fibrillation while fetus shows Intrauterine fetal growth 
restriction and Preterm birth.9

Effect of Pregnancy on Mitral Stenosis
Pregnancy brings about the various hemodynamic 
changes (Table 2), so that asymptomatic patients may 
develop symptoms or complications.10 In Pregnant 
women with mitral stenosis there is an increase in 
maternal morbidity and adverse fetal outcome if they 
are not tackled.

Prepregnancy Counselling
Pre pregnancy counseling should be started from 
adolescence.It should provide the  information about all 
the risks of pregnancy which affect their health and of 
their fetus.It gives an opportunity for the assessment of 
the woman’s cardiac condition and review of current 
medications.Contraceptive advice should be given 
regarding   the   risks   of   thrombosis   or   infection  
associated with various contraceptive methods.11 
Barrier methods are safe in all cardiac patients and have 
added the benefit  of protection against the sexuall    
transmitted infections.

Criteria for Percutaneous Mitral 
Valvuloplasty
Patient should have moderate to severe Mitral stenosis 
with no calcified leaflets of the valves and no significant 
regurgitation or arrthymias.12 Advantages of BMV 
include percutaneous approach under local anaesthesia 
with good hemodynamic results in selected patients.

Disadvantages: Preterm uterine contractions 
(increased risk for abortion), Maternal arrhythmias 
leading to fetal distress, Ionizing radiation exposure to 
the fetus, Cardiac tamponade requiring surgical 
intervention.

Newer Advances in Bmv
Transthoracic esophageal echo [TTE] is used with 
fluroscopy to guide BMV. It is an useful adjunct to 
fluroscopy  in  trans - septal  puncture.  It  helps  in 
visualization  of  valve  anatomy,  determination  of 
transvalvular gradients and MVA , detection of MR and 
allows   early   detection    of   c omplications.  
Transesophageal echo [TEE] is superior to TTE in 
excluding left atrial thrombi and in monitoring wire and 
balloon positioning.

Conclusion
Balloon mitral valvuloplasty in mid trimester of 
pregnancy   is   a   relatively   safe   and  effective 
interventional cardiac procedure which gives optimum 
results.13 It helps the patients with moderate to severe 
mitral stenosis and overcomes the risks associated with 
the diseased valve.14  Improvements in the procedure by 
the use of TEE has reduced the radiation exposure for 
the fetus.

Padmavati S. Present status of rheumatic fever and 
rheumatic heart disease in India. Indian Heart 
J.1995;47(4):395-8.
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Introduction 
Uterine serous carcinoma(USC), also known as uterine 
papillary serous carcinoma (UPSC) and uterine serous 
adenocarcinoma, is an uncommon form of endometrial 
cancer which is usually seen in postmenopausal 
women.1 Uterine papillary serous carcinoma(UPSC) 
comprises lesser than 10% of all endometrial cancers, it 
is the most intrusive subtype of endometrial 
carcinoma.2 It is diagnosed on endometrial biopsy, 
performed in women with post-menopausal bleeding. 
Endometrial hyperplasia or hormonal therapy is not an 
origin  for  UPSC.  It  usually  occurs  in  patients  with 
endometrial   atrophy   and   is   classified   as   type   II  
endometrial cancer.1

Uterine papillary serous carcinoma (UPSC) shares 
typical pathological features, genetic features and 
clinical features with Mullerian origin of other serous 
cancers.  Papillary  serous  is  the  most  frequent 
histological type of ovarian tumor associated with 
mutations in BRCA gene3. Because of its similarities 
histologically, UPSC may be a manifestation of a field 
error in carriers of BRCA1, which also comprises 
ovarian malignancy, fallopian tube malignancy, and 
primary peritoneal malignancies.

Case Presentation
Mrs. N, 70yrs old nulligravida, post menopausal 20 
years back, came with the chief complaints of vague 
lower abdominal pain and discomfort since 1 month and 
post menopausal bleeding since 6 days. She has history 
of Diabetes Mellitus, Hypertension, Hypothyroid and 
Medical renal disease Grade I.

Her general and systemic examination were normal.

Per abdomen examination - Soft, Mild Suprapubic 
tenderness +, No guarding/ rigidity, No palpable mass, 
No organomegaly.

Per speculum – Minimal bleeding present

Per vaginal examination – Cervix - high up, pointing 
upwards, Uterus-bulky, 8-10 wks size, Fornices free.

Transvaginal  scan  -  Uterus - 8.8x3.4 cms,  Bulky, 
Endometrial thickness-32mm. Diffuse areas of 
echogenicity with two small anechoic areas 
(0.2x0.1cms) seen within the endometrial cavity.

Differential Diagnosis considered were, Endometrial 
Carcinoma, and Submucosal fibroid.

All preoperative Investigations were done and were 
normal. 

Tumor markers were elevated (Ca 125- 53units/ml, 
LDH- 236unit/l) 

Patient was taken up for examination under anesthesia 
and Endometrial biopsy taken

HPE Report - Suggestive of uterine papillary serous
carcinoma.

MRI done - Suggestive of Endometrial mass probably 
Endometrial Carcinoma with pelvic lymph node 
involvement. (Fig 1)

Dr.Sathiya.S is an undergraduate from Mahatma Gandhi Medical College and Research Institute, 
Puduchery. She completed her post graduation (MD) in Obstetrics and Gynaecology from Raja Muthiah 
Medical College and Research Institute, Annamalai University. She is presently working as an Associate 
Professor in Obstetrics and Gynecology department, Chettinad Hospital & Research Institute, Chennai, 
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Abstract 

Uterine papillary serous carcinoma is a distinct subtype of endometrial carcinoma by its histological features 
exhibiting papillary architecture, poor differentiation and advanced stage when the patient presents initially. 
Uterine papillary serous carcinoma(UPSC) comprises lesser than 10% of all endometrial cancers, it is the most 
intrusive subtype of endometrial carcinoma. This is a case report of a 70 year old symptomatic nulliparous woman, 
in whom endometrial biopsy revealed uterine papillary serous carcinoma.
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Fig 1 : MRI showing Uterine Papillary Serous
Carcinoma Patient was taken up for Staging
Laparotomy
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Under General anaesthesia, Vertical paramedian 
incision   made.   Peritoneal   washings   obtained.  
Intra-operative findings-Uterus-10wks size, Bilateral 
ovaries atrophic, Pelvic and para-aortic lymph nodes 
enlarged, Sigmoid mesentery infiltration present. 
Proceeded with Total abdominal hysterectomy with 
bilateral  salpingo - oophorectomy  with  pelvic  and 
para-aortic lymph node dissection and resection of 
sigmoid mesentery with omental sampling was done 
and specimen sent for HPE. Intraperitoneal drain was 
placed.

2 units of Packed Red Blood Cell transfusion done 
intraoperatively.   Postoperatively   treated    with  
antibiotics and analgesics.  Post-op period was 
uneventful.

HPE Report -  Papillary    serous    carcinoma   o f   
endometrium. Tumor involves >1/2 of myometrium. 
Cervical stroma not involved by tumor. Right pelvic, 
left pelvic, paraaortic lymph nodes and sigmoid colon 
are involved by tumor. Right ovary and left fallopian 
tube are involved by tumor.

Diagnosis - Uterine Papillary Serous Carcinoma - Stage 
III C2.

Patient advised for post operative chemotherapy and 
pelvic radiation.

Discussion

History2

In 1981 - Lauchlan & Hendrikson – First identified the 
condition

In 1983 - Bokhman – 1st proposed hypothesis of 2 
distinctly different forms of endometrial carcinoma

Types 4,5

Type - I - Estrogen dependent (90%)
(adenocarcinoma–adenoacanthoma, adenosquamous, 
secretory, ciliated & villoglandular variants)

Type - II - Nonestrogen dependent  (10%)
(Uterine papillary serous carcinoma & clear cell 
carcinoma)

Feature

Estrogen stimulation

Growth

Precursor lesion

Age (initial diagnosis)

Built

Histology

Histology Grade

Depth of invasion

Molecular Changes

Type - I

Present

Slow 

Atypical hyperplasia

Pre / Perimenopausal

Obese

Endometroid

High, Intermediate or low

Usually superficial

Defects inDNA mismatch repair 
PTEN inactivation

Type - II (UPSC)

Absent

Rapid 

Endometrial glandular dysplasia

Postmenopausal

Thin

Serous,clear cell

High

Often deep

P53 mutation 
HER-2/neugene amplification

Table 1 : Features of Type I and Type II Endometrial Carcinoma4

UPSC - Its Significance
 l   Distinct subtype of Endometrial carcinoma both
                clinically and pathologically
 l   Typically arises in postmenopausal women
 l   Endometrial hyperplasia is not a source of UPSC
 l   Not hormone dependent and very aggressive
 l   Seen in patients with endometrial atrophy
 l   Outcome is identical to that of high grade
                ovarian carcinoma in serous type

Incidence Of Endometrial Carcinoma6

4th most common cancer following Carcinoma Breast, 
Colorectal Carcinoma & Carcinoma Lung

Developed countries – 22/100,000 (41,000 new 
cases-USA)

Urban India – 5.8 / 100,000

Rural India – 0.8 / 100,000

Although UPSC is not so common than its endometroid 
cancer analogue, it explains for a disproportionately 
high   cancer   related   deaths   due   to   endometrial  
malignancy. 

UPSC – 5-8% of endometrial cancer.

UPSC - 40% endometrial cancer related deaths.

Diagnosis
Usually present with postmenopausal bleeding, 
occasionally abdominal mass

Tissue diagnosis – Endometrial biopsy / Dilatation and 
Curettage.
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Tumor marker - Ca-125

Ultrasound, Computed Tomography & Magnetic 
resonance  Imaging -  for  diagnosis  &  to  look  for 
metastasis

Histology
Marked nuclear atypia (enlarged size with irregular 
nuclear membrane) is seen. There are nipple shaped 
structures   (papillae)   with   fibrovascular   cores,  
Psammoma bodies and Cilia.

