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MESSAGE FROM EDITOR-IN-CHIEF DESK
“He who does not research has nothing to teach” Proverb

It gives me immense pleasure to put forward this issue of Rajasthan Medical
Journal. The journal gives an opportunity and a wide platform to the faculty and
residents to publish their ongoing original research articles and findings.
I am grateful to the contributors for making this Journal a reality. Special
thanks to the members of the Editorial Board whose untiring efforts have made the
journal live up to its standards. This is a peer reviewed journal with contributions
from all the medical fraternities.
I express my gratitude to the review panel that has done its part with
promptness and excellence. In time, the RMJ will become a recognized forum for
learning and exchange of ideas by and for medical professionals in India and
abroad.
Authors do not have to pay for submission, processing or publication of
articles in RMJ. The journal gives preference not only to clinically oriented studies
but studies relating to medical education, experimental and animal studies.
I encourage especially the new generation of doctors to contribute whole
heartedly in this journal. I recommend this journal to the colleagues in the health
care sector, both public and private. The continuing success of this journal should
give us a sense of pride and achievement.
Please promote the residents and fellow colleagues to contribute articles to
this journal in a timely manner.

Dr. U.S. Agarwal
Editor-in-chief

The Rajasthan Medical Journal
FROM THE EDITORS
Dear readers,
We take pride to introduce to you this issue of RMJ which is a collaborative
effort of the entire team of SMS Medical College.
It is delighting to witness the growth of RMJ both in terms of increased
circulation and quality publication. The continuous effort of the Editorial Board is
indeed commendable.
This issue specifically provides comprehensive, authoritative and readable
articles in the field of medical sciences. It is going to clearly spell out the popularity
of the journal.
I hope this manageable volume would serve to dispel awe towards research.
The approach is holistic, covering all the aspects of health.
My sincere thanks to my colleagues for their valuable suggestions and
support.

Dr. I.D. Gupta
Editor

Dr. S.K. Jain
Editor

ORIGINAL ARTICLE
Mean Platelet Volume: A Supportive Predictor of Alcoholic Liver Cirrhosis
Gaurav Gupta*, Amritesh Kumar**, Nidhi Sharma***, Sandeep Nijhawan****
ABSTRACT
INTRODUCTION
Fatty liver is earliest response seen in 90 percent of
daily drinkers and binge drinkers whereas cirrhosis
develops in 10 percent of alcoholics. Liver biopsy is
the gold standard to differentiate in between
steatosis, steatohepatitis and fibrosis. Non invasive
methods are needed to differentiate in between
alcohol related cirrhosis and fatty liver. Since
alcoholic liver disease is state of continuous low
grade inflammation with concomitant
thrombocytopenia, role of inflammatory markers
such as Mean platelet volume (MPV) are needed to
be investigated.
OBJECTIVE
To compare the difference in MPV values in alcohol
related cirrhosis and alcohol related fatty liver and to
see whether these indices could be predictive in
differentiating in between them.
METHODS
50 patients each of alcohol related cirrhosis and fatty
liver between January 2014 to December 2014 were
included. Data regarding base line parameters were
compared in between two groups. MPV. PDW and
Platelet count were determined for all study
participant. The cut off value of MPV was calculated
on basis of receiver operative characteristic (ROC)

curve analysis. The ability of MPV to predict
cirrhosis was analyzed by kappa statistics.
RESULT
Statistically significant increase in MPV was seen in
patients with cirrhosis in comparison to fatty liver
group (p<0.001). Significant increase in PDW , (p
<0.01), along with decrease in platelet count
(p<0.001 ) was also seen in alcoholic cirrhosis in
comparison to alcoholic fatty liver disease. ROC
curve analysis suggested that minimum cut off of
MPV for cirrhotic patient should be 11.5 with
sensitivity, specificity, positive predictive value,
negative predictive value of 80%,42%,57.9%,67.7%
respectively(area under curve : 0.762)
CONCLUSION
MPV can be used as a supportive predictor to
differentiate in between alcohol related cirrhosis
and fatty liver
KEY WORDS; Mean platelet volume, Platelet
distribution width, fatty liver, Alcohol related
cirrhosis

*Associate Professor, **Senior Resident, ****Senior Professor
Department of Gastroenterology, SMS Medical College, Jaipur
***Assistant Professor
Department of Pathology, SMS Medical College, Jaipur
CORRESPONDING AUTHOR :
Dr. Gaurav Gupta
15, Brij Colony, Behind Chambal Power House,
Hawasadak, Sodala, Jaipur-302019
Mob. : 09214027938
E-mail: kumarggauravpgi@gmail.com
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INTRODUCTION
Alcohol has been recognized as a true hepatotoxin
for many years. Acute inflammation as a defense
against noxious stimuli is very important for
homeostasis in the body, whereas chronic exposure
to an agent that induces inflammation may cause a
deregulated or unresolved inflammatory response,
which causes chronic inflammation. Chronic alcohol
exposure can lead to alcoholic liver disease,
including hepatitis, cirrhosis and hepatocellular
carcinoma, and chronic inflammation can
simultaneously cause systemic medical illness. One
of the most common etiologies of chronic liver
disease in India is alcohol. Fatty liver is almost
universal in patients who regularly take alcohol.
Liver biopsy is gold standard for determining
precisely the type of hepatic injury. Most patients
with alcoholic liver disease have some degree of
thrombocytopenia which advances usually with
degree of injury.
Platelet indices such as Mean Platelet Volume
(MPV) and Platelet Distribution Width (PDW) are
parameters generated by some of the full blood count
analyzer as part of complete blood count (CBC).
Being natural sources of growth factors like insulin
like growth factor-1, platelet derived growth factor
and vascular endothelial growth factor; platelets
have an important role in different processes such as
inflammation, angiogenesis, repair and regeneration
of tissues1.
Platelet volume is an indicator of platelet function
and activation. MPV is a machine-calculated
measurement of the average size of platelets found in
blood . Since the average platelet size is larger when
the body is producing increased numbers of platelets,
the MPV test results can be used to make inferences
about platelet production in bone marrow or platelet
destruction. Normal range is given as 7.5-11.5
femtoliter (fl). The reference range for MPV varies
with the platelet count, reflecting regulatory
homeostasis of the total platelet mass. Thus, a
normogram must be used to interpret the MPV, with
reference to the platelet count. MPV varies with time
in ethylenediaminetetraacetic acid (EDTA)
anticoagulated samples.
2

EDTA-induced platelet shape changes result in a
progressive increase in MPV with impedance
technology. A high MPV in a thrombocytopenic
patient indicates active bone marrow production of
platelets. A low MPV in a thrombocytopenic patient
is indicative of bone marrow suppression.
PDW is an indicator of variation in size of platelets,
which can be a sign of active platelet release. A
normal PDW indicates that platelets are mostly of the
same size, while a high PDW means that platelet size
varies greatly, a clue that there may be a disorder
affecting platelets. Many studies have published role
of these indices (MPV, PDW) in various diseases in
2, 3
respect to controls
Many theories exist regarding the genesis of
thrombocytopenia in patients with liver disease.
Decreased thrombopoietin (TPO) levels, splenic
sequestration of platelets due to portal hypertension,
auto-antibody destruction of platelets, and bone
marrow suppression due to underlying liver disease
can all contribute to thrombocytopenia. Low levels
of TPO measured in patients with cirrhosis resolved
after undergoing liver transplantation, reinforcing
the role of TPO levels in liver disease related
thrombocytopenia. So, with continuing low grade
inflammation of alcoholic liver disease,
thrombocytopenia should increase leading to
increase in MPV and PDW
Differentiating between alcoholic fatty liver disease
and alcoholic liver cirrhosis often requires invasive
procedure like liver biopsy. There is an unmet need
for newer non invasive parameter to differentiate
between the two.
Studies have compared MPV, PDW and platelet
count in between alcoholic fatty liver , nonalcoholic
fatty liver and alcoholic related cirrhosis and found
4
significant difference in these platelet indices .
Considering those studies, high burden of alcoholic
liver disease and the invasive nature of liver biopsy;
current study investigated the role of MPV and PDW
as a supplementary tool in predicting cirrhosis in
alcoholic liver disease.
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MATERIALS AND METHOD
This hospital based observational and comparative
study was done in between January 2014 to
December 2014. We included consecutive newly
diagnosed 125 patients of alcohol related cirrhosis or
fatty liver who attended gastroenterology ward and
OPD with history of significant alcohol intake (> 210
gram/week).
Venous sample was collected for routine
hematological testing in 3 ml BD vacutainer
containing K2 EDTA 5.4mg and MPV was measured
within one hour of sample collection using
SYSMEX 4000I analyzer. We chose EDTA
anticoagulant and ran the test within an hour of blood
collection, as Dastjerdi et al5 reported that MPV
measured within an hour of sampling using both
citrate and EDTA are not significanty different when
compared to each other.
Liver function test, CBC, Ultrasound (USG)
abdomen, were done in each patient. Diagnosis of
cirrhosis of liver was established on the basis of
clinical, biochemical, ultrasonographic and
endoscopic features. Patients with fatty liver were
identified on basis of ultrasonography, without any
signs of liver decompensation( jaundice, ascites,
variceal bleed) and without significant
transaminitis(>2 X ULN). Data of Hemoglobin,
MPV, PDW, Total Leukocyte Cell count (TLC)
bilirubin, creatinine, Prothrombin Time/INR,
Albumin, Child Pugh score along with ascites,
esophageal varices, AST, ALT was compared in
between cirrhosis and fatty liver group. Child Pugh
scores of patients in cirrhosis group were calculated.
Baseline parameters along with MPV, PDW and
Platelet count were compard in between the two
groups.
Patients with liver disease of etiology other than
alcohol as well as alcohol with other etiologies
including hepatitis B infection, hepatitis C infection,
autoimmune hepatitis and Wilson's disease were
excluded. Patients with confounding factor like
diabetes mellitus, hypertension and
hypertriglyceridemia, thyroid disorder were also
excluded. Patients with clotting disorders, or on
antiplatelet therapy and patients having history of
The RMJ Issue Jan. 2017

thrombosis were excluded .Patients who received
parental vitamin B12 were also excluded Patients
having platelet count less than 50,000/µL were also
excluded. This study was approved by the ethics
committee of the institute.
STATISTICALANALYSIS
Continuous data were summarized in form of mean
and SD. The difference in means was analyzed using
student's t test. Count data were expressed in form of
proportions. Difference in proportions was analyzed
using Chi square test. ROC curve was used to find
area under curve and the critical value of MPV for
determining presence of Cirrhosis among liver
disease cases. Kappa statistics was used to see the
agreement between cirrhosis diagnosed on the basis
of clinical, biochemical, imaging and endoscopic
evaluation and prediction on the basis of MPV for
cirrhosis.
RESULT
One hundred twenty five patients were enrolled in
this study. There were seventy three patients in
alcohol related cirrhosis group and 52 patients in
fatty liver group. Twenty patients in cirrhosis group
were excluded because their platelet count was
below 50,000/µL. Two patients in fatty liver and
three in cirrhosis group, whose complete data could
not be collected, were also excluded. So, finally, 50
patients in each group were included in the study. All
patients were male. Baseline characteristics of the
two groups were studied (Table 1). There was no
statistically significant difference in age, TLC and
creatinine between the two group (p=0.7, 0.5 and 0.3
respectively). Duration of alcohol intake was much
higher in cirrhosis group (p=0.010). AST, ALT and
bilirubin were significantly higher (p=0.001, 0.002
and 0.001 respectively) and albumin lower in
cirrhosis group because of advanced stage of the
disease (p = <0.001). According to Child Pugh class,
23 patients were in Child A, 20 in child B, and 7 in
child C in cirrhosis group.
MPV and PDW was significantly higher in cirrhosis
group as compared to fatty liver group (p=0.000 and
0.000 respectively) whereas Hemoglobin and
platelet counts were lower (Table-2).

