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Outcome of Early, Before 3" Day V/S Any Time after 5 Day Elective Tracheostomy in
Isolated Head Injury with Diffuse Axonal Injury without Any Surgical Lesion

Amresh S. Bhaganagare®*, Prakash Rathod**, Balaji S. Pai***, Vikas Naik****, Nagesh

S.A.***** Prakash Rathod**

Abstract

Patients with isolated severe head injury with diffuse axonal injury and without any surgical lesion
poses challenging task, this patient’s need airway control in view of low Glasgow coma scale and possibility
of aspiration pneumonia, which increases mortality. One hundred and forty patients with GCS score below
10 werecategorized into four groups. Group A - patients with GCS 7-10 and tracheostomy done within 3
days, Group B- patients with GCS 7-10 and tracheostomy was done after 5 days, Group C- patients with
GCS below 6 and tracheostomy done within 3days, and Group D- patients with GCS below 6 and
tracheostomy was done after 5 days. The characteristics of these four groups were compared based on the
day on which patient was weaned from the ventilator support and connected to T-piece, development of
fresh lower respiratory tract infection and death during hospital stay. Results: out of the 140 patients of
isolated head injury with diffuse axonal injury without any surgical lesion the average day when patients
were weaned from ventilator and connected to T- piece was 4" day in group A, 7" day in group B, 12" day
in group Cand 19" day in group D. The incidence of lower respiratory tract infectionwas 20% in group A,
31% in group B, 80% in group C and 52.5% in group D. And the mortality while in our hospital was 6.6%
in group A, 14% in group B, 40% in group C and 52.5% in group D. Conclusions: Tracheostomy offer
advantages in the management of patients of isolated head injury with diffuse axonal injury without any
surgical lesion on mechanical ventilation, in this population early tracheostomy can facilitate weaning,
safely reducing patient exposure to the risks of MV, and therefore has a positive impact on mortality.

Keywords: Diffuse Axonal Injury; Tracheostomy; Mechanical Ventilation.

Introduction

Tracheostomy is a procedure commonly performed
in patients admitted to the ICU with respiratory
failure. Tracheostomy has been reported to have
advantages over translaryngeal intubation, among
them, the following are of note: easier handling of the
airways; greater patient comfort and facility of
communication, reducing the need for sedation;
possibility of oral feeding; improved respiratory
mechanics; reduced trauma in the oral cavity;
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prevention of ventilator-associated pneumonia (VAP);
and easier weaning. However, despite being a safe
procedure, tracheostomy can be associated with
complications such as infection at the incision site,
bleeding, subcutaneous emphysema, pneumothorax,
tracheomalacia and tracheal stenosis (the last two
can also occur in patients submitted to tracheal
intubation) [1-5].

In patients with severe neurological injury, which
lowers the level of consciousness, early tracheostomy
can be especially beneficial. Frequently, such patients
are on mechanical ventilation (MV) only due to the
need for tracheal intubation to protect the airways. In
such cases, tracheostomy can ensure the protection
of the airways and allow the withdrawal of MV,
avoiding exposure to its risk factors, particularly VAP,
and allowing earlier discharge from the ICU.

In this study, we retrospectively evaluated the
impact of early tracheostomy in isolated head injury
with diffuse axonal injury without any surgical
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lesionwith emphasis on GCS score of 7-10 and GCS
score below 6. We aim to report the outcome of four
groups, based on the timing of elective tracheostomy
done within 3 days verses tracheostomy done after 5
days in an already endotracheal intubated patient
on ventilator as initial treatment modalities. This was
done to determine the advantages of tracheostomy
within 3 days verses tracheostomy after 5 days.

Materials and Methods

Our study is analysis of 140 patients of severe head
injury with diffuse axonal injury admitted in
Neurosurgery intensive care (ICU) unit of trauma
center of Bangalore medical college and research
center from June 2016 to May 2017. All the selected
patients were admitted via emergency department.
The referred patients were resuscitated, stabilized and
intubated prior to transfer. Directly admitted patients
were resuscitated, stabilized and intubated at
emergency department. Subsequently all patients
were sent for Computed tomography (CT) scan brain
from the emergency department except those patients
referred from district hospital with CT scan facility.
All patients were reviewed by neurosurgical team and
other respective departments at emergency
department before transferring to the Neurosurgical
Intensive Care Unit.

Inclusion Criteria

Patients of traumatic head injury with GCS score
below 10, who were intubated and needed
conservative treatment alone. We included patients
with eye, nose and ear injury also, as they are integral
part of the head.

Exclusion Criteria

All those patients who needed cranial surgery for
decompressive surgery. All patients who had any
other body part injury were excluded from the study.
Patients with any other comorbid conditions were
excluded from the study.

We had 140 patients (Table 1) with male / female
ratio of 105 (75%):35(25%). 32 patients (22.8%) were
below 19 year of age, 71patients (50.7 %) were 20-45
years age, 18 patients (12.8 % )were 46-60 years age
and 19 patients (13.5%) were above 61 years of age.

This patients were categorized into four groups
(Table 2) viz- Group A - patients with GCS 7-10 and
tracheostomy done within 3 days, Group B- Patients
with GCS 7-10 and tracheostomy done after 5 days,
Group C-Patients with GCS below 6 and tracheostomy
was done within 3 days and Group D- patients with
GCS below 6 and tracheostomy was done after 5 days.

The clinical outcomes like, the day on which patient
was weaned from mechanical ventilator and switched
to T-piece after tracheostomy, whether or not patient
developedlower respiratory tract infection (LRTI) /
ventilator associated pneumonia (VAP) and the
mortality in hospital for respective group was
collected and tabulated.

Results

Out of the 140 patients included (Table 3), We had
45 patients in group A, 35 patients in group B, 20
patients in group C and 40 patients in group D. The
average day when patients were weaned
frommechanical ventilator (MV) and connected to T-
piece was 4" day in group A, 7* day in group B, 12

Table 1:
Age Range Male Female Total (%)
Below 19 years 25 7 32(22.8)
20-45 years 50 21 71(50.7)
46-60 years 15 3 18(12,8)
Above 61 years 15 4 19(13.5)
Total(%) 105(75) 35(25) 140
Table 2:
GCS score Tracheostomy within 3 days Tracheostomy after 5days
7-10 group A (45 patients) group B (35 patients)
Below 6 group C (20 patients) group D (40 patients)

GCS- Glasgow coma scale

Group A - patients with GCS 7-10 and tracheostomy done within 3 days.
Group B- patients with GCS 7-10 and tracheostomy was done after 5 days.
Group C- patients with GCS below 6 and tracheostomy done within 3days.
Group D- patients with GCS below 6 and tracheostomy was done after 5days.

Indian Journal of Trauma and Emergency Pediatrics / Volume 9 Number 3 / July - September 2017
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Table 3:
Number of Patients day on which T -piece connected after tracheostomy LRTI (%) Mortality in Hospital (%)
Group 1 (45) 4 days 9(20) 3(6.6)
Group 2 (35) 7days 11(31) 5(14)
Group 3 (20) 12 days 16(80) 8(40)
Group 4 (40) 19 days 21(52.5) 21(52.5)
OVERALL(140) - 57(40.7) 37(26)

GCS - Glasgow coma scale
LRTI- lower respiratory tract infections

Group A - patients with GCS 7-10 and tracheostomy done within 3 days.
Group B- patients with GCS 7-10 and tracheostomy was done after 5 days.
Group C- patients with GCS below 6 and tracheostomy done within 3days.
Group D- patients with GCS below 6 and tracheostomy was done after 5days.

day in group C and 19* day in group D. The incidence
of lower respiratory tract infection was 20% in group
A, 31% in group B, 80% in group C and 52.5% in
group D. And the mortality while in our hospital was
6.6% in group A, 14% in group B, 40% in group Cand
52.5% in group D.

Discussion

Tracheostomy remains one of the most commonly
performed procedures in the ICU for head injury
patients. The timing of tracheostomy, however,
remains a matter of controversy, and the
recommendations are still based on the experience of
specialists rather than on scientific evidence [7-8],
tracheostomy will bring one or more of the following
benefits: reduction in the need for sedation for patients
to tolerate tracheal intubation; reduction in airway
resistance in patients with borderline respiratory
mechanics; psychological benefit due to the
possibility of speaking and receiving oral feeding;
and facilitation of active mobilization. The patients
undergoing early tracheostomy have better outcomes:
the duration of MV is shorter; the occurrence of VAP
is lower (and, most importantly, the mortality rate is
lower.