Stage III B : Vaginal or parametrial metastasis
Stage III C 1 : Metatstasis to pelvic lymph nodes
Stage III C 2 : Metatstasis to para aortic lymph nodes
Stage IV A : Invasion of the bowel or bladder
Stage IV B : Distant metastasis 

Survival Rate7

Earlier Stage I & II : 35 - 50%

           Stage III & IV : 0 - 15%

Recent Gynaecology Oncology Group (GOG) – 5 year 
survival rate

Stage I : 50 – 75%

Stage II : 50%

Stage III : 20%

Stage IV : 10%

Treatment6,7

Surgical – Total abdominal hysterectomy with bilateral 
salpingo-oophorectomy with pelvic and para-aortic 
lymphadenectomy and omental sampling.

The tumor spreads quickly into myometrium and 
lymphatic system

If tumor spreads – cytoreduction followed by radiation 
therapy and/ or chemotherapy

Radiation – Shows no increase in survival rate

Chemotherapy – Beneficial- yet more data needed

Women with advanced stage UPSC are best treated 
with optimal cytoreduction of metastatic disease 
followed by adjuvant platinum based chemotherapy 
(carboplatin and paclitaxel or cisplatin and 
adriamycin).Careful long term surveillance following 
surgery is indicated due to its high recurrence rate. 3

Fig 2 : Histology of Uterine papillary serous
carcinoma

Staging Of UPSC : FIGO 7

Stage I A - Tumor is limited to less than half the
                        myometrium

Stage I B - Tumor is limited to more than half the
                       myometrium

Stage II - Cervical stromal invasion
Stage III A : Tumor invades serosa or adnexa
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Stage

Stage IA, gradeI-II

Stage IA - grade III, Stage IB,

Stage II

Stage III A, grade I-II

Stage IIIa, high grade, 

III B, C

Stage IV

Recommendation

Total abdominal hysterectomy with bilateral salpingo-oophorectomy, with
lymph node sampling

Total abdominal hysterectomy with bilateral salpingo-oophorectomy
following which pelvic irradiation is given

Total abdominal hysterectomy with bilateral salpingo-oophorectomy
following which pelvic irradiation is given

Total abdominal hysterectomy with bilateral salpingo-oophorectomy
following which chemotherapy and pelvic irradiation are given

Systemic treatment; chemotherapy and/or progestins are given

Recent Advances
About   60%   of   UPSC’s   was   found   to   have    an  
overexpression of HER2/neu protein, as in breast 
cancer. Monoclonal antibody - Trastuzumab 
(Herceptin), has been tested with little success, in 
phase –II trial. 9

Conclusion
UPSC reveals atypical findings on MR imaging: low 
intensity on T2WI and rapid strong enhancement on 
dynamic MRI. If UPSC is preoperatively diagnosed in 
cytological    examination,    we    should    be    careful    in 
staging because this tumor shows atypical findings on 
MR imaging and often has dissemination and distant 
metastases.10

Table 2: Treatment Guidelines of Endometrial Malignancy8

Case Report  Uterine Papillary Serous Carcinoma 



Volume 5, Number 3

87% of cases report Type I endometrial cancer 
(endometrioid  subtype).  13 - 15%  of  cases  reports 
Type II  papillary  serous  type  and  clear  cell  type. 
Endometrioid subtype is hormone dependent, while a 
major molecular aberration p53 mutation is seen in type 
II cancers with serous type. Outcome and biology is 
identical to that of high grade ovarian malignancy in 
serous type. For  solitary  or  isolated  recurrences,  
surgery  is  a preferable option. Chemotherapy profits 
for patients with disseminated or metastatic disease. 
Hormonal therapy with medroxyprogesterone is a 
justifiable option for patients with type I endometrial 
malignancy with spread of the disease. Paclitaxel, 
Carboplatin, and adriamycin  are  the  most  effective  
drugs  used  in chemotherapy. 
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Introduction 
Carcinosarcomas of the uterus are mixed tumors which 
has both epithelial and mesenchymal components1. 
They contribute to 1/3rd of uterine sarcomas. The most 
common site of these tumors being endometrium but it 
can also involve any part of the female genital tract such 
as ovary, vagina, cervix, vulva, fallopian tube. These 
malignancies commonly involve the post-menopausal 
age group although few cases have been reported in 
younger age group. The clinical features include 
vaginal  bleeding  which  is  abnormal,  pain  abdomen  
or  pelvic  pain   and   mass   on   clinical   examination. 
They  have  a   poor   prognosis.   Some   of   the   poor  
prognostic    factors     are     advanced     stage     of     the     
disease, invasion of the myometrium. The stromal / 
mesenchymal/ sarcomatous counter part may be either 
homologous or heterologous. The heterogenous 
components can either be a chondrosarcoma or 
rhabdomyosarcoma or osteosarcoma. Malignant 
Mixed Mullerian Tumor of the Uterus share the same 
staging as carcinomas of uterus. This case report is a 
patient with carcinosarcoma with heterogenous 
components.

Case Report
A 62 Year old, multiparous ,obese,  non hypertensive, 
non diabetic woman presented with post-menopausal 
per vaginal bleeding since 5 months, intermittent 
abdominal pain for 2 months . P/S – cervix healthy, P/V 
Examination- bulky uterus, mobile, fornices free. Chest 
X-ray  –  NAD,  USG:  -  Revealed   an  ill -  defined 
heterogeneous mass of about 6×4.3 cm in the uterine 
body,suggesting a possibility of neoplastic pathology. 

MRI was done - No involvement of myometrium, no 
nodes, no liver involvement.Diagnostic curettage was 
done & sample was sent to Department of Pathology 
for a histopathological examination, which showed a 
Malignant Mixed Mullerian Tumor with Heterologous 
Elements. Pre-operative evaluation was done.This was 
followed by surgery after getting informed consent. 
Staging laparotomy proceeded to Total Abdominal 
Hysterectomy with Bilateral Salpingo- Oophorectomy 
with Bilateral Pelvic lymphadenectomy, infracolic 
omentectomy, peritoneal biopsies from paracolic areas 
taken. Intra op findings- No ascites, 50ml peritoneal 
washings obtained after saline wash, uterus bulky, 
subserous pedunculated fibroid present, B/L tubes and 
ovaries normal, omentum appears normal, pelvic 
lymph nodes normal, paraaortic lymphnodes 
normal,inferior surface of diaphragm, liver normal. In 
pathologic evaluation, grossly, the tumor was 
polypoid, friable with areas of haemorrhages and 
necrosis measuring 7×5×3.5cm and filling the uterine 
cavity.  Light  microscopy  of  the  mass  revealed  a 
heterologous  malignancy  of  biphasic  type.  The 
epithelial parts of the tumor had  glandular component 
with papillary   pattern   at   places   and   focal   squamous  
differentiation.  Histopathological  examination - 
Malignant mixed mullerian tumor heterogenous type 
extending to lower uterine segment. Myometrium not 
involved.  16  Lymph  nodes  identified - no tumor 
deposits. Leiomyoma present. parametrium,omentum, 
peritoneum not involved. Stage of the tumor was 1. As 
this was an aggressive tumor the patient was referred 
to Rajiv Gandhi Government hospital for the adjuvant 
therapy and follow-up. 
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Abstract 

Malignant mixed mullerian tumor of the uterus also called carcinosarcoma  is a high grade  sarcoma of uterus 
similar to leiomyosarcoma and undifferentiated uterine sarcoma.Although it is a rare tumor which constitutes 
about 3-4% of uterine malignancy, it is highly aggressive and contributes to a significant percentage of mortality 
among uterine malignancy. This malignancy is  biphasic, it has two-components both epithelial and stromal 
(mesenchymal differentiation).The present case is of a 62 year old post-menopausal female who had per vaginal 
bleeding since 5 months. Ultrasonography revealed thickened endometrium and an ill-defined heterogenous soft 
tissue mass.Diagnostic curettage was done, which on histopathological examination showed Malignant Mixed 
Mullerian Tumor with heterologous elements. Panhysterectomy was done, and the diagnosis of Malignant 
Mixed Mullerian Tumor of the uterus was confirmed.
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type 1, is typically associated with hyperestrogenism, 
obesity (due to aromatization of androgens into 
estrogen),and hyperlipidemia, have well or moderately 
differentiated, typically endometrioid histology, and 
have a good prognosis (approximately 85%-90% 
5-year survival rate). They are frequently associated 
with PTEN mutations. Type 2 endometrial carcinomas, 
which    represent    10%    to    15%    of    endometrial   
carcinomas, are typically seen in women without these 
clinical    features.    They    typically    have    poorly   
differentiated endometrioid or serous histology and a 
worse prognosis (55%-60% 5-year survival rate) and 
are more often associated with p53 mutations.

Risk  factors  for  carcinosarcoma  include  obesity, 
exogenous estrogen use,and nulliparity3, similar to that 
of endometrial carcinoma. Oral contraceptives and 
smoking are thought to be protective.4 Some cases may 
result from prior pelvic radiation.5,6 There is also an 
association between long-term tamoxifen treatment 
and malignant mixed mullerian tumor.Prognosis 
depends on the tumor stage , depth of myometrial 
invasion .Inner third of myometrium is involved in 80% 
of cases and 40% have deep invasion of myometrium. 
Lymphovascular space invasion is detected in many 
cases, with extrauterine spread and metastases at the 
time of presentation. In general, most metastatic 
deposits and foci of lymphatic and vascular space 
invasion are composed of the carcinomatous element, 
with sarcomatous metastases being rare.7,8 . 

Treatment  includes panhysterectomy with or without 
pelvic lymphadenectomy.Depending on the surgical 
staging ,grade,histological type ,presence of 
metastasis,lymphovascular space invasion adjuvant 
radiotherapy and or chemotherapy is planned. 
Adjuvant radiotherapy including both external beam 
radiotherapy and intravaginal brachytherapy can be 
given to postoperative patients in early stage. 