3

Mean Platelet Volume: A Supportive Predictor of Alcoholic Liver Cirrhosis
Cut off value of MPV for predicting cirrhosis, based
on ROC curve analysis, for 11.5. Using this cut off
sensitivity, specificity, positive predictive value,
negative predictive value of MPV for diagnosing
cirrhosis was 80%,42%,57.9%,67.7% respectively
(area under curve : 0.762) (figure-1,table-3)
There is a fair agreement between MPV and clinical
evaluation for diagnosing presence of cirrhosis
among cases with liver disease.
DISCUSSION
Platelet volume is an indicator of platelet function
and activation. MPV is a widely used surrogate
marker of platelet activation as it reflects the
inflammatory burden and disease activity in several
disease6, 7. It has also been indicated as risk factor for
8
9
arthrothrombosis .Lippi Gee et a have shown MPV
as supportive diagnostic marker in acute coronary
10
syndrome. Ozhan et al showed that non-alcoholic
fatty liver disease patients have higher MPV. In the
present study, MPV was significantly higher in
alcohol related cirrhosis group which may be
explained on the fact that as alcoholic liver disease
advances, low grade inflammation continues and
thrombocytopenia increases, leading to production
of bigger platelets from marrow. Platelet count also
differed significantly in between the two groups.
Burak S et al11 showed increased in MPV in ascitic
fluid infection in cirrhotic patients due to ongoing
inflammation.
Although conflicting results exist in the literature
that link both increased and decreased MPV to
inflammation, evidence derived particularly from
prospective trials, proposes increase in MPV with
low grade inflammatory conditions. PDW as marker
of platelet activation was also investigated in current
study. It reflects the variation in the size of platelets
which in increased in alcohol related cirrhosis.
Recent evidence has determined that inflammation is
closely linked with development of alcoholic liver
12, 13, 14
disease
. The major sources of chronic lowgrade inflammation in alcoholic liver disease are: a
direct inflammatory cascade from the alcohol
detoxification process and an indirect inflammatory
cascade in response to gut microflora-derived

4

lipopolysaccharides.
Considering this, we hypothesize that these indices
should change with degree of liver injury. Liver
biopsy, although gold standard, cannot be done in
each patient as it is invasive procedure with definite
risk. There is always a need for non invasive test to
differentiate in between the two groups as many
patients of compensated cirrhosis have biochemical
profile and ultrasound finding similar to that of fatty
liver. MPV was found to be more than 11.5 fl in
most of these patients. Multiple studies have
addressed non invasive marker for Non alcoholic
fatty liver disease (NAFLD), but studies on non
invasive methods for diagnosis of alcoholic liver
disease are lacking. On the basis of low platelet count
and MPV >11.5fl, we can assume to differentiate
cirrhosis from fatty liver in alcoholic liver diseases.
There were several limitations of our study. The
sample size was small and only males were included.
Platelet indices were not compared with gold
standard liver biopsy. MPV and PDW cannot be
calculated when platelet count is <50,000, so this
group still remains to be investigated. Further
prospective studies with larger sample size are
needed to confirm these findings
To conclude, MPV may be important non invasive
tool in differentiating in between alcohol related
cirrhosis from fatty liver but studies with larger
number of patients with liver histology are required.
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ORIGINAL ARTICLE
A Comparative Study of Platelet Indices in Normal Pregnancy and Pregnancy
Associated with Hypertensive Disorders
Seema Mehta*, Urmila Mahala**, Manoj Yadav***, Manju Sharma*
ABSTRACT
BACKGROUND: Hypertensive disorders of
pregnancy (HDP) are characterized by significant
increase in platelet aggregation and a decrease in
number of circulating platelets.

indices (i.e. low PLT count, high MPV, high PDW
and high PLCR), in HDP. It was also observed that
deranged platelet indices significantly affected the
maternal and fetal outcome.

OBJECTIVES: To compare the platelet indices in
normal pregnancy & pregnancy associated with
hypertensive disorders. To correlate the changes in
platelet indices with fetomaternal outcome .

KEY WORDS: Hypertensive disorders of
pregnancy, Platelet indices, Preeclampsia, Platelet
Distribution Width.

MATERIAL AND METHODS: In this study 110
pregnant woman with singleton term pregnancy at
age 18-33 years were recruited for the study after
taking informed written consent. The study
population was divided into two groups, Group A
included 55 women of HDP and Group B consisted
of 55 normotensive pregnant women. Blood samples
were analyzed for platelet indices and the pregnant
women were followed up in labour room for
pregnancy outcome.
RESULTS : The mean platelet counts in the case and
control group were (2.0189±0.59077) and
(2.5725±0.66153) respectively. The mean values of
MPV in the case and controls are (11.83±1.64) and
(10.69±1.10) respectively. The mean PDW in cases
was (14.97±3.46) and in control was
(12.32±1.62.The mean PLCR in cases was
(36.34±8.08) and in control was (27.23±6.58).
CONCLUSION: This study demonstrated a strong
association of derangement in maternal platelet

INTRODUCTION: Amongst 'High Risk' groups,
hypertensive disorders of pregnancy is the most
common complication in pregnancy and form a
deadly triad, along with hemorrhage and infection,
that contribute greatly to maternal morbidity and
mortality rates . These conditions, however, are
largely preventable and once detected, they are
treatable. Hypertension during pregnancy is
diagnosed when the systolic pressure is 140 mmHg
or more, and /or diastolic pressure of 90 mmHg 0r
more, measured on two occasions at least 6 hours
apart within 7 days.
Normal pregnancy is characterized by an increase in
platelet aggregation and a decrease in number of
circulating platelets with gestation but more
significant in pregnancy associated with
hypertensive disorders.
The fall in the platelet count is the most frequent
abnormality & is probably due to increased
consumption of platelets in the uteroplacental
circulation leading to a reduction in the number of

*Professor, ** Assistant Professor, ***Medical Officer,
Department of Gynae. & Obst. SMS Medical College, Jaipur
CORRESPONDING AUTHOR :
Dr. Seema Mehta
16-Ganesh Collony, J.L.N Marg, Jaipur-302004
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E-mail : drseemamehta63@gmail.com

6

The RMJ Issue Jan. 2017

A Comparative Study of Platelet Indices in Normal Pregnancy and Pregnancy Associated with
Hypertensive Disorders
circulating platelets, and a compensatory increase in
bone marrow platelet production (13). Platelet
consumption results in the physiological release of
younger platelets which are known to have a higher
mean platelet volume and aggregation tendency.
Platelet activation leads to changes in platelet shape
with increase in platelet swelling and pseudopodia
formation leading to an increase in MPV and PDW .
Platelet indices are becoming increasingly important
in evaluating the integrity of the thrombocytic
function and in screening for patients at risk of
certain diseases such as HDP.
Platelet indices include:
i) Mean Platelet Volume(MPV)
ii) Plateletcrit(PCT)
iii) Platelet Distribution Width(PDW)
iv) Mean Platelet Mass(MPM)
v) Platelet Count
vi) Platelet large cell ratio(PLCR)
Early assessment of severity of Hypertensive
disorders of pregnancy is necessary to prevent
complications like HELLP syndrome and thereby
decrease maternal and fetal morbidity and mortality.
The estimation of platelet indices is a reliable method
for screening of preeclampsia .In this study an
attempt has been made to assess the role of platelet
indices in normotensive pregnant women,
preeclampsia and eclampsia.
MATERIAL AND METHODS: The present study
is a hospital based comparative study. It was
conducted in the Department of Obstetrics and
Gynaecology, SMS Medical College at Mahila
Chikitsalaya, Jaipur from Feb 2013 to Nov. 2014.
110 well dated primigravida with singleton term
pregnancy at age 18-33 years without any medical
disorders were recruited in the study after taking
informed written consent. The study populations of
110 women were randomly divided into two groups:
Group A comprised of 55 women of hypertensive
disorder of pregnancy.
Group B consisted of 55 normotensive pregnant
women.
The RMJ Issue Jan. 2017

The blood samples were taken and sent for CBC,
LFT, RFT, and Platelet Indices and for cross match.
Urine examination was done by dipstick method.
Every patient was subjected to Ultrasonography for
fetal well being and Colour Doppler was done where
required.
Data was collected and analyzed from 110 patients.
Blood samples were analyzed for platelet indices
(platelet count, mean platelet volume (MPV),
platelet distribution width (PDW) and platelet large
cell ratio (PLCR) by automated hematology
analyzer. The pregnant women were closely
followed up till delivery for maternal and fetal
outcome. Cases with poor maternal outcome were
complicated by either eclampsia, reversible brain
damage, pulmonary edema, reversible acute tubular
necrosis or HELLP syndrome. Cases of poor fetal
outcome were those who required NICU admission.
STATISTIC AL ANALYSIS
All the data were analyzed statistically using SPSS
software. The quantitative data were presented as
mean and standard deviation and were compared by
using students t-test and ANOVA test . Qualitative
data was summarized in proportion and analyzed
using Chi-square and 'Z' test. A p value of <0.05 was
considered statistically significant. All the statistical
analysis was done keeping power of study at 80%
and 95% confidence level.
RESULTS AND DISCUSSION:
Out of 110 pregnant women in the study
population,55 women (group A) were hypertensive
and 55 women (group B) were normotensive.
The mean age of the study population was
23.89±3.066years which reflects the peak of
reproductive period. This reflects an increase
prevalence of HDP in young nulliparous women.
Majority of the study population came from urban
area( 60%),belongs to Hindu religion(75.45%),were
literate (88.14%)and were from lower middle
socioeconomic status (56.36%). (Table no.1)
There was no statistically significant difference in
demographic parameters of case and control group.
The mean platelet counts in the case and control
7
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group were (2.0189±0.59077) and
(2.5725±0.66153) respectively. The result was
statistically significant .p =0.004. (Table no.2)
This study showed that a significant decrease in
platelet count was observed in hypertensive disorder
of pregnancy.
1

Similar results were reported by Dube et al. ,
Mohapatra et al.2, Annam et al.3, Dadhich et al.4,
5
6
Freitas et al. ,Mohamed et al. and Wael Ahmed et
7
al.
The mean values of MPV in the case and controls are
(11.83±1.64) and (10.69±1.10) respectively. These
values were statistically highly significant. p
=0.003.(Table no.3)
8

Similar results were reported by Ahmed et al. ,
Santos and Filho9, Annam et al.3, Dadhich et al.4,
5
6
Freitas et al. and Mohamed et al. and Wael Ahmed
7
et al.
The mean PDW in cases was (14.97±3.46) and in
control was (12.32±1.62).This difference was
stastically highly significant (P =0.001). (Table no.4)
Similar results were reported by Ahmed et al.8,
9
3
4
Santos and Filho , Annam et al. , Dadhich et al. ,
Freitas et al.5 and Mohamed et al.6 and Wael Ahmed
7
et al.
The mean PLCR in cases was (36.34±8.08) and in
control was (27.23±6.58).This difference was
statistically highly significant (P =0.001).(Table
no.5)

count, high MPV, high PDW and high PLCR), the
maternal prognosis was poor. (Table no.7) Cases
with poor maternal prognosis were complicated by
either eclampsia, reversible brain damage,
pulmonary edema, reversible acute tubular necrosis
or HELLP syndrome.
Similar results were found in the study of Demir et
al.10 Parnas et al.11 and Wael Ahmed et al.7
CONCLUSION: Our observations and reviews of
other studies showed a strong association of
derangement in maternal platelet indices (i.e. low
PLT count, high MPV, high PDW and high PLCR), in
HDP. It was also observed that deranged platelet
indices significantly affected the maternal and fetal
outcome.
So it is suggested that maternal platelet indices
should be done in pregnancy for early diagnosis and
timely management of hypertensive disorders of
pregnancy and thus preventing complications and
thereby improving maternal and fetal oucome.
Table no. 1
Intergroup comparison of demographic parameters

9

Similar results were reported by Santos and Filho
3
7
and Annam et al and Wael Ahmed et al
Out of 110 patients in study population 102 had good
maternal prognosis while only 8 had poor maternal
outcome. Maternal outcome was good when Mean
PLT count was 2.37x105 ± 0.66 x105 / mm3, MPV
was 11.13 ± 1.43fl, PDW was 13.42 ± 2.94fl and
PLCR was 31.01 ±8.38% and maternal outcome
5
was poor when Mean PLT count was 1.41x10
5
±0.24x10 ,Mean MPV was 12.95 ± 1.36 fl , Mean
PDW was 16.54± 2.38 fl and Mean PLCR was 41.68
± 6.32 %. All the findings of Platelet Indices were
statistically significant (P value<0.05). (Table no.6)
When platelet indices were deranged (i.e. low PLT
8

Table no. 2
Distribution of study population according to Total
Platelet Count

X2= 17.254

df= 5

p value=0.004
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Table No.3
Distribution of study population according to Mean
Platelet Volume

Table No. 6
Relation between platelet indices and maternal
outcome.
outcome

X2= 16.066

outcome

Table No. 7
Relation between platelet indices and NICU admission
df= 4

p value=0.003

S

Table No.4
Distribution of study population according to
Platelet Distribution Width

X2= 26.292 df= 5

p value=0.001

S

Table No. 5
Distribution of study population according to Platelet
Large Cell Ratio

X2= 26.292 df= 5

p value=0.001
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Aims: The primary objective of this study was to
study the demographic characteristics of patients
attending a newly set up Palliative care center (PCC).
The secondary purpose was to detect frequency of
different cancers in these patients.
Settings and Design: Retrospective cross-sectional
observational study.

lung cancer (21.64%) followed by cancer of oral
cavity (15.44%) and breast cancer (13.24%).
Frequency of seven most common symptoms was
pain (100%), insomnia (64.1%), loss of appetite
(34.6%), nausea (32.7%), vomiting (32.1%),
constipation (31.4%) and sore mouth (28.8%).
Patients from all over the state were seen in this
clinic. Although majority of patients (29.24%) were
from Jaipur district, a sizeable 15.44% patients were
from outside the state too.
70% of patients visiting the center were educated.
Population-based studies determining the magnitude
of sufferers and the quantum of suffering indicate
that palliative care services should be an essential
component of a tertiary care hospital, so that we can
identify and reach out to the needy patients and help
in improving the quality of life of patients and their
caregivers in every way possible.