Most severe traumatic brain injury studies revealed
high mortality rates between 25- 38% [9-11].In our
study, focusing on diffuse axonal injury without
surgical lesion, the mortality rate was 26% andthe
incidence of lower respiratory tract infection was
40.7%. When we compared the outcomes of four
groups, we noticed the incidence of LRTI and mortality
were 20% and 6.6 % respectivelyin group A, 31% and
14% respectively in group B, 80% and 40%
respectively in group C and 52.5% and 52.5%
respectively in group D. The significant difference in
LRTI and mortality between group A and group B
and also between group C and group D suggests that
early tracheostomy within 3 days is beneficial when

compared to tracheostomy done after 5 days.Two
additional findings (fewer cases of VAP within the
first 3 days of MV and a greater number of ventilator-
free days) suggest that early tracheostomy provides
benefits.

Limitations of our study is, that patients and we
do not have follow up data.Our study has significant
limitations, particularly because it was retrospective
study involving a small number of patients and we
have not taken into consideration the brain imaging
findings. In view of the retrospective nature of the
study, the allocation to early or late tracheostomy was
not randomized and might have been influenced by
the impression of the physician in charge of the case,
who was responsible for the decision regarding the
timing of the procedure. Therefore, although the
groups were homogeneous regarding the GCS scores
and the neurological diagnoses, the possibility of a
selection bias cannot be ruled out. As a result, our
findings only raise the issue of the possible benefits
of early tracheostomy in these patients, without
confirming such benefits.

Conclusions

Tracheostomy offer advantages in the management
of patients of isolated head injury with diffuse axonal
injury without any surgical lesion on mechanical
ventilation, in this population early tracheostomy can
facilitate weaning, safely reducing patient exposure
to the risks of MV, and therefore has a positive impact
on mortality.

References

1. Boles JM, Bion J, Connors A, Herridge M, Marsh B,
Melot C, et al. Weaning from mechanical ventilation.
EurRespir J. 2007;29(5):1033-56.

Indian Journal of Trauma and Emergency Pediatrics / Volume 9 Number 3 / July - September 2017



160

Amresh S. Bhaganagare et. al. / Outcome of Early, Before 3" Day V/S Any Time after 5" Day Elective
Tracheostomy in Isolated Head Injury with Diffuse Axonal Injury without Any Surgical Lesion

Rodriguez JL, Steinberg SM, Luchetti FA, Gibbons KJ,
Taheri PA, Flint LM. Early tracheostomy for primary
airway management in the surgical critical care
setting. Surgery. 1990;108(4):655-9.

Lesnik I, Rappaport W, Fulginiti J, Witzke D. The role
of early tracheostomy in blunt, multiple organ
trauma. Am Surg. 1992;58(6):346-9.

Perfeito JA, Mata CA, Forte V, Carnaghi M, Tamura
N, Ledo LE. Tracheostomy in the ICU: is it
worthwhile? J Bras Pneumol. 2007;33(6):687-90.

Vianna A. Tracheostomy in patients on mechanical
ventilation: when is it indicated? J Bras Pneumol.
2007;33(6):37-38.

MacIntyre NR, Cook DJ, Ely EW Jr, Epstein SK, Fink
JB, Heffner JE, et al. Evidence-based guidelines for
weaning and discontinuing ventilatory support: a
collective task force facilitated by the American
College of Chest Physicians; the American
Association for Respiratory Care; and the American
College of Critical Care Medicine. Chest. 2001;120(6
Suppl):3755-95S.

Rumbak MJ, Newton M, Truncale T, Schwartz SW,

8.

9.

Adams JW, Hazard PB. A prospective, randomized,
study comparing early percutaneous dilational
tracheotomy to prolonged translaryngeal intubation
(delayed tracheotomy) in critically ill medical
patients. Crit Care Med. 2004;32(8):1689-94. Erratum
in: Crit Care Med. 2004;32(12):2566.

Bruno do Valle Pinheirol; Rodrigo de Oliveira
TosteslI; Carolina Ito BrumlI; Erich Vidal Carvalholll;
Sérgio Paulo Santos Pintolll; Julio César Abreu de
OliveiralV Early versus late tracheostomy in patients
with acute severe brain injury*. J. bras. pneumol. vol.36
no.1 Sdo Paulo Jan./Feb. 2010.

Moppett IK. Traumatic brain injury: assessment,
resuscitation and early management. Br J Anaesth
2007;99:18-31.

10. Lee KK, NgI, Ang BP. Outcome of Severe Head Injured

Patients Admitted to Intensive Care During Weekday
Shifts Compared to Nights and Weekends. Ann Acad
Med Singapore 2008;37:390-6.

11.Isa R, Wan Adnan WA, Ghazali G et al. Outcome of

severe traumatic brain injury: comparison of three
monitoring approaches. Neurosurg Focus 2003;15: E1.

Indian Journal of Trauma and Emergency Pediatrics / Volume 9 Number 3 / July - September 2017



Origimkl Article

Indian Journal of Trauma and Emergency Pediatrics
Volume 9 Number 3, July - September 2017
DOI: http://dx.doi.org/10.21088/ijtep.2348.9987.9317.2

Effect of Vitamin C as an Adjuvant Therapy in Neonatal Sepsis

Rowshan Jahan Akhter*, B.H. Nazma Yasmeen**, Md. Mahbubul Hoque***, M.A.K. Azad

Chowdhury****

Abstract

Background: Neonatal sepsis is one of the major health problems throughout the world. The neonate is
immunocompromised with incomplete development of multiple components of the immune system specially
quantitative and qualitative deficiencies of the phagocyte systems. Vitamin C helps in eliminating,
neutralizing and antagonizing toxins and mediators, by anti-inflammatory substances, and by
immunomodulation. Objective: The aim of the study was to reduce the neonatal mortality from infection by
using Vitamin C as an adjuvant therapy along with antibiotics. Settings and Design: This Randomized
control trial was carried out in Dhaka Shishu (Children) Hospital during the period 1 April 2013-30th
September 2014. Methodology: Neonates of 36 wks. or more gestational age and weighinge 2.5kg, presented
with signs and symptoms of sepsis supported by positive CRP and or blood culture were assessed. All
study patients were randomly divided into intervention group (Group A) and control group (Group B). In
intervention group vitamin C, 100mg/kg was given for two consecutive days. Results: During the study
period, total 279 neonates were assessed for eligibility and finally 137(68 in intervention group and 69 in
control group) were enrolled after exclusion. There was significant difference in terms of cure (Both clinical
and biochemical) was seen in 74.5% in group A and 25.5% in group B.) Mean decrease of CRP level in-
group A was 42.44 (84.94%) mg/dl and in-group B was 14.39 (35.25%). There was statistically significant
(P<0.001) decrease in CRP level in Intervention group along with clinical improvement. Conclusion: Vitamin
C appears to be effective as an adjuvant therapy in neonatal sepsis. It maybe used as adjunct therapy in

neonatal sepsis to reduce mortality and morbidity.

Keywords: Vitamin C.; Neonatal Sepsis; Adjuvant.

Introduction

Neonatal sepsis is one of the major health problems
throughout the world. An estimated 4 million neonatal
deaths occur around the world every year.
Approximately 98% of these deaths occur in
developing countries and two-thirds to three-quarters
of neonatal deaths occur during the first week of life.
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These deaths are mostly attributable to infections,
asphyxia, and consequences of prematurity and low
birth weight and infections are a frequent and
important cause of morbidity and mortality in the
neonatal period. As many as 2% of fetuses are infected
in utero[1], and 10% of infants are infected during the
first month of life. The incidence of infection is higher
in the neonatal period than at any other time in life,
even if preterm babies are excluded[1]. Ina study done
in Neonatal unit, Dhaka Shishu Hospital showed
35% incidence of blood culture positive septicemia
cases and 40% mortality among them[2].Overall
mortality from septicemia varies between 26-40%][2].
Majority of preterm, LBW and asphyxiated newborn
ultimately die of sepsis.

Reduction of death from neonatal sepsis will
definitely contribute to a great extent to the reduction
of neonatal mortality. This high mortality from sepsis
necessities some new therapeutic effort to boost up
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immunity, to interrupt the toxin mediator cascades
by supplemental measures.

Evidence is emerging that parenteral
administration of high-dose vitamin C may be a
beneficial adjuvant therapy of severe sepsis and septic
shock. An excessive inflammatory response indeed
enhances metabolic turnover of vitamin C Vitamin C
helps in eliminating, neutralizing and antagonizing
toxins and mediators, by antiinflammatory
substances, and by immunomodulation. Vitamin C
is very cheap and easily available. As it is a water-
soluble vitamin, it has least or no side effects.

Materials and Methods

This Randomized control trial was carried out in
neonatology department of Dhaka Shishu (Children)
hospital during the period 1st April 2013-30th
September 2014 (one & half year). Ethical clearance
was taken from Ethical Committee of Dhaka Shishu
Hospital and BICH Dhaka.

