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Editorial

1

Greetings from the Editorial team of Chettinad Health 
City Medical Journal!

We take immense pleasure in bringing out this first 
issue of the 6th Volume.

We would like to take this opportunity to thank all the 
authors and reviewers who have supported the Journal. 
This issue of the Chettinad Health City Medical Journal 
carries two original articles, three case reports, one 
review article and one classroom article. A number of 
Interns and Post-graduates are contributing and in-turn 
getting benefitted by learning the valuable skill early in 
their medical career.

Case Reports are valuable in medical literature and 
have spawned new techniques and thoughts in 
medicine. A prime example is the case report by Bentall 
and de Bono of a surgical technique1. The Eponymous 
Bentall-de Bono surgery is widely practiced now.

A good case report should :-

 -   Recognize or describe a new  
      disease/procedure/surgery

 -   Recognize rare manifestation of a disease 
      or modifications of existing procedures/  
       surgeries

 -    Elucidate new mechanisms of disease

 -    Describe new adverse or beneficial effects 
       of drugs and treatments 

 -    Education and audit

This issue deals with a wide spectrum of topics from 
various specialities. The original article by Dr.Puvithra 
asks interesting questions on pregnancy complications 
associated with Polycystic ovarian syndrome. The 
review article on sepsis and septic shock will be of 
interest to the large population of clinicians, teachers 
and students. 

Zika virus disease has been gradually taking centre 
stage, though the disease has been prevalent since the 
1960s. The classroom article is a timely reminder to all 
clinicians to this emerging wide-spread disease, at a 
time when cases are being reported in India. 

The journal rounds off with informative articles from 
the speciality of Otorhinolaryngology and case reports.

Dr. Sanjay Theodore

Editor

E-mail: chettinadhealthcityjournal@gmail.com

1) Bentall H, De Bono A. A technique for complete 

replacement of the ascending aorta. Thorax. 
1968;23(4):338-9



Etiology of Endometriosis – Simplified
Commentary

Surya P*, Pandiyan N**

* Consultant, **Prof. and HOD, Department of Andrology and Reproductive Medicine, Chettinad Super Speciality Hospital, 

Chettinad Academy of Research & Education, Chennai, India.

Corresponding author - Dr.P.Surya (dr.surya.krr@gmail.com)

Chettinad Health City Medical Journal 2017; 6(1): 2 - 3

Dr.P.Surya presently working as a consultant in the department of Andrology & Reproductive 
Medicine, She obtained her M.B.B.S degree from Sree Balaji Medical College, Chennai, Tamilnadu in 
2009 and her Diploma in Obstetrics and Gynaecology from Sri Ramachandra University in 2013. She 
received a Gold medal for Best outgoing student in her post graduation. She obtained FOGSI recognized 
certificate in ultrasound training. She did her Fellowship in Clinical Andrology and Reproductive 
Medicine from Chettinad University in 2015. Her area of interest is Endometriosis and infertility.

 Chettinad Health City Medical Journal Volume 6, Number 1

Introduction
Endometriosis is an estrogen dependent condition 
commonly seen in women of reproductive age group 
and most often these women present with infertility 
and pelvic pain / dysmenorrhea. It is not clear whether 
endometriosis is the cause of infertility/ pelvic pain/ 
dysmenorrhea or it is just an associated condition. In the 
reproductive age group women, the incidence of endo-
metriosis is 10 – 11%1 whereas the incidence is more 
than 30%1 in infertile population. The common sites of 
endometriosis are ovaries, fallopian tubes, posterior 
wall of the uterus, cul-de-sac, broad ligament, round 
ligament. Extra pelvic sites are intestines, urinary 
bladder, ureters, lungs, extremities, skin, and central 
nervous system. Ovaries are being the commonest site 
of endometriosis2.

Hypothesis
Various theories have been proposed to explain the 
etiopathogenesis of endometriosis like retrograde 
menstruation, coelomic metaplasia, induction theory, 
lymphovascular, oxidative stress and inflammation, 
immune dysfunction, apoptosis suppression, genetic 
and stem cell theory. Do we really need these many 
theories, when one theory alone can explain the etiolo-
gy of Endometriosis? Having too many theories may 
complicate the understanding of the pathophysiology 
and the management of the disease.

Our hypothesis 
To say “Menstruation causes Endometriosis” may be 
stating the obvious. Retrograde menstruation theory 
alone can explain the etiology of endometriosis.
 
Retrograde menstruation theory is also called as 
implantation theory was proposed by John A. Sampson 
in 1927. It is retrograde flow of endometrial cells into 
the peritoneal cavity via the fallopian tubes. These 
endometrial cells adhere to the ovary or peritoneal 
cavity, implant, grow and bleed over the course of 
menstrual cycle. It has been documented by laparosco-
py during perimenstrual phase that 76%-90%3 of the 
women have retrograde menstruation. Probably all 
women with patent tubes may have retrograde 
menstruation. The most common location of endome-
triosis is on the posterior aspect of the uterus and 
towards left side of the pelvis. In congenital Mullerian 
anomaly like imperforate hymen and cervical stenosis, 

there are increased chances of retrograde menstruation 
and there by increased risk for developing endometrio-
sis4.The incidence of endometriosis is increased in 
women with an early menarche, frequent menstrual 
cycles or women with menorrhagia. There are 
increased chances of these women being exposed to 
retrograde menstruation. This retrograde menstrual 
blood in the peritoneal cavity gets absorbed by 
lymphatic system, it drains into the venous drainage, 
through which it spreads to the distant sites. This 
explains the etiology of extra pelvic endometriosis. 
There are only few articles on proven (Histopathologi-
cal) premenarchal endometriosis without obstructive 
Mullerian anomaly5. Neonatal uterine bleeding in the 
immediate post natal period occurring due to 
withdrawal of maternal estrogen may be the source for 
endometrial cells in pre-pubertal endometriosis6. 
Endometriosis in post menopausal (without HRT) is 
rare and the incidence is only 2.2 % 7. The author stated 
that all these patients were obese and signs of increased 
estrogen activity would have caused peripheral 
conversion of androgen into estrogen. These excessive 
estrogen has caused reactivation of the pre existing 
endometriotic lesions. Hence, the triggering factor in 
pre pubertal endometriosis may also be due to the 
conversion of androgen into estrogen secreted from 
the peripheral adipose tissue in obese children. The 
incidence of endometriosis in multiparous women is 
also relatively low i.e. 3.7 %8. In these women, 
Pregnancy ameliorates endometriosis.

Conclusion
When there is continuous periodic constant menstrua-
tion, there are increased chances of endometriosis. The 
frequent occurrence of menstruation, longer duration 
of menstruation and excessive menstruation may 
overwhelm the defense mechanism in some women. 
The failure of defense mechanisms, may lead to 
implantation of endometrial cells, further growth and 
bleed over the course of menstrual cycle leading to 
endometriosis.

Acknowledgements
We thank the faculty of the Department of Andrology 
& Reproductive Medicine for their support through 
important discussions and valuable comments on this 
topic.2
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Abstract 

Hyperinsulinemia and hyperandrogenemia are the hormonal changes which are linked to the pregnancy compli-
cations seen in women with Polycystic Ovary Syndrome (PCOS). 

Aim : This study was done to determine the complications that can occur in pregnant women with polycystic 
ovary syndrome, and to ascertain whether the complications are related to PCOS per se or the Body Mass Index 
(BMI) of the women. 

Materials and Methods : Data was collected from case records. Study group had women with PCOS, selected 
according to Rotterdam criteria and control group had women with unexplained infertility, with women in both 
groups achieving pregnancy either spontaneously, following ovulation induction (OI) with timed intercourse or 
controlled ovarian hyperstimulation (COH) with Intrauterine insemination (IUI). 

Study design : A retrospective study. Study duration: Women who attended the clinic between January 2009 – 
Dec 2014, Study Setting : Department of Reproductive Medicine and Andrology, Chettinad Super Speciality 
Hospital, Chennai. 

Results : There were 110 women in the study group and 64 women in the control group. The age and BMI of 
women in both groups were comparable. The incidence of miscarriage, congenital anomalies, preterm delivery, 
operative delivery and neonatal complications were similar in both groups. Incidence of Gestational Diabetes 
mellitus (GDM) was significantly higher in women with PCOS (22.6%), and there was an upward trend with 
increasing BMI. There was also an increased incidence of Large for gestational age babies in women with PCOS, 
but there was no statistical significance. 

Conclusion : Unlike previous publications, our study revealed no significant increase in pregnancy and neonatal 
complications in women with PCOS, except for Gestational diabetes, the incidence of which was related to BMI. 
Therefore, we suggest that PCOS and the pregnancy complications are a consequence of increasing BMI, and that 
PCOS may not be incriminated as the independent cause for these complications.

Key Words: Polycystic ovary syndrome, PCOS,  Hyperinsulinemia, Hyperandrogenemia, Pregnancy complica-
tions, Gestational diabetes mellitus, Neonatal complications.

Introduction 
Polycystic ovary syndrome (PCOS) is the commonest 
ovulatory disorder accounting for 60-85% of anovula-
tory patients1 and the commonest endocrinopathy in 
women of reproductive age group2.

Most women with polycystic ovary syndrome have 
oligo-ovulation rather than anovulation, ie; they 
present with irregular cycles and very few have total 
absence of menstruation. Therefore, the chances of 
spontaneous conception in women with PCOS is 
slightly higher when compared to other causes of 
infertility. Moreover, simpler treatment modalities like 
ovulation induction provide better success rates in 
women with just PCOS as the cause for infertility3. 
These have resulted in an increasing prevalence of 
pregnant women with PCOS.

The altered hormonal milieu of PCOS, like hyperinsu-
linemia and hyperandrogenemia have been implicated 

in the pathogenesis of pregnancy complications like 
gestational diabetes, gestational hypertension and 
preterm birth. These hormonal changes, followed by 
development of PCOS are the consequence of excess 
adipose tissue and not vice versa. Earlier, obesity was 
being considered as the major cause for PCOS4, but a 
retrospective study done in our department showed 
that, among the women diagnosed with PCOS, 32% 
had a normal body mass index (BMI)5. Obesity has also 
been proven to be an independent risk factor for 
pregnancy complications6.

Aim 
To determine the complications that can occur in 
pregnant women with polycystic ovary syndrome, and 
to ascertain whether the complications are related to 
PCOS per se or the BMI of the women.

Materials and methods 
Study design : A retrospective study.
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Study group : Women who attended the clinic 
between January 2009 – Dec 2014, and achieved 
pregnancy either spontaneously, following ovulation 
induction (OI) with timed intercourse or controlled 
ovarian hyperstimulation (COH) with Intrauterine 
insemination (IUI). 

Study Setting : Department of Reproductive Medicine 
and Andrology, Chettinad Super Speciality Hospital, 
Chennai.

The study group had women with PCOS, who fulfilled 
the Rotterdam criteria7 and the control group had 
women with Unexplained infertility, who were 
regularly ovulating, had patent fallopian tubes and male 
partner's sperm parameters were normal.

The case records of the women who attended the clinic 
and became pregnant either spontaneously, following 
ovulation induction (OI) with timed intercourse, or 
Controlled Ovarian Hyperstimulation (COH) with 
Intrauterine insemination (IUI), were reviewed for 
treatment details. The department conducts a yearly 
follow-up programme for the mothers who underwent 
infertility treatment and for children born after infertili-
ty treatment. During this evaluation, a detailed antena-
tal history is obtained and recorded. Those patients 
who did not attend the evaluation session were 
contacted through phone to obtain a detailed antenatal 
history.

Inclusion criteria 
 Age - 20-35 years
 Primary and secondary infertility

Exclusion criteria
 Other causes of anovulation like hypothyroidism 

and hyperprolactinemia 
 Other causes for recurrent miscarriages like 

uterine anomalies, Antiphospholipid antibody 
syndrome

 Pre-existing Impaired glucose tolerance (IGT) or 
Diabetes mellitus (DM) 

 Concurrent treatment with Metformin 
 Recent ovarian surgeries like laparoscopic ovari-

an drilling
 Multiple gestation
 Ongoing pregnancy
 Associated Male factor
 ART pregnancies
 History could not be elicited

Primary outcome 
 Live birth
 Miscarriage
 Termination of pregnancy for anomalies
 Gestational age at delivery (term/preterm)

Secondary outcome 
 Mode of delivery (Vaginal delivery/Cesarean 

section)
 Ectopic pregnancy
 Antenatal morbidities
 Neonatal outcome

Statistical analysis
The association between factors were calculated using 
Odd's ratio. Significance calculated using Chi square 
and Student t- test. P value - <0.05 was considered 
significant.

Results
The number of patients included in each arm is 
mentioned in Table 1.

Original Article Pregnancy Complications - Consequence of Polycystic Ovary Syndrome 

  or Body Mass Index?

Volume 6, Number 1

Table 1 -  Number of women

Table 2 -  Basal characteristics of study participants

 

Fig 1 : BMI distribution in PCOS group    

Fig 2 : BMI distribution in Unexplained 
infertility group

5

The mean age and Body mass index (BMI) of the partic-
ipants were comparable in both groups, as shown in 
Table 2, and most of the women in both groups 
belonged to the category of Normal BMI. 
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Fig 3 : Gestational age at delivery

Table 3 -  Outcome of pregnancy

Fig 4 : Pre-pregnancy BMI distribution of 
women with GDM

Fig 5 : Incidence of GDM in relation to 
pre-pregnancy BMI in women with PCOS

 Table 4 -  Comparison between mode of delivery

Mode of 
delivery 

Groups  

Odds 
ratio 

Chi 
square 

 

P-value 

95% CI  

PCOS 

(n=84) 

Unexplained 

(n=48) 

Lower Upper 

LSCS  54 

(64.3%) 

29 

(60.4%) 

 

1.179  

 

0.196 

 

0.658 

 

0.568 

 

2.449 

Vaginal 30 

(35.7%) 

19 

(39.6%) 

 Table 5 -  Antenatal complications

GHTN  2

PROM  7

FGR  1

Oligohydramnios  4

Polyhydramnios  1
 

2  2.4  0  

7  8.3  2  

1  1.2  1  

4  4.8  3  

1  1.2  0  

0  0.49 

4.2  0.37 

2.1  0.69 

6.2  0.71 

0  0.73 

 

PCOS

 
 

Number 

GDM   19 

PCOS 

 (live birth, n = 84)  

Unexplained 

(live birth, n= 4

Number  Percentage  Number  

19  22.6  0  

ined  

= 48)  

 

Percentage  p value 

0  0.02 

The pregnancy outcome in the groups are shown in 
Table 3. There was no significant difference in the 
outcome in both groups. Though there was no statisti-
cal significance, the incidence of ectopic pregnancy was 
higher in the Unexplained infertility group (1.8% vs 
7.8%), which could probably be due to a subtle tubal 
factor in the patients.

Table 4 shows that there is no difference in the mode of 
delivery among the live births in the two groups. 

developed GDM. In the PCOS group, 2 women had 
gestational hypertension (GHTN), whereas none had 
GHTN in the unexplained infertility group. Due to 
small numbers, the significance of GHTN cannot be 
explained in this study. The other antenatal complica-
tions like prelabour rupture of membranes (PROM), 
polyhydramnios, oligohydramnios and Fetal growth 
restriction (FGR), were similar in both the groups.