Material and Methods: A retrospective crosssectional observational study was done on patients
referred to the PCC of Sawai Man Singh hospital-a
tertiary care hospital in North India. Comprehensive
details of all patients were noted on the first visit on a
proforma specially prepared for the newly
established palliative care clinic.

INTRODUCTION:

Statistical Analysis Used: The statistics of data of
palliative care patients was presented in terms of
percentages (%).

Non communicable diseases like cancer are a major
public health problem worldwide as a result of
radical changes in lifestyle.

Results: The data collected at our PCC showed that
out of 2500 patients, 1359 (54%) were males and
1141 (46%)were females. Patients of all ages
varying from 6 to 85 years were seen. 22.76% i.e.
569 out of 2500 patients were of the age group of 4050 years. The most common primary diagnoses were

In our country too, shift from traditional to western
lifestyle which includes change in dietary habits,
stress and lack of physical activity coupled with
increasing pollution has caused a sudden increase in
cancers over the last few decades amongst which
there is a prominence of tobacco-related cancers,

Keywords: Diagnoses, palliative care, symptoms
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which are amendable to primary prevention. Lack of
education, awareness and paucity of medical
facilities has caused a majority of cancers to present
in advanced stages making treatment options
prolonged and expensive.

developing world they are still lacking. [2] The
primary object of this study was to evaluate the
demographic data of patients attending the pain and
palliative care center (PCC) service in a tertiary
hospital in North India.

Therefore there is a need for prevention, early
detection and provision of pain and palliative care
services in the holistic management of cancer.

The secondary purpose was to detect the prevalence
of different cancers in these patients.

World Health Organization (WHO) defines
palliative care as the active total care of patients
whose disease is no longer amenable to curative
treatment. Control of pain and other distressing
symptoms and addressing psychological, social and
spiritual problems of the patient is of paramount
importance.
The goal of palliative care is to achieve the best
possible quality of life for patients and their families.
•

Palliative care affirms life and dying as a
normal process

•

It neither hastens nor postpones death

•

It provides relief from pain and other
distressing symptoms

•

It aims "to put life into their days and not just
days into their life" – so that the patients have
a meaningful life, not just to live somehow
till death

•

It aims at total care - physical, social,
psychological and spiritual

•

It is a team approach

•

It is individual specific - depends on
assessment of patients and family needs

•

It shifts emphasis from technology to people
" high touch-low tech"

•

It is a partnership between the patient and
team

•

It emphasizes an open and sensitive
communication [1]

MATERIAL AND METHODS:
The study presents a total of 2500 patients who were
referred to the PCC of a tertiary hospital in North
India by different specialties mainly Medical
Oncology This was a retrospective cross-sectional
observational study. Relevant data was collected and
all efforts were made to get maximum information
during the first visit of the patient. The proforma
included the patient's history, diagnoses made based
on biopsy findings, metastasis, prevalence
symptoms, medications, complementary
medications, intensity of pain and other symptoms
(Edmonton Symptom Assessment Score), type,
radiation and character of pain, and response to
treatment given in the clinic.
Symptoms were recorded at the first visit and then on
subsequent follow ups.
The main objective was to look into the totality of
care. Due care was exercised to see that the patients
visited the clinic regularly, based on the
appointments made or earlier if the patient had any
complication or did not experience the desired relief
from pain.
The descriptive statistics of palliative care data was
presented in terms of percentages (%) for categorical
variables.
RESULTS:
Since the inception of the Palliative care clinic in
August 2014, there has been a steady increase in the
number of patients seeking treatment in this clinic.
From August to December 2014, 150 patients
attended the center while the number of patients

Palliative care is still in its infancy in northern India.
Although the number of centers providing palliative
care services is increasing in the west, in the
12

The RMJ Issue Jan. 2017

Demographic Profile of First 2500 Patients Attending Palliative Care Clinic
at a Tertiary Care Hospital In Rajasthan
registered were 719 and 1318 in 2015 and 2016
respectively and 313 patients till date in 2017.

Table 3: Age wise distribution of patients
Table 1: Number of Patients per Year

Figure 1: Number of patients per year
Out of 2500 patients (54%) were males and (46%)
were females.

Figure 3: Age wise distribution of patients
In our study, the most common primary diagnoses was
of lung cancers (21.64%) followed by carcinoma of
oral cavity(14.85%) and breast cancer (12.19%),while
other cancers included rectal, ovarian, soft tissue
sarcomas, cancer of gall bladder etc.

Figure 2: Gender Distribution
The age of these patients ranged from 6 to more than
80 years. Maximum numbers of patients (22.76%).
having cancer were in the age group of 40-50 years.
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Table 4: Disease wise distribution of patients.

Figure 5: Zone Wise Distribution of Patients
70% of our patients were educated
th
(those who had passed 10 standard) while 30%
of patients lacked any formal education.

Table 6: Literacy Status of Patients
Figure 4: Graph of disease wise distribution of patients
Patients from all zones of the state attended the clinic
with a majority (29.24%) being from Jaipur zone while
there were about 15% patients from neighbouring states

Figure 6: Literacy Status of Patients
DISCUSSION:
This study provides an analysis of the type of
patients, their diagnosis and their demographic
characteristics across a range of cancer patients
who are identified as incurable by the treating
physicians.

Table 5: Zone Wise Distribution of Patients

The progressively increasing number of patients
attending the clinic shows that the specialty is
evolving and the need for the specialized
palliative care service is being gradually
[3]
recognized.
As per discussions with the patients, there are a
number of barriers in their seeking help from the
Palliative care center like:

14

•

barriers to referral of the patients to the
palliative care clinic by other disciplines,

•

patient barriers of traveling to another far
off clinic causing physical and financial
discomfort.
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•

family barriers in assuming the clinic to
be an end of life support clinic

•

lack of knowledge of the services offered

TO CONCLUDE:
• Palliative care services are proving to be an
integral part of any tertiary care hospital
catering to patients of oncology.
• The palliative care clinics have a
multidisciplinary approach where all aspects
of psychological and social support are given
equal emphasis.
• Treating physicians should be aware and
sensitive in recognizing and treating pain
and other symptoms occurring due to
malignancy or due to treatment given for the
disease and should understand the need for
early referral to palliative care clinic and not
as a terminal resort.
• The objective should be to reach out to the
patient and help in improving the patient's
and their care giver's quality of life in every
way possible.

Similar studies done in other developing countries
[3],[4],[5]
showed similar problems.
Thus ,there is a long way to go before integration of
palliative care into routine oncology treatment
becomes a routine. The symptomatology of the
patients in the terminal phase of illness have been
documented in a number of studies conducted in
different countries all of which show that the
terminal phase of illness is associated with
increased physical as well as significant
psychological disturbances. [6],[7],[8],[9]
The male to female ratio in our study was
comparable to other such studies, which implies
that the need for palliative care services is being
equally appreciated for both sexes by their family
[10],[11]
members.
The wide age range shows that cancer now is not a
disease of old age as thought earlier and no age is
exempt from this dreadful, life-threatening disease.
In fact, it is now affecting a sizeable population
from the productive age group.
It is however somewhat surprising that these
patients were already being treated by their
physicians, often specialists, and were still
suffering from severe symptoms.
This could be explained by the fact that a patient
who reports to have pain as the main symptom
usually has needs that actually go beyond a simple
physical complaint of pain. However, this
complexity of patients' complaints is often
underestimated by the treating physicians and may
be responsible for lack of referral. Altered
symptom expression may be caused by factors such
as impaired cognition or emotional, existential or
family distress and may not be recognized in busy
oncological clinics [12] and hence all the more
need is felt for making Palliative Care an integral
part of all oncology departments where the concept
of “TOTAL PAIN” is addressed and looked into.
The RMJ Issue Jan. 2017
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ABSTRACT
INTRODUCTION: Medical research is an ever
changing and challenging subject. The scientific
arena is filled with massive literature available in
form of journals, internet urls and text/reference
books. It is then in the best interest of patients that the
ongoing research has essential elements honesty,
trust and responsibility. Plagiarism is totally
unacceptable. Types: Broadly, plagiarism can be
classified as 10 types: - Text, Idea, Mosaic, Self
Plagiarism, Secondary Source, Invalid Source,
Replication, Misleading Attribution, Unethical
Collaboration and Complete Plagiarism. Extent and
Impact: A plethora of plagiarism cases have surfaced
in recent years. This has complicated medical
research. Although, these publications get retracted
back all the time, but damage done till then is
irreversible. Anti plagiarism approach: To deal with
text plagiarism, several online softwares solve the
purpose. However, idea plagiarism is best dealt with
publication enterprises having a competent review
board for publication. Overall, researchers should be
educated in research methodologies. Conclusion:
The publishers should keep an intense watch over
corrupt and poor quality of medical research. Even
more efforts are required at the level of the authors to
improve their ethics in research and writing.

Oxford English Dictionary defines Plagiarism as
“the wrongful appropriation or purloining and
publication as one's own, of the ideas, or the
expression of the ideas of another.” Etymologically
speaking, the concept had its origin from the Latin
plagiarius which means “Kidnapper”, and plagium,
“Kidnapping”. It was introduced in English in the
year 1620.

KEYWORDS : Medical Research, Plagiarism,
Ethics

The question then arises in our mind that, is
plagiarism a LEGAL OFFENCE? Here although

INTRODUCTION :
"Immature poets imitate; mature poets steal. Bad
poets deface what they take." T.S. Eliot
Medical research is a dynamic and challenging
subject. The scientific arena is filled with huge
literature available in form of journals, internet urls
and books. These data are a representation of
research happening at different levels. In this era of
evidence based medicine, research published
becomes a source of information, not only for other
researchers but for clinicians as well. There are
several aspects which measure the quality published
literature like, the use of scientific methodology,
research in apex bodies etc. In the best interest of the
patient, it is important that the research has essential
elements honesty, trust and responsibility.
Plagiarism is totally unacceptable.
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Plagiarism has Plagued Medical Research
technically speaking it is a MORAL OFFENCE, but
in medical research it has to be categorized as fraud
to public. Plagiarism is not the same as infringement
of copyright. If there is a false claim of any material
(whether copyrighted or not copyrighted), as that of
self it is considered plagiarism. Universities and
academic research institutions worldwide are using
plagiarism detection software to prohibit students
from plagiarizing. Some of them have strict codes
under which students have to operate.
As far as the guidelines for avoiding plagiarism in
scientific writing, it is made clear thesis cannot be
written without published sources. In order to remain
fair and ethical, authors must acknowledge their debt
to the writers of those materials. And when they
want to publish a scientific paper out of thesis, they
have to be very specific, accurate and honest about
the concept of the research. (3, 4 and 5)
Yet time and again researchers face charges of
academic dishonesty. It is sometimes in form of
contract cheating, where researchers pay someone to
write for them.
BACKGROUND
There was a need felt to know the types, extent and
impact of plagiarism in medicine & strategies to anti
plagiarism as a part of research misconduct. To look
into these, an online literature survey was carried out.
Database utilized were PubMed and Google Scholar.
The results are published herewith.
There are three cardinal Basic Research
Misconducts, the FFPs i.e., falsification, fabrication,
and plagiarism (FFP). Whereas falsification is
changing or omitting essential research data to
support certain claims, fabrication is the creation of
data that never occurred. Among the three,
plagiarism is the most common form of research
misconduct and therefore it is the one that tends to
plague the overall integrity of research in medicine.
In medical research, plagiarized text is directly
proportional to public harm. Writers with plagiarized
text disseminate information which is inappropriate
to the setting they are submitting. Whether the
setting is geographic, economic or social, the
information gets widespread. The medical literature
universe then embarks upon a never ending journey
18

of something that has no origin and falsified data gets
generated. This data, if incorporated in the
therapeutic guidelines would harm the public in
general and patients in particular. If a doctor
erroneously prescribes wrong treatment to a patient,
then only one patient is harmed. On the other hand, if
a medical researcher advocates fraudulent data, the
whole public is harmed.
TYPES
Plagiarism can be of many types :1.
Text Plagiarism (Verbatim) – With the
advancement in technology and availability of
internet, plagiarism has become easy. Many
times we come across direct cases of “cut copy
pate” or “ctrl+a, ctrl+c, ctrl+v”. Although,
there are plagiarism checkers available both on
payment and free, the practice is somehow
more rampant these days.
2.
Idea Plagiarism – Among researchers there is a
continuous competition, to publish more and
more. In this rat race, idea plagiarism is the
most common variant. The author submits the
article without copying any words from an
original article but the idea is the same. Here,
the idea is put forth as one own's without
appropriate acknowledgement to the original
source.
3.
Mosaic plagiarism – Mosaic pattern gets
created once you take others ideas and
intermingle your own. The net result in this can
be producing and submitting something that
you created without giving due credit to the
original author.
4.
Self-plagiarism – If an author steals his own
work it contributes to Self plagiarism.
However, it is not plagiarism in true sense
rather duplicate publication only.
5.
Secondary Source – If the author uses a
secondary source but cites primary sources
only.
6.
Invalid Source – The author cites nonexistent
and/incorrect sources.
7.
Replication – The author submits a single
paper to multiple times and gets them
published.
The RMJ Issue Jan. 2017
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8.