During the study period total 279 neonates were
assessed.In this study. Inclusion Criteria were: 36
weeks or more gestational ages and weight >2.5kg,
presented with signs and symptoms of sepsis,
(Lethargy, Reluctant to feed, Respiratory distress,
Tachypnea,Hypothermia/Fever, Convulsion,
Jaundice, Bleeding manifestation, Septic foci,
Abdominal distension and Apnoea) and Positive C-
reactive protein (CRP>20 mg/dl), and/or positive
blood culture. Exclusion criteria were severe birth
asphyxia with HIE-III, major congenital
malformations, DIC and H/O malfeeding. Total 142
neonates were excluded from the study according to
exclusion criteria.

After taking written consent, subjects were
assigned into two groups, GroupA (intervention
group, n=68) received Vit. C and standard treatment
protocol, and Group B (Control group, n=69) received
only standard treatment protocol. This division was
done by lottery method.

After enrolment 13 patients had given Discharge
onrisk bond, 7 in group A and 6 in Group B. Finally
124 neonates completed the study 61 neonates in
Group A (intervention group) and 63 in Group B
(control group).

Injection Vitamin C (100mg/Kg ) and standard
treatment of sepsis was given to all neonates of group
A for consecutive two days. But in group B only
standard treatment of sepsis was given. On the 3rd
day CRP of all neonates were done again.

Primary Outcome

Cured-CRP becomes negative on 3rd day along
with clinical improvement.

Improved- CRP level decreased from the previous
but still positive along with clinical improvement.

Not Improved- CRP increased from previous
record along with no clinical improvement.

Secondary Outcome-Hospital stay

All records regarding history, examination finding,
investigations report, follow up findings and outcome
were recorded in a preformed data collection sheet.
The data was analyzed according to standard
procedure. SPSS Win version 17 program has been
used for data analysis: Results of the findings was
verified by doing standard test for significance like
Unpaired student “t” test and Chi-Square (X2) tests
and finding out the P value.

Results

The mean (+SD) age of group A (Intervention) and
group B (Control) neonates, respectively, was
8.1847.16 (range 1-27) and 9.08+6.55 (range 1-28)
days. Mean (+SD) weight of group A and group B
neonates, respectively, was 2803.25+291.79 (range
2500-3200) gm and 2904.13+290.50 (range 2500-3500)
gm which was statistically not significant between
both groups.

There were no significant differences in history and
clinical features of sepsis between the two groups
(Table 1).

Pretreatment mean (£SD) CRP level was
50.13£21.07 (range 21.00-96.00) in group A and
38.21£16.61 (range 23.00-90.00) mg/L in group B
neonates. Mean difference was significantly high in
group A (p<0.01). Atday 3 post treatment, mean (+5SD)
CRP level in group A was 7.69+7 48 (range 3.50-80.20)
and in group B was 23.82+19.01 (range 3.60-
70.20)mg/ L. Statistically the mean difference was
significantly low in group A (p<0.001). Mean
decrease of CRP level in group A was 42.44 (84.94%)
mg/dl and in group Bwas 14.39 (35.25%). The mean
decrease was significantly higher in group A
(p<0.001) (Table 2).

In group A and group B neonates blood culture
showed positive result in 19 (31.1%) and 17 (27%),
and negative resultin 42 (68.9%) and 46 (73%) (Figure
1). The mean hospital stay was significantly high
(p<0.01) in group B (Table 4).

This study has shown significant difference in cure
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Table 1: History and clinical features of the neonate of both groups

Parameters Group A Group B p value
N=61(%) N=63(%)
Delayed cry 25(41.0) 22 (34.9) 0.4870S
Stopped feeding well 51(83.6) 59(93.7) 0.0771S
Convulsion 24(39.3) 22(34.9) 0.6101S
Excessive cry 6(9.8) 14(22.2) 0.06115
Lethargy 59(96.7) 59(93.7) 0.42615
Abdominal distension 7(11.5) 11(17.5) 0.34415
Severe respiratory distress 41(67.2) 40(63.5) 0.66315
Apnoea 15(24.6) 11(17.5) 0.33008
Severe chest indrawing 36(59.0) 35(55.6) 0.69715
Cyanosis 30(49.2) 32(50.8) 0.85718
Diminished reflexes 58(95.1) 56(88.9) 0.20515
Jaundice 12(19.7) 10(15.9) 0.58018

Table 2: Change in CRP level at day 3 from pretreatment level in the study groups

CRP (mg/L) Group A Group B p value
N=61(%) N=63(%)
Pretreatment
Mean+SD 50.13+£21.07 38.21£16.61
Range 21.00-96.00 23.00-90.00
Post treatment day 3
Mean+SD 7.69+7.48 23.82+19.01 0.0001
Range 3.50-80.20 3.60-70.20
Change from pretreatment level to post treatment day 3
Mean -42.44 -14.39 0.0001
Percent -84.94 -35.25

Blood culture findings of the study groups

50 46
45 42
40
35
30
25 .
" 19 - Fig. 1:
15
10

5

a

(n=61) (n=63)
Group A Group B

m Positive m Negative

Table 3: Comparison of treatment outcome between the two groups

Outcome N Group A No. (%) Group B No. (%) P value
Cured 47 35(74.5) 12(25.5) 0.001"
Improved 57 21(36.8) 36(63.2) 0.046"S
No improvement 14 3(21.4) 11(78.6) 0.057"%
Expired 6 2(33.3) 4(66.7) 0.688"S
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Table 4: Duration of hospital stay of the neonates

Hospital stay (days) Group A Group B p value
(n=61) (n=63)
Mean + SD 6.38+2.27 9.98+4.14 0.0001
Range 4.012.0 6.023.0

rate between intervention groups (75%) (Group-A)
and control group (25%). (p=0.003) (Group-B)
(Table 3).

Discussion

Sepsis is the leading cause of neonatal death [4]. In
southern Asia, neonatal sepsis occurs among 8-38
per 1000 live births [5]. The clinical syndrome of sepsis
is not a single homogeneous disease process but a
generic term for a large group of diseases[6].
Management of neonatal sepsis should be focused
on prompt recognition, early treatment and
aggressive monitoring and thereby reduce the severity
of the disease and its complications. Treatment is
largely supportive and it is directed to preventing
disease progression through antibiotic therapy and
maintaining homeostasis by intravenous fluids,
electrolytes and nutrition.

Despite appropriate management, the outcome is
universally not good as the neonates are immune
deficient in comparison to older babies. It is found
that circulating levels of vitamin C (ascorbate) are
low in patients with sepsis. Parenteral administration
of ascorbate raises plasma and tissue concentrations
of the vitamin and may decrease morbidity [7]. On
the basis of this hypothesis that micro vascular
function in sepsis may be improved by parenteral
administration of ascorbate as an adjuvant therapy[7].

Very few studies have been done worldwide to see
the effect of Vitamin C on neonatal sepsis. The first
study was conducted in New York, USA by Kiran
Vohra et al, in 1990 to see the improvement of
neutrophil migration by giving systemic vitamin C in
neonates.8 This study has shown significant increase
in neutrophil chemotaxis after administration of
vitamin C. No study has been conducted so far in
Bangladesh on this topic.

This study showed significant improvement in
mortality and morbidity of neonatal sepsis cases in
intervention group with Vitamin C. Improvement
were assessed by doing CRP on 3rdday (Table 3).
This study has shown significant difference in cure
rate between intervention group (75%) and control
group (25%). (p=0.003) (Table 3).

Very recently a government trial on adult human
sepsis was done in USA which showed that vitamin
C supplement can reduce CRP in human sepsis [9].
Several human trials were done on sepsis on adult so
far, but very few studies were done on neonates with
sepsis.

A few population studies have shown inverse
relations between vitamin or fruit and vegetable
intakes and inflammation marker, including Creactive
protein (CRP); interleukin 6; fibrinogen and
coagulation factors VII, VIII, and IX; prothrombin
fragments and thrombin-ant thrombin complexes
[10]. Another prospective, randomized, double-blind,
placebo-controlled trial in adult by Crimi E et al found
decreased morbidity for severely burned patients who
received a very high dose of parenteral ascorbate
(1,584 mg/kg/day) [11]. Vitamin C has particular
relevance to micro vascular barrier function. It
strengthens and protects the immune system by
stimulating the activity of antibodies and immune
system cells such as phagocytes and neutrophills [12].

