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ORIGINAL ARTICLE

Association of Neonatal Outcome with Time of Onset of Hypertensive Disease
of Pregnancy
Nupur Hooja *, Kritika Tulani**, Kirti Verma**, Premlata Mital*, Neha Singh**, Shimla Meena**

ABSTRACT
Background : Severity and progression of
Hypertensive Disease of Pregnancy varies in early and
late onset disease. Neonatal outcome is dependent on the
disease severity.
Study objective : To evaluate the neonatal
outcome in early and late onset HDP
Design : Descriptive type of observational case
control study
Setting : Hospital based
Sample : Women were included at their first
antenatal visit. And followed up, 45 women developed
HDP and were considered as cases. Equal number of
normotensive women were taken as controls .
Duration of study : From June 2018 to May 2019.
Results : Prematurity was more in early onset HDP.
Neonatal complications were also more in those women
with early onset HDP.
Conclusion : Close vigilance of the women with
HDP should be done from the start and kept under control
to prevent neonatal complications
Key Words : Hypertensive Disease of Pregnancy,
neonatal, growth restriction
INTRODUCTION
Hypertensive Disease of Pregnancy (HDP) is a
leading cause of morbidity and mortality among mothers
1
and infants worldwide . HDP is a major contributor of
fetal prematurity, resulting from appropriate induced
delivery due to impending eclampsia, eclampsia, abruptio
placentae, abnormal doppler studies, persistent severe

2

oligohydramnios or even fetal death . It is also the leading
cause of fetal growth restriction3. The objective of the
study was to evaluate the fetal outcome in terms of growth
restriction, preterm birth, still birth and neonatal intensive
care unit admissions (NICU) in early and late onset HDP
MATERIALS AND METHOD
The observational study was done at a tertiary care
centre over six months. Singleton pregnant women were
enrolled at their first antenatal visit. Blood pressure
measurements, investigations and routine examination
were done at all visits. Women with pre-existing or
gestational diabetes mellitus or chronic disease were
excluded from the study. If a women developed systolic
>140mm of Hg and diastolic >90mm of Hg after 20
weeks of gestation, on two readings taken 6 hrs apart, it
was labeled as HDP. 45 women developed HDP and were
considered as cases. Equal numbers of normotensive
women were taken as controls. Hypertension that
occurred before 34 weeks was labeled as early onset HDP
4
and after 34 weeks as late onset HDP . Women were
monitored till delivery. Neonatal outcome was noted.
Data collected was tabulated and analysed. P value < 0.05
was taken as significant.
RESULTS
In our study, 13.33% of all women had preterm
birth. 75% of them had HDP. 6.66% were among
normotensives due to preterm premature rupture of
membranes as compared to 20% in HDP group due to
abrutio placentae and severe HDP/eclampsia.
Prematurity was more in early onset HDP 33.33% as
compared to 15.15% in late onset disease. There was no
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statistical difference in mean gestational age at delivery in
the three groups. Table 1.

There were less number of neonatal complications
as the women in the study were under close vigilance.
Stillbirth rate was 11.11% in women with HDP, 8.3% in
early onset and higher (12.12%) in late onset group. 80%
of them had abruption placentae. Table 2.

In our study, 5 out of 40 (12.5%) livebirths born to
women with HDP had APGAR score <4, though 70 % of
neonates born to women with HDP were healthy with
APGAR Score of >7.
Birthweight <2.5 kg was seen in 24.44 % of all
women with HDP of which 63 % occurred in late-onset,
as compared to 6.66% in normotensive women. 63.64%
of babies with weight <2.5 kg were also growth restricted,
all of them were born to women with HDP.
NICU admissions were 25% of the livebirths born
to women with HDP as compared to 4% in normotensive
women 36% livebirths born to women with early onset
and 20% of the livebirths of late onset HDP needed NICU
admission. Reason of NICU admission was either low
birthweight due to prematurity or growth retardation,
neonatal asphyxia or meconium aspiration syndrome.
Table 3.
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DISCUSSION
Women with HDP have a higher proportion of
under perfusion placental lesions than women who have a
small for gestational age neonate without HDP (55.6% vs.
5
32.7%) .
Early onset HDP, before 34 weeks represents one
1
quarter of all HDP . It is placental mediated, linked to
defective trophoblast invasion6. The presence of placental
lesions such as decidual arteriolopathy, infarctions,
hypermaturity of villi (which relate to reduced
uteroplacental blood flow) are more common in earlyonset than in late-onset HDP7. These cause greater
abruption placentae, intrauterine growth restriction. Late
HDP (after 34 weeks) is linked to constitutional factors
such as high body mass index6.
Thus, early-onset HDP is commonly associated
with abnormal uterine artery Doppler and greater adverse
8,9
maternal and neonatal outcomes . In contrast, late-onset
disease is mostly associated with normal or slight
increased uterine resistance index, a low rate of fetal
10
involvement, and more favorable perinatal outcomes .
In the study of Alsaadi et al 11, 54.11% women were
found to have early, severe disease while 34.50% were
diagnosed as mild HDP. Mean gestational age was 28 ±
3.5 weeks and birth weight was 1000 ± 416 gms.
In severe complicated HDP or eclampsia,
termination of pregnancy is preferred. Preterm delivery
rates are high and are mostly induced than spontaneous
due to severity of HDP or due to complications.
CONCLUSION
In early onset of HDP, the severity was more and the
neonatal outcome was poorer. The aim of management of
HDP should be early detection and screening to prevent
the development of severe disease and improve neonatal
outcome.
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Serum HbA1C –a Marker for Lung Cancer?
Ashwin Mathur*, Om Prakash Nag**

ABSTRACT
Background :
Lung cancer is a leading cause of mortality in both
developed and developing countries. Current focus in
most of the researches especially regarding early and
definitive diagnosis.
Serum HbA1C is a non invasive blood
investigation, widely used in patients of Diabetes; it is
freely available and is cost effective.
Aim :
To assess the association between serum HbA1C
and lung cancer and to evaluate if it's increase is a risk
factor for development of Lung Cancer.
Material And Method :
It is a hospital based observational case control
study conducted on 100 patients, who were included as
per the inclusion and exclusion criteria and undergone
thorough clinical examination and laboratory
investigations.
These patients were followed up for one year.
Conclusion :
— The study showed that there was statistically
significant difference in mean serum HbA1C
level (6.56% in lung cancer group and 5.56% in
control group).
— The mean HbA1C level was higher in non small
cell lung cancer group (6.78%) as compared to
small cell carcinoma (5.99%), although it was
not statistically significant
INTRODUCTION
Lung cancer is one of the most common and
dreaded malignancy worldwide and is a leading cause of

1

cancer-related deaths . It is responsible for more cancerrelated deaths than breast cancer, colon cancer and
prostate cancer combined2,3. Predominantly a disease of
4
the elderly the average age of newly diagnosed lung
5
cancer patients is around 60 years . It is slightly more
6
common in males than in females . although the trend
appears to be changing now The male and female ratio of
7
>6:1 in 1973 has changed to 1.5:1 in 2008 .
Although smoking remains the principal cause of
lung cancer worldwide8 only 10% of smokers develop
lung cancer, thus genetic, occupational and dietary risk
factors also appear to play an important role in its
pathogenesis9. The other risk factors include, passive
smoking, exposure to environmental pollutants,
occupational exposure to chemicals and to the natural
10
radioactive gas radon . Genetic predisposition, especially
polymorphisms of the tumor suppressor genes and the
allelic variants of the genes involved in detoxification, are
implicated in the susceptibility to the disease11.
Despite advances in treatment, the prognosis
remains poor, with only 15% of patients surviving > 5 yr
from time of diagnosis. For patients with stage IV
(metastatic) disease, the 5-yr overall survival rate is < 1%.
Improving survival requires focusing attention on
smoking cessation, early detection, and research into the
genetic profile of lung tumors and developing novel
forms of therapy12.
Glycated hemoglobin (HbA1C) is formed by a
post-translational, non-enzymatic, substrateconcentration dependent irreversible process of
combination of aldehyde group of glucose and other
hexoses with the amino-terminal valine of the ɑ-chain of
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hemoglobin and reflects the 3 month average
endogenous exposure to glucose including postprandial
spikes in the blood glucose level, and has low intra
individual variability, particularly in persons without
diabetes. These characteristics contribute to the
superiority of glycated hemoglobin over fasting glucose
for long-term macrovascular risk stratification. The
estimation of HbA1C has provided a dependable method
of assessing glycemic control in diabetics. This method
has been extensively validated in diabetics as a reliable,
inexpensive and non-manipulable parameter13.
A large number of kinetic studies have revealed that
glycemia in the recent past influences the HbA1C values
more than the remote past. Thus, mean blood glucose of
past 1 month, 2 months and 3 months contributes 50%,
14
40% and 10% respectively to the final result .
There are only a very few relevant epidemiological
studies regarding association of serum HbA1C and risk of
development of lung cancers. In view of the above, this
study was planned to assess serum HbA1C levels in lung
cancer patients and to compare it with the levels of
HbA1C in normal population.
MATERIAL AND METHOD
It is a hospital based observational case control
study conducted on 100 patients (fifty cases of lung
cancer and fifty healthy controls) who visited the
department of medicine and medical oncology at SMS
hospital and were included as per the inclusion and
exclusion criteria and undergone thorough clinical
examination and laboratory investigations.
These patients were followed up for one year.
INCLUSION CRITERIA
Ø Histopathologically proven new and on
treatment patients of lung cancer.
Ø Patients of all age groups and both sexes.
Ø Lung cancer of any stage.
Ø Patients willing to provide informed consent.
EXCLUSION CRITERIA
Ø Patients suffering from other cancers along
with lung cancer.
Ø Patients on treatment for diabetes.
Ø Patients taking drugs other than anti diabetic
drugs which could affect the HbA1C levels:
l Drugs causing falsely low levels of HbA1C: Dapsone, Ribavirin, ART, TrimethoprimeSulfamethoxazole, Hydroxyurea, low dose
Aspirin
l Drugs causing falsely high HbA1C levelsHigh dose Aspirin, chronic opioid abuse
5

Ø Patients with the following medical conditions
were excluded:
l Associated with falsely increased HbA1C
levels : uremia, Iron DeficiencyAnemia,
Vitamin B12 deficiency, Hyperbilirubinemia,
Alcoholism
l Associated with falsely decreased HbA1C
levels: sickle cell disease, Thalassemia, Acute
and chronic blood loss, Hypertriglyceridemia,
Chronic Liver Disease.
Ø Patients unwilling or unable to give informed
consent.
Statistical analysis
Statistical analysis was done using continues data,
summarized in form of mean and SD. The difference in
continuous data was analyzed using student's t` test.
Data was expressed in form of proportions. The
difference in proportion was analyzed using chi square
test. Odd's ratio for diabetes mellitus as a risk factor for
lung carcinoma was found out by 2x2 table. 95%
confidence interval of odd's ratio was also calculated. The
level of significance was kept 95% for all statistical
analysis.
RESULT
l The study showed that there was statistically
significant difference in mean serum HbA1C
level (6.56% in lung cancer group and 5.56% in
control group)
TABLE 1: Comparison of mean HbA1C level in Lung
cancer and control groups
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Out of 50 cases in lung cancer group 20 (40%)
cases had raised (≥ 6.56%) HbA1C and in
control group only 2 (4%) subjects had raised
HbA1C (6.5%)
Table 2: Distribution of study subjects according to
their HbA1C status
l