Misleading Attribution – If the author provides
inaccurate and/ insufficient self information on
a paper.

9.

Unethical Collaboration – It is working with
other researchers in an unethical way.

10.

Complete – When one submits another
researcher's whole paper as his own.

All in all, every type of plagiarism is to be treated as
serious.
EXTENT AND IMPACT OF PLAGIARISM IN
MEDICAL RESEARCH
Plagiarism in medicine is not recent and has been
occurring since a long time. Here, we would look at
the unique case of plagiarism that was reported in
Kansas University. Even though there has been
widespread use of plagiarism detection software
programs, this case did not emerge because of them.
Following a complaint made to US Department of
Health and Human Services, it was found that
Mahesh Visvanathan and co author Gerald
Lushington intentionally committed plagiarism in
manuscripts they had published. Though,
Lushington was not directly involved still serious
sanctions were imposed on him as well. The
published papers were retracted back.
Other famous cases of plagiarism include that of
John Darsee, working as a cardiologist published
more than 100 fake articles and Eric Poehlman, a
physiologist, who did research misconduct between
the years 1992 and 2002, at the University of
Vermont in Burlington.
Similarly, a plethora of plagiarism cases have
surfaced in recent years. This has complicated
medical research. Although, the publications are
retracted back all the time, but damage done till then
is irreversible. There should be more and more
stringent sanctions against plagiarism that would
make authors deter from resorting to these methods.
A lot of highlight and exposure has to be given in this
respect.
Publishing is a researcher's ultimate goal. There has
been a tough environment being created wherein the
focus is always on the number of publications and
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their quoting. It is in fact a measure of his/her stature
in the field of work. If the work remains unpublished,
he/she is virtually invisible in the field. It is true
because their work cannot contribute to the growth of
human knowledge and become a source of
inspiration for others. However, owning to the
competitive nature of the work field, plagiarism has
increased in leaps and bounds in last few years. This
has created a mockery of the Good Scientific
Practices (GSP) and burgeoning work that is actually
fraud. So much so that medical field is hitting an all
time low. No new technology or advancements that
we see in other fields has been seen at the same rate in
medical field. The only reason being the “cut copy
paste” work in rather than actual quality work pursuit
of increasing numbers.
APPROACH TO ANTI PLAGIARISM
To tackle the two major types of plagiarism, the
following approaches are advocated:To Address Text Plagiarism (Verbatim)
How much text plagiarism is justified? Different
journals have different criteria's but most of them
allow 25%-30% in text. Whereas, Croatian Medical
Journal is strict in this respect and allows only 10% in
text. Here, plagiarism in the results and discussion
part of the work is not allowed. Minor amount in
methodology is accepted with proper citation and
paraphrasing.
In this respect, several softwares have been
developed in the past few years. Some of them are
available for free while others are paid. There are
paid programs such as Cross Check (powered by
iThenticate) and TurnItIn (especially for student
writings) which are expensive. There are free
programs as well like www.plagscan.com
Here is a comprehensive list of 10 free plagiarism
detection tools frequently used :
1.
2.
3.
4.
5.
6.

Plagscan
PaperRater
Plagiarisma
Dupli Checker
Viper
Plagiarism Checker
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7.
8.
9.
10.

Copyleaks
PlagTracker
Plagium
Quetext

Whereas the on payment versions are good for
editors of various journals, the free versions are good
for authors/co authors for checking their manuscript
before submission. The freely available plagscan
will chop the manuscript into pieces and use google
to look for plagiarism. A report of plagiarism will be
then generated online and will be mailed to the
author. Since most articles have multiple authors,
this checker is best for co authors to give their
consent only after checking. These tools are being
increasingly used because once a case of plagiarism
is detected the onus is on all the contributors.
To Address Idea Plagiarism:-

CONCLUSION
The most threatening aspect that journals have to put
up to today is plagiarism.. It is likely that the aspect is
going to continue. To stop encountering such cases,
the publishing enterprises should keep an intense
watch over corrupt editing and poor quality of
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Novel Oral Anticoagulants (NOACs) - New Armamentarium in Clinical Practice
Sudhir Mehta*, Laxmi Kant Goyal**, Shaurya Mehta***, Gunja Jain****
ABSTRACT
Novel Oral Anticoagulants (NOACs) are newer
substances which have anticoagulant properties
without antagonism of vitamin K. Several NOACs
are available like Dabigatran, Rivaroxaban,
Apixaban, and Edoxaban. NOACs are used for
prevention and treatment of venous
thromboembolism, stroke and systemic embolism
and for thromboprophylaxis after major orthopaedic
surgery. The selection of anticoagulant depends on
co-morbid conditions, renal and hepatic status of
patient, financial aspects and compliance to therapy.
In present era, NOACs are preferred over vitamin K
antagonists (VKAs) because of fewer drug/food
interactions and no need for monitoring.
Though routine monitoring is not required in
NOACs, if required in special circumstances,
monitoring can be done with prothrombin time when
Xa inhibitors are used or with activated partial
thromboplastin time when dabigatran is used.
Specific antidotes to NOACs are in development i.e.
Idarucizumab (a humanised monoclonal antibody)
for Dabigatran, Andexanet-alfa (a decoy factor Xa
molecule) for all Xa inhibitors NOACs (
Rivaroxaban, Apixaban and Edoxaban).
Key words: Vitamin K antagonists (VKAs), Novel
Oral Anticoagulants (NOACs),

INTRODUCTION:
Novel Oral Anticoagulants (NOACs) are a new
class of anticoagulants used for prevention and
treatment of venous thromboembolism, stroke and
systemic embolism and for thromboprophylaxis
1
a f t e r m a j o r o r t h o p a e d i c s u r g e r y.
Traditional oral anticoagulants are vitamin K
antagonists (VKAs) i.e. coumarin derivatives
(warfarin and acenocoumarol) that inhibit hepatic
synthesis of vitamin K dependent clotting factors.
The VKAs have several limitations including
variable dose-effects, many drug interactions,
narrow therapeutic index and need for frequent
monitoring. In the beginning of this century, newer
substances which have anticoagulant properties
without antagonism of vitamin K were discovered
and these newer oral anticoagulants were called nonvitamin K antagonist oral anticoagulants/ novel oral
anticoagulants (NOACs).
The new oral anticoagulants are group of novel
direct-acting medications which are selective
inhibitor of one specific coagulation factor, either
thrombin (II) or factor Xa. Several NOACs are
available like Dabigatran, Rivaroxaban, Apixaban,
and Edoxaban. The main characteristics of NOACs
are listed in Table No. 1.
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NOACs are considered better than VKAs as these
have faster onset of action, action is short lasting, no
need of frequent monitoring, fewer drug
interactions, and are comparatively safer in
hepatic/renal dysfunctions.3

24

CANDIDATES FOR TREATMENT:
Requirement of anticoagulants is assessed on
the benefit-risk ratio and OACs are given only when
benefit of stroke-risk overcomes the risk of bleeding
(Table No. 2).
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The risk of stroke is estimated using
CHADS2 scoring algorithm or CHA2DS2-VASc
scoring algorithm.6,7 In both algorithms, a score of =
4,5
２ indicate requirement of OACs.
CHA2DS2-VASc scoring algorithm is now-a-days
widely used for stroke risk assessment.4-5 The
European guidelines consider female sex as a very
weak risk factor for stroke and recommends OACs
when CHA2DS2-VASc score is = ２in male and = ３
6
in female patients with non-valvular AF.
Nonvalvular atrial fibrillation (non-valvular AF) is
defined as AF in patients without rheumatic mitral
stenosis, prior mitral valve surgery, or any valve
2
replacement. The patients with non-valvular AF are
candidates for oral anticoagulant (OAC) therapy for
reduction of risk of embolic stroke.
The risk of bleeding is the most significant
complication with all OACs. The assessment for
bleeding risk is a vital step in choosing best suitable
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therapy for stroke prevention in non-valvular AF.
Several scores are available to assess risk of bleeding
but none of the score gives accurate risk-benefit.7-9
These risk scores actually help in identifying the
reversible causes of bleeding i.e. NSAID, control of
blood pressure, control of diabetes, correction of
anaemia etc.
SPECIAL SITUATION WITH NOACs
1. NOACs FOR STROKE PREVENTION IN
NON-VALVULAR AF:
NOACs are as effective as VKAs (warfarin) for
stroke prevention with less chances of bleeding
except gastrointestinal bleeding which is 25% more
10
in NOACs than VKAs. The risk of intracranial
bleeding is about 50% less with NOACs compared to
VKAs in this scenario.11-12
The selection of NOACs for stroke depends on
individual patient and co-morbidities as enumerated
13-14
in Table No. 3.
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Aspirin monotherapy is now no lomger
15
recommended. Instead, use of NOACs (i.e.
Apixaban) along with Aspirin has resulted in 55%
reduction in risk of stroke or systemic embolism

2. BLEEDING
Usually NOACs does not require monitoring but
when life-threatening bleeding occurs, anticoagulant
status can be measured by some tests. (Table No.4)

compared to aspirin alone without increasing major
bleeding risk.16

Normal activated partial thromboplastin time
(aPTT) suggests little Dabigatran effect. Dabigatran
effect can be measures by modified thrombin time.
Dabigatran plasma levels had significant correlation
with clinical outcomes as its higher levels had lower
risk of stroke/ high risk of bleeding.17-18
The prothrombin time is slightly elevated in
Rivaroxaban. The direct Xa inhibitors activity can be
3,18
measured by anti-factor Xa assays.
Treatment of bleeding includes cessation of
antithrombotic, identification of the source of
bleeding and local measures to control it. Activated
charcoal can reduce absorption of NOACs, if it is
given within 2-4 hours of ingestion. 3,18
The anticoagulant effect can be reversed partly by
prothrombin complex concentrate (PCC/FEIBA) or
fresh frozen plasma.19
Specific antidotes to NOACs are in development.20–
24
For Dabigatran, Idarucizumab (a humanised
monoclonal antibody) is found to be effective as
21,23
antidote.
Andexanet-alfa (a decoy factor Xa
molecule) binds anti-Xa and is effective antidote for
all Xa inhibitors NOACs ( Rivaroxaban, Apixaban
and Edoxaban). 24All NOACs have higher risk of
gastrointestinal bleeding. So addition of proton
pump inhibitor (PPI) and avoidance of non-steroidal
anti-inflammatory drugs (NSAIDs)/ anti platelet
26

therapy is required as prophylaxis in long term
anticoagulant therapy.25-26
Bleeding is well known complication with all
antithrombotic agents including NOACs during
surgery and requires immediate withdrawal of these
agents. In moderate risk procedures, withhold the
drugs for 2-3 half lives and in high risk cases, the
drug should be withdrawn for at least five half lives.3
Similarly, the NOACs should be started again after
the surgery only once haemostasis has been
27
achieved.
3.