Sies and Wilhelm, et al stated that Vitamin C works
by stimulating the immune system protecting against
damage by the free radicals released by the body [13].
Neutrophil are important in phagocytising
extracellular organisms. To kill these organisms,
neutrophills need to be able to detect them and move
towards them (chemo taxis), ingest them
(phagocytosis) and kill them [2]. This is proved by
Kiran et al study in 1990 who found significant
neutrophil chemo taxis after giving Vitamin C in
neonates with sepsis. Gaby and Singh reports that
one hour after injection of 1 g of vitamin C to healthy
individuals, the neutrophil motility and leukocyte
transformation in the subject’s blood increased
significantly [14].

For neonatal sepsis, case fatality rates range from
13 to 86 %, with the highest mortality rates reported
in developing countries [5]. In Bangladesh, results
froma study conducted in pediatric tertiary care center
in Dhaka showed that the case fatality rate was 40%
for the culture-positive neonatal sepsis cases even
with appropriate management [3]. This study shows
36 culture positive cases of different organisms in
both the groups out of 124 sepsis cases (Figure 1).
Types and number of organisms were almost similar
in both groups. Total 6 patients died and all were
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blood culture positive. Number of death was low in
intervention group (2) than control group (4). This
study showed there was significant difference in
hospital stay between two groups. In intervention
group range of hospital stay was 4-12 days Mean+SD
6.42+2.28. and in control group range of hospital stay
was 6-23 days MeantSD 10.21 +4.47. Thatis therewas
significant reduction of hospital stay in intervention
group then control group (p=<0.0001)(Table 5).
Several medication as adjuvant therapy was tried in
neonatal sepsis during last two decades. Among these
Vitamin A and IVIG has shown significant role in the
treatment of neonatal sepsis [8]. This study showed
Vitamin C also has some role in improvement of
neonatal sepsis as adjuvant therapy.

Conclusion

Vitamin C appears to be very effective as an
adjuvant therapy in neonatal sepsis. However, large
scale multi center similar study with Vitamin C should
be carried out to substantiate our findings. It may be
used as adjunct therapy in neonatal sepsis to reduce
mortality and morbidity.
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Abstract

Aim: In the present study an attempt has been made to detect the sensitivity of ADA activity in diagnosing
Tuberculous Meningitis. Materials and Methods: A total of 47 children aged 2 months to 12 years admitted .
21 of these patients had tuberculous meningitis, 10 had bacterial meningitis, another 7 considered to have
encephalitis were included and a group of 9 patients who did not have meningitis, but are admitted to
pediatric wards for other complaints like epilepsy, febrile seizures and to surgical wards for either inguinal
hernia or hydrocele repair who underwent surgery under spinal anesthesia were taken. The patients were
divided into four group. Results: Adenosine Deaminase activity is measured in cerebro spinal fluid of 21
cases of Tuberculosis Meningitis, 10 Cases of Bacterial Meningitis, 7 cases of Encephalitis and 9 cases of
controls. The mean C.S.F ADA level was significantly raised (p<0.001) in Tuberculosis Meningitis patients
as compared to other study groups. i.e, pyogenic Meningitis Encephalitis and non inflammatory conditions
of C.N.S. A cut - off C.S.F ADA level of >5 LU /L was considered for the diagnosis of Tuberculosis Meningitis
and the tests showed a sensitivity and specificity of 95.24% and 88.4% respectively. The ADA activity in
TBM cases had significantly correlation with cell count and protein concentration. Conclusion: Overall it
was found to be a single better test in comprasion to any other tests for the diagnosis of Tuberculous

Meningitis.

Keywords: Tuberculous Meningitis; Adenosine Deaminase; Encephalities.

Introduction

Tuberculous meningitis is a major cause of
morbidity and mortality in developing countries. It is
the most devastating from of TB. Tuberculous
meningitis is the infection of the meninges caused by
mycobacterium tuberculosis. India is the country with
the highest burden of tuberculosis. The WHO
statistics for 2015 gave an estimated incidence of 2.2
million cases of tuberculosis for India out of a global
incidence of 9.6 million [1-2]. Often it poses a
diagnostic problem to the clinicians and the prognosis
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of disease is closely related to the stage at which the
treatment is started. As it is associated with high
mortality and morbidity due to sequelae early and
correct treatment is essential for a successful outcome
in patients of tuberculous meningitis [3].

A definitive diagnosis of tuberculous meningitis
depends on the detection of acid fact bacillus in the
CFS and culture of mycobacterium tuberculosis. Since
culture takes a long time and only less than 5% of
TBM cases are positive by smear examination and
even the characteristics CFS cytological and
biochemical changes are also variable and sometimes
even absent there is an urgent need for simple, specific
and rapid tests for the diagnosis of TBM.

Several indirect tests such as lactate dehydrogenase
level, lactate concentration, bromide partition test and
many direct tests such as detection of mycobacterial
antigen and presence of tuberculo stearic acid were
suggested for early diagnosis of TBM [4,5].

Nevertheless these are complicated inaccessible or
too expensive and they lack sensitivity and specificity.
In the light of these observations adenosine
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Deaminase activity in the CFS has been found to be a
simple and useful investigation in the diagnosis of
tuberculous meningities.

This study has been undertaken to conform the
high sensitivity and specificity of determining
adenosine deaminase activity in the cerebrospinal
fluid for the diagnosis of tuberculoses meningitis.

Materials and Methods

A total of forty- seven children aged 2 months to 12
years admitted to institute of child health, KIMS
hospital, Secunderabad during 2010 to 2012 were
selected for the study. Twenty one (21) of these
patients had tuberculous meningitis, ten (10) had
bacterial meningitis, another seven (7) considered
to have encephalitis were included and a group of
nine patients who did not have meningitis, but are
admitted to pediatric wards for other complaints like
epilepsy, febrile seizures and to surgical wards for
either inguinal hernia or hydrocele repair who
underwent surgery under spinal anesthesia were
taken.

The patients were divided into four group
Group I:

Clinical TBM: This group included patients in
whom CSF biochemical abnormalities, positive
mantoux/BSG test, Lesion in chest X-ray and
response to anti-tubercular therapy.

Confirmed TBM: This group included patients
with CSF smear positive for mycobacterium
tuberculosis or CSF profile as in meningitis along with
biopsy evidence from any other site.

Group Il

Bacterial and partially treated Bacterial Meningitis:
This group included patients with clinical history,
positive CSF culture and/ or gram strain, CSF showing
polymorpho nuclear leukocytosis, low sugar, high
protein with or without positive blood culture and
response to antibiotics.

Group 111

Encephalitis: This group includes patients with
clinical history, normal CSF or pleocytosis and or
elevated protein.

Group IV
Controls: This group included patients with febrile

seizures, Epilepsy, etc, having normal CSF
biochemistry, negative culture/ grames staining with
no prior antibiotic therapy and uneventful subsequent
coarse.

The cause of Meningitis was established by the
following investigations.

Routine History taken, Clinical examination, CBP/
E.S.R, Chest X-ray and Mantoux test

Specific Test Like

1. C.S.F for appearance/ cell count/ protein/
Glucose.

2. C.S.Ffor smear examination after Ziehl-Neelson’s
stain and gram stain.

3. C.S.Ffor culture on Lowenstein- Jensens medium
for Mycobacterium Tuberculosis.

4. Histopathological examination of Lymph nodes.
5. CT scan of Brain.

6. The C.S.F Adenosine Deaminase Assay in all
Groups.

The Human Erythrocytes have high ADA content
(Muller Beissen Hietz and keller 1966) and could lead
to high ADA value in the fluids. Hence blood stained
specimens are excluded from this study.

The ADA assaywas performed according to the
sensitive calorimetric method of Galante and Giusti
principles. C.S.F is collected by traditional Lumbar
puncher method. Blood stained C.S.F due to traumatic
tap is discarded. The samples should not be stored
for longer than 48-72 hours at 4 C. Storage of sample
for more than 5 days at 4 C results in realease of
Ammonia, even if microbial contamination is
avoided. This gives high blank values.

Results

By analyzing the results from the data collected it
can be firmly inferred that the mean ADA activity
C.S.F was significantly higher in Tuberculosis
Meningities when compared to bacterial meningitis,
Encephalitis, Controls.

The Mean value of ADA activity in cerebrospinal
fluid of Tuberculous Meningitis cases was 14+ 4.24
while in Encephalities it was 4.2+1.8 In Bacterial
Meningitis, the mean value was 3.1£1.7 and in normal
controls the value was 4.1+1.1.

Out of 21 cases of Tuberculous Meningitis, 20 had
ADA levels >5 U/L where as only 3 out of 26 non-
Tuberculous Meningities cases had values above this
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level.

By taking a cut - off ADA level of >5 LU/L for the
diagnosis of Tuberculous Meningitis, the test had
sensitivity and specificity of 95.24% and 88.4%
respectively.

The Mantoux test was found to be positive in
42.85% of cases, X-ray chest suggestive of pulmonary

Tuberculosis was found in 2 cases and military
mottling in 3 cases.