Lung cancer

Control

DISCUSSION
There are various studies showing association of
cancers and serum glycosylated hemoglobin (HbA1C).
However, the number of studies investigating the
association between lung cancer and HbA1C are limited.
Our study indicates that there may be an increased
cancer risk associated with HbA1C levels more than 6%,
i.e.in those with moderately elevated HbA1C levels
(6%–6.9%), -which is below the accepted guidelines for
the diagnosis of diabetes.
It may be possible that hyperglycemia and
hyperinsulinemia together may contribute to the
association between type 2 diabetes and cancer through
the following mechanisms:
Glucose, through its action on production of insulin
and insulin-like growth factor (IGF)-I may enhance tumor
development by stimulating cell proliferation and by
inhibiting apoptosis15, 16.
Insulin enhances the stimulatory effects of growth
hormone on IGF-I synthesis, and also increases IGF-I
bioactivity by down-regulating the synthesis of IGFbinding proteins-1 and -217.
Both insulin and IGF-I are involved in the synthesis
and circulating levels of sex steroids and sex hormonebinding globulin and thus may also specifically increase
The RMJ : Volume - 14, Issue- 3, Dec 2020

the risk of hormone-responsive cancers such as breast and
17
endometrial cancers .
Several prospective studies support the role of IGFI on the development of prostate18,19 colorectal20, 21 and pre
22, 23
menopausal breast cancers.
The significantly increased risk for respiratory
cancers observed among the subjects having elevated
glucose levels was slightly unexpected, since previous
studies reporting results on diabetes and/or impaired
glucose tolerance and lung cancer have indicated only non
significant weakly positive associations24-26 and even
inverse associations27,28. Our findings are unlikely to be
explained by tobacco smoking, as the analysis based on
nonsmokers showed similar results. The increased risk
observed may be due to elevated levels of IGF-I, as Yu et
al.29 has also previously reported a strong positive
association between circulating IGF-I and lung cancer.
However, our study has the following limitations:
The main limitation of this study is the lack of
anthropometric data. As being overweight is a known risk
factor for both impaired glucose tolerance and diabetes as
well as for several cancers, the increased risks observed
for these cancers may be due to excess body weight or
obesity rather than elevated glucose levels per se.
The short follow-up time is a second limitation of
this study, because with such a short time interval between
HbA1C estimation and diagnosis of malignancy, we
could not restrict the analyses to the cases diagnosed at
least 2 years after the HbA1C test to eliminate subjects
with undetected disease at the time of the blood test.
Therefore, we could not exclude the possibility that
undiagnosed cancer at the time of the HbA1C test might
have led to elevated glucose levels.
A study by ZHANG et al. noted considerable increase
in HbA1C levels in lung cancer patient. The average
serum HbA1C in their population was 6.11% in the
control group and 7.00% in the lung cancer group. They
also observed that serum HbA1C in lung cancer patients
was higher compared to the cut-off HbA1C level of ≥
6.5% in the American Diabetes Association Clinical
Practice Recommendations for the diagnosis of diabetes.
Another study by Travier et al observed, that amongst
the 634 cancer cases incidence was greater in persons with
HbA1C levels of 6% or above than in persons with normal
levels of HbA1C, and for lung cancers he found a
significantly increased risk of 2.27 (95% Confidence
Interval[CI]: 1.34–3.86) for the participants having
moderately elevated(6-6.5%) HbA1C levels and a non
significant increased risk of 1.58 (95% CI: 0.77–3.26) for
the participants having highly elevated (≥ 7%) HbA1C
6
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levels as compared with persons having normal (≤ 6%)
HbA1C levels.
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ABSTRACT
Objective: Non-alcoholic fatty liver disease
(NAFLD) is increasingly identified in patients with
inflammatory bowel disease (IBD), but there are no
studies in Indian literature.
Methods: We prospectively investigated
prevalence and predictors of NAFLD diagnosed on
ultrasound imaging and liver fibrosis assessed by NAFLD
fibrosis score (NFS) and 2D Shear wave elastography and
findings reconfirmed by Transient Elastography (TE).
Significant liver fibrosis (≥ F2)) was defined as TE
measurement ≥ 7.5 kPa. Predictors of NAFLD were
determined by binary logistic regression analysis.
Pearson correlation method was used to find out factors
linked to liver fibrosis.
Results: A total of 109 patients [mean age 35.6 ± 12
years, males (54%), females (46%) with Ulcerative colitis
(88%) and Crohn's disease (12%)] were included.
Prevalence of NAFLD and significant liver fibrosis was
11% and 1.8%, respectively. Predictors of NAFLD were
longer course of disease, presence of frequent relapses
and presence of metabolic syndrome. After logistic
regression analysis, only course of disease (frequent
relapses) [p value = 0.001, adjusted odds ratio = 2.028]
was the significant factor. Significant liver fibrosis was
correlated with older age (r = 0.623, p = 0.031) and
metabolic syndrome (r = 0.662, p = 0.019).
Conclusions: NAFLD prevalence and significant
liver fibrosis in IBD population in our study cohort was
low compared to western data however, this needs
validation by larger studies in view of rising prevalence of
both the diseases independently.

Key Words: Non-alcoholic fatty liver disease,
Inflammatory bowel disease, Liver fibrosis, 2D Shear
wave elastography, Transient elastography, NAFLD
Fibrosis score.
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INTRODUCTION
Non-alcoholic fatty liver disease (NAFLD) is a
clinicopathological syndrome with a histologic spectrum
ranging from benign steatosis to non-alcoholic
steatohepatitis (NASH) along with subsequent
development of cirrhosis and its complications in a
1
proportion of these patients . In fact, it has become the
predominant cause of chronic liver disease in many parts
of the world. Epidemiological studies have shown link
between NAFLD and inflammatory bowel disease (IBD)
2-4
with prevalence ranging between 6.2–40% . With the
global increase in prevalence of both IBD and NAFLD,
the long-term morbidity and economic burden has
become increasingly significant5. Diseases of the liver
and the biliary tract are frequently observed in patients
with inflammatory bowel disease (IBD). Abnormal liver
biochemical tests can be identified in up to 30 percent of
patients with IBD6. Traditionally, medication toxicity,
primary sclerosing cholangitis and autoimmune hepatitis
are some of the most frequently identified causes. Due to
paradigm shift in treatment approach, the phenotype of
patients with IBD has changed from one of underweight
and malnourished to overweight and even obese, resulting
in increase in the NAFLD prevalence. The pathogenesis
of NAFLD in IBD is complex and related to disease
specific risk factors, such as chronic inflammation,
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steroid exposure, drug induced hepatotoxicity,
malnutrition and alteration of gut microbiota, which is
emerging as a major factor in the pathogenesis of
7
NAFLD . This is in contrast to NAFLD in general
population, where metabolic risk factors such as central
abdominal obesity, insulin resistance, dyslipidaemia and
8
hypertension play a major role . Although most of the
studies have been done on coexistence of NAFLD and
IBD, there are very few studies which have evaluated the
significant hepatic fibrosis in these patients. It is
estimated that liver fibrosis occurs in 6.4 -10% of IBD
patients with approximately 5% of adult patients
developing clinically significant liver disease9.
Liver biopsy has long been the gold standard to
assess NAFLD and to stage liver fibrosis. However, this
procedure is invasive, costly, impractical as a screening
tool and prone to sampling error10. Non-invasive methods
to diagnose fatty liver and liver fibrosis have been
implemented in place of liver biopsy. Ultrasound is an
accurate, reliable imaging technique for the detection of
fatty liver, as compared with histology, with a sensitivity
of 84.8% and a specificity of 93.6% for detecting ≥
20–30% steatosis11. In five small comparative studies,
ultrasound was as accurate as CT and MRI for detecting
steatosis, with a sensitivity and specificity of 94% and
80%, respectively. Hepatic fibrosis can be assessed by
various biomarkers in combination or by imaging [Shear
Wave Elastography (SWE), Transient Elastography (TE),
acoustic radiation forced impulse (ARFI) and magnetic
resonance elastography (MRE)], but they are not easily
available and costly. In liver elastography, various
ultrasound based elastography measures the liver
stiffness or elasticity by assessing at least 100 times the
proportion of the liver that a biopsy does. A study
evaluating clinically significant liver disease (F2
Fibrosis) using TE in patients with IBD found that the
prevalence of potentially clinically significant liver
disease is low (6.5%) and that any prevailing liver
abnormality is most likely secondary to NAFLD12. TE has
been validated in multiple studies but SWE may be
preferred because unlike TE, which consists of a vibrator
producing shear waves, the latter can perform a
conventional ultrasound at the same time and is cheaper.
The technique is integrated into an ultrasound system.
The principle of SWE is that shear waves produced by a
focused ultrasound beam are directly related to the
13
stiffness of the liver from where they are generated .
SWE is also reportedly more accurate than TE in
assessing significant fibrosis (≥ F2)14. The use of SWE in
the diagnosis and staging of liver fibrosis has been
increasing. SWE has many advantages being a non9

invasive technique and repeatability in patients with
chronic progressive liver diseases. Although there are
some pitfalls as well like intra- and inter-observer
variability, validated cut-offs have been demonstrated
mainly in hepatitis C. Acute hepatitis can have false
positives and patients with a high body mass index can
have erroneous values. Non-invasive assessment of
hepatic fibrosis can be done by NAFLD fibrosis score
(NFS). NFS is found to independently identify NAFLD
patients with and without advanced fibrosis at initial
NAFLD diagnosis. A study validated the NFS and found it
to have an acceptable sensitivity, specificity, positive and
negative predictive values for advanced liver fibrosis of
100%, 83%, 63%, and 100%, respectively15. The
prevalence of NAFLD in India is on rise in the general
population, particularly in high risk groups (Diabetes and
Obesity). In the general population, prevalence of
NAFLD varies from 9% to 35% in India16. However, there
are no studies on prevalence of NAFLD in IBD in India,
hence this study was planned.
MATERIAL AND METHODS
Study Design and Population
A prospective cross-sectional study was performed
involving adult IBD [Ulcerative colitis (UC) and Crohn's
disease (CD)] patients followed at outpatient department
in SMS Medical College, Jaipur between September 2016
and February 2019. The distribution of patients in the
study group is shown in Figure 1. All patients provided
informed consent for participation and study was
approved from Ethical committee of the institute.