CARDIOVERSION

Appropriate anticoagulation is required before
attempting cardioversion in AF to prevent
thromboembolism. If AF exists for > 48 hours then
oral anticoagulation should be given for at least 3–4
weeks before cardioversion. NOACs (Rivaroxaban,
Apixaban, Edoxaban) are safe and better than VKAs
in this clinical scenario.28-30
4.

CATHETER ABLATION

Anticoagulation is required during radiofrequency
ablation of AF. VKAs are better than parenteral
anticoagulants in this situation.31Though NOACs
have a short onset and off-set of action, lack of
specific antidote restricts their use at the time of
catheter ablation. Recently, trials have shown similar
results with Dabigatran and Rivaroxaban compared
32-33
to VKAs.
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4.

C O N C O M I TA N T C O R O N A R Y
ARTERY DISEASE

In patients of AF with stable coronary artery disease
(CAD), oral anticoagulant is recommended for
prevention of thrombosis. If antiplatelet drugs are
used along with oral anticoagulants, then the
bleeding risk increase by two-fold compared with
25
VKA alone. In AF patients with CAD undergoing
percutaneous coronary intervention, antiplatelet
drugs are given with anticoagulants to prevent early
and late thrombotic complications including stent
34
thrombosis.
In one trial, in AF patients with CAD undergoing
PCI, use of rivaroxaban with antiplatelet therapy was
associated with a lower rate of clinically significant
bleeding than standard therapy with VKA plus
antiplatelet drugs.35-36
Another trial is undergoing to evaluate the safety of
dual versus triple antithrombotic regimen using
NOAC among AF patients undergoing PCI.37-38
5.

ELDERLY PATIENTS

Elderly patients are always at increased risk of
bleeding because of advanced age itself. All elderly
patients with AF are candidates for oral
anticoagulation. In view of increased risk of bleeding
in this population, NOACs are better than VKAs. In
RE-LY trial, patients had a relatively greater risk of
bleeding with Dabigatran compared with younger
39
patients. So the dose of Dabigatran should be
reduced to 110 mg twice a day in patients above 80
39
years age. In patients receiving Apixaban, the
relative risk of bleeding was similar to younger
40
patients.
6.

CHRONIC KIDNEY DISEASE

NOACs are cleared by the kidneys to some extent, so
dose reduction is required if renal functions are
impaired. (Table No.1)
In patients with creatinine clearance <30 mL/min,
NOACs should not be used as data regarding safety
are lacking.
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7.

DRUG AND FOOD INTERACTIONS
WITH NOACs

Dietary restrictions are not required with NOACs as
needed with warfarin in which vitamin K containing
food are restricted.
Only Rivaroxaban require specific dietary
consideration. It should be taken with high calorie
meal as gastrointestinal absorption increases by
40%.3
Though drug interactions are less with NOACs
compared to VKAs, specific drug interaction may
require change in NOACs agent. CYP3A4 and Pglycoprotein inhibitors are the most important drugs
that increase plasma concentrations of NOACs.
NOACs involve the P-gp transporter system after
intestinal absorption and during renal excretion. So
drugs that involve P-gp as substrates (i.e. verapamil,
amiodarone, quidine and dronedarone) can increase
NOAC plasma concentrations.27,41-42 Removal of
rivaroxaban is CYP3A4-dependent and its plasma
concentration can be altered by inducers/ inhibitors
10
of CYP3A4. Some part of hepatic clearance of
Apixaban is also CYP3A4-related. Thus, though the
NOACs have fewer drug–drug interactions than
VKAs, concomitant therapies should still be
27
considered for dose alteration, if required.
8.

SWITCHING BETWEEN ORAL
ANTICOAGULANTS

Switching an eligible patient with AF from VKA to a
NOAC requires some precautions. First of all, the
INR should be monitored and when INR becomes 2
or less, the NOAC should be started without
parenteral anticoagulant. If INR is monitored,
switching becomes safe and without risk of
thromboembolism/bleeding.
If switching from a NOAC to VKA is needed i.e.
deteriorating renal function or financial constrain,
then the NOAC and VKA should be given
concomitantly until the INR comes around 2·0 as
3,10
VKAs has slow onset of action. One should check
INR immediately before the next NOAC intake
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during the concomitant administration period, and
retested 24 hours after the last NOAC dose to ensure
that the patient is in therapeutic range on the VKA.
After the transition is completed, the INR should be
monitored as in any other patient being initiated on a
3,10
VKA.
The NOACs are not always superior in
efficacy compared with warfarin. Those patients
who are stable on warfarin therapy with
acceptable/minimal complications, switching to an
43-44
NOAC is not needed/beneficial. In patients with
valvular AF or mechanical heart valves, warfarin is
still the standard of care as data regarding safety/
efficacy are not available with NOACs.43,44 NOACs
are also not recommended in patients of APLA with
57
recurrent thrombosis. Similarly in patients with
impaired renal function (CrCl <30 mL/min per 1.73
m2), NOACs are not recommended as data regarding
safety are not available. 43-44
10.
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DRUG UPDATE
Ibudilast
Monica Jain*, Laxmikant Goyal**, Lokendra Sharma***, Khushbu Jindal****, Shivankan Kakkar*****

ABSTRACT
Ibudilast (3-isobutyryl-2-isopropylpyrazolo[l,5á]pyridine) is an oral, non-selective
phosphodiesterase inhibitor which has antiinflammatory and neuroprotective properties and is
currently being studied for treatment in Multiple
sclerosis.
INTRODUCTION:
Multiple sclerosis (MS) is an autoimmune disorder
of the central nervous system characterized by
inflammatory demyelination and progressive axonal
loss. MS may manifest as relapsing-remitting or
progressive form.
Ibudilast (3-isobutyryl-2-isopropyl pyrazolo[l,5-á]
pyridine) is a non-selective phosphodiesterase
inhibitor which has anti-inflammatory and
neuroprotective properties and is currently being
studied in MS.
Previously it was used for the treatment of bronchial
asthma and cerebrovascular disorders such as poststroke dizziness.
PHARMACOLOGICAL PROPERTIES:
Ibudiast is a pyrazolo-pyridine compound (Figure
No.1).

It is a non-selective phosphodiesterase (PDE)
inhibitor (most active against PDE-4 and PDE-10)
and block the cleavage of cyclic adenosine
monophosphate (cAMP). 1 It also had LTD4
antagonist, macrophage migration inhibitory factor
inhibitor, anti-inflammatory, platelet aggregation
2
antagonist, and vasodilator effect. Ibudilast is used
for treatment of chronic obstructive pulmonary
disease (COPD) and asthma due to these actions.3
Ibudilast has also been used for ischemic stroke due
to inhibition of platelet aggregation and vasodilator
4
effect. This effect may be due to the combination of
enhancement of NO release from endothelial cells
4
and potentiating prostacyclin activity.
Ibudilast has also been found to have antiinflammatory properties in microglia both in vitro
and in vivo studies probably due to suppression of
microglial production of proinflammatory cytokines
(TNF alpha, IL-12) and reduces white matter lesions
1,5-7
and Astrocyte apoptosis in animal models.
PHARMACOKINETICS AND METABOLISM:
Ibudilast pharmacokinetics has been studied in both
human and animals. When Ibudilast was given to
humans in a single 30 mg dose and after 30 mg twice
daily for 14 days, steady state was achieved by day 5
(Cmax 60ng/mL, Cmin 20ng/mL). The time to peak
serum concentration (Tmax) was 5 hours. The
apparent elimination half life was 19 hours. There

Figure No.1 Ibudilast
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were no significant differences between men and
women. Its metabolite, 6,7-dihydrodiol-ibudilast,
had maximum concentration of about 20-50% of
Ibudilast within 10 hours of dosing and is excreted
mainly in urine. Ibudilast is negligibly excreted in
urine as unchanged drug. Ibudilast was well tolerated
and had similar adverse events as with placebo.8
Interestingly Ibudilast was found to be rapidly
distributed in the CNS.9
In a 2-week repeat dose study of Ibudilast 20-50 mg
bid in 12 healthy subjects and 12 diabetics, it was
well tolerated in both groups with similar
pharmacokinetics. Only difference was slightly
lower circulating levels of the 6,7–dihydrodiol
metabolite and corresponding slightly higher plasma
Ibudilast levels among diabetics. Ibudilast
pharmacokinetics was dose-proportional in single
administration or repeat dose trials. Plasma Ibudilast
levels in multi-day repeat dosing studies in rats
display significant dimunition within 1-2 weeks,
steady-state drug levels remain stable in humans for
8-9
at least two weeks of repeat dosing.
IBUDILAST AND MULTIPLE SCLEROSIS:
Ibudilast has been tested in animal model of multiple
sclerosis and experimental autoimmune
encephalomyelitis (EAE). In EAE, Ibudilast had
shown anti-inflammatory properties and significant
reduces CNS infiltration by inflammatory cells and
disease severity when started early.10
PRECLINICAL TRIALS IN MS:
Ibudilast was evaluated in relapsing MS due to its
anti-inflammatory activity. As in acute relapse of
MS, acute inflammation plays a key role which is
indicated by up regulation of Th1 response (elevated
IFN-ã and Th1 cytokine receptors) and down
11
regulation of Th2 response. Ibudilast (60mg daily
for four weeks) has been found to shift this Th1/Th2
balance towards down-regulation of Th1 cytokine
mRNA (IFN-ã and TNFá) with up-regulation of Th2
cytokine mRNA (IL-4 and IL-10) and emerge as a
potential therapeutic agent in relapsing MS.11
CLINICAL TRIALS IN MS:
In a phase II clinical trial of Ibudilast therapy in
active relapsing MS including relapsing remitting
The RMJ Issue Jan. 2017

MS (RRMS) and secondary progressive MS
(SPMS), patients were assigned 1:1:1 randomly into
3 groups - 30mg or 60mg of ibudilast or placebo
12
daily for 12 months. The trial found no significant
difference in cumulative active MRI lesions or
annual relapse rate over 12 months of treatment
between the 3 groups. However, the time to first
relapse and percentage of patients that were relapsefree was greater in the 60mg group compared to
placebo. Also there was reduction in brain atrophy
rate and proportion of lesions that converted to
persistent black holes especially in the 60mg
treatment group. So in this study though there was no
difference in active lesion, there was a favourable
effect on preservation of brain volume and reduction
in black holes. There was no reduction in relapse rate
but on analysing the results over 24 months, less
Expanded Disability Status Scale (EDSS) score
worsening /slowing of degenerative disease-course
was found in the 60mg group compared to placebo.
Thus Ibudilast demonstrated significant positive
outcomes in three measures indicative of a potential
disease-modifying effect in RRMS and SPMS —
slower rates of disability due to nerve fiber damage,
reduced brain volume loss, and a lower relative risk
of new inflammatory lesions converting to persistent
black holes, which are associated with relapses.
Another multicenter phase II Ibudilast NeuroNEXT
13
trial in MS (SPRINT-MS) is undergoing. This trial
will include about 250 patients who received the oral
treatment up to 100 mg/day over 96 weeks. Primary
end points of this study will focus on cerebral
atrophy and safety. This experimental oral therapy
MN-166 (ibudilast) has been designated by the U.S.
FDA as a “Fast Track Product” in terms of its
development as a possible treatment of progressive
MS.
SAFETY AND TOLERABILITY:
Ibudilast is well tolerated and is being used for
asthma and cerebrovascular disease since more than
two decades. The adverse effects noted during
clinical trials for MS included nausea, depression,
(59;1)
headache and nasopharyngitis.
CONCLUSION:
Ibudilast has anti-inflammatory properties in
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microglia and is effective in slowing cerebral
atrophy and thus preserving brain volume in
relapsing/progressive multiple sclerosis.
Ibudilast is effective, safe and a potential oral
therapeutic agent for multiple sclerosis (MS).
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CPC UPDATE
A Super Obese Patient Posted For Bariatric Surgery; Real Challenge To Anesthesiologist
Reema Meena*, Mamta Khandelwal*, Priyanka Jain**, Bharat Bhushan Sharma***
Jeevan Kankaria****, Sanjay Saran*****
Obesity is one of the greatest health challenges that
we are facing today. There is an increased
recognition that obese patients during surgery
present a different set of challenges to
anesthesiologist and require specific peri-operative
care compared with non-obese patients. The main
goal for the anaesthesia is to provide meticulous and
safe perioperative care without any morbidity or
mortality during bariatric surgery in morbidly obese
persons.To achieve the same all the team members
have to be aware of the morphological, physiological
and associated systemic pathological changes which
have already taken place in them. Understanding
such changes help in modifying the dosage and type
of medications, ventilation and positioning the
patients under anaesthesia or in the immediate
postoperative period

procedure (GBP) is one of the effective operative
methods for weight loss in patients with morbid
obesity. The anaesthesia team has a crucial role to
play in managing these patients.We hereby outline
the anesthetic management and discuss the
perioperative concerns in a super obese female
patient posted for gastric bypass procedure.
Table: 1