As per the study objective, in order to ascertain wheth-
er it is PCOS or obesity which is responsible for the 
increased incidence of GDM in the PCOS group, the 
women were classified according to the WHO classifi-
cation for BMI. The distribution of BMI in women with 
GDM is shown in Fig 4. 

Though the number of preterm deliveries were higher 
in the PCOS group, as shown in Fig 3, there was no 
significant difference. [OR 1.83 (95% CI 0.5565- 
6.0392), p value – 0.3190]. 

The pregnancy morbidities as shown in Table 5, were 
calculated only in women whose pregnancies resulted 
in live birth. Except for the incidence of gestational 
diabetes, the other pregnancy morbidities were not 
significantly higher in women with PCOS.  Among the 
pregnancies that crossed viability, 22.6% of the women 
had developed gestational diabetes (GDM) and were 
started on Insulin therapy at around 5 months of gesta-
tion. In women with unexplained infertility, none 

6

The BMI categorization was done according to the  WHO 
classification of BMI. Normal BMI- 18.5 - 24.9 kg/m2, 
Overweight - 25 - 29.9 kg/m2, Obese - >30 kg/m2.  
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Fig 6 : BMI distribution of mothers of LGA babies

 

Table 6 -  Neonatal outcome

Among the women with GDM, 26.3% had normal BMI, 
57.9% were overweight and 15.8% were obese, there-
by interpreting that the number of obese patients were 
comparatively lesser. As seen in Fig 5, when the 
incidence of GDM was calculated in all women with 
PCOS, in relation to the pre-pregnancy BMI, 13.8% of 
women with normal BMI, 28.2% of overweight 
women and 33.3% of obese women had developed 
GDM. Therefore it is obvious that there was an increas-
ing tendency for developing GDM as the pre-pregnan-
cy BMI increased.  

There was no significant difference in the neonatal 
outcome in both groups(Table 7). Neonatal intensive 
care unit (NICU) admission rates were higher in 
neonates of women with PCOS , but the numbers were 
not statistically significant. NICU admission was 
primarily for preterm care or for observation of the 
neonate in view of GDM in the mother.  Among the 
babies born to women with PCOS and gestational 
diabetes, 3 babies developed hypoglycemia for which 
they required NICU admission and glucose infusion.

Though not statistically significant, there was an 
increased incidence of large for gestational age (LGA) 
babies in the PCOS group. Among the mothers who 
gave birth to LGA babies, only one mother had GDM. It 
was assessed if there is a correlation between the moth-
er's BMI and the increased birth weight of babies. As 
seen in the Fig 6, all  mothers with LGA babies were 
non-obese, and more than half of them were of normal 
built, suggesting that it could be due to the metabolic 

and hormonal changes in mothers with PCOS. We may 
not be able to arrive at a conclusion in view of  numbers.

Discussion
Boomsma et al (2006) conducted a meta-analysis of the 
pregnancy outcome with PCOS, and found a higher 
risk of developing GDM, pre-eclampsia and preterm 
birth8. There was also a significantly higher perinatal 
mortality and NICU admissions in these patients. Most 
of the studies included in the meta-analysis did not take 
into account the BMI of the patients, which would be a 
direct confounding factor. In this study, the study and 
the control group were age- and BMI-matched.

7
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The live birth rate, miscarriage rate and the incidence of 
preterm delivery, operative delivery and congenital 
anomalies was similar in both groups. Incidence of 
GDM was significantly higher in women with PCOS 
(22.6%), and it was also seen that among all women 
with PCOS, higher the BMI, higher was the probability 
of developing GDM. With this observation, we 
comprehend that, PCOS may not be the cause for 
GDM, but both PCOS and GDM are the consequence 
of increasing BMI. A study done in Jammu and Kashmir, 
India, showed similar results, but the number of PCOS 
women included were lesser than our study9.

Studies have quoted a threefold increase in the 
incidence of neonatal hypoglycemia is babies born to 
women with PCOS10. In our study, the neonatal 
outcome was similar in both the groups, except for the 
incidence of hypoglycemia. Among the 19 babies born 
to GDM mothers, 3 babies developed neonatal hypo-
glycemia for which they required intravenous glucose 
infusion. Preterm babies and babies born to GDM 
mothers required neonatal intensive care monitoring. 

Conclusion
Women with PCOS are generally said to have a greater 
tendency to develop pregnancy and long term health 
complications8. This conclusion was derived from 
studies, in which the comparison was not done with age 
and BMI matched controls. PCOS was thus thought to 
be 'the cause' for these complications. According to our 
study, in women with similar BMI, there was no differ-
ence in the incidence of any pregnancy complication in 
PCOS women. The incidence of gestational diabetes 
also increased with increasing BMI. Therefore, we 
suggest that PCOS may not be the independent or 
primary cause for the pregnancy complications or 
metabolic diseases like coronary artery disease, 
cerebrovascular disease and uterine malignancies. 
There may be a common factor like the BMI or weight 
gain which is involved in the pathogenesis of all these 
events.
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Introduction 
The CVJ is an area which encompasses the occiput, 

axis, atlas,  and  supporting  ligaments1.  It  accounts  for 
approximately 25% of the vertical height of the entire 
cervical spine. Surgical exposure of the region around 
the foramen magnum and the first two cervical verte-
brae is necessary for lesions that threaten loss of 
stability and spinal cord compression, especially by 
dens.The endoscopic transoral approach provides a 
direct route ventral lesions of the craniovertebral 
junction 2 - 6. Removal of the lesion may be combined 
with stabilisation procedure in a second sitting. In 
other cases clinical symptoms may require a posterior 
fusion to be performed first followed later by an 
ablative procedure.

Materials and Methods
Patients: The following seven patients were operated 

in our department from Feb 2013 to June 2014:

l  Case 1- 16 years male with weakness of all 4 limbs
          with power 2/5 in all 4 limbs due to CV junction
           anomaly.

l  Case 2- 24 years male with weakness of all 4 limbs
          with power 2/5 in upper limbs and power 1/5 in  
          lower limbs diagnosed as a case of granulomatous
          lesion of odontoid.

l  Case 3-32 years male with weakness of all 4 limbs
          due to granulomatous lesion of odontoid

l  Case 4- 53 years male with weakness of all 4 limbs
          due to odontoid compressing the cord.

l  Case 5-54 year male with weakness of all 4 limbs
          due to odontoid compressing the spinal cord.

Dr.Semmenaselvan  is   currently   working   as   Senior   Assistant   Professor   in   the   Department   of  
Otorhinolaryngology at Madras Medical College. He did his undergraduation, followed by DLO and 
MS(ENT) at Madras Medical College.

Abstract 

BACKGROUND: The endoscopic transoral approach offers a risk-free access to midline and ventral lesions of the 
craniovertebral junction. Benefits of this approach include 1) Direct exposure to ventral lesions (bony pathology, 
granulation tissue etc) possible through this route alone; 2) Avascular plane of dissection through median pharyn-
geal raphe and clivus; 3) Less injury to brainstem structures as head is kept in an extended position.

METHODS: Endoscopic transoral approach (ventral route) was used to decompress the craniovertebral junction 
lesions. The odontoid process was drilled, to remove compression on the spinal cord. Stabilization of the cervical 
vertebra was done with occipitocervical fusion in the following week.

RESULTS: Cervicomedullary junction decompression through transoral odontoidectomy was done successfully in 
7 patients from February 2013 to June 2014 with minimal or no complications. On a 1-2 year follow-up, there was 
no evidence of CVJ instability and patients had improvement of neurological function.

CONCLUSION:The endoscopic transoral odontoidectomy is a better surgical technique for ventral lesion of the 
craniovertebral junction.

Key Words: CV Junction, Odontoid, Endoscopic Trans Oral
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9Fig 1 : MRI showing enlarged odontoid compressing
the spinal cord
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The odontoid process compressing the spinal cord was 
freed from the surrounding soft tissue attachments and 
drilled out by diamond burr leaving a thin plate of bone 
overlying the thinned out cruciate ligament and spinal 
dura. The residual egg shelled thin odontoid process 
was dissected from the spinal dura (Fig 4) till dural 
pulsations were encountered.

Patients were put on nasogastric tube feeding for one 
week. Stabilization of the cervical vertebra was done 
with occipitocervical fusion in the following week.

Results
Cervicomedullary junction decompression through 
transoral odontoidectomy was done successfully in 7 
patients. None needed tracheostomy or gastrostomy 
tube placement in the post operative course. From the 
first week itself, patients were started on liquid diet and 
later to regular diet. There were no postoperative 
complications like velopharyngeal insufficiency, 
cerebrospinal fluid leakage, infection, or meningitis. 
All 7 patients underwent posterior stabilisation after 
odontoidectomy. On a 1-2 year follow-up, there was no 
evidence of CVJ instability. Patients with power 2/5 
improved to 4/5 and patients with preoperative power 
more than 3/5 almost had near normal neurological 
function post operatively.

Discussion
Patients presenting with irreducible AAD with or 
without basilar invagination can be surgically managed 
by anterior or posterior approach. Posterior approach 7-10 
has become obsolete because of the increased risk of 
complications. Commonly performed anterior 
approaches are transoral and transnasal. Occasionally, 
transcervical    excision    of    the    odontoid    process,  
with anterior release and anterior fusion11, 12 or anterior 
release and posterior fusion13 has been done. Initially 
transoral odontoidectomy was done with the help of 
microscope. The procedure required palatal splitting for 
better exposure and so the incidences of complications 
were high. In our study, endoscopic transoral excision of 
the odontoid proved to be a safer and more effective 
approach. We have achieved excellent decompression 
with odontoidectomy and resection of C2 base and clivus 
in all patients. 

As compared to the microsurgical  technique, Pillai et al14 
reported better surgical exposure in the posterior 
pharyngeal wall and clivusregion by the endoscopic 
technique. Mazhar Husain et al15 were also able to 
achieve good decompression in their patients. Palatal 
splitting that is needed in the microsurgical technique 
(especially in basilar invasion) was avoided in all our 
patients. Similar results have been reported before16. 
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Fig 2 : Posterior Phryngeal Wall Spilt Incision Made

Fig 3 : Showing Arch Of Atlas Being Drilled

Fig 4 : Showing Showing Delineation of Odontoid
Process

10

l  Case 6 - 14 years female with paresis of all 4 limbs
           with power 4/ 5 in all 4 limbs diagnosed as 
          granulomatous lesion of odontoid. 

l  Case 7 – 35 years female with paresis of all 4 limbs
          due to rheumatoid arthritis involving cervical spine.

Plain radiographs and dynamic polytomography 
formed the preliminary imaging6. For an accurate 
visualization of the lesion, computerized tomography 
(CT) with 3D reconstruction and magnetic resonance 
imaging (MRI)were taken(Fig 1).

Surgical technique
Patients were put under general anesthesia through 
orotracheal intubation. With the surgeon on the right 
side of the patient, endotracheal tube was fixed in the 
left. Using o degree Hopkins rod Telescope posterior 
pharyngeal wall was split open through a linear midline 
incision (Fig 2) extending from the upper border of the 
first cervical vertebra to the lower border of the second 
cervical  vertebra,  ligaments  split  in  midline  and 
longitudinal muscles retracted laterally, arch of atlas 
identified and drilled out exposing the underlying 
odontoid process (Fig 3).



Compared to the microscopic excision which requires a 
2.5 to 3cm mouth opening, this procedure was done 
with just a 1.5cm gap. Surgery could be performed in an 
extended or flexed neck position. We encountered 
intra- operative difficulty in dural closure and post 
operative dysphagia for up to 2 to 3 weeks. Even with 
risk of contamination by oral bacterial flora, there was 
not any incidence of infection. The endoscopic transna-
sal approach to CVJ lesions also reveals a comparable 
result in safety and efficacy17- 20 with added advantage of 
early oral   feeding,   avoidance   of   palatal   splitting,   
less  occurrence of tongue edema and infection. Its 
drawback lies in the difficulty in excision of lesions in 
lower body of C221. The choice between transoral and 
transnasal approach was decided by the radiological 
line drawn along the floor of palate to the posterior 
pharynx (nasopalatal line). This serves as the reference 
point to assess the location of the lesion. Lesion high 
above the nasopalatine line can be easily accessed by 
endoscopic transnasal approach. Lesion just above the 
nasopalatine line can be dealt by both transoral and 
transnasal approach22,23. Whereas, lesions below the 
reference line is safely approached transorally.  The 
transoraland transnasal approaches do have their own 
restraints. Patients may need an additional posterior 
approach    for    atlantoaxial    fusion11.    Endoscopic 
transcervical  single - stage anterior release, reduction, 
and posterior fixation (with video guidance) were 
found to be effective 11, 24. An artificial atlanto-odontoid 
joint could be implanted, which provides stability and 
preserves rotatory movements after odontoid 
resection25. A single - stage transoral procedure using 
atlantoaxial reduction plate for fixed AAD avoids the 
need for resection of dens and clivus or a posterior 
fusion process.

Meticulous preoperative assessment of the airway and 
pulmonary status was done for all patients. In those 
with unstable spine, awake intubation was performed 
to prevent injury to the spinal cord. We did immediate 
extubation after surgery for all except in those who had 
difficult  airway   or   post  -  operative   tongue /  pharyngeal 
edema. In the latter, ET was kept for a few more days.

As with pre-operative respiratory function, the status 
post surgery should also be monitored26. We have 
observed that there is more deterioration of pulmonary 
reserve (Functional vital capacity, forced expiratory flow 
etc)in the AAD group than in patients undergoing 
surgery for compressive cervical lesions.

Conclusion
The endoscopic transoral odontoidectony is a better 
surgical    technique    for    ventral    lesion    of    the   
craniovertebral junction. It provides a direct visualization 
of the lesion which is further improved with angled 
endoscopes. It carries the distinct  advantages of a safe 
and complete decompression  of  the  lesion  with  
minimal  mouth opening  and  avoidance  of  palatal  
splitting. Complications like meningitis or velopharyngeal 
insufficiency is negligible. Occipitocervical fusion and 
tracheostomy is seldom needed in this approach.
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Abstract 

Aim : To establish the correlation between Magnetic Resonance Imaging (MRI) characteristics and intra-opera-
tive consistency of meningiomas and establish the correlation between MRI characteristics and histological 
subtype of meningiomas. 

Materials and Methods : This is a prospective analytical study. All the cases of intracranial meningiomas 
diagnosed and operated at the Department of Neurosurgery, Chettinad Hospital and Research Institute, Chennai 
during the 2 year period Jan 2014 to Dec 2015, totally 25 patients were included in the study. Patient clinical details 
including history and examination findings were noted. The MRI findings including T1 and T2 image characteris-
tics of the tumors were recorded and graded preoperatively based on the previous studies as mentioned below.  
Intraoperative consistency of the tumor was also noted and histopathological type of the tumor was also recorded. 
Patient clinical details including history and examination findings were noted. The MRI findings including T1 and 
T2 image characteristics of the tumor were recorded and graded preoperatively based on the previous studies as 
mentioned below. Intraoperative consistency of the tumor was also noted and histopathological type of the tumor 
was also recorded.

Results : Preoperative prediction of the tumor consistency from the MRI correlated with the actual intra-opera-
tive consistency in 64% of cases and preoperative prediction of the pathological type from the MRI correlated 
with actual histopathological report in 36% of cases.