Figure 1. Consort diagram showing distribution of patients
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Data Collection
Data on demographics, IBD subtype, duration of
IBD, type of medication received was collected and
analysed. Medications included use of any biologic
(anti–tumor necrosis factor), immunomodulator
(azathioprine and methotrexate), or corticosteroid
(budesonide and prednisone). Data was collected on body
mass index (BMI), lipid profile, hypertension, obesity and
diabetes and patients were categorised as having
metabolic syndrome based on Adult Treatment Panel III
8
criteria for metabolic syndrome . Overweight (BMI ≥ 23
2
kg/m ) and obesity (BMI ≥ 25 kg/m2) were defined
17
considered as per revised guidelines for Asian Indians .
Data was collected on proportion of patients with NAFLD
and liver fibrosis, which was assessed by imaging of liver
using USG abdomen and 2D shear wave elastography
(2DSWE) done in all patients by expert senior radiologist.
However, during study period, it was observed that there
was overestimation of fibrosis by 2DSWE when it was
performed routinely in all patients and this finding was
also confirmed in normal non IBD subjects (n=25). So, to
reconfirm the findings, all the patients with any amount of
fibrosis on 2DSWE underwent TE, which is also a
validated modality in fibrosis assessment shown in prior
studies18. All the patients underwent imaging for NAFLD
and fibrosis while in clinical and endoscopic remission.
Diagnostic criteria
For IBD: based on a combined assessment of
symptomatology, endoscopy, histology and abdominal
19
imaging as per ECCO consensus .
For NAFLD: A diagnosis of NAFLD was based on
imaging of the liver. Typical radiographic findings
indicative of NAFLD include a heterogeneous
appearance of the liver, echogenicity exceeding that of the
renal cortex or spleen by ultrasound, greater attenuation
than in the spleen and blood20.
Fibrosis assessment was done using
Ÿ NAFLD Fibrosis Score (NFS): This is a
composite score of age, body mass index, hyperglycemia,
platelet count, albumin, and aspartate aminotransferase
and alanine aminotransferase (AST/ALT) ratio.
Ÿ NFS score: (-1.675 + 0.037 x age [years]) +
(0.094 x BMI [kg/m2]) + (1.13 x impaired fasting glucose
or diabetes [yes = 1; no = 0]) + (0.99 x AST/ALT ratio) –
9
(0.013 x platelet [10 /L]) – (0.66 x albumin [g/dl])
Ÿ NFS score is used to classify the probability of
fibrosis as < -1.5, > -1.5 to < 0.67 and > 0.67 for low,
15
intermediate and high probability respectively .
Ÿ 2D Shear wave elastography: was done using
Toshiba Aplio 500 Ultrasound Machine using a convex
The RMJ : Volume - 14, Issue- 3, Dec 2020

array probe at a frequency of 4 MHz. In 2DSWE, shear
waves are created by US generated pulses of an acoustic
radiation force. The velocity of the shear wave is then
estimated by a Doppler-like effect over a region of interest
(ROI) and is related to the stiffness or elasticity of the
medium. This shear wave velocity can be used to
2
calculate the tissue stiffness by the formula E = ρc , where
E is tissue elasticity (Young's modulus, kPa), ρ is tissue
density (kg/m3), and c is shear wave velocity (m/s)
Interpretation of liver fibrosis by shear wave
elastography in kPa (Automatic median value) was done
as: <4.6 - no fibrosis (F0), 4.6 – 5.6 - mild fibrosis (F1),
5.7–7.0 - severe fibrosis (F2), 7.1–12 - significant fibrosis
13,14
(F3), >12 - cirrhosis (F4) .
Ÿ Transient Elastography: TE examination was
performed by fibroscan mini 430 (EchosensTM Paris,
France) machine on a 3-hour fasting patient by an
experienced operator. The standard M probe was used in
all patients. At least 10 validated measures and an
interquartile range <30% of the median were required for
the exam to be considered valid. The median value,
expressed in kPa, was recorded as representative of the
liver stiffness. Cut-off used for fibrosis assessment was F1
= 6-7, F2 =7.5-10, F3=10= 14, F4 = >14 as per
manufacturer recommendations21.
Ÿ Exclusion criteria included: 1) positive for
hepatitis C virus antibody or hepatitis B surface antigen 2)
other concomitant liver disease (3) significant alcohol
consumption, as per American Association for the Study
of Liver Diseases (AASLD) guidelines on NAFLD:
“ongoing or recent alcohol consumption >21 drinks on
average per week in men and >14 drinks on average per
week in women”22.
Outcome Measures
The primary outcomes of the study were: (a)
prevalence and predictors of NAFLD and b) assessment
of significant liver fibrosis, assessed by NFS (score >
0.67) and ≥F2 fibrosis on 2DSWE and TE.
Statistical Analysis
Continuous variables were expressed as mean ± SD
and categorical variables were presented as numbers and
percentage (%). We compared characteristics of
participants by outcome status using student's t test for
continuous variables and Pearson's χ2 or Fisher's exact
test for categorical variables. Binary logistics regression
analysis was done to find out the significant parameters
between two groups. Pearson's correlation test was used
to find the factors predicting liver fibrosis. All tests were
2-tailed and with a significance level of <0.05. All
calculations were performed using SPSS version 17
10
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(Statistical Packages for the Social Sciences, Chicago,
IL).
Table 1. Baseline Demographic Parameters of Study
Group (n=109)

Table 2. Comparison of Parameters Between IBD with
and Without NAFLD#

(Years)

#

Comparison of different parameters in IBD with and
without NAFLD
Table2. Shows that out of the various parameters
studied, longer duration of disease, presence of frequent
relapses and presence of metabolic syndrome were
associated with NAFLD with statistically significant P
value. On binary logistic regression analysis, the variable
with highest significant difference between two groups
was course of disease (frequent relapses) [p value = 0.001,
adjusted odds ratio = 2.028].
11

Continuous variables are expressed as mean ± SD
and categorical variables as number (%). For continuous
variables student t test and for categorical variables Chi
square (χ2) and Fisher exact (‡) test (for cells with
expected count <5) was used to compare between patients
with and without NAFLD. *P < 0.05 was considered
significant.
Predictors of NAFLD related liver fibrosis in the
IBD with NAFLD group
To study the NAFLD fibrosis, calculation of
NAFLD fibrosis score (NFS) and liver elastography
(2DSWE followed by TE as described previously) was
done. Mean NFS of the group was – 0.847±1.48 and only
4 (3.66%) patients were found to have fibrosis grade F1
(2) and F2 (2) respectively. On Pearson correlation
The RMJ : Volume - 14, Issue- 3, Dec 2020
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analysis, (Table 3) out of the various parameters studied,
age (r = 0.623, p = 0.031) and metabolic syndrome (r =
0.662, p = 0.019) were found to be significantly correlated
with NFS and liver fibrosis.
Table 3: Correlation of Factors Associated with
NAFLD with Liver Fibrosis

Liver biopsy
We also performed liver biopsy in two patients who
were having persistent unexplained rise in transaminases
for more than 6 months. One patient was having grade I
steatohepatitis (Brunt grading)23 whereas second patient
showed mild portal based inflammation without any
steatohepatitis. There was no evidence of fibrosis in any
patient.
RESULTS
The demographic and clinical characteristics of the
study population are summarized in Table 1. There were
59 males (54%) and mean age was 35.6 ± 12 years.
Ulcerative colitis affected 96 (88.1%) patients. Extent of
disease in UC was pancolitis in 38 (39.5%), left sided
colitis in 51 (53%), proctitis in 7 (7.3%), whereas 13
(11.9%) patients of crohn's disease had ileo-colonic
[L3=11(10%] and peri-anal [p=2, (1.8%)] location of
disease. 33% patients were frequent relapsers (>1
relapse/year). Current medications were azathioprine,
oral steroids and 5-ASA combination in 40 (36%),
Azathioprine and 5-ASA in 34 (31%), 5-ASA only in 32
(29%) and biological (Adalimumab) in 4 (3.6 %) patients
The RMJ : Volume - 14, Issue- 3, Dec 2020

respectively. The mean BMI was 21± 2.8 kg/ m2 and only
5 patients (4.5%) fulfilled the criteria of metabolic
syndrome at baseline. Mean duration of IBD at baseline
was 3.8 ± 4.1 years. Mean SGOT and SGPT at baseline
were 27.3 ±13 IU/ml and 23 ± 14 IU/ml respectively.
Mean albumin level was 3.7± 0.8 g/dl. Mean hemoglobin,
platelets, ESR and CRP were 10.4 ±2.3 g/dl, 3.2 ±1.15 x
5
3
10 lac/mm , 31± 16 mm in Ist hour and 2.2 ±1.65 mg/dl
respectively.
DISCUSSION
NAFLD is a frequent comorbidity, with a
proportion of patients developing significant liver fibrosis
and associated morbidity on long term. Overall
prevalence of NAFLD in this study was 11.0 % which lies
between estimated prevalence ranging between 6.2 and
2-4
40% . An important observation in the studies from west
with higher prevalence of NAFLD in IBD is the presence
of more than half number of patients with crohn's disease.
This is in contrast to our IBD database where predominant
form of IBD is UC although there is a recent surge in
24
crohn's disease occurrence in the last decade . It needs to
be investigated whether this epidemiological difference is
linked to more NAFLD in western population.
In this study, the main predictors of NAFLD were
longer course of disease, presence of frequent relapses
and presence of metabolic syndrome thereby explaining
the fact that more degree of inflammation for a longer
period is implicated in NAFLD development. Secondly,
the presence of metabolic syndrome which is established
risk factor in general population for NAFLD is also
implicated as important factor even in the IBD
population. This is supported by the data from most of the
cross-sectional studies from western population, which
have suggested age, obesity, insulin resistance and other
metabolic conditions as well as dominant role of
inflammatory bowel disease related factors such as
disease activity, duration, steroid use and prior surgical
intervention in the development of NAFLD. This also
highlights the potentially more complex pathogenesis and
relationship between the two diseases which may be
contributed by factors including altered intestinal
permeability, gut dysbiosis and chronic inflammatory
response. A recent study comparing NAFLD with and
without IBD population showed that NAFLD with IBD
patients were younger, less likely to have altered liver
enzymes, had lower mean body weight, smaller waist
circumference and lower body mass index (BMI) and less
proportion of metabolic syndrome and concluded that
NAFLD in IBD patients is different from that in patient's
without IBD, who seem to develop different NAFLD
phenotypes according to intestinal disease. The study also
12
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showed that independent risk factors for severe steatosis
in IBD patients were more than one relapse per year,
surgery for IBD and more extensive intestinal
25
involvement . In our study also the proportion of patients
with raised transaminases (4.6%) on at least two
occasions were similar in both groups and were not
related to the development of NAFLD. In addition,
although the mean BMI was higher in NAFLD group,
overall mean BMI in both groups was low suggesting that
IBD patients can develop NAFLD at normal or low BMI
as well compared to general population. This is also
linked to the presence of malnutrition and higher
inflammatory burden in our patient's due to nonadherence
to drug therapy which is quite common26. Only two
patients with persistent unexplained transaminases were
subjected to liver biopsy, who showed Grade I NASH (as
23
per Brunt classification) in one patient and nonspecific
portal inflammation in the other.
The data on steroids, methotrexate use and antiTNF agents in NAFLD in IBD is conflicting with few
studies showing positive correlation of steroid and
methotrexate use with development of NAFLD and
biological therapy either showing no correlation or
6,7
protective role . However, a recent systematic analysis
revealed that steroid therapy, anti-TNF drugs and
methotrexate were not associated with increased risk of
NAFLD in IBD patients whereas IBD-related surgical
treatment was associated with elevated risk for NAFLD27.
In our study we could not find any statistically significant
difference for use of medications (ASA,AZA,CCS) in
NAFLD development. In our study, no patient was given
methotrexate and biologicals were used in only 4 patients,
which is too low to have any conclusion.
In our study, although age was higher in NAFLD
group, it was not found to be statistically significant
predictor of NAFLD. This could be explained by the fact
that mean age of our study population with IBD with
NAFLD was lower compared to western studies and also
second peak observed in onset of IBD is not seen in Indian
IBD population which could account for this variation28.
However, when predicting liver fibrosis in NAFLD with
IBD group using NFS and TE, we found significant
correlation of age and metabolic syndrome with liver
fibrosis. The prevalence of fibrosis was 3.7 % with
significant fibrosis (F2) being 1.8%. This is low in
comparison of previous studies with prevalence ranging
9,10,29,30
from 6.4-12%
.
Limitations: This is a cross sectional study with
small sample size. Histological assessment was not done
in all patients. The validity of modalities of fibrosis
assessment in NAFLD in IBD are not defined well and
13