Discussion
Malignant mixed Mullerian tumor of the uterus also 
called Carcinosarcoma which is the preferred term 
according to the World Health Organization (WHO) is 
a  biphasic  tumor  which  has  both  epithelial  and  
malignant    mesenchymal    counterparts.2    These  
malignancies    are     monoclonal     with    probably   
sarcomatous differentiation.They are rare tumors 
comprising 5% or less of uterine malignancies. Their 
5-year survival rate is anywhere between of 5% to 
40%.It is commonly seen in postmenopausal age 
group, but can also  rarely  occur in younger population, 
the most prevalent age being 65 years. Although 
relatively rare, carcinosarcomas of the uterus, and of 
the gynecologic and urinary tracts in general, are more 
common than in other sites, such as lung, possibly 
because the epithelial stem cells are mesodermal in 
origin. The symptom triad of MMMTare abdominal 
pain, profuse bleeding per vaginum and expulsion of 
necrotic  tissue 3.  Clinicopathologic  data  support 
separation of carcinomas arising in the endometrium 
into   2   types.  The  more  common  type  of  neoplasm, 

Fig 1: specimen of total abdominal hysterectomy
showing polypoidal tumor mass in uterine cavity
with haemorrhagic and necrotic areas.

Fig 2: Specimen showing uterus with cervix B/L
tubes and ovaries and infracolic omentectomy

Fig 3: HPE showing both carcinomatous (epithelial) 
and sarcomatous ( mesenchymal /stromal)elements 
of MMMT with numerous mitotic figures. McCluggage WG. Uterine carcinosarcomas 
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Introduction 
Granulosa cells are somatic cells of the sex cord of the 
ovary which are closely associated with the developing 
oocyte .Functions of Granulosa cell is production of sex 
steroids    and    varying    peptides    required    for   
folliculogenesis and ovulation. Granulosa cell tumors 
(GCT) are derived from granulosa cells. It has an 
incidence of < 5% of ovarian tumors and > 70% of sex 
chord stromal tumors 1.

Histological types are Adult Granulosa  cell tumors, 
seen in Perimenopausal and postmenopausal women 
(50 -55 years) and Juvenille Granulosa  cell tumors seen 
in Premenarchal and young girls (5% of all Granulosa  
cell tumors)1.

Case Report
Mrs Y,43 Years old Nulligravida was admitted  with 
complaints of spotting per vaginum for 2 months and 
lower abdominal pain on and off .Patient also gave 
history of irregular menstrual cycles, which last for 5 
days every 40 to 60 days. Her last menstrual periods 
was 2 months back. On examination, patient’s  vitals 
were stable, Per Abdomen-Mass of 32 weeks size, 
irregular,  firm  in  consistency,  associated  with  
tenderness on deep palpation. The lower border could 
not be made out. Per speculum examination showed 
healthy cervix and vagina, pin hole os, and bleeding 
through os. Per vaginal examination revealed a bulky 
uterus, with fullness of anterior and posterior fornices.

Laboratory Finding: Hb - 11.6g /dl, Serum urea-6mg / 
dl, Serum creatinine - 0.6mg/dl, USG - Right ovary 
multiloculated   cyst   present.   Endometrial  
Thickness-12mm, Fractional curettage - No evidence of 
hyperplasia/malignancy.

Treatment Given: Laparotomy was done and 
proceeded with Total Abdominal Hysterectomy, Right 
Ovariotomy and Left salpingo-oophorectomy and 
infracolic     omentectomy.     Intra     operative     findings 
– Right ovarian tumor 20x20cm size, weighing 3 kg , 
irregular margins with smooth wall and cystic in 
consistency , capsule intact. (Fig 1). Uterus and cervix 
normal , No omental deposits or visceral deposits. 
Nodes not palpable

Dr. Renuka S  is  an  undergraduate  from  Sri  Ramachandra  Medical  College  and  Research  Institute, 
Chennai.  She  completed  her  post  graduation  (MD)  in  Obstetrics  and  Gynaecology  from  Raja  
Muthiah Medical College and Research Institute, Annamalai University. She is currently working as 
Assistant Professor in the Department of Obstetrics and Gynaecology, Chettinad Hospital & Research 
Institute, Chennai, India.

Abstract 

Granulosa  cell tumors(GCT)  derive from cells of the sex cord, and produce hormones. In most of the cases they 
manifest through the symptoms of compressive growth. This case report discusses about a perimenopausal 
patient ,who was hospitalised with  lower abdominal pain, without any pressure symptoms  and diagnosed to have 
a large tumor in the abdomen. The tumor was completely removed through staging laparotomy and sent  for 
frozen section ,followed by hysterectomy with bilateral salpingectomy  and left oophorectomy.

Key Words: Granulosa cell tumor, Juvenile, Sex cord tumor
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Fig 1 : Specimen of Ovarian Cyst

Histopathology Report  showed Multiloculated mitoti-
cally active granulosa cell tumor-right ovary. Nuclear 
grooving, inconspicuous nucleoli, moderate cytoplasm 
and extensive luteinisation present. (Fig 2, 3)
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Molecular Genetics
High frequency of mutation suggests pathognomonic 
for Adult GCT and non appearance of this mutation in 
Juvenile GCT suggests that these are two different 
tumors.  Granulosa  cell  proliferation  is  based  on 
different signal pathways and alteration of these 
pathways lead to uncontrolled proliferation of these 
cells resulting in GCT. Pathways involved are Adenyl 
cyclase / cAMP / Protein Kinase A - activated  by FSH 
on FSH receptor. MAPK and Phosphatidyl inositol 3 
kinase pathway - triggered by epidermal growth 
factor.VEGF and its receptors are involved in 
angiogenesis.7

Tumor Markers
17B Estradiol, Inhibin, Mullerian inhibiting substance, 
Follicular Regulating protein.8

Prognostic Factors
Depends on Age, Tumor Size, Rupture of the Tumor, 
Mitotic Activity, Nuclear Atypia, Aneuploidy, P53 over 
expression and Stage of the disease9

Kottarathil VD, Antony MA, Nair IR, Pavithran K. 
Recent Advances in Granulosa Cell Tumor Ovary: 
A Review. Indian J Surg Oncol . 2013; 4 (1): 37 - 7.
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Fig 2 : Microscopic Appearance of Juvenile
Granulosa cell tumor

Fig 3 : Mitotic Figure

Immunohistochemistry was positive for immunohisto-
chemical stain for inhibin. This is a marker for differen-
tiating sex cord stromal tumors from non sex cord 
stromal tumors.2

Final Diagnosis  of Malignant juvenile granulosa cell 
tumor of ovary (FIGO STAGE 1A) was made.

Discussion

Juvenile Granulosa Cell Tumor
Usually Granulosa cell tumors (GCT) are unilateral 
Mass – Tan yellow color due to steroid production. 
Contains solid and cystic areas. Size of the tumor is > 10 
cm in around 73.5% of the cases.3 Juvenile GCT average 
around 12.4 cm (5 to 26 cm). Granulosa cells have 
characteristic coffee bean nuclei. Well differentiated 
GCT have a microfollicular, macrofollicular trabecular 
and holotubular pattern. Microfollicular is the most 
common type and  have the characteristic Call – Exner 
body. 4

Microscopic Appearance
Two characteristic distinguishing features of Juvenile 
from Adult type are5

     Nuclei of Juvenile GCT are rounded , 
           hyperchromatic and grooved with moderate 
           to abundant eosinophilic or vaculated cytoplasm
     Theca cell component is luteinized
     Cuboidal cells with occasional nuclear grooves

FOXL2 gene encodes the transcription factor for the 
normal  development  for  the  granulosa  cell  and  
mutation of it is encountered in GCT. The mutation is 
seen in 97% of Adult GCT and 10% of Juvenile GCT.6

Stage

 

Early stage (1&2)

 

Late stage (3&4) 

5 years 

 

89%

 

72% 

10 years

 

89%

 

57% 

Treatment
GCT are usually diagnosed by histopathological 
findings.4 Clinical Suspicion is based on existence of 
adnexal mass with features of  hyperestrogenism, 
thickened endometrium  and  increased serum inhibin. 
Surgical staging remains to be the initial management 
of a suspected case of GCT. Postoperatively, treatment 
with platinum based chemotherapy may be the 
treatment  of  choice.  This  is  due  to  the  ease  of  its 
administration, wide accessibility and better 
tolerance.10 Stage 1 & 2 disease have very good 
prognosis1. Stage 1C disease correlated with poor 
prognostic factors like large tumor size or high mitotic 
index have a higher chance of relapse and may benefit 
with post operative treatment .The efficacy of radiation 
in GCT is not well defined. Recently, drugs like Tyrosin 
Kinase inhibitors, Bortezomib, Bevacizumab, may play 
a greater role in the treatment of GCT.11

Conclusion
Lifelong follow – up of patients diagnosed with GCT is 
necessary. Follow-up includes clinical examination and 
tumor markers like inhibin B. This is primarily due to an 
increased risk of recurrence years after apparent 
clinical cure of the primary tumor.

Survival by Stage – Park et al (1)
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Introduction 
Most common placental tumors are benign in nature 
and chorioangioma of placenta are the most common 
among them. They constitute 1% of all pregnancies1. 
Most commonly they present as single tumor but they 
can also be multiple. Chorioangioma literally means 
abnormal proliferation of new blood vessels from the 
chorionic tissue 1-3.

Placental chorioangioma which are smaller than 5 cm 
are considered small and generally don’t cause any 
complications. Large tumors cause complications by 
acting as arteriovenous shunts4. The gold standard 
diagnostic tool in diagnosing placental chorioangioma 
is    Doppler    ultrasound1.    Whenever    placental   
chorioangiomas are asymptomatic their management is 
conservative. Inspite of that, aggressive monitoring of 
pregnancy and fetal condition is suggested to pick up 
any early maternal and fetal complications. 