Conclusion : MRI is useful in prediction of intra-operative consistency of meningioma to a larger extent but a 
prediction of histopathological subtypes on the basis of MRI has not been possible to similar degree possibly 
because of varying number of subtypes.

Key Words: Meningioma, Consistency, MRI contrast.

Chettinad Health City Medical Journal 2017; 6(1): 13 - 19

Introduction
Harvey Cushing coined the term “Meningioma” in 
1922. Meningioma is a dural based tumor that arises 
from arachnoid cap cells. The incidence is approximate-
ly 2.3 per 100,000 for benign meningiomas and 0.17 per 
100000 for malignant meningiomas1. The principle 
treatment remains surgical resection with external 
beam radiotherapy, radiosurgery, arterial embolization 
and chemotherapy as an adjunct therapy when neces-
sary2.

The surgical resection remains the mainstay of 
treatment for meningiomas. The tumor consistency, 
vascularity, peri tumoral oedema, bone invasion, etc. 
play important role in planning the surgery. The 
consistency of the meningioma may be soft, firm or 
combination of both. In earlier days predicting the 
intra-operative consistency and histological type of the 
meningioma were difficult. But, with the advent of 
Computed tomography (CT) and Magnetic Resonance 
Imaging (MRI), several papers have reported the 
correlation between the imaging characteristics, tumor 
consistency and histological type of meningiomas. 

Aim and Objectives
The aims of this study include the following: 

1. The correlation between MRI characteristics and 
intra-operative consistency of meningiomas.

2. The correlation between MRI characteristics and 
histological subtype of meningiomas.

Materials and Methods
This is a prospective analytical study. All the cases of 
intracranial meningiomas diagnosed and operated at 
the Department of Neurosurgery, Chettinad Hospital 
and Research Institute, Chennai during the 2 years 
period were included in the study.

The patient details of the individual were entered in a 
detailed proforma. Patient clinical details including 
history and examination findings were noted. The MRI 
findings including T1 and T2 image characteristics of 
the tumor were recorded and graded preoperatively 
based on the previous studies as mentioned below. 
Intraoperative consistency of the tumor was also noted 
and histopathological type of the tumor was also 
recorded.
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Patient clinical details including history and examina-
tion findings were noted. The MRI findings including 
T1 and T2 image characteristics of the tumor were 
recorded and graded preoperatively based on the 
previous studies3 as mentioned below. Intraoperative 
consistency of the tumor was also noted and 
histopathological type of the tumor was also recorded. 
MRI findings were grouped into three to correlate 
with consistency (Table 1) as follows.

Table 1 :  MRI Grouping of Meningiomas

This was used to predict the tumor consistency preop-
eratively and the preoperative prediction was correlat-
ed with actual intraoperative consistency of the tumor.

Intraoperative consistency grading was made based 
on the 5 point scale described by Zada et al (2013)4 
(Table 2)

Table 2 -  Intraoperative Grading of Meningiomas 
as described by Zada et al (2013)4

For convenience, the five point scale (Zada, 2013)4 was 
divided into three groups:

Group I: Zada grade - 1 and grade - 2.
Group II: Zada grade - 3.
Group III: Zada grade - 4 and grade -5.

Similarly MRI and histopathology prediction was made 
based on the T2 image characteristics (Table 3), and for 

14 Table 3 -  T2 Characteristics of Meningiomas on 
MRI and their histopathology prediction

the purpose of study histopathology was divided into 
four groups.

Descriptive analysis of base line characteristics of the 
study population, location of tumor and grading and 
type of meningioma both before and after surgery was 
done. Frequencies and percentage was used for 
categorical variables. Mean and standard deviations 
were used for quantitative variables. The correlation 
between the preoperative and post-operative grading 
was done by cross tabulation. Percentage agreement 
was calculated by totaling the proportion of concordant 
pairs in cross tabulation. Kappa statistic and p-value was 
computed to assess the statistical significance of the 
agreement between pre and post-operative grading 
and type of tumor. IBM SPSS version 21 was used for 
statistical analysis.

Observations & Results
A total of 25 participants were included in the final 
analysis. The minimum age of the study participants 
was 23 years and the maximum age was 60 years, with a 
mean of 43.20 years (SD 9.58). (Table 4 & Figure 1)

Table 4 -  Age distribution of study population (n=25)

Fig 1 : Box and whisker plot showing age 
distribution of study population

Table 5 -  Gender distribution of study population:

Out of 25 study participants, 20(80%) were females 
and only 5 (20%) participants were males.



Fig 2 : Gender distribution of study population (N=25)

Table 7 -  MRI T
1
 intensity for tumor grading.

T
1
 MRI characteristics showed iso-intensity in 18 cases 

(72%), hypo-intensity in 7 cases (18%) (Table  7).

In the study, the most common location of the tumor 
was convexity (28%) followed by sphenoid wing 
(24%), parasagital (16%), falcine(12%), intraventricu-
lar (8%),basal meningioma, cerebellopontine angle 
and suprasellar meningioma (4%)5, as shown in Table 6 
and Figure 3.

Table 6 -  Location of the tumor in study population

Fig 3 : Location of tumor in study population.

15

Table 8 -  MRI T
2 

intensity for tumor grading.

T
2
 MRI intensity showed hyper-intensity in 11 cases 

(44%), hypo-intensity in 8 cases (32%) and iso-intensi-
ty in 6 cases (24%) (Table  8).

Table 9 -  Pre-operative consistency grading of the 
tumor

Table 10 -  Intra operative consistency grading of 
the tumor
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In this study, most of the tumors were group I (44%) 
and group II and group III were 28% each ( Table 9) in 
the preoperative assessment. The actual intraoperative 
grades were 44% group I, and 36% in group II and 20% 
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in group III (Table 10). In our study most of the tumors 
were in the group I (soft).

Table 11 -  Pre-operative pathological type.

Table 12 -  Post-operative pathological type.

The predicted histopathological subtypes of meningi-
omas in the basis of MRI finding were as follows : 
group I: 8 cases (32%), group II: 6 cases (24%) and 
group III: 11 cases (44%) (Table 11). The actual 
histopathological subtypes were as follows : group I: 18 
cases (72%), group II: 2 cases (8%), group III: 2 cases 
(8%) and group IV: 3 cases (12%) (Table 12).

Preoperative and the intra-operative grades of the 
tumor correlated perfectly in the 16 out of 25 cases. 
The kappa scoring for the consistency grading was 

16 Table 13 -  Correlation between pre and 
intraoperative consistency grading.

calculated to be 0.446 and the p-value was 0.002 with 
percentage agreement of 64%. Based on the kappa 
statistic value there is a moderate agreement.

Table 14 -  Correlation between pre and 
post-operative histopathological subtype.

The correlation between the pre and postoperative 
histopathological subtypes showed a kappa score of 
0.105 with p-value of 0.239 and percentage of agree-
ment is 36%. The magnitude of inter user agreement on 
the basis of kappa statistics was only a slight agreement

Illustrative Cases
CASE 1: Anterior 1/3 rd falcine meningioma (Fig 4,5,6) 

Fig 4 : Preoperative MRI of a middle 1/3rd falcine 
meningioma with a preoperative consistency of 
group-II (intermediate consistency).

Fig 5 : Completely excised falcine meningioma specimen
with Intraoperative consistency of group-I (soft).
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Fig 6 : Post-operative CT brain of anterior falcine 
meningioma showing complete excision of the 
tumor with post-op changes.

Fig 9 : Post-operative CT brain(contrast) showing 
post-operative changes with tumor bed hematoma 
and no residual tumor.

CASE 2: Case of left parietal convexity meningioma 
(Fig 7,8,9).

Fig 8 : Image showing the completely excised 
convexity meningioma.Intraoperative consistency 
of group-II (intermediate consistency).

Twenty five operated cases of intracranial 
meningiomas have been analyzed in this study and 
correlation has been made between MRI appearance 
and intra-operative consistency and MRI and the 
histopathological subtypes. An attempt also made to 
correlate predicted consistency on the basis of MRI 
and actual intra-operative consistency and to correlate 
predicted histopathological subtypes based on the 
MRI and actual histopathological sub types. In the 
present study,T2 hyper-intensity and T1 hypo-intensity 
correlated with soft meningiomas, T1 iso-intensity and 
T2 iso to hyper-intensity correlated with intermediate 
consistency meningiomas, T1 hyper-intensity and T2 
hypo-intensity correlated with firm meningiomas. 
Correlation of the image characteristics with various 
grades of the tumor was similar to previous similar 
studies. The following results have been derived from 
this study:

1. T1 and T2 weighted MRI were the sequences used in 
this study T1-hypo-intensity and T2-hyper-intensity 
correlated with soft tumor, T1-hyper-intensity and 
T2-hypo-intensity correlated with firm tumor.

2. T2-hypo-intensity correlated with fibrous and 
psammomatous subtypes, T2-hyperintensity corre-
lated with angioblastic tumors and T2-iso-intensity 
correlated with transitional and meningothelial 
subtypes.

3. Preoperative prediction of the tumor consistency 
from the MRI correlated with the actual intra-oper-
ative consistency in 64% of cases.

4. Preoperative prediction of the pathological type 
from the MRI correlated with actual histopathologi-
cal report in 36% of cases.

Discussion
Prior information about the meningioma consistency 
and histopathological subtypes help in planning surgery 
and further follow-up. Some of the important factors 
that affect the decision making in surgical approach and 
resection of the tumors are tumor size, growth 
patterns, and invasion of the neurovascular structures 
and the consistency of the tumor. Many authors have 
reported that consistency is also a major limiting factor 
in the surgeon’s ability to achieve complete resection of 
intracranial meningiomas. Little et al (2005)6 reported 
in their series of petroclival meningiomas that risk of 
cranial nerve deficits increased with a multitude of 
factors, one being a tumor with fibrous consistency. 
The grading system as proposed by Zada et al (2013) for 
intra-operative consistency is easy to use method for 
the assessment of the intra-operative tumor consisten-
cy. Over the past few decades the tumor consistency 
has become an important variable of meningioma 
surgery as evolving minimally invasive options exist for 
removing a variety of skull base tumors. The ability to 
accurately predict the consistency of meningioma 
preoperatively based on MRI findings helps in selection 
of appropriate surgical approach and also provides 
more information regarding the requirement for a 
staged resection or additional challenges related to 
consistency.
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Fig 7 : Pre-operative MRI showing left parietal 
convexity meningioma with Preoperative 
consistency of group-I (soft).
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of skull base tumors. The ability to accurately predict 
the consistency of meningioma preoperatively based 
on MRI findings helps in selection of appropriate surgi-
cal approach and also provides more information 
regarding the requirement for a staged resection or 
additional challenges related to consistency.

Hoover et al (2011)7 in his series of 101 meningiomas, 
found that 50 meningiomas were soft and 51 meningi-
omas were firm. The association of T2 hypo-intensity 
with firmness and T

2
 hyper-intensity with softness 

were statistically significant in his study and overall 
sensitivities for detecting soft and firm consistency 
were 90% and 56% respectively.

Kashimura et al (2007)8 predicted the tumor consisten-
cy using fractional anisotropy (FA) value calculated 
from the preoperative MR diffusion tensor imaging 
found that FA values of hard tumors were higher than 
those of the soft tumors and concluded that FA value 
was significant predictor of tumor consistency.

In the present study, T
2
 hyper-intensity and T

1
 

hypo-intensity correlated with soft meningiomas, T
1
 

iso-intensity and T
2
 iso to hyper-intensity correlated 

with intermediate consistency meningiomas, T
1
 

hyper-intensity and T
2
 hypo-intensity correlated with 

firm meningiomas.Correlation of the image 
characteristics with various grades of the tumor was 
similar to previous similar studies.

In our series we analyzed the correlation between the 
T

2
 MRI intensity and the histopathology of the tumor. 

Maiuri et al (1999)9 in her study of 35 cases of 
intracranial meningiomas to determine the 
intraoperative consistency found that meningiomas T

2 

hyper-intense were soft and more frequently of 
angioblastic or syncytial subtypes, tumors that are T

2
 

hypo-intense or hypo-isointense were mostly of 
fibroblastic or transitional subtypes. In their series, 
meningiomas that are T

2 
hypointense were mainly 

fibroblastic, T
2
 hyper-intense were mainly syncytial, 

angioblastic and party transitional and T
2 

iso-intense 
meningiomas were mainly transitional and partly 
fibroblastic and syncytial. In her study Maiuri et 
alconsidered the correlation of MR appearance with 
other pathologic findings. The cellularity of the tumor 
seems to be one of the main factors that determine the 
different signal intensity of various subtypes. Indeed, 
fibroblastic meningiomas which are mainly 
hypo-iso-intense have a lesser cell density; on other 
hand, syncytial and angioblastic meningiomas which 
are mainly hyper-intense on T

2
 have a higher cellular 

density. However when the relationship between the 
cellularity and the signal intensity is analyzed in each 
single subtype, the correlation is weak and probably 
not significant. The vascularity of meningiomas seems 
to be well correlated with the MR appearance. In 
Maiuri et al and Chen et al10 studies, hyper-intensity on 
T

2
 weighted images predicted microscopical 

hypervascularity. Angioblastic meningiomas were 
almost always hyperintense on T

2
 weighted images.

Somaya et al (1995)11 studied the T
2
 intensity of 40 

patients and correlated with histological sub types; the 
mean signal intensity scores on T

2
 of the fibrous type of 

meningiomas were lower than those of other sub types 
and they concluded that meningiomas hypointense on 
T

2
 are composed primarily of fibrous elements.

In the present series, the preoperative prediction of 
histological subtypes was correct only in 36% of cases. 
The transitional, meningothelial, fibroblastic, psammo-
matous and angioblastic subtypes were predicted more 
easily than other subtypes.

T
2
 weighted MRI sequence were useful in prediction of 

consistency and histological subtypes than T
1
 weighted 

sequence.

The limitations of this study are relatively small sample 
of cases and less histological subtypes of meningiomas 
treated. Similar study involving larger number of cases 
and more varieties of histological subtypes will help to 
clarify the position better. This is the first time such a 
study has been conducted in Indian population.

We propose to continue this study on a larger number 
of cases of meningioma.
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Abstract 

Management of sepsis and septic shock has been greatly evolved since the initial publications of Surviving Sepsis 
Campaign (SSC) guidelines in 2004. But still these conditions are associated with high mortality in patients admit-
ted to the hospital as well as to the intensive care unit.  From time to time experts have gathered information and 
new evidences for the betterment of care of these patients as well as to decrease the high rate of mortality associ-
ated with sepsis and septic shock. The guidelines have been revised in 2008 and 2012.  The recent guideline, 
which is published in 2016 have taken into consideration of the best available evidences for the management of 
sepsis and septic shock till date. While they have incorporated few evidence based recommendation, definitions 
and newer modalities of assessment for the management of sepsis and septic shock; at the same time they have 
revised the previous recommendations based on the recently published evidences against these recommenda-
tions. Overall these guidelines will greatly help all the physicians involved in the care of sepsis and septic shock 
patients and will help in improving the outcome of these patients. Till new evidences are available, these recom-
mendations will guide physicians taking their best clinical decision for the management of sepsis and septic shock.