there are limited studies to show the same, so we need
more number of studies with large sample size to validate
these results.
CONCLUSION
This study highlights that prevalence of NAFLD in
IBD and significant liver fibrosis in our study cohort is
low compared to west. However, with rising prevalence
of IBD particularly crohn's disease in recent years,
westernization of diet and treat to target strategy leading
to better care and control of inflammation in IBD may
lead to increased incidence of obesity and NAFLD and its
delayed sequelae.
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Comparative Study of MRCP and ERCP in Extra Hepatic Biliary Obstruction
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ABSTRACT
Background and Aims :
The objective of this study is to hold comparison
between Endoscopic Retrograde Cholangio
pancreatography and Magnetic resonance cholangio
pancreatography in diagnosis of patients with obstructive
jaundice in Indian population and to determine the
accuracy to find the cause and level or site of obstruction
by both modalities.
Methods :
It is a prospective and descriptive study conducted
in department of Gastroentrology, Mahatma Gandhi
Hospital from March 2018 to March 2019.A total number
of 80 patients with clinical diagnosis of obstructive
jaundice of all age groups and either sex were included in
this study. MRCP was done in all the patients and its
results were compiled and compared with the ERCP
findings. The sensitivity, specificity were calculated.
Statistical significance was set at p<0.05, with 95%
confidence intervals.
Results :
80 patients were included in our study, results
showed female predominance (60%) over males (40%),
MRCP diagnosed stone in 46 (57.5%) patients while
ERCP diagnosed CBD stone in 48 (60%) patients .MRCP
showed stricture in 30 (37.5%) patients in which 24 (80%)
patients had malignant stricture while 6 (20%) patients
had benign stricture. Carcinoma gall bladder was the most
common etiology of malignant stricture. Among
malignant strictures 19 (79.16%) had below hilar block, 4
(16.66%) had hilar block and 1case had complex anatomy

of block. ERCP found stricture in 27 (33.7%) patients, 19
(70.3%) patients had malignant stricture while 8 (29.6%)
patients had benign stricture.14 (73.7%) had below hilar
block, 4 (21.05%) had hilar block and 1case had complex
anatomy of block.
Conclusion :
Diagnostic accuracy of MRCP and ERCP are
comparable in evaluation of etiology, site and extent in
extra hepatic biliary obstruction cases. MRCP can be used
as noninvasive alternative to ERCP however ERCP has
therapeutic value.
Key words :
Cholelithiasis, Choledocholithiasis, ERCP, MRCP,
EHBO, Stricture of CBD
INTRODUCTION
Obstructive jaundice is defined as due to a block in
the pathway between the site of conjugation of bile in the
liver cells and entry of bile into the duodenum through the
ampulla. The block may be intrahepatic (at biochemical
cellular or canalicular level) or extrahepatic in bile ducts
(Extrahepatic biliary obstruction /EHBO) 1. Symptoms of
obstructive jaundice include jaundice with or without
pain, dark urine, pruritus, pale stools, weight loss,
anorexia. Timely investigation and management of
obstructive jaundice can avoid complications. A vast
array of invasive and non invasive diagnostic tests are
available to diagnose and establish the etiology of
obstruction. It includes Ultrasonography, CT scan, MRCP
and ERCP. The role of imaging is crucial for detection of
site, extent and cause of obstruction. In case of malignant
obstruction, characterization and staging of tumour is
crucial to decide optimal management.
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Endoscopic retrograde cholangiopancreatography
(ERCP) is a technique that combines the use of fiber optic
endoscopy and fluoroscopy for both diagnostic and
2
therapeutic purpose . Although ERCP is considered gold
standard, it is an invasive procedure that includes
cannulation of the common bile or pancreatic duct,
sedation, use of ionizing radiation along with an expert
team of trained and experienced gastroenterologists and
nursing staff. ERCP is also associated with significant
complications like hemorrhage, sepsis, pancreatitis and
2
bile leak, as well as a documented mortality of upto 1% .
Introduced by Wallner and co workers in 1991
Magnetic resonance cholangio pancreatography (MRCP)
is a non invasive imaging method that relies on heavily T2
weighted imaging with fat suppression. It allows
multiplanar view of entire biliary tree in a coronal scan
much like the view afforded by conventional
cholangiography. MRCP is noninvasive, uses no ionizing
radiation, requires no anesthesia, less operator dependent,
better demonstrating ducts proximal to an obstruction or
tight stenosis and when combined with conventional T1and T2-weighted sequences, allows anatomic imaging of
extra ductal diseases and surrounding parenchyma but it
has no therapeutic value3.
OBJECTIVE
To compare MRCP and ERCP in evaluation of
etiology, site and extent in extrahepatic biliary obstruction
cases.
MATERIALS AND METHOD
It is a prospective, descriptive study done in
Mahatma Gandhi Medical College, Jaipur Rajasthan,
India, from March 2018 - March 2019. 80 Patients of all
age groups and either sex with EHBO were included in
study. The diagnosis of EHBO was based on clinical
presentation (jaundice, pain, pruritus, fever) and
investigations which included CBC/LFT/RFT, PT/INR &
imaging (Ultrasonography (USG) or Contrast enhanced
computerized tomography [CECT]. Patient with EHBO
underwent MRCP. Imaging was done on GE 1.5 telsa
MRI machine. MRCP sequences used were axial and
coronal T2W TSE, Fat suppressed T2W SPAIR, Fat
suppressed T2W FRFSE, thick slab MRCP , heavily T2W
high resolution 3D.
Results of MRCP were reviewed by an experienced
radiologist blinded to the ERCP results but having only
clinical information related to the symptoms of patients.
MRCP findings were subsequently confirmed by ERCP
The RMJ : Volume - 14, Issue- 3, Dec 2020

findings, ERCP guided tissue diagnosis, surgical findings
and histopathological findings wherever available. ERCP
was done by Pentax scope and general electric
fluoroscopy with patients under propofol sedation in
prone or left lateral position by an experienced
gastroenterologist.
The diagnosis of Benign biliary stricture (BBS)4
was made by the combination of history review, serum
markers, imaging studies, and ERCP brush cytology
reports. On MRCP 5,6 benign biliary stricture is
characterized by regular, symmetric, and short segment
narrowing, whereas malignant strictures usually present
with irregular, asymmetric, long-segment narrowing
associated with mass lesion. Those strictures in which
basic work up, including transabdominal imaging and
endoscopic retrograde cholangiopancreatography
(ERCP) with conventional brush cytology, is nondiagnostic for its etiology are classified 'indeterminate
stricture'7, while stricture with mass lesion along with
elevated serum CA 19-9 and carcinoembryonic antigen
(CEA) and positive brush cytology and tissue biopsy and
characteristic imaging findings is classified as malignant
stricture8. Findings of the above mentioned investigations
were compiled and compared to draw the following
results. Fisher's 2x2 exact tests were used to compare
groups. Statistical significance was set at p<0.05, with
95% confidence intervals.
RESULTS
80 patients were included for final analysis. Among
the total cases, 32 (40%) were male and 48 (60 %) were
female. Mean age in males was 58 years and in females
was 42 years. (Table 1)
Table 1: Age and gender distribution

The etiology of EHBO in MRCP was CBD stone in
46 (57.5%), Stricture in 30 (37.5%), others (bile leak,
hydatid cyst, SOD) in 4 (5%) case. Among cases with
strictures 24 (80%) have malignant stricture findings
while 6 (20%) have either benign or indeterminate
findings. Causes of benign stricture includes Chronic
pancreatitis (2), Choledocal cyst (1), Mirrizi syndrome
(1), Post surgical stricture (1). Those with malignant
16
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stricture, 19 (79.16%) have below hilar block, 4 (16.66%) have hilar block,1(4.16%) case have complex anatomy of
block. Causes of malignant stricture include findings suggestive of CA GB in 17 (70.8%) cases, carcinoma head of
pancreas in 4 (16.6%) cases, cholangiocarcinoma in 2 (8.3%) cases and periampullary carcinoma in 1 (4.16%) case.
(Table 2)
Table 2: Etiology of EHBO Cases in MRCP

Stones

Stricutures
Malignant

Others Total Cases

Others
(Benign/Indeterminate)
6 (20%)

Benign causes
of stricture

Malignant
block level

The etiology of EHBO in ERCP were found to be CBD stone in 48 (60%), Stricture in 23 (33.7%), others (bile
leak, hydaid cyst, SOD) in 5 (6.25%) cases. 19 (70.3%) have malignant stricture while 8 (29.6%) have either benign or
indeterminate stricture. Those with malignant stricture, 14 (73.7%) have below hilar block, 4 (21.05%) have hilar
block, 1(5.26%) case have complex anatomy of block. (Table 3)
Table 3: Etiology of EHBO Cases in ERCP

Stones

Stricutures
Malignant

Others Total Cases

Others
(Benign/Indeterminate)

Malignant
block level

Benign causes
of stricture
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While comparing results of both techniques MRCP
correctly diagnosed 46 of the 48 patients with ERCPproven bile duct calculi. There were 2 false negative
results in MRCP. The sensitivity of MRCP in detecting
stones was 86-99% and specificity was 90-100%, overall
accuracy was 97.5%. Strictures were diagnosed by MRCP
in 30 patients while ERCP diagnosed stricture in 27 cases.

There were 3 false- positive in MRCP. The sensitivity and
specificity of MRCP in detection of stricture was 87.2100% and 85-99% respectively and accuracy was about
96% among strictures MRCP diagnosed below hilar block
in 19 patients, while ERCP showed 14 below hilar block.
Hilar and complex blocks were found in 4 and 1 case
respectively in both MRCP and ERCP. (Table 4)

Table 4: Comparison of ERCP vs MRCP

DISCUSSION
While evaluating a patient with obstructive
jaundice, the main aim of radiological investigations is to
confirm the presence of bile duct obstruction and to
accurately define its site and cause. In cases of malignant
obstruction, delineation of extent of disease and
assessment of tumor respectability are important to plan
the appropriate treatment. The main aim of our study was
to compare the accuracy and results of relatively noninvasive MRCP vs. much invasive ERCP as a diagnostic
tool for bile duct abnormalities.
Our study showed female predominance (60%)
9
similar to the study done by Gamersddin et al. in which
female were more frequently affected with extra hepatic
biliary obstruction than males (58% vs 42%), in our study
affected mean age was 42 in females and 58 years in male,
this agrees with the study of 51 patients by Al10
Quorainetal , in which the affected mean age was 50
years in female and 53 years in male.
MRCP was able to demonstrate the presence of
obstruction in all cases in present study. These findings
11
were similar to studies by Yeh et al where MRCP was
able to diagnose obstruction in 100% of cases. Another
12
study by Bheema Shankar et al also showed that MRCP
was able to diagnose the presence, level and aetiology of
biliary obstruction in all patients.
In our study sensitivity of MRCP in detecting
stones was 86-99% and specificity was 90-100%, overall
The RMJ : Volume - 14, Issue- 3, Dec 2020