Case Presentation
26 years old primigravida booked in CHRI a known case 
of hypothyroidism on treatment, with impaired glucose 
tolerance on diet control was diagnosed to have a large 
chorioangioma in growth scan at 32 weeks of size 
6x6cm.  Patient was followed up with serial growth 
scan and Doppler twice weekly, and modified 
biophysical profile twice weekly. No maternal and fetal 
complications  developed  throughout  pregnancy.  
Pregnancy was terminated at 38 weeks by elective 
LSCS  in view of large chorioangioma . Alive girl baby 
of 3.1kg with Apgar 8/10, 9/10 delivered. Placental 
vascular tumor of 6x7cm attached to the site of cord 
insertion   removed   in   toto   (Fig 1).   Prophylactic  
oxytocics given in view of increased chances of 
postpartum     hemorrhage.     Intraoperative     and    
postoperative   period   uneventful,   mother  and   baby 

discharged  on  post - op  4  day.  Histopathological 
examination revealed chorioangioma with 4 vessels in 
umbilical cord. 

Dr. Binu finished her MBBS and MS OG from Bangalore Medical College and Ramaiah Medical College 
respectively. She also finished her DNB OG . She has keen interest in laparoscopy, so she went on to do 
a year fellowship in endogynaecology, recognised by MGR University. At present she is an Assistant 
Professor in Chettinad Hospital and Research Institute. 

Abstract 

Chorioangioma  of  placenta  is  a  benign  angioma  of  placenta .  It  usually  does  not  cause  any  symptoms  but 
sometimes may be associated with adverse maternal and fetal complication especially when it reaches large size. 
We present a case of large chorioangioma in which there were no maternal or fetal complications.  The placental 
tumor size remained the same throughout pregnancy and an uncomplicated term delivery occurred. Placental 
chorioangioma got confirmed by macroscopic and histopathological examination.

Key Words: Chorioangioma, Placenta, Large
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Fig 1 : Gross Appearance Of Chorioangioma

Discussion
Chorioangioma of placenta is benign angioma of chori-
onic tissue1. The neoplastic diseases of placenta are 
divided into - trophoblastic and nontrophoblastic.  
Nontrophoblastic diseases are almost always benign. 
Teratoma and chorioangioma fall into the category of 
nontrophoblastic diseases1-3 . The most common 
histological type being chorioangioma1. 1% of 
histopathological examination of placenta shows 
chorioangioma (Fig 2). Till date the largest retrospective
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Ultrasound Diagnosis 
The first case of chorioangioma was reported by Clarke 
in 197811. Antenatal ultrasound  helps in diagnosis and 
follow up of fetus, hence timely delivery can be done8. 
Gray-scale findings are well-defined echogenic mass 
which is complex . The mass is different from the rest of 
placenta, and it protrudes into amniotic cavity near the 
cord insertion8. 

The gold standard of diagnosing chorioangioma is 
Doppler Ultrasound examination. Doppler ultrasound 
can differentiate chorioangioma from placental 
teratoma,  leiomyoma and blood clot12. On Doppler, 
feeding vessel  has similar pulsatile flow as of umbilical 
artery   but   the   flow   has   low   resistance   due   to  
arteriovenous shunt13(Fig 3). Doppler ultrasound along 
with fetal echocardiography can diagnose fetuses with 
cardiac failure. Fetal cordocentesis can be done to 
diagnose  fetal  anemia,  at  the  same  setting,  blood 
transfusion to fetus can be done14. Amniotic fluid and 
serum level of alpha-fetoprotein (AFP) is increased in 
placental chorioangioma, although it is not specific for 
placental chorioangioma. AFP can also be increased in 
various other maternal and fetal conditions15.

study conducted had an evidence of 138 chorioangioma 
in 22000 placentas examined, which makes the 
incidence of 0.6%5 .

Increased incidence of placental chorioangioma is 
associated with maternal age, diabetes, hypertension, 
female sex of the baby,  first delivery , multiple 
pregnancies6,7 .Chorioangioma starts as early as 16th 
day of fertilization, although it has not being 
documented in first trimester8. There are three 
histological patterns of placental chorioangiomas 
:angiomatous, cellular, degenerated9 . The angioma-
tous is commonest histological subtype comprising of 
numerous capillaries and blood vessels which is 
surrounded by placental stroma. There is no malignant 
potential5 .

Fig 2: Microscopic examination of chorioangioma

Fig 3: Doppler imaging of chorioangioma

Clinical Features and Complications 
Small tumors which are < 5cm are usually asymptomatic 
and do not cause maternal and fetal complications. 
Large tumors > 5cm probably cause complications by 
acting  as  large  arteriovenous  shunts.  Maternal 
complications are -preeclampsia, placental abruption, 
polyhydramnios,  preterm  labour.  Out  of  these, 
polyhydramnios and preterm delivery are most 
common   complications ,   latter   caused   due   to  
polyhydramnios. Fetal congestive cardiac failure is 
caused because of increased blood flow through the 
vascular channels with low resistance acting as an 
arteriovenous   shunt.   Other   fetal   complications  are 
- fetal    thrombocytopenia,    hemolytic    anemia,  
cardiomegaly,   non  immunologic  fetal  hydrops, 
umbilical  vein  thrombosis,  intrauterine  growth 
restriction, brain infarction,  fetal cerebral embolism, 
and intrauterine and neonatal death10.

The mechanism of polyhydramnios are - ( 1 ) Increased 
intravascular   pressure   caused   by   blood   flow  
obstruction in the tumor near umbilical cord insertion 
leads  to  increased  transudation  into  amniotic  cavity. 
( 2 )Large surface area of enlarged vessels of the tumor 
also causes increased transudation.(3)  Partial placental 
insufficiency due to shunting of the fetal blood into 
vessels of placental chorioangioma11.

Interventions
Asymptomatic chorioangioma do not require any 
intervention, follow up with scan and Doppler is 
adequate. Chorioangioma with complications before 
the period of viability requires interventions. Various 
techniques include -  fetal transfusions16, fetoscopic 
laser coagulation of vessels supplying chorioangioma17, 
chemosclerosis with absolute alcohol18 and endoscopic 
surgical      devascularization.      In      presence      of     
polyhydramnios  therapeutic  amniocentesis  and 
maternal indomethacin therapy is recommended. 
Steroid administration  before 34 weeks is given for 
fetal lung maturity. Management of chorioangioma is 
usually conservative. Fetoscopic laser ablation of 
feeding vessel is considered successful even in large 
chorioangiomas18.

Image source : Pranay   R   Shah; Chorioangioma from 
poly to oligohydramnios  -  case  report  from  JSAFOG. 
International scientific journals from Jaypee. 
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Differential Diagnosis 
Degenerated myomas, placental teratoma,  and blood 
clot are the differential diagnosis of chorioangioma. 
Doppler demonstrates presence of vascular channels in 
chorioangioma whereas in others it’s absent. Echo 
pattern of chorioangioma remains same, while of blood 
clot differs. Myoma is seen on maternal surface, partial 
mole has diffuse pattern8.

Conclusion
Chorioangioma warrants institutional and timely 
delivery due to high incidence of fetal death. Antenatal  
ultrasound is used for diagnosis. Doppler is the gold 
standard  to  diagnose  chorioangioma. Regular 
follow-up  and timely intervention is the key. Our case 
was monitored with regular ultrasound and Doppler 
examinations. The size of the chorioangioma remained 
same. There were no maternal and fetal complications. 
Histopathological examination confirmed benign 
nature and no further follow-up was needed. 

Very few rare cases ofchorangiocarcinoma have been 
reported and are characterized by atypical trophoblasts 
with high mitotic index. These cases require follow-up 
of the mother and infant  to exclude malignancy13.
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Introduction 
Leiomyoma, commonly referred to as fibroid is a 
benign  monoclonal  tumor  arising  from  uterine 
myometrial cells. The true prevalence cannot be 
estimated as there are a lot of asymptomatic patients in 
whom fibroids may be an incidental sonographic 
finding. Lifetime risk of a female >45 years acquiring 
fibroid uterus is 60% with an average of 40 to 80% 
incidence at 50years.1 Fibroids can be intramural, 
submucous or subserous depending on the location 
within the uterus. Rarely, we also encounter cervical, 
broad ligament and parasitic fibroids. There is a definite 
genetic predisposition for the origin of fibroids with 
further growth stimulated by estrogen, progesterone 
and  growth  factors  like  IGF 1  and  IGF 2.  Common 
symptoms  include  heavy  menstrual  bleeding, 
dysmenorrhea, pelvic pain, urinary disturbances and 
pressure symptoms. They can also be associated with 
reproductive problems like subfertility and 
miscarriage.2 Fibroids can undergo 
degeneration,torsion,hemorrhage, infection and  very 
rarely malignant transformation.

The most frequently used investigation for diagnosis is 
transabdominal and transvaginal ultrasound.3 It can be 
supplemented by saline infusion for precise diagnosis 
of  sub mucous  fibroids. MRI  is  the  most  accurate 
modality for evaluating uterine myomas with sensitivity 
of   88%  -  93%   and   specificity   of   66%  -  91%.4   
Symptomatic fibroids and asymptomatic ones that 
enlarge the uterus to >14 weeks size require treatment. 
Previously, the standard treatment for fibroids has 
always    been    surgical,    like    myomectomy   or   
hysterectomy. Fibroids are still the most common 
indication  for  hysterectomy. 5,6  Hysterectomy  is 
associated with perioperative and postoperative 
morbidity and mortality.6 Hysterectomy can be done by 
abdominal,vaginal and laparoscopic approaches. 
Myomectomy is the conservative surgical procedure 
done with the aim of preserving the uterus. It can be 
done  by  hysteroscopic, vaginal, abdominal  and  
laparoscopic routes. Surgical treatment is a major 
public health cost.7 Symptomatic patients with small 
fibroids can be expectantly managed with analgesics 
and antifibrinolytics8. There are a wide range of options 
between expectant management and surgery. The 
gynecologist has a significant role in proper counselling 
and aiding the patient for choosing the appropriate 
management.