Key Words: Sepsis, septic shock, Sequential Organ Failure Assessment (SOFA) score, resuscitation, screening, 
antimicrobial therapy, fluid therapy.
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Review 
Despite remarkable advancement in the understanding 
of sepsis patho-biology, it still remains as one of the 
leading cause of inhospital mortality. Its management 
has evolved greatly since the initial publications of 
Surviving Sepsis Campaign (SSC) guidelines in 20041. 
The guidelines are revised in 2008, 2012 and 2016.Here 
is the latest recommendation for the management of 
severe sepsis and septic shock, which is based on the 
2016 SSC guidelines2.

The recent definition of sepsis as defined by The Third 
International Consensus Definitions for Sepsis and 
Septic Shock (Sepsis-3) has defined sepsis as change in 
Sequential [Sepsis-related] Organ Failure Assessment 
(SOFA) score (≥2) or presence of two of the three 
criterion qSOFA (Quick SOFA; Altered mental status, 
RR >22/min, SBP <100mmHg) score in the background 
of infection.3 The task force has also defined septic 
shock as sepsis with persistent hypotension requiring 
vasopressors to maintain a mean arterial pressure 
(MAP) of ≥ 65mmHg and having a serum lactate level 
>2 mmol/L (18mg/dL) despite adequate volume 
resuscitation. It will enable clinicians to immediately 
start the management of patients with sepsis even 
before admission to the intensive care unit (ICU). 

Initial Resuscitation
Once a patient is identified with severe sepsis the 
guidelines recommend initiation of the treatment and 
resuscitation as it is a medical emergency; and it should 
not be delayed pending the ICU admission. Over the 

last one decade these measures were based on the early 
goal-directed therapy (EGDT) protocol, whose credi-
bility has been questioned in view of recently published 
3 trials namely ProCESS trial, ARISE trial and ProMISE 
trial4-7. These trials have failed to show any significant 
mortality benefit associated with protocolized goal 
directed therapy compared to the standard of care 
protocol. But these findings could be attributed to the 
significant improvement in the standard of care practic-
es which have practically incorporated the elements of 
EGDT over the last decade in the management of 
severe sepsis patient due to better sensitization. During 
the first 3 hours, atleast 30ml/kg of IV crystalloid fluid 
should be given for hypo perfusion due to sepsis and 
additional fluid administration should be guided based 
on repeated assessment of hemodynamic status. 
During further evaluation of shock, cardiac function 
should be evaluated and if available dynamic hemody-
namic variables should be used to assess fluid respon-
siveness. The guideline strongly recommends 
maintaining a MAP of 65mmHg in patients with septic  
shock requiring vasopressors. The resuscitation should 
be guided with the measurement of serum lactate level 
as it is a marker for tissue perfusion.

Screening for Sepsis and diagnosis
A hospital performance improvement program for 
sepsis should be in place. It will help in screening and 
early identification of high risk patients. Early identifi-
cation of sepsis focus will lead to early institution of 
treatment protocol and will improve the patient 
outcome8. The time gap between sepsis identification 



Review  Article Management of Sepsis and Septic Shock Volume 6, Number 1

21

and initiation of treatment is vital to the patient surviv-
al9. With widespread use of ultrasound by the Emer-
gency medicine department and ICU, it is a valuable 
tool for the immediate screening of the patient with 
severe sepsis. It will be a useful tool for initial noninva-
sive evaluation of sepsis focus identification. For the 
identification of the causative organisms, at least two 
sets of blood cultures (both aerobic and anaerobic 
bottles) should be obtained before starting antimicro-
bial therapy. Of the two samples, at least one should be 
drawn percutaneously and the other one from the 
vascular access device, unless the device was recently 
(< 48 hours) inserted. The volume of blood drawn with 
the culture tube should be ≥ 10 mL10. Samples can be 
refrigerated or frozen if processing cannot be 
performed immediately. For identification of systemic 
fungal infection rapid diagnostic methods such as the 
use of 1, 3 β-d-glucan assays, mannan and anti-mannan 
antibody assays will be helpful.

Antimicrobial Therapy
Effective antimicrobials should be administered within 
1 hour of sepsis identification. Each hour of delay in 
septic shock patient is associated with significantly 
increased mortality. Most studies support giving antibi-
otics to septic shock patient without any delay8, 11. The 
empiric antibiotics will include one or more drugs that 
have broad spectrum activity covering suspected 
pathogens. Also they should able to achieve adequate 
therapeutic concentration at presumed site of suspect-
ed infection. Empiric antifungal therapy should be 
considered where invasive fungal infection is suspect-
ed. The choice of antibiotic should be guided by the 
local prevalence patterns of bacterial pathogens and 
susceptibility data. Daily reassessment of the antibiotic 
regimen should be done by the clinician and due 
consideration should be given for potential de-escala-
tion of the drug, once the causative organism is identi-
fied or if there is failure of any response to the 
treatment regimen. The empiric coverage should be 
narrowed once the causative pathogen is identified or if 
there is adequate clinical recovery. It will prevent 
development of resistance as well as reduce both 
toxicity and cost. Bio marker such as low procalcitonin 
level may be used to assist the clinician in making the 
decision regarding the discontinuation of the empiric 
antibiotics in patients who have no subsequent 
evidence of infection12, 13. The guideline recommends 
against the use of prophylactic antimicrobial therapy in 
patients with severe inflammatory states of noninfec-
tious origin (e.g., severe pancreatitis, burn injury). 
Appropriate antibiotic dosage should be used accord-
ing to both pharmacokinetic and pharmacodynamics of 
the drug. 

Combination empiric antibiotic should used only for 
patients with septic shock aiming at the most likely 
pathogen. It strongly recommends against the use of 
combination therapy for the routine treatment of 
patients with neutropenic sepsis or bacteremia. An 
infectious disease consultation should be taken wher-
ever multidrug resistance pathogen is suspected. 
Combination antimicrobial therapy should be used for 
streptococcal toxic shock syndrome with penicillin and 
clindamycin. For Pseudomonas aeruginosa bacteremia 
associated with respiratory failure and septic shock, a 

combination therapy with an extended spectrum 
beta-lactam and either an aminoglycoside or a fluoro-
quinolone is necessary14,15. Similarly, for Streptococcus 
pneumonia infections a more complex combination of 
beta-lactam and a macrolide is required. However the 
combination therapy should not be given for more than 
3 to 5 days. The duration of antibiotic therapy should 
not be more than 7 to 10 days unless clinically indicated. 
Longer duration of treatment is required in patients 
with slow response, those with undrainable foci of 
infection, bacteremia with Staphylococcus aureus; 
some fungal and viral infections, or immunologic 
deficiencies, including neutropenia.  Those patiets who 
have suspected associated viral infection empiric antivi-
ral treatment should be initiated. 

Source Control and infection prevention
Emergent source control should be done with specific 
anatomical diagnosis of infection like necrotizing soft 
tissue infection, peritonitis, cholangitis andintestinal 
infarction. An intervention should be undertaken for 
source control within the first 12 hours after the diagno-
sis, except in case of infected peri-pancreatic necrosis. 
For infected peri-pancreatic necrosis the definitive 
intervention should be delayed until an adequate 
demarcation of viable and nonviable tissues has 
occurred16. For the purpose of source control the least 
invasive physical insult will be preferred17. If any 
intravascular access device is suspected as the source of 
infection then it should be removed promptly after 
establishing other site for vascular acess18, 19.

Selective oral decontamination (SOD) and selective 
digestive decontamination (SDD) should be used to 
reduce the incidence of ventilator-associated pneumo-
nia (VAP). Also oral chlorhexidine gluconate (CHG) 
should be used for oropharyngeal decontamination to 
reduce the risk of VAP in ICU patients with severe 
sepsis.

Fluid Therapy
A fluid challenge technique should be always used 
where fluid administration continues. The fluid resusci-
tation of severe sepsis and septic shock should be done 
with crystalloid. Either balanced crystalloids or saline 
can be used for this purpose. When patients requires 
substantial amount of crystalloids, then albumin can be 
added with crystalloids for fluid resuscitation. Hydrox-
yethyl starches(HES) must be best avoided for fluid 
resuscitation of severe sepsis and septic Shock. This 
recommendation is based on the findings of the results 
of the VISEP, CRYSTMAS, 6S, and CHEST trials20-23. 
Those who require substantial amounts of crystal-
loids should be resuscitated with the use of albumin, 
as albumin administration is safe and equally  effec-
tive as 0.9% saline24. Patients with sepsis-induced 
tissue hypoperfusion with suspicion of hypovolemia 
should be given an initial fluid challenge to achieve a 
minimum of 30 mL/kg of crystalloids.  It has suggest-
ed the use of crystalloids over gelatins while resusci-
tating patients with sepsis or septic shock. During 
ongoing fluid administration hemodynamic improve-
ment should be assessed using dynamic parameters of 
fluid responsiveness. These techniques include 
passive leg raises, fluid challenges against stroke 
volume measurements, systolic pressure variation, 
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malities in the absence of bleeding33, 34.  It can be 
transfused prior to any planned invasive procedures. 
For platelets, it should be administered prophylactically 
when counts are ≤ 10,000/mm3 (10 × 109/L) in the 
absence of apparent bleeding. If the patient has a signif-
icant risk of bleeding then platelet should be transfused 
when counts are ≤ 20,000/mm3 (20 × 109/L). Higher 
platelet counts (≥ 50,000/mm3 [50 × 109/L]) are 
required for active bleeding, surgery, or invasive 
procedures. Intravenous immunoglobulins should not 
be used in adult patients with sepsis or septic shock.

Anticoagulants and blood purification
While the guidelines recommends against the adminis-
tration of antithrombin; there is no recommendation 
for the use of thrombomodulin or heparin for the 
treatment of sepsis or septic shock. The guideline made 
no recommendation for the use of blood purification 
techniques such as high-volume hemofiltration and 
hemoadsorption (or hemoperfusion).

Mechanical Ventilation
Clinicians should use lung protective ventilation strate-
gy with a target tidal volume of 6 mL/kg predicted 
body weight in patients with sepsis induced acute 
respiratory distress syndrome (ARDS). Plateau 
pressures should be measured in these patients and the 
initial upper limit goal should be ≤ 30 cm H2O35, 36. PEEP 
should be applied to avoid alveolar collapse at end 
expiration. Strategies based on higher levels of PEEP 
should be used for patients with sepsis-induced 
moderate to severe ARDS37. Recruitment maneuvers 
should be used in sepsis patients with severe refractory 
hypoxemia due to ARDS. Ventilation strategy with 
positioning should be considered in sepsis-induced 
ARDS patients with a PaO2/FiO2 ratio ≤ 100 mm Hg 
wherever feasible38. The guideline strongly recom-
mends against the use of high-frequency oscillatory 
ventilation (HFOV) in adult patients with sepsis-in-
duced ARDS.

Patients who are on mechanical ventilation should be 
be maintained with the head of the bed elevated 
between 30 and 45 degrees to limit aspiration risk and 
to prevent the development of VAP39. A specific wean-
ing protocol should be in place for patients on mechani-
cal ventilation. Patients will undergo spontaneous 
breathing trials regularly to evaluate the ability to 
discontinue mechanical ventilation and if the spontane-
ous breathing trial is successful, extubation should be 
considered. Guidelines recommended against the 
routine use of the pulmonary artery catheter for 
patients with sepsis-induced ARDS40,41. A conservative 
fluid strategy is recommended for patients with 
established sepsis-induced ARDS who do not have 
evidence of tissue hypoperfusion. In the absence of 
bronchospasm, β2-agonists should not be used for the 
treatment of patients with sepsis-induced ARDS42, 43. 

The guideline made no recommendation regarding the 
use of NIV for patients with sepsis induced ARDS.

and stroke volume variation. Echocardiography also 
can be used as bed side tool to assess the volume status 
and fluid responsiveness.

Vasoactive medications
Vasopressors to be started early to maintain a MAP of 
65 mmHg and norepinephrine is recommended as the 
first-choice of vasopressor25. Norepinephrine is more 
potent as well as more effective at reversing hypoten-
sion in patientswith septic shock as compared to dopa-
mine. Dopamine causes more tachycardia and is also 
more arrhythmogenic than norepinephrine26. When an 
additional agent is required to maintain the target MAP 
then either vasopressin (up to 0.03 U/min) or epineph-
rine should be added to norepinephrine. Vasopressin 
levels have been found to be low in patients with septic 
shock27. Vasopressin (up to 0.03 U/min) can be added 
to norepinephrine to raise the MAP or to decrease the 
norepinephrine dosage. However, low-dose vasopres-
sin is not recommended as the single initial vasopressor 
for the treatment of sepsis-induced hypotension28. Use 
of dopamine as an alternative vasopressor agent to 
norepinephrine is reserved only for highly selected 
patients (eg, patients with low risk of tachyarrhythmias 
and absolute or relative bradycardia). Phenylephrine is 
not recommended for the treatment of patients with 
septic shock. Also low dose dopamine should not be 
used for renal protection29,30. All patients who require 
vasopressor therapy should be placed with an arterial 
catheter, as estimation of BP using cuff will be mostly 
inaccurate during shock. Patients with myocardial 
dysfunction as evidenced by low cardiac output or with 
ongoing signs of hypoperfusion, despite adequate 
intravascular fluid loading and adequate use of 
vasopressor agents, should be given trial with 
dobutamine infusion. Any predetermined cardiac 
output goal should not be targeted during its use.

Corticosteroids
The guideline recommends against the use of intrave-
nous hydrocortisone for the treatment of adult septic 
shock patients if adequate fluid resuscitation and 
vasopressor therapy are able to restore hemodynamic 
stability. If patient has persistent hypotension despite 
all the measures then add intravenous hydrocortisone 
alone at a dose of 200 mg per day31. A continuous 
infusion is preferred over its bolus administration to 
avoid hyperglycemia and hypernatremia. Clinicians 
should taper the patient from steroid therapy when 
vasopressors are no longer required.  The guidelines 
recommended against the use of corticosteroids in the 
treatment of sepsis when there is no shock.

Blood and blood products 
Red blood cell should be transfused only   when the 
hemoglobin concentration decreases to < 7.0 g/dLin 
adults except in patients with myocardial ischemia, 
severe hypoxemia or acute hemorrhage32. Erythropoie-
tin should not be used for the treatment of anemia 
associated with severe sepsis. Fresh frozen plasma 
should not be used to correct laboratory clotting abnor



Sedation, Analgesia, and Neuromuscular 
Blockade in Sepsis
Sedation should be minimized in mechanically ventilat-
ed sepsis patients, targeting specific titration end 
points, so as to reduce the duration of mechanical venti-
lation and ICU and hospital lengths of stay44-46. Neuro-
muscular blocking agents (NMBAs) must be avoided if 
possible in septic patients without ARDS due to the risk 
of prolonged neuromuscular blockade following their 
discontinuation. If NMBAs must be used then depth of 
blockade should be monitored using train-of-four. A 
short course of an NMBA (≤ 48 hours) can be used for 
patients with early, sepsis-induced ARDS and 
PaO2/FiO2< 150 mm Hg.

Glucose Control
Guideline recommends a protocolized approach to 
blood glucose management in ICU patients with severe 
sepsis. Insulin should be started when two consecutive 
blood glucose levels are > 180 mg/dL47,48. Blood 
glucose values should be monitored every 1 to 2 hrs 
until glucose values and insulin infusion rates are stable, 
after that it should be monitored every 4 hours. The 
point-of care capillary blood glucose testing should be 
interpreted with caution, as it may not accurately 
estimate arterial blood or plasma glucose values49. If 
patient has arterial catheter than arterial blood should 
be used for point of care testing of blood glucose. The 
target upper blood glucose level should be ≤180 mg/dL 
and hypoglycemia should be avoided47.