accuracy was 97.5% in detection of CBD stone. Similar
13
result were obtained from the Study by Soto et al , where
sensitivity of MRCP in detection of CBD stone was 90100% and specificity of 92-100%. The sensitivity and
specificity of MRCP in detection of stricture was 87.2100% and 85-99% respectively and accuracy was about
14
96%. In another study by Hekimoglu K et al overall
sensitivity and specificity of MRCP was 85-97% and 75 98% respectively. Strictures of the common bile ducts or
pancreatic duct can be easily diagnosed by MRCP. MRCP
is less sensitive in differentiating benign from malignant
stricture since finer imaging details like mural
irregularity, ductal asymmetry, abrupt / gradual tapering,
12
double duct sign used as criteria are not always reliable .
Our study showed CBD Stones followed by
malignancy as the most common cause of extra hepatic
biliary obstruction in contrast to other studies from
AIIMS Delhi and Rajasthan. A large prospective study of
429 patients from AIIMS Delhi,15 showed that malignant
obstruction was more common than benign (75.3% vs.
24.7%). Carcinoma of the gallbladder (CA GB) and
common bile duct (CBD) stone were the most common
causes in the malignant and benign categories
respectively. Another study of 502 patients from
Rajasthan16 found malignant etiology in 318 (63.3%)
cases and benign etiology in 184 (36.6%) cases.
Carcinoma of gall bladder was commonest in the
malignant, and common bile duct (CBD) stone in the
18
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benign group. In our study, CBD Stones were found to be
most common cause followed by malignancy stricture.
Similar to the results of previous studies, carcinoma GB
and CBD stone were most common malignant and benign
etiology of EHBO in our study. In all these studies clinical
profile of patients presented as EHBO including all IPD
and OPD patients were taken into account while our study
is an analysis of laboratory data so benign causes like
CBD stones has higher representation.
Our results are consistent with results of other
17
studies . Our results from this prospective study present
the potential of using MRCP and ERCP in our University
Hospital. The results of the study confirm the sensitivity
of both procedures in diagnosing biliary and pancreatic
disorders
CONCLUSIONS
MRCP has got the potential to replace diagnostic
ERCP in a wide range of bile duct abnormalities (tumor,
stricture and occlusion), thereby avoiding possible
unnecessary ERCP procedure and its complications.
Although ERCP is still employed in the diagnosis
of biliary abnormalities present data shows that MRCP is
an accurate investigation compared with diagnostic
ERCP but on the other hand ERCP is still needed for
therapeutic purpose.
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Prevalence of Eosinophilic Esophagitis in Adult Patients with Esophageal Symptoms
at a Tertiary Centre in Northwest India
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ABSTRACT
Background and Aims: Eosinophilic esophagitis
(EoE) is a chronic inflammatory disease. This study was
aimed to evaluate the prevalence of EoE in adults at a
tertiary care centre in north-west part of India.
Methods: Patients with esophageal symptoms
including retrosternal discomfort, heartburn, dysphagia to
solids and history of food bolus impaction for at least 4
weeks were prospectively screened. We excluded patients
of infectious esophagitis, recent intake of proton pump
inhibitors (PPI), Crohn's disease, malignancy,
coagulopathies, and esophageal varices. These patients
underwent gastroduodenoscopy and esophageal
biopsies,obtained from both the upper and lower
esophagus and visible abnormal mucosa. EoE was
diagnosed if number of mucosal eosinophils was more
than fifteen per high-power field.
Results: Prevalence of EoE was 1.88%. Both
patients with EoE were male with median symptom
duration of 9 months. Both had retrosternal pain, one had
history of dysphagia, food impaction and heart burn. A
history of allergy was noted in 1 (50%). Median absolute
3
eosinophil count was 525/mm versus non EoE 134.
Combination of all four clinical features reached
statistical significance (p=0.0001). Patients with EoE had
more history of allergy (50% vs 8.6% p=0.45), higher
median absolute eosinophil count (525 vs 134, p=0.12)
and lower response to PPI (51% vs 0%, p=0.31) on
univariate analysis but not in multivariate analysis.
Conclusions: The prevalence of EoE was found to
be low (1.88 %). Male sex, combination of above
mentioned clinical features suggest EoE. Personal
histories of allergy, endoscopic esophagitis, absolute
eosinophil count and non response to PPIs are not
significant predictors of EoE.

Keywords: Eosinophilic esophagitis, Prevalence,
Esophageal symptoms
INTRODUCTION
Eosinophilic esophagitis (EoE) has recently
evolved as a distinct chronic inflammatory disease of
esophagus, both in children and in adults, with increasing
1
prevalence all over the world . It is now appreciated that
many disorders are accompanied by eosinophil
infiltration in the esophagus: EoE, eosinophilic
gastroenteritis, gastroesophageal reflux disease (GERD),
parasitic and fungal infections, inflammatory bowel
disease (IBD), hypereosinophilic syndrome (HES),
esophageal leiomyomatosis, myeloproliferative
disorders, carcinomatosis, polyarteritis, allergic
vasculitis, collagen vascular diseases (e.g., scleroderma),
pemphigus vegetans, and drug injury2. Its diagnosis is
based on characteristic clinical symptoms such as
heartburn, vomiting, chest pain, dysphagia, and
histological finding of presence of mucosa infiltrating
eosinophil-predominant inflammation, once the other
causes of mucosal eosinophilia are excluded3. Clinically,
the diagnosis of EoE is difficult to suspect, as its
manifestations mimic with those having other esophageal
disorders, such as gastroesophageal reflux disease
(GERD). In 2011, a working group proposed a new
conceptual definition for EoE as an immune/antigen
mediated esophageal disease characterised clinically by
symptoms related to esophageal dysfunction and
histologically by eosinophil-predominant inflammation4.
Although proton pump inhibitor (PPI) responsiveness
would not violate this definition, the EoE working group
nevertheless recommended in their diagnostic guidelines
that PPI- responsive esophageal eosinophilia should be
excluded to establish a diagnosis of EoE but these
guidelines have been revised recently and PPI- responsive
4,20
esophageal eosinophilia is no longer an exclusion .
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Also there is growing consensus that antigen- mediated
EoE can respond to PPIs irrespective of the presence of
5
detectable GERD . The clinical manifestations of EoE
1, 6-8
vary with different age of presentation . Approximately
1% to 9% of patients with symptoms of GERD have been
9-10
reported to have EoE . EoE annual incidence rates vary
between 0.1 and 1.2 per 10,000 in several studies, with
EoE representing the second most common cause of
10, 11
chronic esophagitis . There is paucity of data regarding
the prevalence of EoE in Indian patients having various
esophageal symptoms. Prasad et al. reported 10% to 15%
12
prevalence of EoE in patients with dysphagia . In another
study by Veerappan et al, on 400 consecutive patients
undergoing esophagogastroduodenoscopy for various
13
indications, EoE was identified in 6.5% cases . Other
prospective studies found comparable prevalence of EoE,
14–17
ranging between 2.4% and 6.6% . One study from
north india showed prevalence of EoE in patients with
GERD was 3.2%18. So we planned a study to screen
consecutive patients having esophageal symptoms for
presence of EoE.
AIM: Aim of our study was to assess the
prevalence of eosinophilic esophagitis in adult patients
with esophageal symptoms at a tertiary care centre in
north-west part of India.
MATERIALS AND METHOD
This was a prospective observational study. We
screened adult patients with esophageal symptoms
presenting to Gastroenterology OPD at our institution,
between April 2019 to March 2020. We included patients

21

with retrosternal discomfort, heartburn, dysphagia to
solids and history of food bolus impaction for at least 4
weeks and who consented for the esophagogastroduodenoscopy examination and biopsy. We
excluded patients with a previous/current diagnosis of
infectious esophagitis, recent intake of PPI (with in 4
weeks), Crohn's disease, esophageal malignancy, patients
with known history of coagulopathy, thrombocytopenia
and esophageal varices. The patients fulfilling above
criteria underwent gastroduodenoscopy and esophageal
biopsies (six to eight), obtained from both the upper
esophagus (five cm below the upper esophageal sphincter
[three bx at least]) and lower esophagus (five cm above
gastroesophageal junction [three bx at least]), as well as
from any other endoscopically visible abnormal
mucosa18. Demographic and clinical characteristics,
endoscopic findings, peripheral blood film with
eosinophilic count, Anti Nuclear Antibodies (ANA),
Prothrombin time with International Normalised Ratio,
presence of related co-morbidities (asthma, atopic
dermatitis, etc.), duration of PPI use, and response to PPI
were also recorded. Response to PPI was considered
when a patient had at least 50% symptomatic
improvement after at least 2 weeks of PPI therapy using
visual analogue scale to assess response.
The typical endoscopic findings of EoE include
edema (decreased vasculature, pallor), exudate
(superficial white specks coating the mucosa), furrowing
(linear lines, longitudinal to the esophageal axis),
concentric rings (“trachealization”), and strictures.
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Stool examination was done to rule out parasitic
infections. Two experienced pathologists interpreted the
biopsies independently and thereafter reached to a
conclusive result after discussion. Presence or absence of
features of reflux esophagitis, presence or absence of
eosinophil, evidences of eosinophil degranulation,
presence of parasites, sub-epithelial stromal changes, and
presence or absence of epithelial dysplasia or malignancy
were noted in all the biopsies. The number of eosinophils
per high-power fields was recorded, based on averaged
eosinophil count in all the biopsy fragments. EoE was
diagnosed if number of mucosal eosinophil infiltrate was
3
more than fifteen per high-power field .
Statistical analysis Qualitative data and
quantitative data were analyzed using chi-square and t
test, respectively. Univariate analysis of various factors
was carried out to determine independent predictors of
EoE in patients with various esophageal symptoms.
RESULTS
390 consecutive patients fulfilling inclusion
criteria were screened and on endoscopy and other
relevant investigations such as barium swallow. The
results were; obvious esophageal growth (170), extrinsic
esophageal compression (35), peptic stricture (10),
corrosive stricture (54), esophageal candidiasis (9) and
achlasia (6) and these were excluded.
106 patients were included as study subjects
[Figure 1]. Mean age of the study subjects was 40.8 ± 15.1
years (Range 18- 77 years). 51 patients (48.1%) were men
and 55 (51.9%) were females. Median duration of
symptoms was 7 months (Range 2-24 months). 14
(13.2%) were smoker, 10 (9.4%) were oral tobacco users
and 18 (17%) were chronic ethanol users. Previous
intermittent use of PPI was present in 72 patients.
Symptoms were retrosternal pain (75.47%), heart burn
(52.8%), dysphagia (20.75%) and food bolus impaction
(0.9%). A personal history of allergy was seen in 10
patients (9.4%). Response to PPI was seen (with
omeprazole 20 mg twice daily for 2 weeks) in 53 patients
(50%). Stool microscopic examination revealed presence
of giardia cysts in the stool in 6 patients (5.66%). Human
immunodeficiency virus (HIV) testing was done in all the
patients; none of them had a positive test. The overall
median absolute eosinophil count in this cohort was 134
(43–1500). At our institution, the upper limit of peripheral
3
eosinophil count is considered as 400/mm . Patients who
had severe or complete dysphagia were auto excluded and
underwent endoscopy as soon as feasible, other
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underwent endoscopic procedure after 6 weeks (PPI twice
daily for first 2 weeks to see PPI response and stoppage of
PPI, 4 weeks prior to endoscopic procedure) and those
with response were shifted to H2 receptor blockers
(ranitidine 150 mg bd) to exclude PPI responsive
esophageal eosinophilia. Forty one (38.6%) patients had
normal findings on endoscopic examination. 64 (60.4%)
patients had features of esophagitis in accordance with
Los Angeles classification19 [LA-A in 32 (30.18%), LA-B
in 25 (22.64%), LA-C in 3 (2.8%) and LA-D in 4 (3.77%).
One patient (0.9%) showed trachealization of the
esophagus with esophageal rings and linear esophageal
furrows (Table 1). The patient with trachealization of the
esophagus was later diagnosed to have EoE based on
histology. One patient (0.9%) with esophagitis was also
later diagnosed to have EoE.
Prevalence of EoE in patients with esophageal
symptoms:
Esophageal biopsy revealed significant
eosinophilia of more than 15/high-power field in 2 of 106
patients with esophageal symptoms. The mean peak
eosinophil count in EoE patients was 75/HPF (Range 6090). Eosinophilic infiltration was seen in both proximal
and distal sites of esophaus in both patients. Eosinophilic
abscess were found in one patient; superficial layering,
basal zone hyperplasia and dilated intercellular spaces in
both the patients. So, the prevalence of EoE was 1.88%.
Both the patients with EoE were male and the median
duration of symptoms in them were 9 months (range 6 to
12 months). Both the patients had retrosternal pain, while
one had dysphagia, history of foreign body impaction and
heart burn. A history of allergy was noted in 1 (50%) of
them. Median absolute eosinophil count was 525/mm3
(range 160-890) in comparison to those without EoE [134
(range 43–1500)/mm3]. While they were on PPI, none
had response to this medication compared with 51%
response in those without EoE. Stool microscopic
examination of both the patients was normal (Table 1).
Predictors of EoE in patients with esophageal
symptoms:
Combination of clinical features (retrosternal pain,
heart burn, dysphagia to solids and food bolus impaction)
reached statistical significance in patients with EoE
versus those without it (p=0.0001). Patients with EoE had
more history of allergy (8.6% vs. 50%, p=0.45), higher
median absolute eosinophil count (525 vs 134 p=0.12)
and lower response to PPI (0% vs 50%, p=0.31) on
univariate analysis, but none of these result reached
statistical significance (Table 2).
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Table 1. Baseline Characteristics of Patients with Esophageal Symptoms