Medical Management 
Drugs for managing fibroids can be used safely only for 
short term with temporary benefits in certain situations 
like   medically   unfit   perimenopausal   patients,  
preoperatively to reduce the size of fibroids and as a 
part of research. Antifibrinolytics like tranexamic acid , 
combined     oral     contraceptives     (COC)     and    
progesterones have been used to reduce blood loss 
associated with uterine fibroids. The effect of COCs 
and progesterone in reducing the size of fibroids is not 
documented.9

Mirena Intrauterine system (IUS) 

The levonorgesterol containing IUS has shown to 
reduce menstrual blood loss by 74% over 3months 
without  systemic  side  effects  of  progesterones10. 
Insertion of the device may require anesthesia at times, 
which is overcome by recently available equivalents 
like Emily. There is difficulty expected during insertion 
especially  in l arge  myomas  distorting  the  cavity. 
Expulsion of the device is also noted in these patients. 
No significant reduction in myoma or uterine volume 
was observed in these patients even after 1 year of use. 11

GnRH analogues

GnRH   analogues   like   leuprolide   acetate   cause  
inhibition of pituitary gonadal axis and reduce the size 
of    fibroids    temporarily12,    and    can    be    used    
preoperatively. Hysterectomy becomes easier with 
reduced  blood loss,  but  in  those  planned  for 
myomectomy cleavage plane is lost and dissection 
becomes difficult. Smaller myomas temporarily get 
unnoticed but recur later. Taking into consideration the 
cost, side effects like menopausal symptoms and bone 
demineralization with long term use, they should be 
used in carefully chosen patients.

Selective estrogen receptor modulators (SERM)

SERMs  such as raloxifene and ormeloxifene have been 
tried with the hypothesis that they modulate estrogen 
receptors in fibroids, causing shrinkage. Raloxifene has 
been shown to reduce fibroid size in postmenopausal 
and    not    pre    menopausal    women.13    Ormeloxifene   
in   standard   therapeutic   dosage   of  60 mg   for   a    
period      of      6 months      is      effective      in      preventing 
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further growth of fibroids and reduces menstrual blood 
loss . It can be used as an interim treatment to delay 
surgery.14

Selective   progesterone   receptormodulators (SPRM)

There   is  recent  biochemical  evidence  that  progesterone 
stimulates fibroid growth. SPRMs of recent research in 
treatment of fibroids include mifepristone, asoprisnil, 
telapristone and ulipristal acetate.15 These drugs are 
associated with reduction in pain, bleeding and size of 
fibroids without side effects of estrogen deficiency as 
noted with GnRH analogues.

Mifepristone

This is an antiprogesterone used in doses of 5-50mg /day. 
A dose of 25 mg/day for 3 months effectively controls 
bleeding, reduces uterine and myoma volume, avoids 
blood transfusion and hysterectomy in many symptomatic 
patients.16 Patient compliance is good because of the low 
cost and  low  incidence  of  side effects. Endometrial 
hyperplasia is an adverse effect with long term use.

Ulipristal acetate

This SPRM has been approved for short term therapy of 
symptomatic fibroids.17 Daily dosage of 5-10 mg for 
three months showed effective control of bleeding and 
reduction in size of fibroids. Long term use causes 
cystic glandular dilatation of endometrium classified by 
pathologists as PAEC (PRM induced endometrial 
changes). These changes should not be considered as 
hyperplasia. More studies are needed to evaluate the 
effects on endometrium.

Aromatase inhibitors

It  has  been  proven  that  fibroids  have  increased 
expression of  aromatase enzyme. Drugs like letrozole   
and anastrozole block conversion of androgens to 
estrogens and cause shrinkage of fibroids.18 They are as 
effective as GnRH  analogues  but  with  less  side  
effects.    There    is    insufficient    evidence    about   
subsequent reproductive outcome.

Somatostatin analogues

There is a proven role for IGF1 and IGF 2 in the initiation 
and  growth  of  fibroids.  Lanreotide,  a  long  acting 
somatostatin analogue which reduces growth hormone 
secretion is shown to reduce myoma size.19 Not many 
side effects have been reported except gall stone 
formation. These group of drugs have a potential for 
novel therapy, for fibroid uterus.

Others

Use of Cabergoline ,a dopamine agonist reduced fibroid 
size by about 50% within 6  weeks20. Gestrinone with 
antiestrogen and antiprogesterone properties has been 
reported to reduce myoma size by 60%21. This drug has 
androgenic side effects which will restrict its usage. 
Vitamin D and green tea extracts are observed to have 
potential role in treatment of fibroids. More clinical 
trials are required before we initiate their routine use in 
clinical practice22.
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Minimally Invasive Procedures
Uterine artery embolization, Magnetic Resonance guided 
focused ultrasound therapy (MRgFUS) and myolysis are 
minimally invasive alternative procedures to surgery in the 
treatment of fibroids.

Uterine Artery Embolization

Fig 1 : Uterine artery embolization technique
Source of image : British Fibroid Trust.org.uk

Uterine artery embolization (UAE) for fibroids also known 
as uterine fibroid embolization is an image guided 
minimally invasive procedure to treat symptomatic 
fibroids. Under fluoroscopy guidance embolic agents are 
injected into arteries that supply fibroids which cause them 
to shrink (Fig 1). The size has been reported to reduce by 
around 50%.23 The procedure requires availability of a 
specially trained interventional radiologist. The ideal 
candidates are premenopausal women with symptomatic 
fibroids <24 weeks size, without coexistent endometriosis 
or adenomyosis. It is not indicated in postmenopausal 
women, pregnancy, infertility, renal diseases and those 
with allergy to the contrast. The advantages are it is a 
minimally invasive safe procedure with rapid recovery and 
permanent shrinkage of fibroids.

The    procedure    is    done    under    local    anesthesia   
supplemented with sedation. A catheter is introduced 
through  femoral  artery  to  reach the uterine  artery  and 
specifically to branches that supply the fibroid under 
fluoroscopy guidance. Polyvinyl alcohol particles or 
Trisacryl gelatin microspheres are injected into the 
catheter until they block blood flow to the fibroid. The 
duration of the procedure is around 1 hour and patients 
need to rest for 6 hours. Post procedure pelvic pain and 
fever require analgesic use for 2 weeks. Some patients 
have  vaginal  discharge  and  bleeding.24  Immediate 
complications include hematoma formation, thrombosis, 
pseudoaneurysm,  infection,  post  embolization  syndrome 
- a flu like illness. Late complications include amenorrhea, 
premature menopause and adhesion formation . Fibroid 
expulsion   occurs   in   10%   patients   especially   with  
submucous fibroids.

Magnetic resonance guided focused ultrasound 
procedure (MRgFUS)

Fig 2 : MRI image of MRgFUS therapy
Source of image :  UCSF Radiology – University of California, 
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MRgFUS or High frequency focused ultrasound(HIFU) 
is a non invasive treatment option for fibroids. This uses 
high intensity focused ultrasound to destroy the 
fibroids    under    real    time    monitoring    (Fig 2).  
Symptomatic fibroids preferably  1- 4 in number which 
are  enhancing  in  MRI  show  good  results25. The 
procedure is contraindicated in patients with adhesions 
due to previous surgeries, pedunculated fibroids, 
co-existent adenomyosis and those in whom MRI is 
contraindicated. Effects on fertility is still unknown. 
The procedure is done under mild sedation . After 
proper positioning in MRI chamber ,the frequency and 
acoustic power are modified to produce appropriate 
therapeutic temperature of  70 to 80°C which will 
induce tissue necrosis26. Post procedure complications 
include skin burns, thermal bowel injury, Deep Vein 
Thrombosis and sciatic nerve damage. Shrinkage of 
fibroid may occur in over 3-4 months while pelvic pain, 
pressure symptoms and abdominal pain tend to resolve 
earlier.

Myolysis

Various forms of myolysis using cryotherapy, bipolar, 
radiofrequency, laparoscopy, MRI guided laser have 
been done with variable results.27

VizAblate is a new transcervical device that combines 
real time intrauterine sonography with radiofrequency 
ablation for treatment of fibroids. This device avoids 
thermal injury to bowel and bladder. This can be 
considered for future use.28

Laparoscopic USG guided radiofrequency volumetric 
thermal ablation of uterine myoma is done using a 
device Accessa29. Further research is required to enable 
its wider usage.

Carbon  dioxide  and  Nd: YAG  laser  are  used  for 
devascularizing myomas especially submucous types30.

Uterine Artery Ligation
It is similar in principle and results to UAE but easier to 
perform. Simultaneous occlusion of uterine ovarian 
anastomosis achieved better resolution of symptoms 
with less effect on future fertility31.
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Introduction 
Recurrent pregnancy loss contributes to 1% of total 
pregnancies.1 20% of the recurrent pregnancy loss is 
due to anti-phospholipid antibodies (aPL) and 6% of 
pregnancy  morbidity  is  seen  with  aPL  positivity.1 
Anti-phospholipid Syndrome (APS) poses a major 
challenge not only to the mother and fetus, but also to 
the treating specialist.

Definition
APS is an autoimmune disorder of recurrent vascular 
thrombosis and/or pregnancy loss associated with 
persistently elevated levels of anti-phospholipid 
antibodies. It can be primary or secondary. 

Primary APS is the most common acquired cause of 
thrombophilia and accounts for 10 to 15% of women 
with recurrent fetal loss.2 It occurs in the absence of  
connective tissue disorders (CTD). 

The secondary form occurs in a background of CTDs 
like Systemic Lupus Erythematosus (SLE), Sjogren 
Syndrome, Mixed Connective Tissue Disorder 
(MCTD), Rheumatoid arthritis (RA), Progressive 
systemic sclerosis(PSS) etc. The main culprits are the 
anti-phospholipid antibodies which induce both a 
pro-coagulant and a pro-inflammatory state, end result 
of  which  is  vascular  thrombosis  and  pregnancy 
morbidity.
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Anti-phospholipid antibodies usually bind to 
endothelial   cells,   platelets   and   monocytes  
inducing a pro-inflammatory and pro-thrombotic 
state2. 