It was observed that Adenosine Deaminase activity
has significant positive correlation with other C.S.F
parameters especially proteins concentration in
cerebro spinal fluid.

Table 1: Results of diagnostic procedures in patients with bacterial meningitis

Age Sex CSF cell count/cu.mm CSF sugar CSF ADA CSF ADA v/l CSF gram stain/culture
neutrophilia mg % protein mg% activity
8/12 M 500 30 200 6.2 Klebsiella
3/12 F 750 20 150 45 Pneumococci
4 M 200 35 100 4 Stph.aureus
2 F 100 48 84 4 -
2 M 1000 10 60 35 E.coli
5 F 100 40 50 3 -
6 M 150 38 60 2 Pneumococci
8 M 200 35 55 2 -
10 f 300 20 60 0.34 -
3 f 90 28 75 15 -
Table 2: Patients with encephaltis
Age Sex CSF cell count/cu.mm CSF protein CSF sugar CSF ADA activity u/l
1 F 56 30 60
1 1/2 F 790 26 40 5
3 F 60 44 50 4
4 M 28 80 60 4
6 m 15 40 42 6
5 M 60 30 44 0.5
4 F 50 40 45 5.6
Table 3: CSF ADA levels in different study groups (n:47)
Group No of Cases CSF ADA u/l mean+_sd CSF ADA v/l range
Tuberculous Meningitis 21 14.2_+4.24 4.8-20
Bacteial Meningitis 10 31_+1.7 0.34-62
Encephalittis 7 42+ 18 0.5-6
Controls 9 41+.1.1 2.2-6
Discussion Stearic acid ) - a fatty acid present in Mycobacterial

Tuberculosis Meningitis remain undiagnosed in
the intial stages. Laboratory findings may not confirm
to the so called typical results. In addition the
microscopic demonstration of Tubercle Bacilli in C.S.F
in tropical countries despite careful attempts is
possible only in 10-20% of cases. Repeated negative
cultures have been demonstrated in autopsy proved
cases.

Adenosine Deaminase Assay is a cheap, simple
and useful one among the numerous tests available.
For determining the diagnosis of Tuberculous
meningitis some of the other diagnostic tests for
patients with TBM includes- identification of
Mycobacterial products (Detection of Tubercular

cell wall, Detection of Mycobacterial antigen immune
assay, particularly Elisa, Antibodies to Mycobacterial
antigen, polymerase chain reaction (PCR).

Nevertheless these methods these methods are
complicated, inaccessible and too expensive. The
initial lumbar puncher with C.S.F examination is not
diagnostic is most patients with Tuberculous
Meningitis. Repeated Lumbar puncture is important.
Slowly raising C.S.F protein levels associated with a
decreasing glucose concentration and gradual shift
in differential count from Neutrophils or
Lymphocytes over a period of days to weeks suggests
the diagnosis. Classically the C.S.F examination in
T.B.M is clear color less and may show a pellicil or
cobweb clot on standing. There is moderate degree of
pleocytosis usually not exceeding 500 cells/ cu.mm.
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The C.S.F protein level usually ranges between 100 to
300 mg/ dl. During the initial stages but with time it
may exceed 1000 mg/dl as the disease progresses.
C.S.F glucose concentration is below 40 mg/dl or 50%
of a simultaneous blood glucose for measurement in
50-85% of patients on admission. It trends to decline
steadily in untreated cases.

The raised ADA activity under antigenic
stimulation shows its importance in rapid
proliferation of cells in order to prevent the
accumulation shows its importance in rapid
proliferation of cells in order to prevent the
accumulation of toxic metabolites and thus reflects
good cell mediated immunity [6].

The results of present study showed that mean
ADA level in TBM patients was significantly raised
(p<0.001) as compared to Bacterial Meningitis,
Encephalitis and controls a finding a similar to that
of various other studies published on same issue. The
mean C.S.F ADA levels in TBM cases of pediatric age
group have beenreported. To be ranging between11.6
to13.6 IU/L. In previous studies a relatively higher
mean C.S.F ADA values (15.7-21.3 IU/L) have been
observed in adults patients.

These results showed that ADA secretion by T-
Lymphocytes in r4esponse to Mycobacterial antigen
vary and lower activity is observed in C.S.F of
pediatric TBM patients. It may be due to difference in
immunological reactivity to Tubercular antigen in
children as compared to adults.

In prevent study a cut off C.S.F ADA level of >5
LU/L was considered for the diagnosis of TBM with
sensitivity and specificity of 95.24% and 88.4%
respectively. Overall it was found to be a better
diagnostic test in comparison to any other single tests
like C.S.F biochemistry Mantoux test, C.S.F smear and
culture positivity for Mycobacterium Tuberculosis.

A study by Corral et al [7] found that CSF ADA
level cut-off pointof 8.5 IU/L for the diagnosis of
tuberculous meningitis had 57 % sensitivity and 87 %
specificity; however, another study by Machado et al
[8] found that elevated CSF ADA levels are
nonspecific for diagnosis of TBM in HIV positive
patients. Ribera et al [9] demonstrated similar findings
in their study of adults TBM patients. Mishra et al
[10] demonstrated that mean CSF ADA activity in
tuberculous meningitis was 9.4U/L which was
significantly elevated as compared to partially treated
bacterial meningitis.

Malan et al [11] found overlapping ADA levels
between TBM and pyogenic meningitis in pediatric
patients and authors concluded that it is of lesser
help in the diagnosis of childhood TBM In prevent

study only three cases had false positive levels in the
Non- TBM group, moreover the study confirm the
usefulness of C.S.F ADA activity for the diagnosis of
TBM in children. A significantly higher CSF ADA
activity has been observed in confirmed TBM as
compared to clinical TBM cases (P<0.05)a finding in
accordance to the observation of Selvakumar etal [ 5].
In contrast, no significant difference between the two
groups has been reported by other workers. The higher
enzymatic level in confirmed TBM may be due to
persistent antigenaemia leading to more pronounced
immunological response. This is further supported
by the observation of Ribera et al [9]. who showed an
increase in CSF ADA level during the first 10 days of
anti-tuberculous therapy and the authors pointed out
that increase in enzymatic activity may be because of
greater stimulation of T-cells by the release of antigen
due to bactericidal effect of chemotherapy.

The mean CSF ADA activity in TBM patients
correlated well with C.S.F count and protein
concentration. This was in agreement with data of
Malan et, al [10], Prasad et al [6]. The increase in
C.S.F ADA activity with increasing C.5.F ADA activity
with increasing C.S.F cell count in these patients. Thus
indicate local immune response due to Lymphocyte
proliferation in response to antigen. Alternatively the
raised enzymatic levels may be because of seepage
across damaged blood-brain barrier, permitting ADA
to enter the C.S.F from blood or adjacent cerebral
tissue.

In o non-tuberculous etiology Baheti et al [12] found
that CSF ADA level of 6.5IU/L may differentiate
tuberculous from other ethiology. Bindu TH et al [13]
study mean cerebrospinal fluid adenosine deaminase
levels in tuberculous meningitis patients was
significantly higher than non-tuberculous meningitis
patients with P <0.01.

Thus it is evident that C.S.F ADA activity
determination is a useful test for the early diagnosis
of TBM since it is simple relatively inexpensive and
takes less time to perform. It can be considered as one
of the rapid diagnostic tests in children.

Conclusion

As the ultimate usefulness of various investigations
employed in diagnosis of TBM relies mainly on early
and specific diagnosis of TBM to prevent the
unwanted. Dangerous complications and sequelae,
any investigation which can satisfy our need may be
of utmost help. From the results above obtained in
present study it can be firmly and affirmatively
inferred that measurement of C.S.F ADA activity can
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To Study the Co-Morbidities Associated with Cerebral Palsy Children
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Abstract

Cerebral palsy (CP) is a group of persistent (but not necessarily unchanged), movement, posture, muscle
tone and motor skills disorders non-progressive, with early onset, due to non-progressive impairments,
occurring on an immature brain or a brain under development (prenatal, perinatal, postnatal during the
first 3-4 years of life). It is associated to a variable extent with: cognitive disorders, epilepsy, sensory deficits,
behaviour disorders. Aims and Objectives: To study the co morbidities associated in cerebral Palsy patients.
Materials and Methods:A hospital based prospective observational study carried out during the period of
June 2016 to June 2017 at the Department of Pediatrics in Dr. VikhePatil Institute of medical sciences. All
the children suffering from cerebral Palsy were included in the study. The patients were examined
thoroughly and comorbidities associated were recorded. Results: Fifty-five cerebral palsy children were
included in the study. 34 (61.8%) patients were male and 21 (38.2%) were females. There were 50 (90.9%)
spastic CP. 3 (5.4%) hypotonic CP and 2 (3.7 %) dyskinetic CP. Out of the 50 spastic CP patients 30(60%)
were diplegic, 14 (28%) were quadriplegic, 5(10%) were hemiplegic and 1 (2%) was paraplegic. The
commonest co morbidity associated with these patients was severe malnutrition. Intellectual Disability
and language delay were the second commonest associations. Other comorbidties associated were seizures
(38.2%) , drooling (58 %), dysphagia (50%), GERD, constipation (43%), strabismus (54 %), refractive errors
(12.7%), hearing loss (29.1%), contractures (60%), urinary tract infections (49.1%), sleep disorders (38.2%),
dental caries (56.4%) and behavioral problems (32.7%). Conclusion: While managing the cases of Cerebral
Palsy, it is imperative to ascertain the comorbidities associated with effective and better management.
Most children with developmental disability have lifelong impairments. The primary physician caring for

these children is at the core of care provision.