Table 2: Predictors of Eosinophilic Esophagitis in Patients with Esophageal SymptomsUnivariate Analysis
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DISCUSSION
In the present study, the prevalence of EoE in
patients with esophageal symptoms was 1.88% which
was similar to the study conducted by Baruah et al, which
18
is study in GERD patients for prevalence of EoE . MK
Joo et al, in patients with upper gastrointestinal or
esophageal symptoms had shown the prevalence of EoE
15
to be 6.6% , which is higher than reported by us. In
another study by Veerappan et al, on 400 consecutive
patients undergoing esophagogastroduodenoscopy for
13
various indications, EoE was identified in 6.5% cases . If
we include all patients undergoing esophagogastroduodenoscopy at our centre for esophageal
symptoms, the prevalence of EoE was 0.51% (2 out of 390
in one year), suggesting that EoE is a uncommon disease
in North- west part of our country. We did not find history
of allergy, nonresponse to PPI and eosinophil count to be
predictors for EoE. These factors were shown to be
18
predictors for EoE in the study by Baruah et al . Rather
we found that presence of combination of clinical features
of retrosternal pain, heart burn, dysphagia to solids and
food bolus impaction accurately predict EoE. We found
retrosternal pain in 100%, heart burn in 50%, dysphagia in
50% and food bolus impaction in 50% patients with EoE
15
which is quite similar to study by MK Joo et al . Similar
13
to their study and study by Veerappan et al , we found
EoE to be male predominant. Mean age in our patients
with EoE was 51 ± 7 years, which was similar to studies
17,18
by Zink DA et al and Baruah et al . The classic
endoscopic findings in patients with EoE described
include multiple esophageal rings, longitudinal furrows,
whitish plaques and strictures. In the prospective study by
Veerappan et al., the majority of EoE patients (72%) had
one of these findings13. Similarly MK Joo et al had shown
these endoscopic features in 75% of patients with EoE.
We also found that one of our patients with EoE had
trachealization of esophagus with rings and linear
esophageal furrows. In the present study, out of the 64
patients having endoscopically documented esophagitis,
1 (1.5%) had EoE which was quite lower than 14.7% as
18
described by Baruah et al .
In summary, the prevalence of eosinophilic
esophagitis in patients with esophageal symptoms was
found to be 1.88 % which is quite low.
Combination of clinical features of retrosternal
pain, heart burn, dysphagia and food bolus impaction can
suggest eosinophilic esophagitis. Personal histories of
allergy, presence of endoscopic esophagitis, absolute
eosinophil count and nonresponse to PPIs are not
significant associated risk factors for presence of EoE.
There are several limitations in our study. First, we
did not routinely perform a random biopsy at the stomach
The RMJ : Volume - 14, Issue- 3, Dec 2020

and duodenum to exclude eosinophilic gastroenteritis.
However, we performed a gastric or duodenal biopsy in 4
patients who had edema, erythema, hemorrhage and/or
erosions in these areas, and two were found to have
eosinophilic duodenitis, but their esophageal biopsies did
not reveal EoE. Secondly, we could not perform a 24 hour
pH monitoring study of distal esophagus to exclude
abnormal acid reflux as this facility is not available at our
institute. However, both EoE patients were unresponsive
to PPI therapy and this might distinguish GERD from
EoE. The study was single centric and may be suffering
for referral bias, also the possibility of long term
remission of disease by previous PPI use is a distinct
possibility. The actual number of EoE is only two, hence a
very large multicentre study only can resolve these
discordant findings.
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Doppler Velocimetry of Umbilical Artery in Hypertensive Disorders of Pregnancy
Rashma Gera*
ABSTRACT
Objective: To study Umbilical artery Doppler
velocimetry in hypertensive disorders of pregnancy
(HDP) and analysis of abnormal Doppler waveform with
perinatal outcome.
Materials & Method: This was a descriptive
observational study of 80 pregnant women with
hypertensive disorders of pregnancy in second and third
trimesters, evaluated with Doppler velocimetry of fetal
umbilical artery and followed for any adverse perinatal
outcome. The study was conducted for one year from
September 2018 to October 2019 in the department of
Obstetrics and Gynaecology at SMS Medical College,
Jaipur.
Results: Umbilical artery flow velocity waveform
correlates with the hemodynamic changes occurring in
the fetoplacental circulation. Increased resistance to
umbilical artery (UA) blood flow is significantly
associated with perinatal mortality and morbidity. My
study showed 60% pregnant women had normal
umbilical artery waveform with Systolic
velocity/Diastolic velocity (S:D<3) and 40% had
abnormal umbilical artery waveforms with S:D>3, absent
end diastolic velocity (AEDV) and reversed end diastolic
velocity (REDV). In patients with AEDV & REDV,
perinatal mortality was 62.5% and 75% respectively, with
intrauterine growth restricted fetuses (IUGR) being
37.5% and 100% respectively in the above groups.
Conclusion: Fetuses with abnormal umbilical
artery Doppler velocimetry had fetal distress requiring
caesarean delivery, Apgar score < 7 at 5 minutes, higher
incidence of low birth weight and IUGR neonates,
admission to neonatal intensive care unit (NICU), still
birth, low gestational age at delivery and perinatal
mortality.
Key Words: Doppler velocimetry, perinatal
outcome, HDP, UA S/D ratio, AEDV, REDV

INTRODUCTION
Hypertensive disorder of pregnancy is one of the
most common complication that effects human
pregnancy. It is one of the leading cause of maternal &
fetal mortality & morbidity1. It comprises 7-10% of all
pregnancies.A major pathophysiological feature of HDP
is peripheral increase in vasospasm. As a result,
uteroplacental perfusion is compromised which leads to
various complications such as intrauterine fetal death
(IUFD), intrauterine growth restriction, low birth weight
(LBW) neonates, neonatal deaths and morbidity.
The main goals of prenatal testing are to identify fetuses at
increased risk for perinatal morbidity & mortality. Among
high risk patients, several studies suggested a significant
decrease in neonatal morbidity & mortality when Doppler
evaluation was a part of fetal surveillance2.
The purpose of the study was to evaluate the role of
umbilical artery Doppler velocimetry in hypertensive
disorders of pregnancy and analysis of abnormal Doppler
waveform (WF) with perinatal outcome. Although most
antepartum fetal monitoring tests have shown the
significant diagnostic efficacy, only the umbilical artery
Doppler ultrasound has shown the clinical effectiveness
in improving the perinatal outcome3.
MATERIALS AND METHOD
Eighty cases of diagnosed HDP with gestational
age between 28-40 weeks (second and third trimesters)
were studied by color Doppler over a period of one year.
The findings at the time of first examination were taken
into consideration. Repetitive Doppler studies were
performed whenever required. Doppler velocity
waveform analysis of fetal umbilical artery was obtained
using 3.5 MHz curvilinear transducer. S/D ratio,
resistance index (RI) and Pulsatility Index (PI) were used
as the indicator to evaluate perinatal outcome. The results
of first Doppler examination were taken into
consideration for the study. Follow up study was done
whenever required. S/D ratio of more than 3 in umbilical
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artery was considered abnormal. The results were
analysed with parameters of fetal outcome. Free-floating
loop of umbilical cord was examined to evaluate
umbilical artery S/D ratio>3, absent end diastolic flow
and reversed end diastolic flow which are abnormal
waveforms in umbilical artery. The subjects were
followed till delivery and data at the time of delivery and
final perinatal outcome was collected which included
birth weight (using New Ballard Scoring System in our
4
hospital) , number of fetal & perinatal deaths, admission
to NICU & number of days in NICU and mode of delivery.
The statistical analysis was done with Chi-Square test.
RESULTS
The results were compiled in the form of Tables and
Figures as given below from Table 1-5 and Figure 1-3.
DISCUSSION
Hypertensive disease of pregnancy is related to
development & function of uteroplacental &
fetoplacental circulations thus resulting in improper
blood flow in uterine and umbilical arteries. An adequate
fetal circulation is necessary for normal fetal growth. The
primary defect that predisposes pregnancy to
uteroplacental complication appears to be partial/
complete failure of trophoblastic invasion5.
Doppler ultrasound examination is a non-invasive
method, which gives useful information about impaired
blood flow to the fetus at risk among high risk patients.
Several studies suggested a significant decrease in
neonatal morbidity & mortality when Doppler evaluation
2
was a part of fetal surveillance .
The rates of preterm birth, growth restricted
foetuses and perinatal death, are significantly increased in
6,7
pregnancies complicated by severe preeclampsia .
Elective preterm delivery is frequently advised for
hypertensive women so as to improve neonatal outcome,
although this may result in higher fetal mortality and
morbidity due to prematurity.
Table1: Incidence of abnormal velocity waveform in
umbilical artery

In my study of 80 hypertensive patients, 60%
patients had normal Doppler WF (S:D<3) whereas 40%
had abnormal S/D ratio (S:D>3) in umbilical artery
[Table1]. S/D ratio ≥ 3 is considerd abnormal after 31
8
weeks of gestation . Various studies have been done
27

regarding timing of delivery and birth weight of neonates
9,10
in relation to normal and abnormal WFs. . These studies
showed that, with abnormal WF there is a tendency for
delivery at an earlier gestational age with low birth weight
of baby.
Table 2 : Effect of umbilical artery velocimetry on
timing of delivery and birth weight in cases of HDP

Table 2 shows 60 % of HDP patients had normal
WF with S:D<3, whereas 40% patients had abnormal
WFs. 25% had S:D>3, 10% had AEDV, and 5% had
REDV WFs.
S:D≥3 suggests that diastolic flow is reducing and
fetus is suffering from hypoxia. Timely delivery either by
induction or caesarean section can save the fetus.
There was a tendency to prematurity (36.3 – 31.5
weeks) and low birth weight (2.4 –1.11 kg) in both normal
and abnormal WF groups. Average gestational age at
delivery was 34.4 weeks with S/D ratio >3, 31.7 weeks
in AEDV & 31.5 weeks in REDV groups with average
birth weights being 1.83, 1.25 and 1.11 kg respectively.
Table 3: Neonatal outcome in AEDV & REDV cases of
umbilical artery