During early placental development, the 
cytotrophoblast differentiates into two cell types, 
the villous trophoblast (VT) and the extravillous 
trophoblast   (EVT).3     The     VT     forms     the    
syncytiotrophoblast which acts as protective 
barrier between mother and fetus and the EVT 
invades the endometrium and anchors the embryo 
(as shown in Figure 1).  In  pregnancy,  aPLs  target  
the cytotrophoblast cells of the placenta.  

Pathogenesis of APS

I)

II)

 

Cytotrophoblast invades
endometrium and anchors
the embryo

Syncytiotrophoblast - barrier
between maternal and fetal
circulation

Fig 1 : Trophoblast differentiation during

placental development Source: 

https://embryology.med.unsw.edu.au/

The main pathogenic antigen for  aPL antibodies is 
the Beta2 glycoprotein 1 (β2 GP1), a cationic 
protein present on the cytotrophoblast cells. It is 
composed of 5 homologous domains with 60 
amino  acids,  each  of  which  have  a  closed 
conformation in the plasma. Domains I & V are 
positively charged. Domain I is pathogenic4 and 
activates platelets whereas domain V binds to 
phospholipids. The pathogenicity of anti-β2 GP1 
antibodies (anti Domain I) is due to increased 
resistance against Annexin A5, activated protein 
C, increased concentration of von Willebrand 
factor (vWF).

During apoptosis of the cytotrophoblast, the 
negatively charged phospholipid which gets 
exposed  from  the  inner  surface  of  the  cell  
membrane to the outer side. Domain V of β2GP 
binds to the phospholipid and allows domain I to 
be bound with the antibody. Anti-domain I 
antibodies release vWF from the endothelium and 
also  inhibit  ADAMTS  13  (a  disintegrin  and 
metalloproteinase with a thrombospondin type 1 
motif,  member  13  activity),  causing  platelet 
aggregation and a prothrombotic state.4They also 
activate the complement cascade leading to C4 
deposition in placenta.5,6 Inhibition of protein C, S 
and anti-thrombin III by the aPLs also contribute to 
the activation of the coagulation cascade.

III)

Iv)
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Hence obstetric APS is not a single disease entity. 
Multiple factors play a role on the placental as well as 
the endometrial cells as follows

a. Mechanisms on placental cell5

The role of annexin V is to prevent exposure of 
phospholipids  to  the  outer  surface  of  the   
trophoblast layer and anti-annexin V antibodies 
expose the phospholipids activating coagulation 
cascade.

Antiphospholipid antibodies impair invasion and 
proliferation     of     trophoblastic     cells.     
Antiphosphatidyl serine antibodies are responsible 
for syncytiotrophoblast fusion impairments.7 
Serum beta human Chorionic Gonadotropin levels 
have been found to be decreased in patients with 
APS. 

Anti - phospholipids       also      interfere      with    
endometrial differentiation and angiogenesis. Anti 
β2 GP1 antibodies inhibit angiogenesis, vascular 
endothelial growth factor (VEGF) secretion and 
NFkB (Nuclear Factor Kappa B) activation.8 The 
placenta is made dysfunctional by thrombosis and 
fibrin deposits. It appears shrunken, hemorrhagic 
and edematous.

Innate immunity also plays a major role. Toll - like  
receptor 2 (TLR2) and  TLR 4 pathologically 
activate endothelial cells, monocytes and 
platelets.8-13 Translocations of TLR 7 and TLR 8 
have been noted in endosomes of human 
monocytes.14

HLA associations include HLA DR7, HLA DR4 and 
HLA DR3. Epitope mimicry is also thought to play a 
role in producing the autoimmune status.15

Exposure of tissue factor, increased plasminogen 
activator inhibitor I and induction of apoptosis of 
cytotrophoblasts  predisposes to APS.

v)

vi)

vii)

viii)

ix)

x)

Thrombosis by aspecific mechanism 

Inflammation and complement activation 

TLR 4 (Toll Like Receptor 4) activation by a PL8 - 13

Defective placentation

i)

ii)

iii)

iv)

Migration: decrease in IL-6 and STAT3 
expression16        

Invasion: decrease in integrin expression 

Differentiation: decrease in β-hCG 
secretion and decrease in fusion

b. Mechanisms on endometrial cells 5

     i)    Angiogenesis inhibition by decrease in
             VEGF (Vascular Endothelial Growth
            Factor) secretion

     ii)    Inhibition of NFκB (Nuclear Factor
             Kappa B) activation8.

(a)

(b)

(c)

Clinical Manifestations
Majority of the patients present with recurrent fetal 
loss beyond 20 weeks and may exceed 90% in 
untreated patients.17 Aspirin and heparin can reduce the 
fetal loss by 25%.7 Other manifestations include severe 
pre-eclampsia and preterm birth, before 34th week of 
gestation. Severe preeclampsia manifests as central 
nervous system symptoms like headache,  visual distur-
bance, liver dysfunction, blood pressure greater than 
160/110 mmHg, thrombocytopenia with platelets less 
than 1 lakh/mm3, renal dysfunction and pulmonary 
edema.

These patients are at high risk of placental insufficiency 
leading to Intra uterine growth restriction(IUGR) and 
oligohydramnios. Placental insufficiency is assessed by 
an abnormal or non-reassuring Non stress test (NST). 
An abnormal Doppler wave study indicates an 
increased resistance to blood flow which reflects as 
fetal hypoxia. Amniotic fluid index (AFI) less than 5 
indicates oligohydramnios and  post natal birth weight 
might   be   less   than   the   10th   percentile   for   the  
gestational age.

Previous fetal loss is a compounding risk factor for 
further fetal loss, preeclampsia, premature birth and 
placenta mediated complications in patients with 
obstetric anti phospholipid syndrome. Multiorgan 
failure during pregnancy has been described by 
Asherson18 and by Kochenour19 in the post-partum 
period.

Obstetric APS is more than a single disease entity 
affecting both mother and the child as depicted in 
Figure 2. Other features include thrombosis, both 
venous and arterial. It can occur in Inferior vena cava 
(IVC), pulmonary veins, hepatic, renal veins, leg veins, 
cerebral arteries, coronaries, brachial, mesenteric & 
extremity arteries. Catastrophic events like strokes, 
pulmonary hypertension, pulmonary infarct, ARDS & 
diffuse alveolar hemorrhage can occur.

Gangrene, livedo reticularis, cutaneous ulcers are the 
skin manifestations. Eye involvement in the form of 
Central  retinal  artery  or  venous  occlusions  can  occur.
 Avascular necrosis of bones and renal involvement are 
other manifestations. Chorea gravidarum, autoimmune 
hemolytic anemia and thrombocytopenia, positive 
direct Coomb’s test can occur along with prolonged 
activated partial thromboplastin time (aPTT) or 
prothrombin time (PT).

Fig 2: Obstetric APS more than a single disease
entity5

Preconception?

l Infertility?[23]

l Increased risk of DVT and
         PE due to hormonal
         Stimulation [59]

l Implantation
         failure? [24,25]

Mother during pregnancy:

l Increased risk of DVT and 
         PE

l Increased risk of
         thrombocytopenia

l Preeclampsia and eclampsia

l Abruptio placentae

Foetus:

l Early miscarriage

l Stillbirth

l Prematurity, IUGR

Infants?

l Increased risk of

         neuro psychological

         disorders? [26]

Dvt: deep venous thrombosis; PE: pulmonary embolism; IUGR: Intrauterine growth restriction
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Diagnosis of APS
The Sapporo criteria for classification of 
anti-phospholipid syndrome was amended in May 2012 
and presented in Sydney, The Sydney Classification 
criteria20. This includes both clinical and laboratory 
criteria for classifying APS as follows:

Clinical Criteria

1.Vascular thrombosis 
One or more clinical episodes of arterial, venous, or 
small vessel thrombosis in any tissue or organ 
confirmed by Imaging, Doppler, or histopathological 
examination   (without   significant   vessel   wall   
inflammation)

2. Pregnancy morbidity (normal morphology 
on ultrasonography or direct examination findings) 
with either of the following

  l One or more unexplained fetal deaths at > 10
                    weeks gestation

  l One or more premature births at <34 weeks 
                   gestation due to severe preeclampsia, 
                   eclampsia, or placental insufficiency.

  l Three or more unexplained consecutive 
                   spontaneous abortions at <10 weeks gestation, 
                   excluding maternal anatomic or hormonal 
                   abnormalities and paternal and maternal 
                   chromosomal causes

Laboratory Criteria

  l Anticardiolipin (aCL) antibody 

  l IgG / IgM isotype in medium/high titer [>40
                   IgG phospholipid units (GPL), >40 IgM
                  phospholipid units (MPL)] on 2 or more
                  occasions 12 weeks apart 

  l Anti - β2-GP1

  l IgG or IgM isotype in serum or plasma (in titers>
                   99thpercentile) measured by ELISA on 2 or 
                   more occasins 12 weeks apart.

  l Lupus anticoagulant on 2 or more occasions at
                   least 12 weeks apart.