Renal Replacement Therapy (RRT) and 
bicarbonate therapy
Both continuous renal replacement therapy (CRRT) 
and intermittent HD are equivalent in achieving short 
term survival rate in patients with severe sepsis and 
AKI50. Those patients who are hemodynamically unsta-
ble, CRRT will facilitate management of fluid balance. 
RRT should not be used without absolute indication for 
dialysis. Sodium bicarbonate therapy should not be 
used to improve hemodynamics or reducing vasopres-
sor requirements in patients who has hypoperfusion- 
induced lactic acidemia with pH ≥ 7.1551, 52. Bicarbonate 
will lead to sodium and fluid overload, an increase in 
lactate and PCO2, and a decrease in the serum ionized 
calcium.

Deep Vein Thrombosis Prophylaxis
Patients admitted to the ICU have significant risk for 
developing deep vein thrombosis (DVT)53. Patients 
with severe sepsis should receive daily pharma-
co-prophylaxis against venous thromboembolism 
(VTE). This should be done with daily subcutaneous 
low-molecular weight heparin (LMWH). If the creati-
nine clearance of the patient is < 30 mL/min, then 
dalteparin or UFH should be used.  Patients with severe 
sepsis should be treated with combined pharmacologic 
therapy and intermittent pneumatic compression 
devices54, 55.  Those patients who have contraindica-
tion to heparin use (eg, thrombocytopenia, severe 
coagulopathy, active bleeding, and recent intracere 

bral hemorrhage) should not receive pharma-
co-prophylaxis. They should receive mechanical 
prophylactic treatment, such as graduated compres-
sion stockings or intermittent compression devices 
unless contraindicated56- 58.

Stress Ulcer Prophylaxis
The risk factor for GI bleeding includes coagulopathy, 
mechanical ventilation for at least 48 hours and possibly 
hypotension. Stress ulcer prophylaxis should be given 
with either proton pump inhibitor or Histamine-2 
receptor antagonists (H2RAs)to patients with severe 
sepsis/septic shock who have bleeding risk factors59-61. 

Those patients who do not have any risk factors should 
not receive any stress ulcer prophylaxis. 

Nutrition
Nutrition should be started within the first 48 hours 
after a diagnosis of severe sepsis/septic shock.  Oral 
or enteral feedings should be started rather than 
either complete fasting or administration of only 
intravenous glucose. Mandatory full caloric feeding 
should be avoided in the first week of illness, rather a 
low-dose feeding (eg, up to 500 kcal per day), should 
be started and advanced gradually as tolerated by the 
patient62, 63. Intravenous glucose and enteral nutrition 
should be started rather than total parenteral nutri-
tion (TPN) alone or parenteral nutrition in conjunc-
tion with enteral feeding in the first 7 days after a 
diagnosis of severe sepsis/septic shock. The guide-
line suggests the use of either early trophic/hypoca-
loric; which can be increased according to patient 
tolerance or early full enteral feeding in critically ill 
patients with sepsis or septic shock. While the guide-
line suggested against the routine monitoring of 
gastric residual volumes, the same can be measured in 
patients with feeding intolerance and those patients 
who are at high risk for aspiration. For patients with 
feeding intolerance prokinetic agents should be used. 
Also post-pyloric feeding tube should be placed for 
patients with feeding intolerance and those who are 
at high risk for aspiration.

No specific immune modulating supplementation 
should be added to the nutrition64. It has recommended 
against the use of omega-3 fatty acids as an immune 
supplement to the feed.The guideline strongly recom-
mended against the use of IV selenium and glutamine, 
while suggested against the use of arginine to treat 
sepsis and septic shock. The guideline has no recom-
mendation for the use of carnitine for sepsis and septic 
shock.

Setting Goals of Care
The goals of care and prognosis of the patient should 
be discussed with patients and families.  Appropriate 
palliative care principles and end-of-life care 
planning should be considered where applicable. 
These goals of care should be addressed within 72 
hours of ICU admission.
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Abstract 

Stomatocytosis is a rare hemolytic disorder occurring due to abnormal lipid bilayer of RBC membrane.  In a 
suspected hemolytic disorder, unconjugated hyperbilirubinemia out of proportion to drop in hemoglobin 
suggests a probable underlying Bilirubin uptake/ metabolism problem in liver. Gilbert’s syndrome is the 
commonest among them. Though genetic testing can be used to confirm it, it is generally a clinical diagnosis in a 
patient with indirect hyperbilirunemia and normal liver and hematological tests. Single dose Rifampicin test may 
be used for confirming the diagnosis. Association of abnormal serum lipids and RBC lipids have been found in 
Abetalipoproteinemia in which Acanthocytes (spur cells) are seen. Here we present a 25 years male who had 
abnormally low serum lipid levels and stomatocytes presenting as hemolytic jaundice.

Key Words: Stomatocytosis, Stomatocytes, Hemolysis, Hyperbilirubinemia, Gilbert's syndrome, Peripheral 
smear, Lipids
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Introduction 
Red Blood Cell (RBC) membrane is made of lipid 
bilayer, cytoskeletal proteins and carbohydrates. 
Abnormalities in the lipid bilayer cause alteration in 
RBC shape, fluidity and in its permeability to water and 
ions. Lipid bilayer is made of cholesterol and phospho-
lipid in nearly equal proportions. Abnormalities in 
inner lipid layer produces stomatocytes while outer 
lipid layer produces Acanthocytes (spur cells) and 
Echinocytes (burr cells)1. Stomatocytes are RBCs 
having a large wide central pallor resembling a trans-
verse-slit or stoma.  Acanthocytes are seen in patients 
with Abetalipoproteinemia, characterised by absent 
apo B lipoproteins and in patients with severe liver 
disease1.

Case Report
A 25 year old male presented with recurrent episodes of 
jaundice for past 6 years. He remembers a history of 
anemia with Hemoglobin  around 9gm % in childhood. 
There was no history of high colored urine, clay colored 
stools or pruritus. There was no family history of recur-
rent anemia or jaundice. On examination, he had no 
pallor; Icterus was present and no pedal edema. He had 
no hemolytic facies. Vitals were stable. Respiratory and 
cardiovascular system examination was normal. Abdo-
men examination showed no organomegaly, but 
Traube's space was obliterated. 

Investigations
The below mentioned investigations were done. 
Hemoglobin(Hb) – 12.8gm/dl, Mean Corpuscular 
Volume (MCV) – 92.3fl, Mean Corpuscular Hemo 
globin (MCH) – 30.2pg/cell, Mean Corpuscular 

Hemoglobin Concentration (MCHC) – 32.7gm/dl, Red 
cell distribution width (RDW) – 14.8%, Total count 
(TC) 7200 cells per cu mm, Differential Count (DC) – 
Polymorphs - 67%, Lymphocytes- 27%, Eosinophils- 
3%, Monocytes - 3%.

Peripheral Smear showed normocytic normochromic 
RBCs with multiple Stomatocytes (more than 40% of 
RBCs), as shown in Fig 1. 

Liver function tests (LFT) - 
Total Serum Bilirubin - 4.3 mg/dl, Direct Bilirubin - 
0.13 mg/dl, SGPT - 35 IU, SGOT - 47 IU, SAP - 134 IU, 
GGT - 23 IU, Total protein – 7.8 g/dl, Serum Albumin 
– 4.4 g/dl, Globulin – 3.4 g/dl. Reticulocyte Count – 
3.8, Reticulocyte Index - 3.2, LDH – 436, Serum Uric 

Fig 1 : Peripheral smear picture showing 
stomatocytes
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acid – 7.8 mg/dl, Serum Haptoglobin  – 0.171g/dl 
(0.3-2g/dl), Osmotic Fragility Test – normal, 
Coomb’s test – negative, Hb electrophoresis – normal 
with HbF oncentration – 0.5%,  
HbA2 Concentration – 2.6%. 

USG Abdomen showed Moderate splenomegaly, no  
gallbladder calculi. Blood group A positive. 
 
HBsAg, Anti HCV and HIV were Negative. 
 
Lipid Profile - Total cholesterol -20 mg/dl, HDL - 0 
mg/dl, TGL - 115mg/dl. Measured LDL level -21 
mg/dl.
Apo lipoprotein levels - Apo A - 20.1 mg/dl (110- 
205mg/dl), Apo B - 39.9 mg/dl (55- 140 mg/dl). Lipid 
Electrophoresis - showed a faint band in VLDL area, no 
bands in any other area

Serum Bilirubin pre & post oral intake of 900 mg of 
Rifampicin 

l Pre rifampicin - Total -3.4mg/dl, direct -0.16 
mg/dl

l Post rifampicin - Total - 6.6mg/dl, direct - 0.64 
mg/dl

Discussion
Recurrent jaundice from childhood due to unconjugat-
ed hyperbilirubinemia can be due to hemolytic jaundice 
or congenital hyperbilirubinemias. Gilbert’s syndrome, 
common among the congenital indirect hyperbiliru-
binemia is a benign autosomal dominant condition 
occurring due to defect in uptake and conjugation of 
indirect bilirubin. Serum bilirubin always remains 
around 3mg/dl and commonly does not exceed 4 
mg/dl unless there is a stressful state like fasting, 
intercurrent illness or if there is a hemolytic disorder in 
addition2. Bilirubin elevation more than 1.5 mg/dl from 
the baseline, 4- 6 hours after administration of 900 mg 
of Rifampicin can be used as a diagnostic test for 
Gilbert's Syndrome3. On the other hand, Crigler - 
Najjar is a more serious disease having a much higher 
bilirubin levels which manifests as kernicterus in 
childhood.

In our patient, serum bilirubin was usually around 4 
mg/dl and it increased from 3.4 to 6.6mg/dl, 6 hours 
after a single oral dose of 900 mg of Rifampicin 
suggesting the diagnosis of Gilbert's Syndrome. 
 
Our patient also had evidence for hemolytic jaundice in 
the form of mild anemia, splenomegaly, elevated 
reticulocyte index, LDH and uric acid, reduced Hapto-
globin and peripheral smear showing plenty of Stomat-
ocytes. 
 
A Bilirubin of 4.3mg/dL in a patient with Hb of 
12.8g/dL suggested jaundice out of proportion to 
anemia. This suggested a combination of hemolytic 
jaundice due to stomatocytosis along with an underly-
ing Gilbert's syndrome
 
Other causes of stomatocytosis like Rh null phenotype, 
RBCs with no Rh Ag namely (D,d,C,c,E,e)was ruled 
out4. Our patient had “A” positive blood group.
 

Another striking abnormality he had was grossly low 
lipid values. He had very low cholesterol levels -Total 
cholesterol -20 mg/dl, HDL - 0 mg/dl, TGL - 115 
mg/dl. His measured LDL was 21. Such low lipid levels 
occur with rare inherited conditions like Abetalipopro-
teinemia, familial hypobetalipoproteinemia and familial 
combined hypolipidemia5. Among these low lipid 
conditions, RBC membrane defect namely Acantho-
cytes are described, as in Abetalipoproteinemia and 
Familial Hypobetalipoproteinemia. But Stomatocytes 
have not been described in such conditions.  
 
Stomatocytosis have been described with absent and 
low HDL conditions like Tangier’s Disease and Lecithin 
Cholesterol Acyl Transferase (LCAT) deficiency6,7.  
These low HDL conditions are associated with deposi-
tion of cholesterol in various tissues like liver, spleen, 
tonsils etc. But these conditions have normal VLDL and 
LDL levels.
 
Lipid electrophoresis of our patient showed absent 
chylomicron band, a faint VLDL band, absent HDL 
band, absent LDL band and absent Lipoprotein (a) band 
and his apo protein levels namely Apo A and Apo B 
levels were low. 

Such a combination of absent HDL and low/ absent 
LDL occurs in a condition called Familial Combined 
Hypolipidemia. This disorder occurs due to mutation in 
Angiopoietin like Protein 3 gene (ANGPTL3) causing 
deficiency of this protein. This leads to increased 
activation of lipoprotein lipase and endothelial lipase 
causing increased catabolism of VLDL and HDL respec-
tively causing decreased levels of LDL and HDL5.
 
Lipid abnormalities in our patient suggest that he has 
Combined Hypolipidemia. But there is no literature 
stating an association between combined hypolipidem-
ia and stomatocytosis. Probably the absent HDL in this 
condition can cause stomatocytosis. We could not 
screen his other family members. 
 
Further studies are needed to find out the clear associa-
tion between low serum lipids, LDL/HDL and RBC 
membrane defects. 

Conclusion
Low lipid levels are associated with RBC membrane 
defects. Acanthocytes occur with Abetalipoproteine-
mia, a condition with low chylomicrons, low VLDL and 
low LDL. Stomatocytes occur with low HDL condi-
tions. Lowering lipids to very low levels with statins or 
the newer PCSK 9 inhibitors might have effects on RBC 
membrane and also in other lipid structures. Further 
studies are needed to confirm the findings.
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Abstract 

Gastric neuroendocrine tumors (NETs) develop from neuroendocrine cells. Gastric NETs are usually discovered 
as submucosal lesions during upper gastrointestinal endoscopy. NETs are graded into 3 types based on mitosis and 
Ki-67 index.  We describe a case of upper GastroIntestinal Bleeding which was diagnosed to be a well differentiat-
ed type III neuroendocrine tumor of the stomach.

Key Words: Neuroendocrine tumor, GI bleeding, Endoscopy

Fig 1 : Upper GI endoscopy

Introduction 
Neuroendocrine tumours previously mentioned as 
NETs are now described collectively under a term 
called Gastroenteropancreatic Neuroendocrine 
tumours (GEPNETs). They originate in the enterocro-
maffin cells located in the gastrointestinal (GI) tract. 
NETs are subdivided into foregut (gastric, duodenal 
and pancreatic) midgut (jejunal, ileal, cecal) and 
hindgut (distal colic and rectal)1  Most common site of 
origin is ileum, followed by the rectum and the appen-
dix2,3. Recent accepted nomenclature  is  by primary 
tumour site not by embryologic origin.

Gastric neuroendocrine tumours comprise less than 1% 
of all gastric tumours 4.  Depending on clinical presenta-
tion and histological findings, three types exist. Type I 
is associated with enterochromaffin like (ECL) cells 
hyperplasia, hypergastrinemia, achlorhydria and 
chronic atrophic gastritis with or without pernicious 
anemia5 Type II is associated with Zollinger-Ellison 
syndrome (ZES) and multiple endocrine neoplasia 
(MEN-1) syndrome. Type III tumors are large, solitary, 
sporadic and invasive in nature5.

They are usually asymptomatic or present with various 
upper abdominal symptoms of  pain abdomen, bleeding 
and anemia. We describe a case of a large type III 
neuroendocrine tumor of the stomach.

Case Report
A 39 year old female presented with moderate hemate-
mesis followed by malena and generalized weakness.  
There was no previous history of blood vomiting, pain 
abdomen or distension. On physical examination she 
was obese with BMI of 48kg/m2 and mild pallor was 
present, Vitals were normal. Laboratory findings reveal 
Hemoglobin of 8.6 gm/dl, otherwise normal. 