Keywords: Cerebral Palsy; Comorbidities.

Background

Cerebral palsy is a common developmental
disability first described by William Little in the 1840s.
The condition poses considerable diagnostic and
therapeutic challenges to the physician with degree
of involvement ranging from mild with minimal
disability to severe, associated with several co morbid
conditions. It is one of the three most common life
long developmental disabilities, the other two being
autism and mental retardation causing considerable
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hardship to affected individuals and their families.
The pediatrician caring for these children has to
ensure multidisciplinary liaison and a systematic
evaluation of impairments and the various co-existing
co-morbidities which often cause limitation of
activity. In this study we will focuson the co-
morbidities of cerebral palsy [1].

Methodology

Aim and objective: To study the co morbidities
associated in cerebral Palsy patients.

Study Design: Hospital based prospective study

Source of Data: All the children suffering from
cerebral palsy.

Selection of Subjects:
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Inclusion Criteria: All the children admitted in Dr.
Vikhe Patil institute of medical sciences Paediatric
Ward suffering from cerebral Palsy.

Exclusion Criteria: Nil

Methodology

This is a hospital based prospective observational
study tobe carried out during the period of June 2016
to June 2017 at the Department of Paediatrics in Dr.
VikhePatil institute of medical sciences. All the
children suffering from cerebral Palsy were included
in the study. The included patients were classified
according to topographical and physiological
classification. The patients were examined
thoroughly and co-morbidities associated were
recorded. They were investigated accordingly.

Results

The study conducted included 55 cerebral palsy
patients. 34 (61.8%) patients were male and 21
(38.2%) were females. More than 45 percent (45.5%,
n=25) were born preterm (< 34 weeks GA), 16.4% (9)
were born late preterm (34 - 37 weeks) and 38.2% (21)
were born at term.

Out of the 55 patients , 32.7% (18) had a normal
birth weight, 25.5% ( 14) were low birth weight
(<2500gms), 34.5% (19) were Very Low Birth Weight
(<1500gms) and 7.3% (4) were Extremely Low
Birthweight [4].

The patients were classified based of physiological

type and there were 50 (90.9%) spastic CP. 3 (5.4%)
hypotonic CP and 2 (3.7%) dyskinetic CP. Spastic
cerebral palsy were further classified topographically
and out of the 50 spastic CP patients 30 (60%) were
diplegic, 14 (28%) were quadriplegic, 5 (10%) were
hemiplegic and 1 (2%) was paraplegic [3].

The comorbidties recorded were as follows:

Malnutrition: Eighty nine percent (49) patients were
malnourished, with their height and weight below
the 3rd percentile. Children upto five years of age
(n=39) were classified according to WHO weight for
height charts and 87.1% (34) children were found in
the category of Severe acute malnourished (SAM) and
remaining in Moderate Acute malnourished (MAM)
[2,3].

Gastrointestinal System: 58.0% (32) had drooling ,
50.9% (50) had dysphagia, 43.9% (49) had
constipation and 65% (36) had Gastroesophaageal
reflux disease [4].

Neurological Disorders: Seizure disorder is one of
the most common comorbidities seen in children with
cerebral palsy or intellectual disabilities [5].

38.2% (22) had seizure disorder. Five patients of
these had intractable seizures and on multiple
antiepileptic drugs [5].

The other comorbidtiescomorbidtiesassociated
were seizures(38.2%), drooling (58%), dysphagia
(50%), GERD, constipation (43%), strabismus (54 %),
refractive errors (12.7%), hearing loss (29.1%),
contractures (60%), urinary tract infections (49.1%),
sleep disorders (38.2%), dental caries (56.4%).

Co-morbidity All (n=55) All (n=55)
No. of Cases % of Cases % of Cases
Drooling 32 58.0
Dysphagia 28 50.9
Constipation 24 43.6
Under nutrition 48 87.3
Obesity 1 1.8
Strabismus 30 54.5
Refractive Errors 7 12.7
Hearing Loss 16 29.1
Language Delay 44 80.0
Contractures 33 60.0
UTI 27 49.1
Sleep Disorder 21 38.2
Dental Caries 31 56.4

Discussion

Irrespective of the type of cerebral palsy , all the
patientsdo have some or the other co morbidity.

Intellectual Disabilityis very common in cerebal palsy
patients with prevalence of more than 90 percent.
Children with spastic quadriplegia have greater
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degree of cognitive impairment than children with
spastic hemiplegia [6,7].

Visual impairments and disorders of ocular
motility are common (28 %) in children with CP. There
is an increased presence of strabismus, amblyopia,
nystagmus, optic atrophy and refractive errors.
Hearing impairment occurs in 12% of children with
CP. Epilepsy is common in children with CP. And
35% to 62% of children develop epilepsy. Children
with spastic quadriplegia (50% to 94%) or hemiplegia
(30%) have a higher incidence of epilepsy than
patients with diplegia or ataxic CP (16 to 27%). Inan
Indian study, it was found that 35% had epilepsy.
66% of children with spastic hemiplegia, 43% of
spastic quadriplegia and16% of children with spastic
diplegia had seizures as an associated feature [7].

Gestational age and Comorbidities of Cerebral
Palsy: Organ development is a function of gestation.
Completion of the intrauterine life is just as important
for the brain, asis for the lungs or any other organ in
the body. A premature brain is vulnerable to pressure
changes, hemorrhage and infective insults. In
ourstudy, 45.5% (25) born babies were preterm
(<34 weeks GA) while 16.4% (9) were late preterm
(34 - 37 weeks GA). However no correlation was
found between the Gestational Age and the
comorbidities in the cerebral palsy patients [7,8].

Correlation of cerebral palsy comorbidities with
the type of CP: In our study ( which was also
comparable to other studies), diplegic cerebral palsy
children and hemiplegic cerebral palsy children were
found to have lesser degree of intellectual disability
and better cognitive function. Owing to enhanced
intellect , the subsequent comorbidities related to it
like dependency and bad hygiene (and subsequent
infections ) were found to be less. In quadriplegic
cerebral palsy, dyskinetic cerebral palsy and mixed
cerebral palsy, the frequency and the degree of
comorbidities were found to be much more as
compared to diplegic and hemiplegic cerebral palsy
patients [8,9].

Gastrointestinal system: In our study we found that,
58.0% (32) had drooling, 50.9% (50) had dysphagia,
43.9% (49) had constipation and 65% (36) had
Gastroesophaageal reflux disease. Dysphagia is a
problem in more than half of children with CP. It is
closely related to the severity of the neurological
impairment. Oral motor dysfunction is a major
contributing factor to limited food intake and clinically
significant malnutrition in children with moderate
to severe CP [9].

Drooling and aspiration pneumonia are other
direct consequences of oral motor dysfunction.

Uncoordinated swallowing increases the risk of
pulmonary aspiration which may or may not be
heralded by recurrent coughing and choking with
feeds. Drooling can be a very difficult management
problem. Gastroesophageal reflux (GER) is commonin
children with cerebral palsy and occurs in 65-75% of
cases. By the virtue of this around 89% (50) were
found to be malnourished [10].

Hearing impairment: Variable loss of hearing can
accompany cerebral palsy. We in our study foind
around 29.1% (16) of the included patientshad
impaired hearing [10].

Conclusions

Cerebral palsy is a common neurodevelopmental
condition encountered by pediatricians. This
condition has a very wide clinical spectra. Cerebral
palsy is invariably associated with many deficits such
as mental retardation, speech/ language and
oromotor problems, malnutrition, constipation,
infections and many more comorbidties. The
consulting paediatrician should carefully evaluate
each of these problems to facilitate complete treatment.
A multidisciplinary liaison and a systematic
evaluation of impairments and the often co-existing
co-morbidities is essential. This enables the reduction
in activity limitation and ensures optimum
participation and integration of these children in the
family and community. All these efforts result in the
maximal enablement of the disabled children.