Diagnosis
One clinical criteria and one laboratory criteria should 
be satisfied on 2 occasions more than 12 weeks apart 
and < 5years before the clinical episode classifies the 
patient to have APS. Lupus anticoagulant (LA) carries 
the highest risk of arterial and venous thrombosis. 
Those with “Triple positive” antibodies i.e aCL, LA and 
Anti β2GP1 are at highest risk for thrombosis.21

 The differential diagnosis for catastrophic 
anti-phospholipid syndrome include thrombotic 
thrombocytopenic purpura(TTP), Hemolytic anemia 
with elevated Liver enzymes and low platelets (HELLP 
syndrome) and Acute Fatty Liver of 
Pregnancy(AFLP).22 (as shown in Table 1)

Features

Fever

Microangiopathic hemolytic anemia (MAHA)

Thrombocytopenia

Renal

Hypertension

Hepatic

Hypoglycemia

Hepatic infarcts

Pulmonary

Disseminated intravascular Coagulation

ADAMTS13 <5%

TTP

+++

+++++

+

++

+++

+

-

-

-

-

+++++

CAPS

+

+

+++

++++

+

+

-

+

+++++

+

-

HELLP

-

+++++

+++

+++

++++

+

-

+

-

+++

-

AFLP

++

+

-

+++++

++

+++++

+++

-

-

++++

-

Table 1: Differential diagnosis of Catastrophic APS23

Treatment
Treatment of obstetric APS requires, preventing thrombus development, giving safe drugs before and during 
pregnancy and in the postpartum period to prevent complications. The proposed management for APS is described. 
(Flow chart 1 and Tables 2, 3 and 4)
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Flowchart 1: Proposed line of management of APS:5

APS with prior fetal death or 
recurrent pregnancy loss

Heparin in prophylactic doses 
(15,000-20,000 U of unfractionated 
heparin  or  equivalent  per  day) 
administered subcutaneously in 
divided doses with low-dose aspirin 
daily

Calcium and vitamin D supplementation 

Optimal management uncertain; 
options include no treatment or daily 
treatment with low-dose aspirin

Feature
Pregnant

Management

Non pregnant

APS with prior thrombosis or 
stroke

Heparin to achieve full anticoagulation 
(does not cross the placenta)

Warfarin administered daily in doses 
to maintain international normalized 
ratio of 2.5 and in recurrent thrombosis 
INR is maintained between 3-4 with 
the addition of low dose aspirin

APS without prior pregnancy 
loss or thrombosis

No treatment or daily treatment with 
low-dose aspirin or daily treatment 
with prophylactic doses of heparin 
plus low-dose aspirin; optimal 
management uncertain

No treatment or daily treatment with 
low - dose  aspirin;  optimal  manage-
ment uncertain

aPL Antibodies Without APS

LAC or medium to high level 
of aCL IgG

No treatment No treatment

Low levels of aCL IgG, only 
aCL IgM, or only aCL IgA 
without LA, aPL, or aCL

No treatment No treatment

Table 2 : Proposed Management For Women With Apl Antibodies5,30
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160



Volume 5, Number 3

Scenarios Management

APS with thrombosis on warfarin

Continue warfarin. Stop warfarin within 14 days of 
missing period and check pregnancy and start 
heparin at therapeutic doses once pregnancy is 
confirmed

APS with thrombosis and pregnancy morbidity As above + start low dose aspirin

APS with pregnancy morbidity alone
Start low dose aspirin preconceptionally start 
heparin at prophylactic doses once pregnancy is 
confirmed

aPL antibodies+ No treatment

Table 3 : Pre-conceptional management of APS5,30

Scenarios Management

APS with thrombosis UFH/LMHW therapeutic doses

APS with thrombosis and pregnancy morbidity UFH/LMWH therapeutic doses + low dose aspirin

Table 4 : Ante partum management of APS 5,30

APS with pregnancy morbidity alone UFH/LMHW prophylactic doses + low dose aspirin

APS antibodies+Pregnancy Low dose aspirin

Drugs
Drugs approved during pregnancy include low dose 
aspirin, unfractionated heparin, low molecular weight 
heparin     (LMWH)     and     newer     anticoagulants    
Danaparoid (Heparinoid) and Fondaparinaux (anti Xa). 
Warfarin is indicated only in the second trimester and 
postpartum period.

Anticoagulation during pregnancy needs to be taken 
care specially, taking into consideration the maternal 
peripartum state, fetal safety etc. Heparins are 
commonly used as they do not cross the placenta. 
Among  these,  the  choice  would  be  Low molecular 
weight heparin(LMWH) except during the final    
weeks    of    pregnancy,    as    they    are    easily  adminis-
tered, do not require monitoring and have a more 
predictable response than unfractionated 
heparin(UFH).23

Unfractionated heparin is cost effective and is the drug 
of  choice during labour, perioperative period and 
when creatinine clearance is < 30ml/min.23

Danaparoid is a heparinoid but considered as a LMWH 
by some. It acts by inhibiting activated factor X (Xa). It 
does not cross the placenta and is reserved for patients 
with heparin induced thrombocytopenia.23

Warfarin  is  better  avoided  in  pregnancy,  as  it  is 
teratogenic; with the highest risk between 6 and 12 
weeks of gestation. It can cause embryopathy, fetal 
bleeding and miscarriage. When there is no other 
choice, it may be relatively safe during the second 
trimester  only  24 - 27  and   in   the   post - partum  period.

Warfarin should be titrated to an INR (International 
Normalized   Ratio)   of   2.0-3.0.28   To   counteract  
bleeding, vitamin K and fresh frozen plasma can be 
given.

How and when to start heparin? A baseline platelet 
count and serum creatinine are mandatory. Platelet 
counts are assessed on day 3, weekly during first two 
weeks and monthly thereafter, when on heparin. 
LMWH are preferred as they do not cross the placenta 
and are safe for the fetus.29 For those requiring antico-
agulation during pregnancy, LMWH is the preferred 
drug. It is started after confirmation of pregnancy.    
Both    LMWH    and     prophylactic    unfractionated 
heparin are given subcutaneously although the latter 
can be given intravenously when constant levels need 
to be maintained and when rapid discontinuation is 
necessary (eg. delivery, surgery). Prefilled preserva-
tive free syringes are better since preservative contain-
ing heparins are contra indicated in pregnancy.

For LMWH, therapeutic dosage is based on body 
weight and anti-factor Xa levels. It is administered 
subcutaneously 12th hourly (eg.Enoxaparin 1mg/kg or 
dalteparin 100 units/kg). If necessary, peak anti-factor 
X a activity levels are tested 4-6 hours after the last dose 
(recommended levels are 0.6 to 1.0 units/ml). For 
unfractionated   heparin   therapeutic   dosage   is  
administered intravenously and is adjusted to maintain 
an activated partial thrompoplastin time 1.5 to 2.5 times 
baseline.29

Prophylactic  LMWH  is  administered  as  a  single 
subcutaneous  dose  of  40 mg  every  day.  Prophylactic 
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subcutaneous injection starting from 5000 units in the 
first trimester and increasing by 2500 units every 
trimester. 

Switching from subcutaneous to intravenous heparin  
should  be  done  prior  to  labor  in  patients requiring 
continuous anticoagulation. At the onset of labor 
heparin is discontinued and resumed 4 to 6 hours after 
normal delivery and 6 to 12 hours after caesarean in 
prophylactic dose.

In  the  event  of  bleeding  with  heparin, protamine 
sulphate may have to be given intravenous at a dose of 
1-1.5mg IV for every 100 units of heparin and aPTT is 
monitored 15min after protamine and again after 6-8 
hours.23,28

IVIG (Intravenous Immunoglobulin) is another  drug 
which can modulate aCL levels in refractory APS and so 
is    plasma    exchange.    For    patients    with    SLE,   
immunosuppression is required, the safest drugs are 
hydroxychloroquine and azathioprine. Plasma 
exchange is in the investigational phase.

Precautions
Obstetric patients who were recently treated with 
steroids should take steroid supplementation during 
labor. Pregnancy by itself does not harm the mother or 
fetus.30

In the event of a low platelet count, epidural anesthesia 
should not be given and use of forceps or vacuum 
extractor should be done with discretion.30

Counseling and patient education are very important. 
USG is done every 3-4 weeks starting from 20 weeks. 
Viability  of  pregnancy  can  be  assessed  by  USG. 
Screening should be done to rule out thrombosis, 
thromboembolism, decreased fetal movement or 
severe  preeclampsia.  In  patients  with  refractory 
thrombocytopenia either during early second trimester 
or during Caesarean  section, splenectomy may be 
considered.30

Conclusion
Obstetric anti-phospholipid syndrome is a great 
challenge   to   the   mother   and   fetus.   A   better  
understanding of the pathological mechanisms is 
needed for therapeutic interventions. Screening for 
anti-phospholipid syndrome improves pregnancy 
outcomes.      SLE      with      APS      requires      both     
thromboprophylaxis     and     immunosuppression.   
Multidisciplinary management with a strict follow up is 
needed.
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ECG discussion

The ECG shows a intermittent CHB with ventricular paced rhythm - Bipolar VVI pacemaker. 
Ventricular rate 90/mt. Sinus capture beats(4th, 6th and 8th QRS complexes) seen. The P wave 
preceding the capture beat is fused with the preceding T wave. The pause following the capture beat 
is long signifying ventricular sensing and appropriate inhibition by the pacemaker, thus ruling out 
pacemaker dysfunction. The pacemaker was checked and found that the rate was set at 90/mt. It was 
readjusted to 70/mt, following which patient symptoms improved.

 - Dr.M.Chokkalingam, Consultant Cardiologist, CSSH

Answer to : Diagnose the Condition
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Many museums have artistic paintings, jewels and old 
weapons.  Here  is  the  museum  which  has  ancient 
specimens and surgical instruments and such a museum 
is at the Institute of Obstetrics and Gynecology (Gifford 
School Museum). 

The   Gifford   school   museum   is   situated   at   Institute  
of  Obstetrics  and  Gynecology  at E gmore.  This 
Government maternity hospital was started near 
Egmore railway station in 1844 and it was  later shifted 
to this location. The new hospital started in 1881 and the 
architecture was so interesting as it was shaped like a 
female pelvis. All the work was done under the 
guidance of GG Gifford and the museum is in a block 
named after him.1  Few years later major expansion took 
place and all old buildings were converted into various 
blocks,   however   this   old   block   was   left  
untouched-Gifford school was established in 1911 and 
here is one of the oldest museums in India, which 
actually became custodian to the heritage building 
itself.   It   is   considered  as   a  special   and    sacred  space 
- where specimens were kept over a century and half 
intact for generations to see and learn from (Fig 1). 
Gifford school has three main portions. The front 
portion is the lobby which leads to the museum, the 
rear portion houses an auditorium with a gallery type 
class room(Fig 2), where we take tutorial classes for 
undergraduate students even today and is also used for 
conducting examinations.