Upper GI endoscopy (Fig 1) showed a (2 cm x 3 cm), 
globular, submucosal lesion with blood spot, 5cm 
below the esophago gastric junction in proximal body, 
along the greater curve. A possibility of Bleeding 
gastrointestinal stromal tumor (GIST) was kept and 
Endoscopic Ultrasound (EUS) was planned.

EUS(Fig 2) done with radial array echo endoscope 
showed a Single large mass lesion of 2.5 x 2.2cm in 
anterior wall along greater curve in proximal stomach 
with surface ulceration and no active bleeding, it 
appeared to be arising from submucosal layer and able 
to delineate the third and fourth layer clearly, hence the 
diagnosis of neuroendocrine tumour of stomach was 
made. 

CT abdomen (Fig 3) showed no evidence of regional 
lymphadenopathy or distant organ metastasis. Patient did 
not depict any clinical evidence of carcinoid syndrome. 
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Fig 2 : EUS image

Fig 3 : A well defined endophytic, isodense, 
enhancing  lesion seen in fundus.

Fig 5 : Nests, trabaculae, ribbons of large 
Neuroendocrine cells       

Fig 6 : Synaptophysin and Chromogranin shows 
bright membranous positivity

Fig 4 : Gross specimen

After careful evaluation, patient was referred to 
surgeon and planned for surgery. An  open surgery 
with partial gastrectomy was done and a segment 
measuring 6x 3 cm was sent as gross specimen (Fig 4). 

Negative margins were confirmed by frozen section. 
Cut surface showed a lobular mass measuring 3x2x2 cm 
with mucosal ulcerations. Resected margins were free 
of tumor cells with no vascular and perineural invasion. 

Histopathology of the mass showed a well differentiat-
ed gastric neuroendocrine tumor (Fig 5), invading 
muscularis propria which stained positive for synapto-
physin and chromogranin A (Fig 6) with background 
chronic gastritis.

A diagnosis of large solitary type III gastric carcinoid 
with low grade malignant potential of Grade–G1(Mito-
sis  < 2 /10 hpf, Ki 67 <= 2%) as per modified WHO 
grading system and TNM Stage of T2 was made. 
Patient remained stable in post operative period 
and advised to follow up with  68Ga-DOTATATE 
PET/CT after six months6.

Discussion
NETs are explained by two major classifications, the 
WHO and American Joint Committee on Cancer. The 
2010 WHO classification is based on number of mitosis 
and the Ki67 index shown in Table 1. The 2009 Ameri-
can Joint Committee on Cancer/Union for Internation-
al Cancer Control(AJCC/UICC) classification system 
uses tumor invasion, number of lymph nodes affected 
and metastases (TNM).

Due to  increase in screening endoscopies, incidence 
has increased7 to  1–2 cases per 100,000 population per 
year with a female predominance. 
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Table 1 -  WHO classification of NETS

In type I GNETs, atrophic gastritis because of autoim-
mune etiology or related to H.pylori causes destruction 
of parietal cells, responsible for hypergastrinemia8. 
Type 1  tumors are  multifocal, having size less than 2 
cm, located in fundus or body.

Patients with gastric NET suspicion should be evaluated 
with serum chromogranin A level and gastrin levels to 
rule out hyper-gastrinemia. On endoscopy gastric 
NETs are found incidentally when dyspeptic symptoms 
or anemia are evaluated.  Biopsies of normal appearing 
mucosa also helps to rule out atrophic gastritis. To 
assess depth in lesions of more than 2 cm Endoscopic 
ultrasound (EUS) should be done9. An Octreotide scan 
and FDG-PET scan are still more sensitive when symp-
toms of carcinoid syndrome are present.

It is important to consider Gastric NETs while evaluat-
ing any gastric polyp. Gastric NETs may present with  
Gastro-intestinal bleeding and anemia. The early 
diagnosis of these rare tumors makes a difference if 
they are having high malignant tendency.

Grade determines the prognosis. NET G1 is having 
good prognosis with high 5 year survival. NET G2 is 
aggressive but favourable prognosis. NET G3 are 
already invasive at initial diagnosis. The overall 5 year 
survival for all gastric NETs is 49%.

In Neuroendocrine carcinoma (NEC) prognosis is poor 
as malignant potential is high. NET less then 1cm can be 
removed by endoscopic means, However risk of recur-
rence exists. NEC requires extensive surgery10. Liver 
metastasis requires treatment with somatostatin 
analogues, hepatic artery embolisation, radiotherapy or 
chemoembolisation. The adjuvant chemotherapy for 
NEC is cisplatinum based chemotherapy11. 

Our  patient, had no distant metastasis and was treated 
with partial gastrectomy, although theoretical risk of 
recurrence still exists. This case is reported for its rarity 
of the site and unusual presentation.

Conclusion
Treatment of GEPNETs includes team-based approach, 
using multiple tools to improve outcomes.
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Introduction 
Hemifacial Spasm is the most common hyperactive 
cranial rhizopathy characterized by involuntary 
contractions of the muscles (spasms) on one side of the 
face (hemifacial). It is generally the result of vascular 
loop compression of the facial nerve at its root exit zone 
from the brainstem. It may also be associated with other 
organic lesions like tumors, aneurysms, vertebral artery 
dolichoectasia, cerebral infarctions, multiple sclerosis 
plaques, etc. Although the occurrence of tumor 
compression    causing    hemifacial    spasms    was   
recognized, cerebellopontine angle epidermoid cysts 
have rarely been described1,2. Herein, we report one 
such case with a cerebellopontine angle epidermoid 
cyst having hemifacial spasms as the sole presenting 
complaint.

Case report
A 28-year male was admitted to the hospital with the 
complaint of intermittent twitching of the muscles on 
the right side of his face. These involuntary spasms 
occurred repetitively within 1-2 hrs intervals for a day. 
The spasms were also observed during physical exami-
nation. There was no alteration of consciousness or 
associated involuntary movements of any other body 
parts of his body during the spasms. He had no history 
of convulsion, neurotrauma or developmental delay in 
childhood. There was no family history of neurological 
disease. The neurological examination was normal.

Magnetic resonance imaging (MRI) of the brain was 
requested. It revealed a well-demarcated cyst 
[hypointense on T1-weighted imaging and hyperintense 
on T2-weighted imaging] in the right cerebellopontine 
cistern. To  differentiate  between   epidermoid  cyst 

and arachnoid cyst, diffusion-weighted imaging (DWI) 
was done. It was hyperintense on DWI. (Fig 1).
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Research Institute. He completed his M.D (Gen.Med) at B.T.G.H Gulbarga.

Abstract 

Hemifacial spasm is a hyperactive rhizopathy of the seventh cranial nerve. It is usually ascribed to vascular 
compression  of  the  facial  nerve  at  the  root  exit  zone. Tumors, vascular  malformations  are  unusual  causes  of 
hemifacial spasms. We report one young adult presenting with hemifacial spasms as a sole manifestation. On 
imaging it was found to be having large cerebellopontine angle epidermoid cyst and was managed surgically.He 
had good relief of hemifacial spasms after surgery. Hemifacial spasms as a sole presentation of cerebellopontine 
angle epidermoid cyst is relatively rare. Only few cases are reported in the literature.Patients with hemifacial 
spasms should have imaging to exclude structural causes at the cerebellopontine angle and brainstem.

Key Words: Hemifacial Spasm, Cerebellopontine Angle Tumour, Epidermoid Cyst
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Fig 1 : Evaluation by different imaging modalities

DWI T2W

MRAngiogram

The results of the laboratory tests including hemogram, 
biochemical tests were normal.  The patient was 
informed  about  his  disease  and  advised  to  have 
neurosurgery treatment option. He was operated with 
the retrosigmoid (lateral suboccipital) approach in   
neurosurgery department. The diagnosis was also 
confirmed histologically. Hemifacial spasm completely 
disappeared after the surgery. 

33



Case Report                                An Unusual Cause of Hemifacial Spasm

Discussion
Hemifacial Spasms is a hyperactive rhizopathy of the 
seventh cranial nerve. Hemifacial Spasms are frequent-
ly caused by vascular compression at the root exit zone 
of the facial nerve. Besides compressive neurovascular 
structures, it can also be caused by other organic lesions 
like   tumors.   The   incidence   of   tumor  -  related  
Hemifacial Spasms is very low (0.3–2.5%)1,3-5. The main 
tumors found in cistern of the cerebellopontine angle 
are vestibular schwannomas, meningiomas, and 
epidermoid cysts. The epidermoids represent 0.2-1.8% 
of all primary intracranial tumors, and approximately 
5% of all masses encountered in cerebellopontine 
angle6.

Typical MRI appearance of an epidermoid tumor is 
hypo to slight hyperintense on T1W images, iso to 
hyperintense on T2W images, and hyperintense on 
DWI.7,8 Arachnoid cysts  appear as hypointense on T1W 
images and hyperintense on T2W images. However, 
DWI is an important technique to differentiate epider-
moid cysts and arachnoid cysts. In case of an arachnoid 
cyst, DWI reveals a hypointense lesion, which is 
isointense to CSF. However, epidermoid cysts appear 
hyperintense on DWI as in our case8. It is due to T2 
shine -through which refers to high signal on DWI that 
is not due to restricted diffusion, but rather to high T2 
signal which shines through to the DWI and  because of 
long T2 decay time.

Clinicians need to be aware that patients with Hemifa-
cial Spasm should be scanned for brainstem lesions. 
MRI studies are essential to detect the vascular 
structures running adjacent to the root exit zone that 
might distort the facial nerve and compress the brain 
stem around the root exit zone, and to exclude other 
organic causes like tumors, Multiple Sclerosis plaques 
or cystic lesions. As in our case, an epidermoid  cyst  in  
cerebellopontine  cistern, compressing the pons, which 
contains the nuclei and root exit zone of the facial 
nerve, may present with Hemifacial Spasms as the sole 
symptom. 
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Introduction 
There are several emerging viral and other infectious 
diseases, one among them being Zika viral disease 
(ZVD) which has recently come into the limelight 
because of its association with increased number of 
cases of microcephaly in babies born to mothers infect-
ed with Zika virus during pregnancy in Brazil in 2015. 
However, Zika virus has been in existence since 1947 
and is named after the Ugandan forest where it was first 
isolated. There have been 4 cases of Zika virus reported 
in India since 2016, and considering the fact that the 
vector for Zika virus (Aedes aegypti and Aedes albopic-
tus) is plentiful in India, it is a ticking time bomb waiting 
to explode any time into an epidemic. The purpose of 
this review article is to spread awareness regarding 
Zika virus infection, clinical features, diagnosis and 
prevention.

Biology
Zika virus belongs to the flavivirus family and is similar 
to dengue virus, yellow fever virus, Japanese encepha-
litis virus and West Nile virus. It is an enveloped virus 
with an icosahedral core and single stranded positive 
sense RNA (Fig 1). Like other flaviviruses, it has a 
nucleocapsid of 25-30nm diameter, encased by a lipid 
bilayer which has envelope proteins E and M. The 
overall virion is 50nm in diameter1. There are seven non 
structural proteins (NS1, NS2A, NS2B, NS3, NS4A, 
NS4B, NS5) and three structural proteins (envelope 
protein, premembrane protein and capsid protein) 
which help in attachment.

Phylogenetic analysis has revealed two lineages of Zika 
virus2:
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Abstract 

Zika viral infection is an emerging viral infectious disease. Most of the cases are asymptomatic, a few may present 
as a very severe illness, rarely leading to death. The common presentation is a febrile illness with rash, myalgia, 
arthralgia, conjuctivitis and headache. Congenital Zika virus syndrome produces a wide range of Central Nervous 
System and ocular abnormalities in newborn. Studies have also suggested a strong association between Zika virus 
infection and Guillain-Barre’ syndrome. Primary route of spread is by the bite of Aedes mosquito and vertical 
transmission. It can also spread by sexual route and blood transfusion. Diagnosis is by RNA-Nucleic acid testing 
(RNA-NAT) and RT-PCR. Like other Flaviviral illnesses (Dengue, Yellow fever and Chikungunya), there is no 
specific treatment for Zika viral illness other than symptomatic treatment. So prevention is the main modality 
stressed.

Key Words: Zika Virus, mode of transmission, clinical features, congenital Zika virus syndrome, Flaviviral 
infections, diagnosis, prevention.
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1. Asian strain(further classified into Malaysian 
and Micronesian strains)

2. African strain(further classified into Nigerian 
cluster MR766 and prototype cluster isolated in 
Uganda)

Fig 1 : Structure of Zika virus 

Source: www.laboratoryinfo.com 35



Mode off Transmission:
1.  Mosquito bite3 
 This is the primary mode of spread by Aedes(A.ae-

gypti and A.albopictus). Aedes mosquitos are 
aggressive feeders and primarily bite during the day 
time, but can also however bite during the night 
time.These mosquitos lay eggs in domestic water 
collections like coconut shells, pots, flower vases, 
tyres, etc. Aedes albopictus is slowly replacing 
Aedes aegypti in urban areas, and has a longer life 
span of about 10 weeks.

2. Vertical transmission3:
 Pregnant mother can transfer the virus to the fetus, 

if infection is acquired during the antenatal as well 
as during the perinatal period.Though there are no 
reports of transmission through breast feeding, 
Zika virus has been isolated in breast milk, and 
hence there is a risk of transmission through breast 
feeding. In a study of three Zika virus infected 
mothers, Zika virus was demonstrated in the breast 
milk and blood of all three mothers. Of the three 
newborns, two had confirmed Zika virus infection. 
Due to the variable incubation period of Zika virus, 
antepartum and intrapartum transmission could not 
be ruled out in these cases4.

3. Sexual transmission3:
 Few studies have shown the presence of Zika virus 

in the seminal fluid5. Another study has demonstrat-
ed prolonged presence of Zika virus RNA in the 
semen, even 62 days(maximum of 180 days) after 
the onset of symptoms6.

4. Blood transfusion3:
 Though there are no such confirmed cases in USA, 

multiple reports are there in Brazil. There are two 
reported cases of transmission of Zika virus by 
platelet transfusion7. Centre for disease control 
USA have mandated screening for Zika virus in 
blood donors from August 2016. So far 40 were 
found to be positive. 

5. Laboratory and healthcare setting exposure3:
 Samples from persons with suspected Zika virus 

infection should be handled with Biosafety level 2 
precautions.

Clinical Features:
The clinical features are almost indistinguishable from 
other viral illnesses in the flavivirus grouplike dengue 
and chikungunya.However the presentation is mild in 
most of the cases. Incubation period ranges from three 
days to two weeks. Most of the cases (80%) are mild or 
asymptomatic and hence go unnoticed8.

(i) Clinical features are:
 
1. Rash   is the most common presentation(82.1%)9

 It is usually a maculopapular rash involving the facial 
region and upper limbs (95%),torso (93%), lower 
limbs(86%). There is also associated itching (82%) 
which is usually intense. Infrequently the palms 
(30%) and soles (13%) are involved10.
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2. Febrile illness is seen in75% of cases9

 In contrast to other flaviviral illnesses, Zika virus 
usually causes a mild fever. Rarely, it can cause a 
high grade fever. 

3. Arthralgia is seen in 61.9%9.
 This commonly involves the wrist, ankle and the 

small joints of the hand and foot. Involvement of 
larger joints like elbow, knee are rare. Unlike 
Chikungunya, joint pain usually recovers.