INTRODUCTION:
According to the National Institute of Health, obesity
is a major health problem with clearly established
health implications, including an increased risk for
coronary artery disease, hypertension, dyslipidemia,
diabetes mellitus, gallbladder disease, degenerative
joint disease, obstructive sleep apnea, and
(1).
socioeconomic and psychosocial impairment
Obesity is classified based on body mass index
(BMI) as shown in table;1 The risk of developing one
or more of these obesity related conditions is based
2
on BMI, with 25–30 kg/m being low risk and 40
kg/m2 being very high risk (2).Gastric bypass

CASE REPORT:
A 53 yrs. old female patient (fig1) was planned for
mini gastric bypass surgery. In pre anesthetic
checkup she complained of progressive weight gain
since last 10 years with H/o breathlessness on mild
exertion for 5yrs. She was confined to bed andunable
to do her routine work for 3yrs. There Was positive
history of snoring and day time sleepiness. There
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was no past history of DM, HTN, IHD, asthma,
Jaundice, drug allergy and TB. On General Physical
Examination her weight was 191kg and height was
157.5 cm with BMI of 77.64 Kg/m2. There was
discoloration over B/L leg and feet. Her pulse was
90/min regular, NIBP 140/90 mm of Hg. Breath
sounds were diminished in bilateral lower lung fields.
On, CVS examinationS1S2 were normal with no
murmur. In airway examination she had a neck
circumference of 42 cm, mouth opening was < 2
finger breath, Mallampatti score IV, artificial
denture was present, neck movement was restricted
and Thyromental distance was 5 cm.
All routine investigations [CBC, Blood sugar, RFT,
LFT, lipid profile] were within normal limits.TSH
was 13 mIU /L, Serum cortisol was normal, In Chest
X ray cardiomegaly was present, and ECG was
showing T wave inversion in lead III. In 2D Echo:
Trivial MR, grade I TR, and EF 55%.were
noted.Spirometry was suggestive of severe
restriction, with FEV1/FVC ratio >0.7 and FVC 33%
of predicted value.In ABG following findings were
present -pH 7.36, PaO2 60 mm of Hg,pCO2 56 mm of
Hg and HCO3 29 mEq/L. Polysomnography was
suggestive of moderate OSA and CT angiography of
both lower limbs was normal
With extensive preoperative optimization which
included diet restriction, behavioural intervention and
physical activity the patient was able to reduced 11
kgs of weight. She has been started on Tab Eltroxin
150 µg /day soher TSH came down to 4.09 mIU/L.
She was put on BiPAP so her ABG became better. The
BiPAP and nebulization was continued till the day of
surgery.
In the OR two IV lines were secured and infusionof
Ringers Lactate was started. The patient was
premedicated with Inj. Rantac 50 mg IV, Inj.
Metoclopramide 10 mg IV, Inj. glycopyrrolate 0.4 mg
IV, Inj. Fentanyl 200ìg IV and Inj. Midazolam 2mg
IV.Arterial line inserted in right radial artery for
invasive BP monitoring and for ABG. Pneumatic
compression device was applied.
Epidural catheter was inserted in sitting position
through a 16 G Tuohy needle.Standard intra operative
monitoring was done with five lead ECG, Invasive
36

Fig: 1Preoperative picture of patient (191Kg)
BP monitoring, and Pulse oximetry. For intubation
awake fiberoptic was planned. Xylometazoline
drops were instilled in both nostrils and local
anesthetic nebulizationwas given. B/L Superior
Laryngeal Nerve Block and Trans tracheal block were
given and awake fiberoptic nasal intubation was done
with 7.5 mm cuffed endotracheal tube.After
conformation of tube placement anaesthesia was
induced with Inj. Propofol 150 mg and inj.
Atracurium 40 mg IV. Intraoperatively EtCO2,
Bispectral Index monitoring, Neuro muscular
monitoring, Urine output, and Temperature
monitoring was also done. Anaesthesia was
maintained with Desflurane 0.5-1% and inj.
Atracurium 10 mg IV SOS.Patient was put on
Pressure Control Mode of ventilation with RR
20/min, P 30 cm of H2O, PEEP 10 cm of H2O and I: E
ratio of 1:2.
Pneumoperitoneum was created and IAP was kept 1820 mm of Hg. Infusion of NTG was given with
titration of BP. EtCO2 was kept in the range of 35-40
mmHg. After the surgery neuromuscularblockade
was reversed and patient was extubated and put on
BiPAP in propped up position in recovery room. For
postoperative analgesia Inj.bupivacaine0.0625% +
fentanyl 50ìg was given12 hrly through epidural
catheter and Inj .diclofenac was given intravenously.
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DISCUSSION:
Morbid obesity due to over nutrition is the growing
health hazard. The prevalence of obesity has grown to
epidemic proportions over the past 20 years, with
estimates of at least 1.6 billion overweight and 400
million obese adults worldwide 3. In India, obesity has
reached an epidemic proportion; affecting 5% of the
country's population.
Treatment for overweight patients should encompass
a multidisciplinary team offering a complete weight
loss programme, which includes diet and lifestyle
modification alongside increased physical activity.
Approved drug therapy may also have a role in weight
loss. Unfortunately, weight loss obtained by these
non-invasive measures is rarely sustained, which has
led to bariatric surgery increasingly being offered as a
solution. Bariatric surgery has been recommended by
the National Institute of Clinical Excellence as a
4
treatment for obesity.
Surgery may be considered if patients have a BMI 40
2
2
kg/m , or between 35 and 40 kg/ m with co-existing
disease that could be improved with weight loss.
Morbid obesity is a problem not only for the person
but also to the whole treating medical team. The
problem associated with these morbidly obese
persons are multifactorial e.g associated medical
diseases, difficult to handle them physically, difficult
venous access & intubation, prone to deep vein
thrombosis, pulmonary embolism, postoperative
respiratory failure and anastomotic leak or
,5,6
malfunction even though it is an elective routine
procedure.
Obese patients are at increased risk of obstructive
sleep apnea (OSA). Polysomnography can define the
type and severity of OSA and also whether continuous
positive airway pressure (CPAP) or bi-level positive
airway pressure is required before operation. This can
reverse associated co-morbidity, which may include
day and night hypoxemia, decreased sensitivity to
high PaCO2, pulmonary hypertension, and decreased
exercise tolerance.In our present patient
Polysomnography showed moderate OSA and patient
was benefitted by preoperative BiPAP therapy.

Protocols for the management of morbidly obese
women include adequate preoperative assessment
and preparation, equipment such as large
sphygmomanometer cuffs, beds and operating tables
and long regional block needles.
Induction of anaesthesia is likely to be particularly
hazardous in patients with increased risk of difficult
or failed intubation. Brodsky and colleagues
demonstrated that only obesity with clinical signs
such as large neck circumference and a Mallampati
score 3 are predictors of a potentially difficult
intubation. They found that the probability of a
problematic intubation was 5% with a 40 cm neck
circumference and 35% with a 60 cm neck
circumference7. Awake fiberoptic intubation may be
required in those at risk of difficult intubation. We
also anticipated difficult intubation in our patient who
had neck circumference of 42 cm, Mallampatti score
IV with restricted neck movement, hence we planned
for awake fiberoptic intubation.
Bag and mask ventilation may be difficult in morbidly
obese patient because of upper airway obstruction and
reduced pulmonary compliance. Gastric insufflation
during ineffective mask ventilation will further
increase the risk of regurgitation and aspiration of
stomach contents. If the patient is considered to be at
risk of regurgitation or aspiration at induction, a rapid
sequence induction using succinylcholine following a
period of adequate preoxygenation should be
considered.
Patient positioning is vital to improve laryngeal
visualization and facilitate tracheal intubation during
laryngoscopy. The aim of 'stacking' the patient up
with pillows and blankets is to elevate the head, upper
body, and shoulders significantly above the
chest(fig2).

Fig: 2 Ramp position
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Maintenance of anaesthesia using desflurane or
sevoflurane has been suggested because of their low
blood: gas partition coefficient which results in a
more rapid and consistent recovery profile. Easily
titratable drugs such as remifentanil and propofol
have also been successfully used. An orogastric tube
is usually inserted to decompress the stomach. This
will need to be manipulated during surgery to assist
the surgeon to optimize the surgical conditions.
Obese patients generally tolerate pneumoperitoneum
surprisingly well without experiencing a decrease in
cardiac output.It has been shown that the reverse
Trendelenburg position is a simple and safe
intraoperative posture for GBP in obese patients and
may even offer some cardiorespiratory advantages
which include improved respiratory compliance,
alveolar unit recruitment, and increasing the
functional residual volume.

thoracic epidural or the surgeon may perform a rectus
sheath block under direct vision at the end of surgery.
For all bariatric procedures, multi-modal analgesics
regimes can be adopted and may include regular i.v.
11
Acetaminophen, tramadol , non narcotics like
12
ketorolac , ketamine, magnesium sulphate and
13
dexmedetomidine
POST OPERATIVE FOLLOW UP
Patient was discharged on 3rd day after an uneventful
recovery. She was kept on liquid diet for 15 days. She
came to OPD after 15 days for follow-up. There was
no anastomotic leak and shortness of breath. She was
started on calcium and multivitamine. After one
month protein rich diet was started. Patient required
intermittent BiPAP therapy for 15-20 days. She
reduced nearly 109 Kgs of weight in 1 year (Fig 3).

Morbid obesity is a major independent risk factor for
sudden death from acute postoperative pulmonary
embolus. Deep vein thrombosis is the most common
complication ofbariatric surgery with an incidence
between 2.4% and 4.5%. Appropriate evidencebased
thromboprophylaxis protocols should be use for that.
We have used pneumatic compression device in our
patient. Antibiotic prophylaxis is important because
of the increased risks of postoperative wound
infection.
Desaturation and respiratory complications in the
postoperative period are mainly due to pulmonary
atelectasis in morbidly obese patients. Functional
residual capacity is lower in morbidly obese patients,
the alveolar arterial oxygenation gradient (A-aDo2) is
increased and intra abdominal pressure is higher.
When CPAP or BiPAP is applied, respiratory function
gets improved. 9
Optimal analgesia ensures adequate ventilation and
pulmonary mechanics and reduces the risk of
postoperative chest infections. It has been shown that
most laparoscopic bariatric patients have little pain
with adequate local anaesthetic wound infiltration
and a patient-controlled analgesia. 10For open
procedures, the anaesthetist can consider siting a
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Fig 3 Post operative picture of Patient (82 kg)

CONCLUSION:
Super obese patient with comorbid condition is a real
challenge to Anaesthesiologist. Proper evaluation and
optimization is essential for better outcome.
Multidisciplinary team approach consists of
respiratory physician, endocrinologist, cardiologist,
anesthesiologist and surgeon is the corner stone for
success. Vigilant anesthesiologists and proper
monitoring is the main concern for successful
management of such a difficult situation.
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CASE REPORT
A Case of Cervicomedullary Junction Compression
Ashok Gupta*, Priyanshu Mathur**, Manish Sharma***, Vimesh Parmar ****
The C-V junction is a transition site between mobile
cranium and relatively rigid spinal column. It is also
the site of the medullo-spinal junction. CV
anomalies are defects of development, not
necessarily congenital and may not manifest at birth.
These anomalies can lead to compression of spinal
cord, cranial nerves and vertebral arteries and
obstructive hydrocephalus. Delay in diagnosis can
result in irreparable damage to spinal cord and can
lead to permanent disability or even death. MRI of
cervical spine helps us in diagnosis of CVJ
anomalies and is the investigation of choice.
We are presenting a case of 12 years old female child
who presented with history of progressive weakness
of both upper and lower limbs, difficulty in walking
and history of frequent falls with transient loss of
consciousness for last 4 years. She was found to have
CVJ anomalies on MRI cervical spine but had
already developed permanent disability due to
atrophy of spinal cord due to prolonged
compression.
KEY WORDS- Cranio vertebral junction (CVJ),
MRI cervical spine
INTRODUCTION
The cranio vertebral and cranio cervical junction
(CVJ) is a transition zone between mobile cranium
and relatively rigid spinal column and refers to the
occiput, atlas, axis and supporting ligaments. It
encloses the lower cerebellum, medulla, spinal cord
and the lower cranial nerves. The pathology of CVJ
abnormalities is extensive and complex. It includes

developmental and acquired causes including
tumors. Congenital osseous CVJ malformations are
1
the most common compressive lesions at CVJ.
Developmental anomalies of CVJ may not manifest
at birth. These anomalies can lead to compression of
spinal cord, cranial nerves and vertebral arteries and
2
obstructive hydrocephalus. Delay in diagnosis can
result in irreparable damage to spinal cord and can
lead to permanent disability or even death. MRI of
cervical spine helps us in diagnosis of CVJ
anomalies and is the investigation of choice.3
CASE REPORT
A 12 year female child presented to us with history of
progressive weakness of both upper and lower limbs,
difficulty in walking and history of frequent falls
with transient loss of consciousness for last 4 years.
She also had history of difficulty in breathing
(labored breathing). There was no history suggestive
of seizers, behavioral changes or speech
abnormalities. Child was hospitalized 4 times in last
3 years at different hospitals for these complaints,
evaluated and investigated by MRI brain and EEG
(which were normal) and no definite diagnosis could
be made.
Birth and development history were normal. Child
was born to a nonconsanguinously married couple
with no history suggestive of similar illness in any
other family member.
On examination vitals were stable. Anthropometric
measurement showed weight-17kg (<3rd centile),
rd
height-130cm (<3 centile) & head circumference-
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present but kernig and brudzinski signs were absent.
Autonomic nervous system examination was
normal. Respiratory system, Cardiovascular system
and per abdomen examination were normal.