References

1. Volpe J]J. Neurology of the Newborn. 5th ed.
Philadelphia: Elsevier; 2008.

2. O’shea TM, Allred EN, Dammann O, Hirtz D, Kuban
KCK, Paneth N,...& ELGAN Study Investigators. The
ELGAN study of the brain and related disorders in
extremely low gestational age newborns. Early
Human Devel. 2009;85(11):719-725.

3. CBS, Children with special needs in pre-primary
education, by type of disability and type of setting.
Education, 2010.

4. Bax M, Goldstein M, Rosenbaum P, Leviton A, Paneth
N, Dan B,...&Damiano D.Proposed definition and
classification of cerebral palsy. Dev Med Child Neurol.
2005;47(8):571-576.

5. Morris C. Definition and classification of cerebral
palsy: a historical perspective. Dev Med Child Neurol
Suppl. 2007;109:3-7.

6. The definition and classification of cerebral palsy. Dev

Indian Journal of Trauma and Emergency Pediatrics / Volume 9 Number 3 / July - September 2017



174 N.A. Akolkar et. al. / To Study the Co-Morbidities Associated with Cerebral Palsy Children

Med Child Neurol. 2007;49(suppl 109):1-44. 9. Venter A, Schirm N, Joubert G, Fock JM. Profile of

7. Sankar C, Mundkur N. Cerebral palsy-definition children diagnosed with cerebral palsy at Universitas
classification, etiology and early diagnosis. Indian J Hospital, Bloemfontein, 1991-2001. SA Fam Pract.

Pediatr. 2005;72:865-868. 2006;48(3):15.

8. Wallace SJ. Epilepsy in cerebral palsy. Dev Med Child 10. Pruitt. DW, Tsai T. Common medical comorbi'diti.es
Neurol. 2001;43(10):713-717. associated with cerebral palsy. Phys Med Rehabil Clin

N Am. 2009;20:453-467.

Indian Journal of Trauma and Emergency Pediatrics / Volume 9 Number 3 / July - September 2017



Origimkl Article

Indian Journal of Trauma and Emergency Pediatrics
Volume 9 Number 3, July - September 2017
DOI: http://dx.doi.org/10.21088/ijtep.2348.9987.9317.5

Normal Splenic Size in Children from 1 to 5 year of Age:
Sonographic Measurements
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Abstract

The spleenis an organ found in virtually all vertebrates. Similar in structure to a large lymph node, it acts
primarily as a blood filter. The spleen plays important roles in regard to red blood cells (also referred to as
erythrocytes) and the immune system. It removes old red blood cells and holds a reserve of blood, which can
be valuable in case of hemorrhagic shock, and also recycles iron. As a part of the mononuclear phagocyte
system, it metabolizes hemoglobin removed from senescentred blood cells (erythrocyte). The spleen is
brownish in color and is located in the left upper quadrant of the abdomen. The purpose of this study was
to establish guidelines for normal splenic size at different ages by using a simple and reproducible
sonographic method. In our study spanof 1 year we examined spleen on children from 1 to 6 year who had
sonography because of abdominal and/ or pelvic problems unrelated to the spleen. Findings on sonograms
of the liver and kidneys were normal in all cases. Splenic size was measured by obtaining a coronal view
that included the hilum, while the patient was breathing quietly. The greatest longitudinal distance between
the dome of the spleen and the tip (splenic length) was measured and correlated with age, height, and
weight. The following guidelines are proposed for the upper limit of normal splenic length based on this
simple, easy to use, one-measurement technique: 7.0 cm at 12 months, 8.0 cm at2 years, 9.0 at4 years, 9.5cm
at 6 years. Normal values of a single measurement of the greatest longitudinal diameter of the spleen, from
the dome to the tip measured at the hilum in the coronal plane, were obtained in patients from 1 to 6 years.

Keywords: Spleen; Ultrasonography.

Introduction

Evaluation of splenic size by percussion and
palpation is notoriously inaccurate. Radiologic
methods and scintigraphy, although dependable,
require radiation exposure. The calculation of splenic
volume in children by using sonographic
measurements can be cumbersome and time-
consuming and therefore impractical for routine
clinical use [1]. The purpose of this study was to
establish guidelines for normal splenic size at different
ages by using a simple and reproducible sonographic

Author Affiliation: *Associate Professor, Department of
Radiology, **Associate Professor ***Professor & Head
****Resident, Department of Paediatrics, Department of
Radiology. Dr. DVVPF’'s Medical College, Ahmednagar,
Maharastra 414111, India

Corresponding Author: R.B. Kothari, Associate Professor,
Department of Paediatrics, Dr. DVVPF’s Medical College,
Ahmednagar, Maharastra 414111, India

E-mail: bipinrathodamt@gmail.com

Received on 27.07.2017, Accepted on 01.09.2017
© Red Flower Publication Pvt. Ltd.

method. Fifty patients, from 1 year to 6-year-old, had
sonography because of abdominal and/or pelvic
problems unrelated to the spleen. Findings on
sonograms of the liver and kidneys were normal in
all cases. Splenic size was measured by obtaining a
coronal view that included the hilum, while the
patient was breathing quietly [2]. The greatest
longitudinal distance between the dome of the spleen
and the tip (splenic length) was measured and
correlated with age, height, and weight Twenty-two
patients with known abnormalities of the spleen were
randomly selected and their splenic lengths compared
with the proposed guidelines; in each case, the length
of the spleen exceeded the upper limit of normal for
thatage [3].

Material and Methods

We prospectively studied 40 nonconsecutive
patients, including 25 boys and 25 girls. The patients
selected for the study were being evaluated
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sonographically for abdominal and/or pelvic
problems unrelated to the spleen, most often because
of urinary tract infection or abdominal pain [4]. They
had no history of disease related to the liver or spleen
and no gastrointestinal, hematologic, oncologic, or
traumatic conditions. Their liver and both kidneys
had to be normal in size, position, and echotexture to
qualify for inclusion in the study. Splenic length was
measured sonographically during quiet breathing
with the patient supine or in a slightly right lateral
decubitus position [5]. Firstly In 8 of these patients,
we measured four different parameters. On the
transverse coronal image, a measurement of the width
of the spleen was made at the hilum, followed by a
depth measurement taken at a point bisecting the line
indicating the width. The width of the spleen was
also measured at the hilum on a longitudinal coronal
image and the maximal splenic length, determined
optically, was made in a plane where the hilum was
visualized (Figure 1). As it became obvious that the
only reliable, reproducible measurement was the one
made in the longitudinal coronal plane, we obtained
only this measurement in rest 32 patients. The data
were plotted as a function of age in months, sex,
height, and weight. We ascertained that the height
and weight of our patients followed normal growth

Suhas Ghule et. al. / Normal Splenic Size in Children from 1 to 5 year of Age: Sonographic Measurements

curves. We compared the maximal coronal
measurement of each enlarged spleen with the upper
limit of normal seen in the same age group in our
normal population [6].

Result

A roughly logarithmic correlation between splenic
length and age (r =.7) was found for the total group of
40 children (Figure 2). Likewise, good correlation was
found between splenic length and patient’s height
(r = .73) and weight (r = .78). No statistically
significant difference was seen between boys and
girls. The data were grouped by age, and calculations
of the median splenic length and the 10th and 90th
percentile were made for each group (Table 2). These
results are shown graphically in Figure 3. A suggested
upper limit of normal was derived by using the next
highest whole integer above the 90th percentile
Figure. Note that exceptions were made for three
groups in which a half integer higher was thought to
be more appropriate. In all the children with clinically
obvious splenomegaly, the splenic length exceeded
the suggested upper limit of normal (Figure 4).

Table 1: Median splenic length in children from 1 to 5 year

Age (n=18) Male (n = 22) Female

1-2 years 7.4 (n=5) 6.8 (n=28)

2-4 years 7.3 (n=6) 75 nm=9)

4-6 years 7.8 (n=11) 7.8 (n=11)

Table 2: Age and Splenic Length in 40 Children

Age (Number) Length o f Spleen (cm)

10th%ile Median 90th %ile suggested upper limit
1-2years (n=07) 5.4 6.9 75 8.0
2-4years (n = 14) 6.4 7.4 8.6 9.0
4-6 years (n =19) 6.9 7.8 8.8 9.5
Female 9.0 10.0 11.7 12.0
Male 10.1 11.2 12.6 13.0

Coronal sonography of spleen: Maximal splenic
length, determined optically is measured in
longitudinal coronal plane with visible splenic hilum.