4. Oedema has been noted in 39.6%9.

5. Myalgia (32.1%) and back pain (1.5%)9.     

6. Conjuctivitis (50.7%)9.
                                               
7. Headache (24.6%), retro orbital pain(17.1%) and 

dizziness(4.5%)9.

8. GIT manifestations9 noted are Abdominal pain 
(6%), Vomiting (3.7%), Diarrhea (2.2%).

9. Constitutional symptoms such as Fatigue (12.7%), 
anorexia(3%) has been documented9.

10. Other less common presentations are Sore throat 
(3.7%), Cough (1.5%), Lymphadenopathy (5.2%) 
and Aphthous ulcers (2.2%)9.

11. Neurological manifestations:

(i) Guillain-Barre syndrome: In a study among 42 
patients diagnosed to have GBS, 98% had anti-zika 
virus IgG or IgM. Neurological symptoms started 
within 6 days from the onset of infection11. The 
short interval between the onset of Zika viral illness 
and the onset of GBS suggests a parainfectious 
pattern rather than the classical post infectious 
pattern12 (Fig.2). The possible reasons for this is not 
exactly known, but can be due to13:

 (a) Zika virus triggers an immune molecular  
 mimicry against neural antigens before the  
 onset of clinical symptoms

Fig 2 : Pathogenesis of Zika Viral Disease

Source: www.jvi.asm.org
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 (b) Through mechanisms unrelated to molecular  
 mimicry

 (c) Direct viral neural damage/invasion
 (d) Production of a hyperimmune response

(ii) Other neuro manifestations are acute myelitis 
presenting with Hemiparesis and sensory abnor-
malities(parasthesias), 7 days after onset of 
infection14.

(iii) Meningo-encephalitis is seen rarely15.

(iv) Auditory disturbances observed are bilateral metal-
lic sound and a small delay between sound and 
perception of the sound16.

12. Rare presentations:

(i) Prostatic infection presenting as pain over the 
perineal region, UTI like symptoms and hemato-
spermia17.

(ii) Bleeding manifestations (Gingival bleeds, hema-
turia and hematospermia). However the incidence 
of bleeding is lower compared to Dengue and 
Chikungunya18.

13. Zika Viral Deaths: 

(a) There is a reported case of death following Zika 
virus infection in a 15 year old girl with sickle cell 
disease (Hb SC). The patient developed an acute 
febrile illness with myalgia, arthralgia, retro-orbital 
pain, abdominal pain and jaundice. She was provi-
sionally diagnosed with Dengue. The patient’s 
condition then deteriorated with deepening of 
jaundice, ARDS, severe hypoxemia and bleeding 
diathesis (prolonged PT and aPTT; patient had 
hemothorax). The patient was positive for Zika 
virus by RT-PCR19.

(b) Another case of Zika virus related death was in 
USA, a 73 year old man being treated for prostatic 
cancer(otherwise in good health). He then devel-
oped a serious febrile illness and passed away soon 
after. There was history of travel to Mexico one 
week before the illness. He was found to be 
positive for Zika virus(same strain as that circulating 
in Mexico). The man had a previous history of 
dengue. This could possibly explain the severity of 
Zika virus disease in this patient (due to 
antibody-dependent enhancement/ADE)20.

(c) Another death was reported from Peurto Rico, in a 
70 year old man, the cause being immune thrombo-
cytopenic purpura21.

14. Some studies have shown cardiovascular manifes-
tations in Zika viral infection in the form of serious 
rhythm abnormalities (Ventricular arrhythmias, 
atrial fibrillation and atrial tachycardia) and some-
times even cardiac failure22.

From 2016 to 2017 there have been 4 laboratory 
confirmed cases of Zika virus infection in India. 3 cases 
were from Ahmedabad, Gujarat23. The most recent case 
was from Krishnagiri district in Tamil Nadu24. Since 

there is no significant travel history in these cases, the 
source of infection could probably be due to an already 
circulating strain of virus in India. The only evidence for 
the existence of the virus in India is the detection of 
antibodies against Zika virus, most prevalent in 
Bharuch district (of the then Bombay state), Gujarat 
and Nagpur25.  

Case 1: (November 2016) 34 year old female who had 
delivered a normal child, developed a low grade fever 
during the post natal period. There was no significant 
travel history or history of fever during pregnancy.

Case 2: (January 2017) During a routine antenatal clinic 
surveillance at BJ medical college, Gujarat, a sample 
from a 22 year old female at 37th week of gestation was 
found to be positive for Zika virus.

Case 3: (February 2017) During an acute febrile 
illness(AFI) surveillance at BJ medical college, Gujarat a 
sample from a 64 year old male who had complaints of 
fever for 8 days turned up to be positive for Zika virus.

Case 4: (July 2017) The patient was a 27 year old male 
who complained of fever, headache, redness of eyes, 
photophobia and photophobia. RT-PCR done in Mani-
pal Centre for Virus Research was positive. Subsequent 
tests at the National Institute of Virology, Pune found 
the urine positive for Zika virus.

IMPORTANT DIFFERENCES BETWEEN THE FLAVI-
VIRAL INFECTIONS26 (number of plus denotes how 
common or how severe the particular manifestation is)

(a) Zika Virus:
1. Rash: +++
2. Fever: either absent or mild in nature
3. Itching: +++
4. Joint pain: +
5. Myalgia: +
6. Conjuctivitis: +++
7. Headache: +
8. Bleeding manifestations: Very rare
9. Shock: Very rare
10. Leucopenia and/or thrombocytopenia: very rare
11. Recovery: 4-7 days
12. Antenatal and Perinatal infection: Congenital  

 Zika Virus Syndrome

(b) Dengue Virus:
 1. Rash: +
 2. Fever: Moderately high fever lasting for 4-7  
  days
 3. Itching: +
 4. Joint pain: +
 5. Myalgia: ++
 6. Conjuctivitis: Very rare
 7. Headache: ++
 8. Bleeding manifestations: ++
 9. Shock: +/-
 10. Leucopenia and/or thrombocytopenia: +++
 11. Recovery: 6-7 days
 12. Antenatal and Perinatal infection: No fetal  
  anomalies

(c) Chikungunya:
 1. Rash: ++
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 2. Fever: High grade lasting for 2-3 days
 3. Itching: +
 4. Joint pain: +++
 5. Myalgia: +
 6. Conjuctivitis: +/-
 7. Headache: +
 8. Bleeding manifestations: +/-
 9. Shock: Very rare
 10. Leucopenia and/or thrombocytopenia: +
 11. Recovery: within 7 days
 12. Antenatal and Perinatal infection: No fetal  
  anomalies

Congenital Zika Virus Syndrome (CZS)
Zika virus can cause a variety of congenital conditions 
(congenital Zika virus syndrome) when the mother had 
acquired infection during the antenatal period. Though 
many of the congenital abnormalities in congenital Zika 
virus syndrome are also seen in other congenital 
infections, there are 5 unique manifestations which are 
characteristic to Congenital Zika virus infection27:

 (1) Microcephaly with a partly collapsed skull.
 (2) Cerebral cortex thinning/atrophy with sub  
  cortical calcifications.
 (3) Retinal abnormalities: scarring of macula  
  and pigmentary retinal mottling.
 (4) Basal ganglia involvement presenting as  
  increased muscle tone and other extra  
  pyramidal manifestation
 (5) Congenital contractures and CTEV.

1. Cranial Abnormalities27

Severe microcephaly is most common.From 19th may, 
2016 there have been 1384 confirmed and 3332 suspect-
ed microcephaly cases caused due to Zika virus in Brazil 
and 88545 suspected and 31616 confirmed Zika virus 
infections, suggesting the rate of microcephaly to the 
total number of Zika virus infected cases to be around 
1%-4%.Other anomalies seen are Cranio facial dispro-
portion (95.8%), Biparietal depression (83.3%), Prom-
inent occiput (75%). Excess nuchal skin in 47.9% of 
cases28. Zika virus is also associated with fetal brain 
disruption sequence(FBDS), where there is collapse of 
the cranial bones secondary to decreased brain volume 
and intra cranial pressure. Though FBDS is not exclu-
sive to Zika virus, it has rarely been seen before29. CNS 
abnormalities noted are Cerebral cortex thinning 
Enlarged ventricles and Intracranial calcification30. The 
intracranial calcifications are strikingly similar to that 
seen in congenital cytomegalovirus(CMV) infection. 
However, the location of the calcifications in both 
differ. It is periventricular in CMV and subcortical in 
Congenital Zika virus infection. Corpus callosum 
abnormalities, Cerebellar abnormalities(especially 
involving the vermal region) also have been observed31.

2. Ocular Anomalies29

 -  Microphthalmia
 -  Cataract
 -  Coloboma
 -  Chorioretinal atrophy
 - Focal pigmentary mottling
 - Optic nerve hypoplasia/atrophy

3. Congenital Contractures

May manifest as Congenital tallipes equinovarus or 
arthrogryposis multiplex congenital. 3 large case series 
describing microcephaly due to congenital Zika virus 
syndrome have shown incidence of isolated club foot to 
be 3.8-14% and arthrogryposis to be 5.7-11%29.

4. Neurological Sequelae Observed are:29

- Motor dysfunction
- Cognitive disabilities
- Extrapyramidal manifestations: Increased muscle  

 tone, tremors, irritability, posturing32.
- Seizures
- Visual and/or hearing defects.

Diagnosis33

1. RNA-NAT(nucleic acid testing)-Confirmatory 
test:

- This should be done on serum/urine sample within 
the first 14 days of symptom onset.

- Though a positive result is almost confirmatory of 
Zika virus infection, a negative result does not rule 
out infection and serum should be subjected to 
serological testing (IgM antibody testing).

2. RT-PCR
- Though the FDA has not approved this test, it has 

authorized its use under an Emergency use authori-
zation (EUA).

3. Zika MAC ELISA
- This is used to detect IgM antibodies in the serum.
- However this test is not specific due to cross 

reaction with other flaviviruses like dengue and 
chikungunya.

4. Diagnosis of congenital Zika virus infection34

Laboratory testing for congenital Zika virus infection is 
recommended in cases where Zika virus infection is 
suspected in the mother. rRT- PCR testing is done on 
the serum and urine of the infant, and IgM antibodies 
should be concurrently tested on serum by IgM ELISA. 
Testing should be done within a period of 2 days. If CSF 
sample is available, rt-PCR and IgM ELISA tests can be 
performed on the CSF sample. Testing on cord blood 
sample is not desirable as the sample might be contami-
nated with maternal blood, yielding false positive 
results. A positive rt-PCR test for Zika virus is more 
predictive than a positive IgM ELISA test. Infants 
diagnosed with congenital Zika virus infection should 
be assessed periodically for the development of ocular, 
auditory, cognitive, behavioural and musculoskeletal 
problems and treated accordingly.

Prevention

1. Control of mosquitos:
Antilarval measures:

 a) Environmental control: Elimination of  
  mosquito breeding places/source reduction  
  such as elimination of domestic/artificial  
  collections of water.
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 b) Chemical methods35: 
 Larvicides used: Bacterial larvicides (Bacillus 

thuringiensisisraelensis), Chlorpyrifos, Fenthion, 
Temephos.

 c) Biological control36:
 The use of larvivorous fish like: Gambusia, 

Lebistes, Aphanius, Danio, Rasbora, Anabas, etc.

Anti-Adult measures35:
 a) Residual sprays:
 Indoor residual spraying (IRS): Long acting insecti-

cides are sprayed on the walls and roofs of houses 
to kill mosquitos that rest on these surfaces.

 Insecticides used: DDT, Malathion, Fenitrothion, 
Propoxur, Pirimiphos-methyl, Bendiocarb

 b) Space spraying: 

 The usual recommendation for space spraying is in 
cases of emergency like an epidemic or an impend-
ing epidemic. The aim of space spraying is a quick 
and mass destruction of the adult mosquito popula-
tion to reduce the intensity of transmission. 

 Insecticides used: Deltamethrin (ultra low volume 
liquid/emulsion), Lambda-cyhalothrin (emulsifia-
ble concentrate), Malathion (emulsion and ultra 
low volume liquid)  

 c) Long-lasting insecticidal nets35:
 DawaPlus 2.0 (Deltamethrin coated on polyester), 

Duranet (Alpha-cypermethrin incorporated into 
polyethylene), Olyset Net (Permethrin incorporat-
ed into polyethylene)

2. Prevention of sexual transmission for those travel-
ling to an area with risk of Zika virus37:

 a) Only the male partner travelling to an area 
with risk of Zikavirus:Sexual abstinence or use of 
condoms for a period not less than 6 months, 
irrespective of whether the person has symptoms 
of Zika viral disease or not.

 b) Only the female partner travels to an area 
with risk of Zika virus: Sexual abstinence or use of 
condoms for a period not less than 8 weeks, 
irrespective of whether the person has symptoms 
of Zika viral disease or not.

 c) If both the male and female partner travel to 
an area of risk of Zika virus: Sexual abstinence or 
use of condoms for a period not less than 6 months, 
irrespective of the whether either of them have 
symptoms or not.

3. Prevention of transmission through blood 
products38:

 As per FDA recommendations, blood donors 
should be considered ineligible if they have any of 
the following risk factors:

 a) Medical diagnosis of Zika virus infection in 
the past 6 months.

 b) Residence in, or travel to, an area with active 
Zika virus transmission within the past 6 months.

 c) Sex within the past 6 months with a male who 
is known to have either one of the above risk factors 
mentioned above.

If blood products are to be transfused, testing for Zika 
virus must be done when the blood product is being 
used for pregnant women, to prevent CZS.

4. Vaccine: Zika virus vaccine is under development. 
Animal studies have shown very promising results 
(almost 100% efficacy)39. Currently human trials are 
being conducted.

Treatment40

Like other viral illnesses like dengue and chikungunya, 
there is no specific treatment for Zika viral disease. 
Treatment is mainly symptomatic:

 Plenty of oral fluids to avoid dehydration
 Bed rest
 Paracetamol is the preferred drug of choice for 

reduced fever and pain since other NSAIDS have a 
risk of precipitating bleeding (unless dengue is 
ruled out)

Conclusion
Zika viral disease is an emerging viral disease that has 
the potential to increase in number in the coming years. 
Since 4 cases have already been reported in India, and 
the vector Aedes aegypti is in abundance, Zika virus 
should be considered in the differential diagnosis of 
viral illness. Samples negative for Dengue and Chikun-
gunya in suspected Zika viral illness should be sent for 
further analysis for detecting Zika virus in order to 
assess the true magnitude of the disease in the country. 
A large percentage of the infections are asymptomatic, 
however severe disease and very rarely death have 
been reported. Congenital Zika viral disease can cause 
a wide spectrum of fetal anomalies. The virus can be 
transmitted by routes other than mosquito bites and 
vertical transmission, like sexual transmission and 
blood transfusion. Since treatment is mainly sympto-
matic, prevention is of prime importance.

References
1) Barreto-Vieira DF, Barth OM, da Silva MAN, 

Santos CC, da Silva AS, Filho JBF, et al. Ultras-
tructure of Zika virus particles in cell cultures. 
Mem Inst Oswaldo Cruz. 2016;111(8):532-34

2)  Faye O, Freire CC, Lamarino A, Faye O, de 
Oliveira JV, Diallo M, et al. Molecular evolution 
of Zika virus during its emergence in the 20th 
century. PLos Negl Trop Dis  2014: 8(1); 
2636-40.