Fig. 1 patient photograph showing muscle atrophy.
54cm (Normal for age). On general physical
examination child was having muscle wasting. On
neurological examination, mental functions, speech
and cranial nerve examination were normal. Motor
system examination revealed that muscle bulk was
bilaterally symmetrically decreased, tone was
increased in flexors and extensors of all 4 limbs,
power was decreased (4/5 at shoulder, elbow and
wrist joint and 3/5 at hip, knee and ankle joint),
spasticity was present and no involuntary
movements were present. Superficial reflexes were
present with extensor plantar response. Deep tendon
reflexes were brisk at biceps, triceps, supinator and
ankle & exaggerated at knee. Child also had
weakness of respiratory muscles and spastic gait.
Sensory system examination was normal and
cerebellar signs were absent. Neck rigidity was

Fig. 2 Upper limb muscle atrophy.

On investigations CBC, RFT and serum electrolytes
were normal. MRI brain was normal. MRI of
cervical spine was done which revealed assimilation
of posterior arch of atlas with occiput along with
atlanto-axial dislocation. The distance between
anterior arch of atlas and dens was 10mm. There was
thickening of transverse membrane, posterior
longitudinal ligament and ligamentum flavum
causing severe narrowing at the level of foramen
magnum and causing severe compression and
atrophy of the spinal cord at this level. Child was
referred to neurosurgeon and decompression was
done at CVJ. On follow up it was observed that
breathing difficulty was improved and progression
of symptoms was stopped.

Fig.4 MRI showing spinal cord compression.

Fig.3 Lower limb muscle atrophy.
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DISCUSSION
The cranio vertebral junction (CVJ) is an
anatomically complex region bound together by an
intricate network of ligaments and articulations, all
of which contribute to its overall stability. The bony
elements of the CVJ are the occipital bone including
the clivus and occipital condyles, as well as the first 2
cervical vertebrae, the atlas and axis.4,5 The major
ligamentous elements of the CVJ located anterior to
the spinal cord consist of accessory atlantoaxial,
cruciate, alar, and apical odontoid ligaments; and the
anterior atlanto occipital membrane, posterior to the
spinal cord, the capsular joint ligaments and the
posterior atlanto occipital membrane provide
6
stability to the CVJ.
CVJ compression can be due to congenital
anomalies, developmental anomalies or can be
secondary to any acquired disease process. These
anomalies can lead to neural and vascular
compromise, obstructive hydrocephalus and altered
1
cerebrospinal fluid dynamics. Thecraniovertebral
junction (CVJ) is unique in the spinal column due to
degree of multiplanar mobility allowed by its bony
articulations.
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CVJ anomalies may present with wide variety of
clinical features, making diagnosis difficult. Delay
in diagnosis can result in irreparable damage to
spinal cord and can lead to permanent disability or
even death. MRI of cervical spine helps us in
diagnosis of CVJ anomalies and is the investigation
3
of choice.
CONCLUSION
Detailed neurological examination with good
correlation of examination findings is very important
to localize the site of lesion and to do appropriate
investigations and to reach a definite diagnosis.
Delay in definitive diagnosis can lead to progression
of symptoms/disease and can lead to irreparable
damage.
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CASE REPORT
Synovial Lipomatosis of the Knee Joint : A Rare Case Report
Monil P. Thakrar*, Aarti Mittal**, Sunita Saini*, Deepika Hemrajani***,
Synovial lipomatosis (lipoma arborescens) is a rare
benign intrarticular lesion characterized by the
replacement of the subsynovial tissue by mature fat
cells giving rise to a villous proliferation. We present
a case of a 40 year male patient with a provisional
clinical diagnosis of chronic synovitis, in whom a
histopathological diagnosis of synovial lipomatosis
of the knee joint was rendered.
KEYWORDS
Synovial lipomatosis, knee joint, histopathology
INTRODUCTION
Synovial lipomatosis, also known as Hoffa's disease,
villous lipomatous proliferation of synovium or
lipoma arborescens is a pseudotumour of synovium
with distinct histomorphology, possibly due to
inappropriate fat deposition and degenerative
articular diseases of joints[1]. It is a rare entity
usually affecting the knee joint, although any joint
can be affected. Its exact etiology is unknown. Males
are more commonly affected and clinical features
include pain and swelling of the joint.

there were no other signs of inflammation. The
patient had no ligamentous laxity or instability and
full range of motion in the joint was present.
Arthroscopical synovectomy was performed with
clinical diagnosis of synovitis of the knee joint and
the excised synovium was sent to our department for
histopathological examination which revealed
hyperplasia of synovial lining with presence of
lymphoid follicles in the subepithelial region
(Figure1). The subepithelial fibrocollagenous tissue
of the synovium was replaced by fat compatible with
a diagnosis of synovial lipomatosis (Figure 2 & 3).
DISCUSSION
Synovial lipomatosis is a rare, benign tumour of
synovium commonly affecting the knee joint
particularly the supra-patellar pouch[2]. The lesion
usually occur in adults and males are affected much
more commonly than females[3].

A 40-year old man presented with a 2-year history of
a swollen and painful right knee joint. He reported no
pain in any other bone or joint, and he had no
constitutional or mechanical symptoms. The
swelling gradually increased in size over time.

The exact eitiology is unknown, however it is often
related to a secondary reactive process associated
with degenerative joint disease, chronic rheumatoid
arthritis, or prior trauma[4]. Although any joint may
be affected, knee joint is the most commonly
involved joint. Patients usually present with pain and
swelling of the affected joints with or without
restriction of movements. Proliferation of
synoviocytes may result in joint effusion and
pressure effect on articular cartilage[1].

On physical examination, a soft swelling was noted
involving entire joint which was tender and

The important differential diagnosis of synovial
lipomatosis are synovial lipoma, synovial
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chondromatosis, pigmented villonodular synovitis,
synovial hemangioma, amyloid arthropathy,
xanthomata, rheumatoid arthritis and
osteoarthritis[5,6]. Pigmented villonodular synovitis
produces a diffuse low-intensity signal on T1- and
T2-weighted sequences, related to hemosiderin
deposition[7]. Synovial chondromatosis shows
variable intensity signals according to the
cartilaginous nature of the lesion[8]. The
differentiation between synovial lipomatosis and
synovial lipoma lies in the microscopic and
macroscopic appearances. Under the microscope,
synovial lipomatosis reveal a diffuse replacement of
the subsynovial layer by mature fat cells with a
moderate infiltration of mononuclear inflammatory
cells. Synovial lipoma lacks the villous frond-like
appearance and does not arise or replace the
subsynovial layer[7,8].
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CT and MRI are very useful tools in diagnosing
synovial lipomatosis[4]. Arthroscopic biopsy
confirms the diagnosis. Grossly the tissue has a
yellow fatty appearance with multiple papillomatous
projections. On microscopy there are finger like villi
lined by hyperplastic synovium and subepithelium is
infiltrated by abundant unremarkable adipocytes[4].
Occasionally mild to moderate chronic
inflammatory infiltrate may be associated.
Treatment of synovial lipomatosis consists of
arthroscopic synovectomy or open synovectomy
depending on the extent the lesion[9,10].
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Figure 1: Photomicrograph depicting hyperplasia of
synovial lining with lymphoid follicle and mature
adipocytes in subepithelial region (40x)

Figure 2: Photomicrograph depicting a low power
view (40x) of Villous Hyperplasia of synovial
lining with subepithelial replacement of
fibrocollagenous tissue by mature adipocytes

Figure 3: Photomicrograph depicting a higher
power view(100x) of synovial lipomatosis with
hyperplasia of synovial lining and replacement of
subepithelial fibrocollagenous tissue by mature
adipocytes
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CASE REPORT
Solid Pseudopapillary Neoplasm of Pancreas- A Case Report
Saniya Muslim*, Meenu Bagarhatta**, Bheru Dan Charan*,
ABSTRACT:
SPN are rare pancreatic neoplasms with low
malignant potential encountered in young females in
nd
rd
2 -3 decade of life. It is known by different names
as papillary epithelial neoplasm , papillary and solid
neoplasm, Frantz tumor, Hamoudi tumor etc.
The mass may occur anywhere in pancreas but most
commonly involves pancreatic head or tail.
We report a case of SPN in 15 year old female in
which diagnosis was suspected on radiology and
confirmed by histopathology.
KEYWORS:
Solid pseudopapillary neoplasm(SPN), Pancreas,
Beta –catenin
INTRODUCTION:
SPN is a rare entity almost exclusively seen in
females in 2nd-3rd decade.1
It was first described by Frantz in 1959 and included
in WHO classification in 19962 This tumor had
several names including Frantz tumor, solid and
papillary tumor, solid-cystic tumor, papillary cystic
tumor and solid and papillary epithelial neoplasm
until 1996 when WHO defined it as solid
3
pseudopapillary tumor of pancreas.
SPN shows a strong female predilection, 90% of
4
them arising in adolescent and young adult women .
Predominant occurrence of SPN in young females at
beginning of reproductive period along with

presence of progesterone receptors indicate role of
5
female hormones in growth of this tumor .
PRESENTATION OF CASE:
A 15 year old female presented in surgical OPD with
abdominal lump for 1 month, which was insidious in
onset and slowly progressive in nature without any
other associated complaints.
On P/A examination a well defined, non tender, mass
was palpated in the Right hypochondrium and
epigastric region.
She was then referred to the department of Radiology
for USG abdomen which revealed a 12x10x7 cm
solid-cystic mass lesion lying in the epigastric and
right hypochondrial region arising from pancreas,
pancreatic head not separately visualised.Indicating
its retroperitoneal origin without associated
lymphadenopathy or invasion of surrounding viscera
suggesting benign etiology.
A CT abdomen was advised which revealed a well
defined heterogeneously enhancing solid cystic
mass in anterior pararenal space arising from
pancreatic head (claw sign noted) abutting liver and
right kidney measuring 12x10 cm . No calcification
or vascular extension seen. Fat planes with adjacent
structures maintained, retroperitoneal SOL is likely
possibility. No evidence of visceral metastasis,
lymphadenopathy or ascites.
A diagnosis of SPN pancreas was suspected.
The biochemical and hematological studies were
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unremarkable. The tumor markers (CA19-9 and
CEA ) were normal.
USG guided FNAC was consistent with SPN of the
pancreas. Exploratory laparotomy was done, which
revealed a 10x12cm retroperitoneal mass arising
from pancreatic head abutting duodenal loop and
SMV, rest of the bowel and solid organs were
normal. Excision of mass/enucleation was done.
Histopthology of pancreatic SOL demonstrated a
circumscribed mass showing an epithelial neoplasm
showing areas of cystic change and haemorrhage.
The cells were round to polygonal with bland
looking nuclei and are arranged around fibrovascular
stalk giving a pseudopapillary appearance, in favour
of pseudopapillary tumor of pancreas.
IHC profile revealed:
Cellular tumor composed of pseudopapillae with
hyalinized fibrovascular cores lined by several
layers of bland fragile epithelial cells with clear to
eosinophilic cytoplasm and intracytoplasmic PAS+
hyalineg lobules.
Immunohistochemistry: Beta Catenin: Positive
(nucleo cytoplasmic).
Consistent with SPN Pancreas.
DISCUSSION:
SPN is a rare pancreatic tumor of uncertain
histiogenesis, commomnly seen in young females.
These solid cystic pancreatic tumors have incidence
of 0.2% to 0.7%. Beta-catenin gene (CTNNB1)
mutations have been implicated in development of
SPN6.
The most common presenting symptoms of SPNs are
abdominal pain followed by increased abdominal
girth, poor appetite and nausea resulting from tumor
compression on the adjacent organs and a palpable
7
mass . Although almost 30% of patients are
completely asymptomatic and discovered
incidentally during routine clinical examination or
diagnostic imaging procedures. In our case however,
the patient presented with lump abdomen.
On USG these appear as well defined solid cystic
masses arising from pancreas.
The RMJ Issue Jan. 2017