In   2010,  when  Dr.  Radhabai  Prabhu  took  over  as 
Director, when she was remounting the specimens, she 
stumbled across large boxes kept in a small room under 
gallery class. Surprisingly, the boxes revealed weird 
looking instruments (Fig 3) in large numbers. It was 
very difficult to identify the instruments. She made 
extensive internet search and she was able to identify 
some   of   the  instruments  and   still   most  of  the  
instruments could not be labelled.2,3 Today, 

 

Volume 5, Number 3

Fig 2 : Classroom(gallery type)

Fig 3 : Instruments at Gifford school

Fig 4 : Display at the museum

www.sid_thewanderer.com/2016/07/museum-
of-chennai-gifford-school-iog.html.

www.mmc.tn.gov.in/Department/IOG/ins_IO
G.html.

https://sriramv.wordpress.com/government_h
ospital-for-women-and-children-egmore.

References

1)

2)

3)

the museum possesses around 200 ancient Obstetrics & 
Gynecology instruments from 16th century and around 
200 rare specimens (Fig 4).  This Gifford school is a 
‘Heritage Site’, as declared by the heritage conserva-
tion committee. I had a great opportunity to visit the 
museum when Dr. Radhabai Prabhu invited us. I wish 
all medical students and medical fraternity could visit 
this place. 

Fig 1 : Rare Pathology specimens
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Sir, how did you feel, when you had to leave 
Srilanka , where you grew up and your father was 
in a prominent position as  Director  of  Jaffna   
Cooperative   Society,   to   go   to  Singapore ?

It was a difficult decision to leave. I had a desire to 
do academic obstetrics and gynecology. I could 
not get an academic position in Sri Lanka as there 
were only three medical schools in the country at 
that time. Singapore offered that possibility and 
hence I left. 

Sir, who has been the best influence in your life?

My parents – my father supported my enthusiasm 
to  do  my  best  and  my  mother  moulded  my 
character. After marriage – my wife Gayathri gave 
me the freedom to pursue my academic pursuits 
and looked after our family well.

Sir,   what   inspired   you   to   do   your  Masters in 
Obs and Gyn even after you had completed your 
Diploma in Child Health from the University of 
Ceylon?

I liked Pediatrics and Obstetrics and Gynecology. 
The children suffering from illness created 
emotional stress to me and the possibility of doing 
surgery enticed me to do Obs & Gyn.

Sir, during your tenure as President of FIGO what 
were the challenges you faced with regard to 
Women”s health issues in the third world 
countries?

There were many but the most urgent need was 
to prevent innocent mothers dying for want of 
resources and skilled care that does not cost 
much.    My    three   areas    of    focus     were   
contraception, provision of safe abortion and 
emergency obstetric care especially management 
of PPH.

Sir,  what  do  you  perceive  as  your greatest 
achievement  till  date  in  your  Professional life?

Being academic clinician alone does not change 
policies. Policies and their implementation is best 

Professor  Sir Sabaratnam Arulkumaran  is a world renowned Obstetrician and Gynaecologist of Srilan-
kan Tamil  descent  who  has  served  as  President  of  the  world’s  highest  organization  for  Obstetrics  
and Gynaecology speciality , the International Federation of Gynaecology and Obstetrics (FIGO ) 
from 2002 to 2006. Sir S Arulkumaran graduated with an honours MBBS  degree from the University 
of Ceylon in 1968. He went on to obtain his MD  and Phd degrees  from  the National University of 
Singapore.  After  a  stint  of  15  years  in  Singapore  he  moved  to  the  United  Kingdom   in   1997.    He  

was professor and head of the OBGYN department at St. George’s University of London from 2001 -2013.  He held 
various positions at the FIGO , like treasurer, Secretary – General before going on become its President. He has held 
several  prestigious  positions  such  as  President  of  the  Royal  College  of  Obstetricians  and  Gynaecologists 
(2007-2010) and president of the British Medical Association (2013-2014). He is an honorary fellow of various 
colleges of Obstetricians and Gynaecologists like ACOG, RANZCOG, FOGSI, SASOG, SLCOG, SOGOC to name a 
few. He has a keen interest in Research and academics. Sir Arulkumaran has been editor in chief of ”Best Practices 
and Research in Clinical Obstetrics and Gynaecology“ since 1998. 
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done through Professional organizations. Hence 
my   greatest   achievement   was   to   become  
President of the Royal College of O&G, British 
Medical Association and FIGO that enabled me  to 
work with like-minded colleagues to improve 
delivery of health care.

Sir, the FIGO and various national federations of 
Obs&Gynae, are we on the  right  track  in  
tackling  maternal mortality?

Yes - we  are  in  the  right  track – In  2015  we 
recognized that Globally we did not reach 75% 
reduction but we achieved about 50% reduction. 
If   we   pursue   our   effort   we   can   achieve  
considerable reduction.

Sir, please describe your feelings when you were 
conferred Knighthood by Her Majesty the 
Queen! 

It was a magnificent feeling – being recognized 
for my services to medicine and health care.

Sir, you have written and published many books 
and papers. Which aspect of Obstetrics is closest 
to your heart?

My main interest is high risk obstetrics and 
intrapartum care – I worked and researched 
mainly in intrapartum care as this area of work if 
well done would reduce the number of maternal 
and neonatal morbidity and mortality.

Sir, what are the key areas of research that we as 
Obstetricians and Gynecologists must focus 
upon?

All  areas  of  obstetrics  and  gynecology  are 
important. The key areas of research should be on 
those that affects more women and the areas that 
may have an impact on future health. In Obstetrics 
pre-eclampsia,   preterm   labor   and   intrauterine
growth    restriction    and    in    Gynecology    
reproductive tract malignancies especially 
cervical cancer, subfertility and care of the aging 
population. 

5)

6)

7)

8)

4)

9)
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Interview   Interview with Stalwart – Professor Sir Sabaratnam Arulkumaran Volume 5, Number 3

Sir, on a personal note, have you been able to 
spend quality time with your family?

My frank answer is not enough time – there are so 
many hours in a day and the more you do in one 
area you sacrifice other pleasures. What-ever 
time we spent together was pleasant and I am 
grateful to God for giving me an understanding 
family.

10) Sir, what advice would you like to give post 
graduates and young consultants throughout the 
world who are following your footsteps and your 
writings (books).

Be committed, compassionate, communicate 
well, have confidence by having the knowledge 
and skills needed, be a leader and team player and 
have patient’s need as first and self needs as 
secondary.

11)
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Organized by Department of Andrology & Reproductive Medicine

Chettinad International Fertility Colloquium, 2016
on 

Male and Female Reproduction - 25.09.2016

Organized by  Department of Psychiatry

CHETPSYCON - 2016  “Essentials in General Hospital Psychiatry”  - 28.09.2016

Organized by Anaesthesiology & Critical Care

CHETANCON 2016  Commemorating "World Anaesthesia Day" - 15.10.2016



Chettinad Academy of Research & Education
Courses Offered 2017 - 18

I. Under Graduate Courses
M.B.B.S. (4 ½ years + 1 year internship)

B.Sc. (Allied Health Sciences) (3 years +1 year internship)

B.Sc. (Medical Bionanotechnology) (3 Years)

B.Sc. (Medical Biotechnology) (3 Years)

B.Sc. (Medical Genetics) (3 Years)

II. Post Graduate Courses
Medical Post Graduate Courses - 
M.D. Pre and Para Clinical (3 years)

M.D. (Anatomy)

M.D. (Physiology)

M.D. (Biochemistry)

M.D. (Pathology)

M.D. (Microbiology)

M.D. (Pharmacology)

M.D. (Community Medicine)

Medical Post Graduate Courses - 
M.D./M.S. Clinical Courses (3 years)

M.D. (General Medicine)

M.D. (Anesthesiology)

M.D. (Dermatology, Venerology and Leprosy)

M.D. (Respiratory Medicine)

M.S. (Orthopedics)

M.S. (Ophthalmology)

M.D. (Paediatrics)

M.D. (Psychiatry)

M.D. (Radio-diagnosis)

M.S. (Otorhinolaryngology)

M.S. (General Surgery)

M.S. (Obstetrics and Gynecology)

Post Graduate Courses (2 years)

M.Sc. (Tissue Engineering & Regenerative Medicine)

M.Sc. (Medical Genetics & Molecular Diagnostics)

M.Sc. (Medical Bionanotechnology)

M.Sc. (Medical Biotechnology)

M.Sc. (Clinical Research & Experimental Medicine)

M.Sc. (Marine Pharmacology)

M.Sc. (Human Nutrition)

M.Sc. (Occupational Health & Industrial Safety)

M.Sc. (Health & Yoga)

M.Sc. (Computational Biology)

M.Sc. (Bioinformatics)

M.Sc. (Counseling Psychology)

M.Sc. (Pharamaceutical Chemistry)

Post Graduate - Super Speciality Courses 
D.M. / M.Ch Courses (3 years)

D.M. (Cardiology)

D.M. (Neurology)

D.M. (Neonatology)

D.M. (Gastroenterology)

M.Ch. (Cardio Vascular & Thoracic Surgery)

M.Ch. (Neuro Surgery)

M.Ch. (Urology)

M.Sc. - (Allied Health Sciences) (2 years)

1. (Echocardiography & Cardiovascular Imaging Technology)

2. (Radiology and Imaging Science Technology)

Post Graduate Courses in Nursing (2 years)

M.Sc. Medical Surgical Nursing - (Cardio Vascular and 

Thoracic Nursing)

III. POSTGRADUATE DIPLOMA COURSES
Postgraduate Diploma in Clinical Embryology (1 year)

IV. NURSING COURSES
B.Sc. (Nursing) (4 years)

Post Basic B.Sc Nursing (2 years)

V. Ph.D Program
(1)  Ph.D CARE Fellowship (JRF) Full time & 

        Part time  Ph.D. Under the Faculty of Medicine,  

         Nursing & Allied Health Sciences.

(2)  Post Doctoral Fellowship 