Table 3 shows outcome of pregnancies with absent
or reversed end diastolic flow (AEDV and REDV). The
most extreme WF abnormality is REDV followed by
AEDV.
The RMJ : Volume - 14, Issue- 3, Dec 2020
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The present study out of 32 cases with abnormal
WF, 10% cases showed AEDV and 5% cases showed
REDV. These WFs are predictive of fetal death within 12
to 24 hours period unless the fetus is delivered. Therefore
aggressive perinatal management is advised in these
groups. In AEDV group, there were 62.5% still births
(vaginal deliveries) with following gestational age at
delivery (GAD) and birth weight: (1) 27 weeks [0.9 kg],
(2) 30 weeks [1 kg], (3) 30 weeks [1 kg], (4) 31weeks
[1.05 kg], (5) 31 weeks [1 kg]. In 2, 3 and 4 cases
caesarean section was not done because the last Doppler
scan prior to delivery showed 26 weeks GA, whereas in
case no. 5, caesarean section was not done as the last scan
showed 29 weeks GA and she was G3P2 (third gravid
with 2 live children). Both 4 and 5 cases were IUGR.
In these cases there is a significant perinatal
mortality as judged by caesarean section performed (for
fetal distress), low Apgar scores and days in NICU.
Perinatal mortality was 62.5% (5 still births) in
AEDV group, whereas it was 75% (2 still births and 1
early neonatal death due to necrotising enterocolitis) in
REDV group. There was 1 late neonatal death due to
septicaemia in AEDV group. The same was observed by
11
Battaglia et al in their studies . The present study is in
agreement with the previous studies done by B.J.
Trudinger et al, 1985 9.
The patients with AEDV in umbilical artery should
undergo intensive surveillance & REDV represents a preterminal fetal state12. Patients with AEDV & REDV have
13
gravest outcome as shown by MC Parland . This suggests
umbilical artery is a good predicator of fetal outcome.
Figures 1-3 show normal and abnormal WFs (AEDV and
REDV) for UA
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Table 4 : Analysis of Neonatal outcome in HDP cases in
relation to Doppler WF of umbilical artery
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In the abnormal WF group of umbilical study, poor
fetal outcome was detected in 76.6% (23 out of 30) cases.
In this group, 30% (9 out of 30) cases showed 5 min Apgar
score <5 and 46.6% (14 out of 30) cases had birth wt<10th
perecentile. There were 7 neonatal deaths out of total 30
cases. It is apparent that poor fetal outcome occurred with
a normal umbilical study only in 23.3% (7 out of 30)
cases. In this group 5 neonates were small for gestational
age but only 2 required neonatal support. There was 1
neonatal death due to preterm and low birth weight of the
baby.
Table 5: Relation of good and bad fetal outcome with
normal and abnormal umbilical artery WF.
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Table 5 shows that bad fetal outcome is associated
with abnormal WF and this association is found to be
statistically significant (p< .05).
CONCLUSION
Analysis of fetoplacental circulation in HDP, by
Doppler study shows that indices such as increased S/D
ratio, AEDF and REDF in the umbilical artery precede the
clinical manifestations of disease by weeks to months
which significantly predict the perinatal outcome and thus
help us to take active intervention and improve the fetal
salvage. With abnormal indices, there was an increased
incidence of operative deliveries and NICU admission
due to fetal distress, LBW, low Apgar, RDS and IUGR.
Thus Doppler flow velocimetry is useful to analyse the
adverse perinatal outcome. The results of my study
support the use of Doppler umbilical artery waveform
analysis as an important fetal welfare investigation with a
good prognostic value.
Source of Support: None, Conflict of Interest: None

7.

8.

9.

10.

11.

12.

13.

29

Zeeman GG, Dekkor GA: Pathogenesis of
preeclampsia: a hypothesis. Clin Obstet Gynecol
1992;35: 317-337.
Newnham JP, O'Dea MRA, Reid KP, et al. Doppler flow
velocity waveform analysis in high risk pregnancies : a
randomized controlled trial. Br. J. Obstet Gynecol 1991;
98 : 956-963.
Doppler in obstetrics, Kypros, Nicholaides, Gluseppe
Rizzo Kurt Hecher and Renato Ximenes –Chapter 1:423.
New Ballard Score, Expanded to include extremely
premature infants. J. Pediatir 1991 Sep;119(3):417-23.
Khong, T. DeWolf, F.Robertson, Inadequate maternal
vascular response to placentation in pregnancies
complicated by Pre eclampsia.
Lin CC, Lindheimer MD, River P. Fetal outcome in
hypertensive disorders of pregnancy. Am J Obstet
Gynecol 1982; 142:255.
Sibai B, Spinnato JA, Watson DL. Pregnancy outcome
in 303 cases with severe preeclampsia. Obstet Gynecol
1984; 64:319-321.
Fleischer A, Schulman H, Farmakides G, et al.
Umbilical artery flow velocity waveforms & intra
uterine growth retardation. Am J. Obstet Gynecol 1985;
151:502-505.
BJ Trudinger, WB Giles, CM Cook, et al. Fetal umbilical
artery flow velocity waveforms and placental resistance;
clinical significance. Br J Obstet Gynaecol,1985;92:2330.
Anupama Bandi, S. Bandi, K. Bhagwat. Colour Doppler
Studies in High Risk Pregnancies. J of Obstet Gynaecol
of India August 1995:587-93.
Baltaglia C, Artini PA, Galti G, et al. Absent or reverse &
diastolic flow in umbilical artery & severe intrauterine
growth retardation. Acta Obstet Gynecol Scand 1992;
72:167-171.
Weiner Z, Farmakides G, Schulman H, et al. Central &
peripheral hemodynamic change in fetus with AEDV in
umbilical artery; Correlation with computerized fetal
heart rate pattern. Am J. Obstet Gynecol 1994; 170: 509 515.
MC Parland P, Steel S, Pearce Jm : The clinical
implication of absent or reversed end diastolic
frequencies in umbilical artery flow velocity waveform.
Eur J. Obstet Gynecol Report Biol 1990; 37 : 18-23.

The RMJ : Volume - 14, Issue- 3, Dec 2020

ORIGINAL ARTICLE
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ABSTRACT
Objective : The objective of the study was to
describe the imaging features of conjoined twins which
are a complication of monochorionic monoamniotic
twins fused in utero. This study will aid in early diagnosis
of conjoined twins using ultrasound, describing the
various types of conjoined twins and role of recent
advances like 3-D ultrasound and MRI in aiding their
management.
Study Design : The observational institutional
study was done over a period of May 2019 to December
2019 in which 4 cases were diagnosed antenatal as
conjoined twins by using ultrasound.
Results : Four cases of conjoined twins (two
thoracopagus and two thoraco-omphalopagus) were
accurately diagnosed on antenatal ultrasound. After
detailed counseling of the parents regarding risks and
benefits of this complicated pregnancy and obtaining
written consent, all the four cases were terminated.
Conclusion : The Ultrasound plays a vital role in
early diagnosis and management of conjoined twins.
Also, 3D ultrasound and MRI helps in better
characterization of fused body parts and connection
between vital organs thus it aids in the management. It is
important to detect these cases early as termination of
pregnancy is less risky in early stages as compared to late
stages.
INTRODUCTION
Conjoined twins are a rare form of monozygotic
twins fused in utero. The incidence of conjoint twin falls
1
in the range of 1:50,000 to 1:100,000 live births . It
depends on duration of separation of embryonic plates2 in
a monozygotic twin pregnancy as described in the
following table 1.

Table 1 :

The prognosis of conjoined twins is poor and
depends upon which vital organ system is shared3. The
data suggests that 40-60% cases die in utero and almost
4
35% cases die within a day after birth .
Conjoined twins are classified according to their
prominent site of connection as described in following
table 2.
In this article, we demonstrate the appearances of
conjoined twins with different sites of connection using
ultrasound.
MATERIALS AND METHOD
An observational institutional study was done over
a period of May 2019 to December 2019 .All the 4 cases
were diagnosed antenatal by using ultrasound machine –
ALOKA with curved array transducer (1–5 MHz).
Detailed histories of parents were taken regarding
exposure to medications, use of assisted reproductive
techniques and family history of twins. Examination of
each placenta was done for any abnormality and number.
Each fetus of the 4 twin cases was individually evaluated
from the head to the foot. The site of fusion was noted. The
numbers of vital organs were evaluated such as heart and
color Doppler was applied for identifying vascular
connections between the twins. Liver and GIT were
evaluated for complications of hepatobiliary system. The
pelvis was evaluated for the bladder, genitals and for
fusion abnormalities. The number of limbs was also
noted.
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Table 2

31

The RMJ : Volume - 14, Issue- 3, Dec 2020

Case Series on Rare Anomaly of Conjoined Twins

separate heads with shared sternum, diaphragm and
abdominal wall till the umbilicus (Fig- 4C). They were
sharing a common heart (Fig- 4D) and liver. Pelvis and
urinary tract were separated. Each of the twins had a two
pair of limbs.
Fig-3

Fig-4A

Fig-4B

Fig-1
Fig-4C

Fig-2A

Fig-2C Fig-2C

Fig-2B

Fig-2D

First case was a pair of thoracopagus twin (Fig- 1)
with 14 weeks of gestational age diagnosed in a 23 year
primigravida.USG with curved array probe revealed
single placenta, single umbilical cord with conjoined
twins from thorax region till the upper part of the
abdomen facing towards each other with two separate
heads, fused thorax with shared heart (Fig- 2A and 2B).
They had two unfused spines and two separate pelvises.
Each of the twins had a two pairs of limbs. One of the
twins had Occipital encephalocele (Fig- 2C) and club foot
deformity in both lower limbs (Fig- 2D)
Second case also was a pair of thoracoomphalopagus twin (Fig- 3) with 15 weeks of gestational
age diagnosed in a 24 yrs old primigravida. USG with
curved array probe revealed single placenta with single
umbilical cord and conjoined twins fused from the thorax
till the umbilical region (Fig- 4A and 4B). Twins had two
The RMJ : Volume - 14, Issue- 3, Dec 2020

Fig-4D

Third case was a pair of thoraco-omaphalopagus
twin (Fig- 5) with 20 weeks of gestational age diagnosed
in a 27 year old second gravida with past obstetric history
of normal vaginal delivery of term child.USG with curved
array probe revealed single placenta with single umbilical
cord, conjoined twins had 2 separate heads (Fig- 6A) and
they were fused from the thorax till the umbilical region
with sharing of a common heart and liver (Fig- 6B and
6C). Pelvis and urinary tract were separated. Each of the
twins had a two pair of limbs.
Fig-6A

Fig-6B

Fig-6C

Fig-5
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Fourth case was a pair of thoracopagus twin of 13
weeks of gestational age diagnosed in a 24 years old
primigravida. USG with curved array probe revealed
single placenta with single umbilical cord conjoined twin
from thorax region till the upper part of the abdomen
facing towards each other with two separate faces, fused
thorax with shared heart, two unfused spines and two
separate pelvises (Fig-7A). Each of the twins had a two
pairs of limbs. 3D ultrasound was done for better
visualization of thoracopagus twin (Fig- 7B).

gestation and is important for optimal obstetric
management because early termination of pregnancy
have less risk of complications. Fetal echocardiography
should be done optimally at 18 weeks because the degree
of cardiac fusion will determine the likelihood of
successful separation and postnatal viability of the twins.
During ultrasound conjoined hearts are easier to examine
in utero because the amniotic fluid acts as a buffer. Other
US features that suggest the possible diagnosis of
conjoined twins include constant relative positions of the
fetuses with heads and other body parts persistently at the
same level on repeat scans, fetus facing towards each
other, fused body parts with shared organs, fewer limbs
than expected and a single umbilical cord with more than
three vessels.
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RESULTS
After detailed counseling and obtaining written
consent from all the parents, all four pregnancies with
conjoined twins were terminated. No complications were
observed in post-operative period in all four cases.
DISCUSSION
Conjoined twins are rare with the estimated
1
prevalence is 1:50000 to 1:200000 . Fusion theory and
fission theory are two theories behind the origin of
conjoined twins2. According to the fusion theory, two
separate mono-ovulatary embryonic discs undergo a
secondary association after which conjoined twins
develop. According to the fission theory, about 13–15
days post fertilization, the embryonic disc undergoes an
incomplete separation leading to some parts of twin
remained fused.
ANTENATAL ASSESSMENT
The antenatal diagnosis of conjoined twins can be
made with high resolution ultrasound as early as 12 weeks
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ABSTRACT
Here we report a case of a twin pregnancy with one
live foetus and a coexistent partial hydatidiform mole
diagnosed at 34 weeks 5 days. Patient presented with
severe abdominal pain, had 3-4 episodes of vaginal
bleeding. On evaluation she was found to have moderate
anaemia, raised serum β HCG. USG showed a mole with
coexisting normal appearing foetus with a normal
placenta. Spontaneous delivery occurred at 35 weeks of
gestation. The product of conception and placenta were
sent for histopathology which confirmed the diagnosis of
partial hydatidiform mole with normal placenta and
normal foetus. Patient had uneventful post-partum period
and was followed up at 1-month interval, with serial β
HCG measurement which was within normal range.
Key words : partial hydatidiform mole, beta HCG
level
INTRODUCTION
A twin pregnancy with one foetus and a coexisting
partial hydatidiform mole, a rare phenomenon, rising
nowadays due to assisted reproduction techniques. The
reported incidence is 1 in 22 000–100 000 pregnancies,
with most being complete hydatidiform moles with a
foetus; however, the reported prevalence for a partial
mole with a coexisting foetus is 0.005–0.01% of
1,2,3
pregnancies .
Coexistent foetus with a hydatidiform mole
continues to term pregnancy is very rare as they often
have spontaneous or induced terminations for maternal
complications. Here, we report a case detected in the third
trimester, where pregnancy was continued and patient
delivered a live female child at 35 weeks of gestation.
CASE REPORT
A 27-year-old woman, gravida 4, at 34 weeks and
5 days of gestation was admitted in August 2020 in
Zenana hospital attached to SMS hospital and attached
hospitals Jaipur.