3) http://www.cdc.gov/zika/index.html. 

39



Classroom Article Zika Virus-An Emerging Viral Illness and Congenital Zika Virus Syndrome Volume 6, Number 1

4) Colt S, Garcia-Casal MN, Pena-Rosas JP, 
Finkelstein JL, Rayco-Solon P, Prinzo ZC, et al. 
Transmission of Zika virus through breast milk 
and other breastfeeding-related bodily-fluids: A 
systematic review. PLoS Negl Trop Dis. 2017; 
11(4): e0005528. 

5) Mansuy, JM, Dutertre, M, Mengelle, C, 
Fourcade C, Marchou B, Delobel P, et al. Zika 
virus: high infectious viral load in semen, a new 
sexually transmitted pathogen? Lancet Infect Dis. 
2016; 16(4):405.

6) Atkinson B, Hearn P, Afrough B, Lumley S, 
Carter D, Aarons EJ, et al. Detection of Zika virus 
in semen. Emerg Infect Dis. 2016;22(5):940 

7) Motta IJ, Spencer BR, Cordeiro da Silva SG, 
Arruda MB, Dobbin JA, Gonzaga YB, et al. 
Evidence of Transmission of Zika Virus by 
Platelet Transfusion. N Engl J Med. 2016; 
375(11):1101-3

8) Petersen E, Wilson ME, Touch S, McCloskey B, 
Mwaba P, Bates M, et al. Rapid spread of Zika 
virus in The Americas- Implications for Public 
Health Preparedness for Mass Gatherings at the 
2016 Brazil Olympic Games. Int J Infect Dis. 2016 
;44:11-5 

9) Salehuddin AR, Haslan H, Mamikutty N, Zaidun 
NH, Azmi MF, Senin MM, et al. Zika virus 
infection and its emerging trends in Southeast 
Asia. Asian Pac J of Trop Med 2017; 10(3): 211-9.

10) Cordel N, Birembaux X, Chaumont H, Delion F, 
Chosidow O, Tressières B, et al. Main character-
istics of Zika virus exanthema in Guadeloupe. 
JAMA Dermatol. 2017; 153(4):326-8

11) Cao-Lormeau VM, Blake A, Mons S, Lastere S, 
Roche C, Vanhomwegen J, et al. Guillain-Barre 
syndrome outbreak associated with Zika virus 
infection in French Polynesia: a case-control 
study. Lancet. 2016; 387(10027) 1531-9.

12) Pinto-Díaz CA, Rodríguez Y, Monsalve DM, 
Acosta-Ampudia Y, Molano-González N, Anaya 
JM, et al. Autoimmunity in Guillain-Barre 
syndrome associated with Zika virus infection and 
beyond. Autoimmun Rev. 2017; 16(4): 327-34

13) Parra B, Lizarazo J, Jiménez-Arango JA, Zea-Vera 
AF, González-Manrique G, Vargas J, et al. 
Guillain-Barre Syndrome Associated with Zika 
Virus Infection in Columbia. N Eng J Med. 2016; 
375(16):1513-23

14) Mecharles S, Herrmann C, Poullain P, Tran TH, 
Deschamps N, Mathon G, et al. Acute myelitis 
due to Zika virus infection. Lancet. 2016; 
387(10026): 1481.

15) Carteaux G, Maquart M, Bedet A, Contou D, 
Brugieres P, Fourati S, et al. Zika virus associated 
with meningoencephalitis. New Eng J Med. 2016; 
374(16): 1595-6.

16) Tappe D, Nachtigall S, Kapaun A, Schnitzler P, 
Gunther S, Schmidt-Chanasit J. Acute Zika virus 
infection after travel to Malaysian Borneo, 
Setember 2014. Emerg Infect Dis. 2015; 21(5): 
911-3.

17) Foy BD, Kobylinski KC, Chilson Foy JL, Blitvich 
BJ, Travassos da Rosa A, Haddow AD, et al. 
Probable non-vector-borne transmission of Zika 
virus, Colorado, USA. Emerg Infect Dis. 
2011;17(5): 880-2.

18) Olson JG, Ksiazek TG. Zika virus, a cause of fever 
in Central Java, Indonesia. Trans R Soc Trop Med 
Hyg. 1981; 75(3): 389-93.

19) Arzuza-Ortega L, Polo A, Perez-Tatis G, 
Lopez-Garcia H, Parra E, Pardo-Herrera LC, et al. 
Fatal sickle cell disease and Zika virus infection in 
girl from Colombia. Emerg Infect Dis .2016; 
22(5): 925.

20) https://www.statnews.com/2016/09/28/
 zika-death/ 

21) https://mobile.nytimes.com/2016/04/30/
 health/zika-virus-first-death-in-us-puer-

to-rico.html 

22) http://www.acc.org/about-acc/press-releas-
es/ 2017/03/09/13/25/research-
ers-sound-alarm-over-zikas-potentially-harmful-

 heart-effects 

23) http://www.who.int/csr/-
don/26-may-2017-zika-ind/en/. 

24) http://www.thehindu.com/news/national/
 tamil-nadu/tamil-nadu-reports-first-case-of-zi-

ka-virus/article19254690.ece/amp/ 

25) Mourya DT, Shil P, Sapkal GN, Yadav PD. Zika 
virus: Indian perspectives. Indian J Med Res. 
2016; 143(5):553-64

26) http://zikavirusnet.com/signs-a-symptoms.
 html 

27) Moore CA, Staples JE, Dobyns WB, Pessoa A, 
Ventura CV, Fonseca EB, et al. Characterizing the 
Pattern of Anomalies in Congenital Zika 
Syndrome for Pediatric Clinicians. JAMA Pediatr. 
2017;171(3): 288-95.

28) Moura da Silva AA, Ganz JS, Sousa PD, Doriqui 
MJ, Ribeiro MR, Branco MD, et al. Early growth 
and neurological outcomes of infants with 
probable congenital Zika virus syndrome. Emerg 
Infect Disease. 2016 Nov;22(11):1953-6.

29) Corona-Rivera JR, Corona-Rivera E, Rome-
ro-Velarde E, Hernandez-Rocha J, Bobadilla-Mo-
rales L, Corona-Rivera A. Report and review of 
fetal brain disruption sequence. Eur J Pediatr. 
2001;160(11):664-7.40



Classroom Article Zika Virus-An Emerging Viral Illness and Congenital Zika Virus Syndrome Volume 6, Number 1

30) Solomon IH, Milner DA, Folkerth RD. Neuro-
pathology of Zika Virus. J Neuroinfect Dis. 2016; 
7(2):220.

31) Averill LW, Kandula VV, Akyol Y, Epelman M. 
Fetal brain magnetic resonance imaging findings 
in congenital cytomegalovirus infection with 
postnatal imaging correlation. Semin Ultrasound 
CT MR. 2015;36(6):476-86.

32) Schuler-Faccini L, Ribeiro EM, Feitosa IM, 
Horovitz DG, Cavalcanti DP, Pessoa A, et al; 
Brazilian Medical Genetics Society-Zika Embryo-
pathy Task Force. Possible association between 
Zika virus infection and microcephaly: Brazil, 
2015. MMWR Morb Mortal Wkly Rep. 
2016;65(3):59-62.

33) https://www.cdc.gov/zika/hc-providers/
 types-of-tests.html 

34) https://www.cdc.gov/mmwr

35) https://www.who.int/whopes/en/ 

36) Chandra G, Bhattacharjee I, Chatterjee SN, 
Ghosh A. Mosquito control by larvivorous fish. 
Indian J Med Res. 2008;127(1): 13-27

37) https://www.cdc.gov/zika/prevention/
 index.html 

38) http://www.fda.gov/BiologicsBloodVaccines/
 GuidanceComplianceRegulatoryInformation/
 Guidances/default.html 

39) Sumathy K, Kulkarni B, Gondu RK, Ponnuru SK, 
Bonguram N, Eligeti R, et al. Protective efficacy 
of Zika vaccine in AG129 mouse model. Sci Rep. 
2017; 7: 46375. 

40) https://www.cdc.gov/zika/symptoms/
 treatment.html

41



Volume 6, Number 1

42

Chronic Non Specific Pain - An Old Father's Letter to His Young Daughter 
with Non Specific Chronic Pain

Peace of Mind

Pandiyan N

Prof & HOD, Department of Andrology and Reproductive Medicine, Chettinad Super Speciality Hospital, Chettinad Academy of 

Research and Education, Chennai, India.

have a very healthy lifestyle.

The greatest asset/crown is our body - no matter how 
unsatisfied we are with it. Our knowledge, intellect, 
wisdom are jewels in the crown. We inherit these from 
our parents/ grandparents. You must have inherited it 
from your grandmothers.

After 47 years in the field of medicine, I strongly feel that 
there is no perfect body, knowledge, intellect or 
wisdom. We all have our short comings, both physical 
and intellectual. I was 18 years when I started having 
severe , excruciating abdominal pain. It was wrongly 
diagnosed as amoebiasis initially but subsequently 
diagnosed as renal/ureteric colic. One Senior Professor 
even remarked that it is like cancer; keeps recurring. I 
have had countless attacks of ureteric colic since then, 
for the past 35 years.  Only in the last 10 years, I have not 
had an attack of ureteric colic, thanks to Amma (moth-
er).  I had Lithotripsy and started taking plenty of fluids. 
Lithotripsy crushed the stone and probably also my 
pancreas. I ended up with impaired glucose 
tolerance/prediabetes/diabetes. There is a price we pay 
for everything in life, except of course,  " Father's Love ". 
I have had allergic rhinitis all my life; keep sneezing 
several times in the morning or at other times, several 
times in the day. Doctors advised me anti histaminic 
(allergic) drugs or steroid sniff. By breathing exercises I 
have it now mostly under control.

You may recollect Paatti's (grandmother's) leg problem. 
She had it since she was 25 years old but continued all her 
activities and learned to live a full life with it. She was 
advised surgery by several doctors; had steroid injection 
in her leg; the pain continued. She managed to avoid all 
surgeries and had a full and satisfying life.

Our body is Nature's/God's/Parent's gift to us. It is a 
machine and there are trillions of cells, innumerable 
tissues, 206 bones, so many joints, fascia, cartilage, 
ligaments, etc. Some pain somewhere in the body at 
some time or several times or daily is certainly not a 
pleasant thing. Persistent pain is certainly most annoying 
but if it is not progressive, debilitating or disabling, it 
should not cause us any disturbance. We must first 
exclude any of the major causes for the problem. If there 
is no discernible cause for the problem, we have to learn 
to cope up with it and carry on with life. Of course we 
need to periodically recheck to confirm that there is no 
major problem cropping up.

Modern medicine is neither modern nor often evidence 
based. Some doctors are good at giving new names/

syndromes without adequate evidence. Musculoskeletal  
disorders are mostly due to undue stress and strain, 
improper position, nutritional deficiency or over 
exertion. We are all not the same. If I were to run 
because Hussain Bolt runs, I would end up with huge 
problems. Healthy life style can help relieve many of 
these problems. I overplayed shuttle cock and landed 
with Plantar Fasciitis and Calcaneal bursitis forcing me to 
go on a wheel chair and walker for several days. I have 
had back ache for the last several decades. Annoying but 
not disabling. I often get relief by back exercises and 
massage.

Physiotherapy and massage, hot fomentation, cold 
compress help to relieve pain in many musculoskeletal 
disorders. Since we are reasonably sure that there is no 
major health problem, I think you should focus on physi-
otherapy. Physiotherapist may be a good choice to 
consult and also consider Bio-feedback to reassure 
yourself that there is nothing wrong with you.

In conclusion, all of us are made differently. Even identi-
cal twins are not identical. In your own language - 
"methylation is different even in identical twins". There-
fore it is inappropriate to say that we are not like other 26 
year olds. Since comparisons are odious and lead us 
nowhere. We must be happy that we are better off than 
most of the 26 year olds. Following is a Thamizh poem.

mhpJ mhpJ khdpluhjy; mhpJ
khdpluhapDk; $d; FUL nrtpL NgL ePq;fpg; gpwj;jy; mhpJ
$d; FUL nrtpL NgL ePq;fpg; gpwe;j fhiyAk;
QhdKk; fy;tpAk; eaj;jyhpJ
QhdKk; fy;tpAk; eae;j fhiyAk;
jhdKk; jtKk; jhd; nra;jy; mhpJ

(Being born as a human is most venerable,
Even revered is, to be born without being dumb, deaf, humpback 
or blind
Even if born without disabilities, it is rarer
To have knowledge and education
Even if one has good knowledge and education, it is rarer
To be benevolent and do penance)

       - Avvaiyar

We are all fortunate to be  what we are. Of course, we all 
aspire for better health, more money, more name and 
fame and more of everything. There is nothing wrong 
about that. However we also have to accept limitations 
posed by Nature and the circumstances and accept and 
enjoy our body and our life. Our greatest possession is 
our body. We must learn to respect and enjoy it with all 
its limitations.

cs;sk; ngUq;Nfhapy; CDlk;G Myak;

(The heart is a great temple and the fleshy body the shrine)

                          - Thirumular

Therefore my dear Rasathi - Please get over your 
sickness and be your normal VIBRANT self. You are the 
apple of our eyes.

- (Identity withheld)

I am glad to note that all your results 
are normal and you have no apparent 
major health problem. Of course I 
acknowledge that you continue to 
have pain but please feel relieved that 
there is no cause for concern or alarm. 
I am also very happy to note that you 
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ECG showing

 Atrial rate of 100, Ventricular rate of 60 per minute.

 AV dissociation, Narrow complex QRS

 PP interval enclosing QRS is shorter than the one without QRS suggestive of CHB – with 

 supra hisian escape rhythm with Ventriculophasic sinus arrhythmia

- Dr.G.Ashok, Consultant Cardiologist, CSSH. 

Answer to : INTERESTING ECG
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Vision
“A global centre for excellence in learning, 

teaching, research, health care and service to 

the community”

Mission
“To contribute to the social, economical 

and national development”

Quality Policy
“Offer quality health services to all strata of 

society ”

Why are so many Nobel Laureates in Economics from Chicago? Why so many IT 
innovators from Bangalore? Why are the foremost Hindustani musicians all from 
Banaras? Why does excellence often seem concentrated in one city?

We believe that when a city offers the resources and climate for the best professionals 
from connected disciplines to work, think, interact  and be  challenged by each other, it 
transforms  itself into a crucible for excellence in that field, attracting further talent, 
innovation and investment. This simple  insight inspires our vision for the Chettinad 
Health City. By creating a campus with world-class infrastructure and stimulating 
professional conditions for diverse healthcare disciplines and generate the critical mass 
for powerful  transformation of healthcare  in our region.

We believe, that

 • Health cannot be the privilege of a fortunate few

 • When it comes to healthcare, don't-care is no more an option

 • Indian healthcare professionals are amongst the best in the world 

 • We have the managerial skills for a successful public health program

 • Today's healthcare challenges call for multi-sectoral partnerships

 • There is tremendous synergy that results when people with a shared 
     goal work together

 • Investing in public health is investing in the future

HEALTH CARE FOR ALL 

               WE CAN.  WE WILL. 
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