On CT, appearance is consistent with well defined
mass with solid and cystic components due to
varying degree of internal hemorrhage and necrosis,
arising from pancreas.
FNAC is required to differentiate it from other
pancreatic tumors and has been used in preop
cytological diagnosis of SPN8.
IHC is required for confirmation of diagnosis. SPN
shows strong nuclear and cytoplasmic beta catenin
immunoreactivity in 100% cases and loss of
membrane staining for E-cadherin (due to activation
13
of the Wnt signaling pathway) . This is the most
definitive way of differentiation from pancreatic
endocrine neoplasms (PEN) as there may be
considerable overlap in other markers like á1antitrypsin, á1-antichymotrypsin, NSE,
synaptophysin, progesterone receptor (PR),
carcinoembryonic antigen, pan CK, vimentin,
CD10, CD56, and cyclin D19.
Metastatic renal cell carcinoma and malignant
melanoma may be microscopic look-alikes but have
entirely different immunoexpressions.
Good surgical resection is the mainstay of treatment
and has included enucleation, Whipple's resection or
subtotal pancreatectomy, depending upon the size
and extent of the tumor. They run an indolent clinical
course; recurrences are uncommon but up to 15%
can show aggressive behavior.
Complete surgical resection is the mainstay of
treatment in all patients with SPN even in the
presence of local invasion or distant metastasis.
The overall five-year survival rate is >95%. Even
with advanced disease, aggressive initial therapy
10
gives excellent long term survival .
CONCLUSION:
SPN is a rare pancreatic tumor mostly seen in young
females with excellent prognosis.
The presentation however is with non specific
symptoms such as abdominal discomfort, vague
abdominal pain, abdominal lump or may remain
asymptomatic.

47

Solid Pseudopapillary Neoplasm of Pancreas- A Case Report
This diagnosis should be borne in mind when young
female presents with a pancreatic mass
USG is still an important modality in such cases
indicating probable site of origin of abdominal lump
and helps narrow down the possible differentials . CT
scan and USG are valuable modalities for
preoperative evaluation.
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Histopathology aids in specific diagnosis
CONSENT: written informed consent was obtained
from patient's guardian for publication of this case
report and accompanying images
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Fig 1: USG image showing solid cystic mass arising
from pancreas.

Fig 2: USG image showing mass arising from pancreatic head.
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Fig 3.CT Scan coronal and axial images showing a well defined pancreatic tumor.

Fig 4. Enucleated specimen of the tumor.
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Fig 5:Immunohistochemistry: Beta Catenin: Positive
(nucleo cytoplasmic).
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Intracranial Intraaxial Fungal Mass in Elderly Immunocompetent Patient in
Parietooccipital Region : A Rare Case Report
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Shashi Singhvi****, S K Jain*****
ABSTRACT
Intracranial fungal masses (IFMs), granuloms and
abscesses are uncommon lesions, infrequently
encountered by neurosurgeons. While most patients
with IFM have immunosuppressed states, nearly
50% of patients with IFMs especially in India have
no obvious predisposing causes and are apparently
immunocompetent. We report a rare case of 55 year
old female with history of generalized seizures and
left hemiparesis with GCS-E4V5M5. MRI Brain
showed right parieto-occipital lesion which was
diagnosed preoperatively as low grade glioma and
operated with craniotomy and near total excision of
mass. Histopathological examination showed fungal
etiology. Patient was treated with antifungal
medication.
Keywords: Intracranial fungal mass, anti fungal
agent, intracranial aspergillosis
INTRODUCTION
Intracranial fungal masses can be seen in any age
group but most patients are in third, fourth and fifth
decades of life [1]. Clinical presentation is
nonspecific but can be divided into three distinct
types depending on nature of the disease [2-4].
Involvement of cranial nerves 1-6 with orbital and
nasal symptoms. 2. Focal neurological deficits due to
involvement of any part of neuraxis. 3. Stroke like
presentation with sudden onset of hemiparesis.
Additionally patients with any of these presentations

might manifest features of raised intracranial
pressure, seizures and altered sensorium. Based on
presence or absence of radiological evidence of
paranasal sinus disease IFMs are classified into two
types 1.Rhinocerebral type 2.Purely intracranial
type, further divided into a.Intracerebral (intraaxial)
b.Extracerebral (extra axial) [2]. Aspergillus species
is commonest fungal organism causing IFMS.
Surgery for IFMS can be of different types namely
1.Steriotactic procedures 2.Craniotomy 3.Shunt
surgery 4.Treatment of fungal aneurysm. The
commonest location for a primary intracranial IFM
is supratentorial compartment with majority in
frontal lobes and next is temporal lobe. Here we are
reporting a rare case of primary intracranial
intraaxial fungal mass in 55 year old
immunocompetent patient in right parietooccipital
region presented with history of seizures and
hemiparesis, operated as a case of glioma and on
histopathological examination found to be fungal
mass.
CASE REPORT
A 55 year old female housewife had history of
generalized tonic clonic seizures, altered sensorium
and left hemiparesis since 7 days. Past history of
pulmonary tuberculosis 2 years back presented with
anti-tubercular treatment for 8 months. No past
history of CSOM or sinusitis. On examination
patients GCS is E4V5M5, left hemiparesis (power4/5). All routine investigation and MRI brain
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plain+contrast with MRS was done. MRI brain
(figure 1) revealed focal altered signal intensity area
showing hyperintense signal on T2 and flair
sequence and hypointense signal on T1 sequence
with hyperintensity on DWI images which showed
hypointense signal on ADC mapping in
corresponding area suggestive of diffusion
restriction seen in right parieto-occipital lobe
causing effacement of adjacent sulci with gyral
enhancement suggestive of encephalitis ? Low grade
glioma. MRS showed increased choline peak,
increased choline/creatinine peaks ratio and
increased choline/NAA peaks ratio suggestive of
tumoral pathology. All routine investigations
including CBC, random blood sugar, renal function
test, liver function test, serum electrolytes, X-ray
chest and ECG were normal. Hepatitis B, Hepatitis
C and HIV ware non-reactive. Preoperative
diagnosis of low grade glioma was made and patient
was posted for surgery. Right parietooccipital
craniotomy with near total excision of mass was
done. Intraoperative finding showed whitish yellow,
moderately vascular firm, gritty in sensation,
intraaxial mass in right parietooccipital region. Postoperatively patient was treated in neurosurgical ICU
and showed improvement. Histopathological
examination (figure 2) of excised tissue showed
presence of necrosis, giant cell, acute and chronic
inflammatory cells with fungal hyphae with spores
suggestive of fungal mass. KOH staining confirmed
aspergillosis. Patient was treated with antifungal
agent voriconazole.
DISCUSSION
Intracranial fungal masses (IFMs, granulomas and
abscesses) are uncommon entities, although, they are
being increasingly recognized in recent years
attributable to the rising incidence of human
immunodeficiency virus (HIV) infections, increased
used of immunosuppresants, increased survival
amongst patients undergoing organ transplants and
cancer chemotherapy and the rising incidence of
diabetes mellitus (DM) especially in India. A hot, dry
climate with a high content of aspergillus spores in
the atmosphere due to agriculture dust may be a
probable cause for the occurrence of IFMs.
The RMJ Issue Jan. 2017

In a neurosurgical service, one would only rarely
encounter IFMs. This is borne out by the sparse
reports of IFMs from several large neurosurgical
centers in India. Table no. 1 shows finding of various
studies. Contrast enhanced computerized
tomography (CT) and magnetic resonance imaging
(MRI) of the head are the investigations of choice.
Unfortunately, neither of these test provides a
definitive diagnosis of an IFM. CT and MRI only
reveal intracranial mass or masses that enhance with
contrast and can also provide evidence of
involvement of the paranasal sinuses and the mastoid
sinus. Careful attention should be paid to the sinuses
in any patient suspected to have an IFM. The masses
are contrast enhancing with perilesional edema.
[1,2,4,6]. On MRS Fungal abscess may contain
lipids, lactate, alanine,
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acetate, succinate, and choline which can be
visualized on MR spectroscopy.[5,6] A typical
feature of fungal infections is the disaccharide
trehalose as a distinctive component of the fungal
wall.
Table No. 1
CASE STUDY AND
YEAR

No. Of
patients

NO. OF
YEARS
OF
STUDY

SHARMA B S et al, PGI
CHANDIGARH, 1997[2]

32

14

DUBEY A et al,
NIMHANS ,2005 [1]

22

22

MURTHY J M et al,
NIMS HYDERABAD
,2000[3]

21

7

HARAN RP, CMC
VELLORE,1993[4]

13

12

MEHTA et al, AIIMS
NEW DELHI,1985 [5]

14

17

NADKARNI et al, KEM
MUMBAI,2005[6]

18

38

Table No. 2
CASE STUDY

MORTALITY (%)

YOUNG et al [8]

DUBEY et al [1]

43.6%
(early diagnosis),
64%
(delayed diagnosis)
63%

SIDDIQUI et al [7]

66.7%

JAMJOOM et al [9]

41%
(immunocompetent),
50%
(immunocompromised)
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Microscopically the most striking feature is the
intensity of the vascular invasion with
thrombosis.The cytology features are rich plasma
cell infiltrate along with lymphocytes, minimal
reactive changes in the background glial tissue with
few gemistocytes and presence of giant cells, illdefined granulomas .Histologically the granulomas
show densefibrosis and an infiltrate of lymphocytes,
plasma cells, and mononuclear cells. The
multinucleate giant cells are foreign body type and
contain slender septate, acute angle branching
hyphae. Good scanning of the biopsy may reveal
fungal hyphae within giant cell.
Amphotericin B has been in use for decades and
remains an effective agent for most yeasts and
molds. The main toxicity is renal impairment via
reduction in blood flow to both the renal tubules and
glomeruli. Azoles such as fluconazole and
voriconazole have been shown to be effective with
acceptable toxicity profiles. Newer agents such as
the echinocandins are effective antifungals but are
expensive.
Open craniotomy is performed for suspected IFMs
that are in relatively accessible regions of the brain
and when it is perceived that a radical excision is
feasible and safe. Radical excision of the IFM can
rapidly reduce the mass effect and might improve
penetration of the antifungal agents into the infected
tissue. [2] While it is generally agreed that
aggressive surgical management of IFMs leads to a
better outcome, [1,2,4,6], radical surgery might not
be feasible due to the location of IFMs in eloquent
regions of the brain or not advisable in some patients
due to their poor general condition. Siddiqui et al. [7]
suggested that a less than radical approach should be
taken in the surgical management of IFMs. High
mortality and morbidity have been uniformly
reported in almost all series of patients with IFMs.
Table no. 2 shows mortality rate in various studies.
CONCLUSION
There should be a high index of suspicion for IFMs
not only in patients with known risk factors for the
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development of fungal infections but also in
immunocompetent patients in India. Intraoperative
pathological diagnosis should be obtained in any
patient suspected to have an IFM and tissue should
be processed for fungal cultures. Prompt diagnosis,
radical and safe surgery and aggressive and
prolonged treatment with anti-fungal agents may
lead to a better outcome especially in
immunocompetent patients.

9.

Jamjoom AB, al-Hedaithy SA, Jamjoom ZA, alHedaithy M, el-Watidy SF, Rahman N, et al.
Intracranial mycotic infections in neurosurgical
practice. Acta Neurochir (Wien). 1995;137:7884.
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