Patient was sent to our department for anti-natal
sonography as patient was complaining of severe
abdominal pain. She also had vaginal bleeding episodes in
th
th
3rd, 5 and 6 months of gestation that responded to
conservative management.
Ultrasound examination revealed a single live
foetus with normal appearing placenta with an attached
mixed echogenic mass of size 7.8 × 8.5cm with cystic
changes with minimal vascularity. No foetal structural
abnormalities were noted, foetal biometry was consistent
with period of gestation with an estimated foetal weight of
1969 grams. Amniotic fluid was normal in quantity.
Umbilical artery and uterine artery Doppler were normal
(FIG -1)

Figure : 1 A, B Showing mixed echogenic mass with cystic
changes s/o hydatidiform mole C. left side image showing cystic
mass, right side image showing normal foetus
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LABORATORY FINDINGS
Thyroid stimulating hormone was elevated during
pregnancy, patient was on 100 mcg thyroxine. Patient was
anaemic with haemoglobin level 8 gm/dl during antenatal
period.
Beta HCG levels were elevated (3,62,450
mIU/mL)
Spontaneous delivery held. A soft tissue mass
attached to placenta and a normal live healthy female
child weighing 1900 gm was delivered.
There was past history of initial 2 miscarriages
before this pregnancy, and one uneventful normal vaginal
delivery. No history of assisted reproduction. No
significant other drug or alcohol intake or smoking.
Gross appearance: Macroscopic evaluation of the
placenta showed a 15 × 11× 4 cm discoid placenta with a
weight of 500 g with an attached mass of size 9×8×4cm
showing the presence of focal “grape” like vesicles within
major soft tissue part. (FIG-2)

Figure : 2-On left side normal placenta with normal umbilical cord

-On right side soft tissue mass with focal grape like
vesicles.
Histopathology: Placenta with attached umbilical
cord was normal whereas attached soft tissue mass with
vesicles showed haemorrhage, fibrinoid necrosis,
decidualised stroma, trophoblastic cells, fibrosed as well
as chorionic villi with hydropic degeneration. Villi also
showed trophoblastic inclusion in stroma, patchy
proliferation of trophoblastic cells in the periphery as well
as scalloped margins, findings suggestive of Partial
hydatidiform mole. (FIG-3)
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Figure 3 : A. Normal placenta, C. Normal umbilical cord, B and D
slides of soft tissue mass -image B showing trophoblastic inclusion
and image D showing scalloped margins

Our patient was in good health at 1 month follow up
and had no evidence of recurrence with normal beta HCG
titre.
DISCUSSION
Pregnancies with a hydatidiform mole and a live
foetus are extremely rare, arising in about 1 in 20 000 to
100 000 pregnancies. Three types of molar pregnancy
concomitant with a normal live foetus have been identified
so far, of which twin pregnancy with one normal foetus
having a normal placenta and another complete
hydatidiform mole is the most common; the second type is
twin pregnancy with a normal foetus and placenta and
another partial hydatidiform mole, and the third and most
uncommon occurrence is a singleton normal foetus with
partial hydatidiform mole pregnancy4. Our case was the
second type, in which twin pregnancy resulted in a partial
hydatidiform mole and a coexistent normal live foetus.
CONCLUSION
On the basis of our experience, in twin pregnancy
with one partial mole and one live foetus with no gross
foetal abnormalities and normal colour doppler study on
ultrasonography, we recommend continuation of
pregnancy till viability of foetus and as long as maternal
complications are absent or controllable. However,
updated treatment criteria are still needed, and intensive
maternal antenatal follow‐up with sonography and beta
HCG titre is necessary.
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A Case Report on Congenital Mesoblastic Nephroma
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ABSTRACT
Congenital mesoblastic nephroma is a
mesenchymal tumour of kidney that occurs in neonatal
period in 50% cases and 80% cases are reported during
1
first month of life . It is usually unilateral low grade
malignant tumour which is composed of hamartomatous
tissues lying between the nephrons. If the tumour is found
antenatal it is usually detected in third trimester and
usually associated with polyhydramnios. It is compatible
with life as neonate can be operated with excellent
prognosis. If not treated it is capable of causing life
threatening metastasis. Here we are reporting a rare case
of congenital mesoblastic nephroma.
INTRODUCTION
Congenital mesoblastic nephroma is although rare
but it is the most common neonatal renal tumour
2,3
diagnosed in first 3 months of life . It is sporadic type of
hamartomatous tumour which is usually not associated
with any other congenital anomaly. On imaging it is very
difficult to be differentiated from Wilms tumour which is
a most common renal mass in age group of 1-8 years. It is
important to differentiate between these two tumours
because congenital mesoblastic nephroma has a better
prognosis then Wilms tumour.
CASE REPORT
25 Days old male neonate came in our hospital with
complaint of lump at the left lumber region. On physical
examination there was a palpable mass in left lumbar

region which was mobile & non tender. On USG ,there
was a well defined solid hyperechoic mass lesion causing
splaying of PCS of left kidney extending into pelvis. On
colour Doppler study, mass was showing high internal
vascularity supplied ( fig 1) . On CECT abdomen, there
was a large well defined heterogeneously enhancing soft
tissue density mass lesion which appeared to be arising
from medial part of left kidney causing mild contralateral
displacement of blood vessel & bowel with no obvious
thrombus seen in IVC and renal vein (fig 2). Left
nephrectomy was done by ligating renal vessels at renal
hilum due to high vascularity of mass (fig 3). On
histopathology it was found to be a mesoblastic nephroma
(fig 4). Post operative period was uneventful and there
was no recurrence found up to 1 year of follow up.
DISCUSSION
Congenital mesoblastic nephroma (CMN) or foetal
renal hamartoma is neonatal renal tumour which
clinically presents with a palpable abdominal mass and
less frequently associated with haematuria4. There are 2
subtypes, classical type and cellular type. In classical
type it is a solid un-encapsulated mass which often occurs
near the renal hilum, Haemorrhage and necrosis are
infrequent while in cellular type it is more heterogeneous
5
with frequent haemorrhage and necrosis . Postoperatively
it is confirmed by histopathology which shows oval to
spindle cells arranged in bundles and whorls. Treatment is
complete surgical excision with excellent prognosis.

Figure 1: well defined solid hyper echoic mass lesion causing splaying of PCS of left kidney extending into pelvis.
There is increased vascularity on colour Doppler.
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Figure 2 : CECT abdomen shows a large well defined heterogeneously enhancing soft tissue
density mass lesion appeared to be arising from medial part of left kidney.

Figure 3 : Post Operative Image

Figure 4 : Histopathological Image
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Twin Anemia-polycythemia Sequence, Early Detectable Complication of
Monochorionic Twin Gestation- a Rare Case Report.
Mukesh Mittal*, Pragati Gakher**, Ashish Gangwal**

ABSTRACT
Here we report a case of twin pregnancy with one
live fetus and another demised fetus diagnosed at 21 week
of gestation. Patient presented for routine antenatal scan.
On evaluation, she had twin gestation with
polyhydramnios and one demised fetus. USG scan
showed a single anterior placenta and on Doppler MSAPSV of live fetus was >1.50 MoM for gestational age.
Provisional diagnosis of Twin- anemia polycythemia
sequence was made. Evaluation of both fetuses confirmed
the diagnosis postnataly.
INTRODUCTION
When Mononchorionic twins have single placenta
with multiple anastomosis which allows blood transfer
from one fetus to other fetus then it may lead to large
hemoglobin difference in both fetus. Placental studies
showed that these placentas have only few and small AV
anastomosis and absent AA anastomosis. TAPS can be
diagnosed antenatally or after the delivery. In antenatal
period TAPS can be diagnosed based on Doppler
ultrasound abnormalities as it will show an increased peak
systolic velocity in the middle cerebral artery (MCAPSV)> 1.5 multiples of the median (MoM) in the donor
twin (suggestive of fetal anemia) and a decreased MCAPSV < 0.8 MoM of the recipient twin (suggestive of
Polycythemia)
CASE REPORT
A 28 year old woman, primipara, presented at
Zenana Hospital, attached to SMS Medical College,
Jaipur in January 2020 for routine antenatal examination
nd
in her 2 trimester. She was sent to department of radio
diagnosis and modern imaging for antenatal scan.
Ultrasound examination revealed twin gestation
with absent fetal cardiac activity in one fetus and
polyhydramnios. Other fetus had normal cardiac activity
and gestational age was 21 weeks. Further evaluation

revealed that the dead twin was stuck to the side of uterus.
Single, anterior placenta was seen.
A thin inter-twin membrane which was closely
applied to the stuck twin was noted.
Color Doppler revealed absent end diastolic flow in
umbilical artery of live fetus and MCA peak systolic
velocity was 1.52 MoM. These all findings led to
suspicion of Twin anemia polycythemia sequence.

Figure 1 : Demised fetus of 21 week gestational age,
stuck to anterior uterine wall
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Figure 2: Polyhydramnios with deepest vertical pocket> 8cm

Figure 3: Stuck twin to anterior uterine wall and single anterior placenta

Figure 4: Live twin with gestational age of 22 weeks

The RMJ : Volume - 14, Issue- 3, Dec 2020

Figure 5: Umblical artery Doppler of live fetus shows
absent end diastolic flow.
Raised MCA-PSV of live fetus, >1.50 MoM for gestational age
(normal for this age is 27.95 cm/sec)

Figure 6: Patient delivered at 22 weeks. Polycythemic twin was
already dead, anemic twin died after few hours.
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DISCUSSION
Staging of TAPS is done prenatally and postnatally.
Prenatal classification:
● Stage 1 – Donor MCA-PSV >1.5 MoM and for
recipient <1.0 MoM, with no other signs of fetal
compromise
● Stage 2 – Donor MCA-PSV >1.7 MoM and for
recipient <0.8 MoM , with no other signs of fetal
compromise
● Stage 3 – Stage 1 or 2 with cardiac compromise
of donor suggested by any of the following:
Absent or reversed end-diastolic velocity in the
umbilical artery
Pulsatile flow in the Umbilical vein
Increased pulsatility index
Reversed flow in the DV
●Stage 4 – Stage 1 or 2 with hydrops of donor

41

Stage 5 – Demise of one or both fetuses
preceded by TAPS
Postnatal classification is done according to the
inter-hemoglobin difference (g/dl) between twins:
●Stage 1 – >8
●Stage 2 – >11
●Stage 3 – >14
●Stage 4 – >17
●Stage 5 – >20
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