Discussion

Discussion Sonography provides a simple,
practical, reliable means for obtaining splenic length
measurements in children. Our technique, however,
does not allow volume measurements as other
authors’ techniques have, but instead serves as a
guide for selecting those patients who require more
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quantitative estimations of splenic size. Several
groups have determined normal splenic volume and
weight [7]. He noted that splenic weight decreases
from 20 to 29 years of age and above 60 years, but is
relatively constant from 30 to 59 years. He also
observed that splenic weight is lower in women than
in men [8]. For practical everyday use and suggest
the following wupper-limit guidelines for
sonographically assessing splenic length in children
with our one-step coronal measurement 1 -2 years:
8.0 cm; 2-4 years: 9.0 cm; 4- 6 years, 9.5 cm [9,10].
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Abstract

Introduction: Blood transfusion has demonstrated its efficacy in saving life in the primary and secondary
health care settings in developing countries. There is hence a need to develop policies and strategies to
reduce unnecessary blood and component transfusions and ensure the safe and appropriate use of blood
and blood products. Towards this there is further need to develop specific guidelines for the transfusion of
blood components. Materials and Methods: Place of Study: Navodaya Medical College Hospital and Research.
Centre. Study Period: 1 year. Sample: All children between the age of 1 to 15 years admitted to PICU. Included
those cases with clinical and laboratory evidence of viral hemorrhagic fever had received blood component
therapy and clinical and laboratory evidence of sepsis who had received blood component therapy. Results:
Age profile of the study cases: The difference was statistically significant (p=0.117). Gender distribution of
patients: The differences were again significant (p=0.075). Blood component therapy in Acute Systemic Infections:
Of 38 platelet transfusions, 54% received the transfusion for platelet counts of less than 20000/ cumm,
while the remainder (46 %) received it for platelet counts of >20000/ cumm. Fresh frozen plasma transfusions:
24 children (40%) received FEP for altered coagulation profile of which 81 % were found to be suffering from
VHE. Red Blood Cell Transfusion: 3 cases received transfusion for hemoglobin of >8gm/ dl. Conclusion: Regular
audit of blood and blood components is an essential part of transfusion services, so that necessary remedial

measures can be taken to maximize appropriate and judicious use of each component.
Keywords: PRBC, FFP, PLATLETS, Blood Transfusion.

Introduction

Blood transfusion as a lifesaving intervention
which was established to full extent in 20* century.
First to transfuse blood from human to human (1818)
was James Blundell. Karl Landsteiner discovered
ABO blood group systems and thus laid the initial
foundations for successful and safe blood transfusion.
Landsteiner and Weiner discovered the Rh blood
group system, which has significantly improved
blood banking practices.

Blood banking is accepted as a separate specialty
of Transfusion Medicine. Blood transfusion has
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demonstrated its efficacy in saving life in the primary
and secondary health care settings in developing
countries and is an essential part of modern therapy.
If transfusion is used appropriately it can save life
and improve health. However owing to its many side
effects these should be prescribed only to treat
conditions associated with significant morbidity or
mortality which cannot be prevented or managed
effectively by other means.

The transfusion of blood products, will also lead
to risk of down regulating the immune response called
as transfusion related immunomodulation (TRIM)
besides carrying a risk of serious transfusion
reactions, volume overload and the risk of
transmission of infections. In all the four situations
as mentioned above, it is the WBC and plasma
component of blood that has been held responsible.
Therefore the present trend is to transfuse component
therapy rather than transfusing whole blood.
However components themselves, despite recent
advances in techniques have minuscule amounts of
plasma and contaminants which can pose a serious
risk to the patient.
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Blood components, especially plasma, are excellent
volume expanders but in patients with cardiac and
renal insufficiency it will lead to osmotic loads draw
volume into the intravascular space resulting in
volume overload. In addition, allogeneic blood
transfusion can form large amounts of alloantigen
which further can produce a variety of immunological
responses including allo-immunisation and down
regulation of immune response.

To reduce unnecessary use of blood and
components transfusions and to ensure the safe and
appropriate use of blood and blood products there is
a need to develop policies and strategies. Towards
this there is a further need to develop specific
guidelines for the transfusion of blood components
especially in children and a periodic medical audit
to review the current trends in the use of blood
components.

Materials and Methods

Source of Data

Place of Study: Navodaya Medical College

Results

Demographic Profile of Sample Cases

Table 1: Age distribution of patients studied

Hospital and Research Centre.
Study Period: 1 year

Sample: All children between the age of 1 year to
15 years admitted to PICU at our teaching Hospital
over a 12 month period from Oct 2015 to Sept 2016
with acute systemic infections were evaluated. The
sample size is 60.

Group 1: Cases with clinical and laboratory
evidence of viral hemorrhagic fever who had
received blood component therapy

Group 2: Cases with clinical and laboratory
evidence of sepsis who had received blood
component therapy

Group 3: Systemic infections who had received
blood component therapy

They were further subdivided into different age
groups of 1-5yrs, 6-10yrs, 11-15yrs and a detailed
analysis was made with regard to type and
number of transfusions administered to these
patients and their clinical outcome as determined
by duration of hospital stay, mortality and
significant morbidity.

Age in Years VHF Septicemia Others Total
1-5 YRS 14 3 2 18
5-10 YRS 18 1 1 19
10-15 YRS 20 2 1 22
Total 51 6 3 60
Table 2: Gender distribution of patients studied
Gender VHF Septicemia Others Total
Male 28 2 1 30
Female 24 4 2 30
Total 52 6 3 60
Table 3: The distribution of appropriate and inappropriate platelet transfusions in the study
Platelet Count VHF Septicemia Others Total
<20,000 20 1 0 21
>20,000 16 1 0 17
Total 36 2 0 38
Table 4: Indications for transfusion of fresh frozen plasma
Indication VHF Septicemia Others Total
Hypotension 25 2 1 28
Deranged coagulation profile 20 4 1 24
Low serum albumin 8 2 1 11
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Table 5: The distribution of the appropriate and inappropriate packed red cell transfusions in the study

Low Hemoglobin VHF Septicemia Others Total
HB >8gm/dl 3 1 5
HB<8gm/dl 1 1 3

Table 6: Transfusion reactions in our study
Transfusion Reactions VHF Septicemia Others Total
FNHR 7 2 1 8
No Reaction 45 5 2 50
TACO 1 0 0 1
Total 52 6 3 60
Table 7: Total duration of hospital stay
Duration of Stay in the Hospital VHF Septicemia Others Total
<2 DAYS 6 2 2 9
2-5DAYS 7 1 0 8
6-10DAYS 35 2 1 37
11-20DAYS 5 2 1 7
>20DAYS 0 0 0 0
Total 52 6 3 60
Table 8: Distribution of Mortality in the study group
Mortality VHF Septicemia Others Total
Yes 7 2 11
No 45 1 49
Total 52 3 60
Table 9: Requirement of ventilatory support in the study group
Ventilator Support VHF Septicemia Others Total
YES 9 4 2 14
NO 43 2 1 46
Total 52 6 3 60
Age Profile of the Study Cases Infections.

The age distribution of the entire study series was
equally distributed among three subgroups .However,
when correlating the age with the various diagnosis
in the study, it was found that in VHF cases, a majority
of the children were above 5yrs of age, while in the
sepsis group a majority of the patients were below
the age of 5. The difference was statistically significant
(p=0.117)

Gender Distribution of Patients

While observing the gender distribution in the
series, the overall distribution of cases was found
equal among both the sexes. However when
analyzing the study under the various diagnosis, it
was found that while males suffered more with VHF,
it was female preponderant population who suffered
from septicemia. The differences were again
significant (p=0.075)

Blood component therapy in Acute Systemic

Of the 60 cases in the study, 38 cases received
platelet transfusion therapy, of whom an
overwhelming majority (95%) were suffering from
VHE. Of these 38 platelet transfusions, 54 % received
the transfusion for platelet counts of less than 20000/
cumm (which was considered appropriate), while the
remainder (46%) received it for platelet counts of
>20000/cumm (Inappropriate).

Fresh Frozen Plasma Transfusions

There were three main indications for FFP
transfusion noted in our study, as indicated below:

1. Deranged Coagulation Profile
2. Hypotension
3. Low serum Albumin

28 children (46 %) out of 60 children received fresh
frozen plasma as a volume expander out of which
91% were found to be suffering from VHF . 11 children
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(17.4 %) received FFP for hypoalbuminemia of which
majority (77 %) were children with VHF. Both of the
above indications for FFP transfusions were
considered inappropriate. 24 children (40%) received
FFP for altered coagulation profile of which 81% were
found to be suffering from VHF. This indication was
considered appropriate.

Red Blood Cell Transfusion

5 cases received packed red cell transfusion for low
hemoglobin <8mg/ dl of which 46% of cases had viral
hemorrhagic fever and 40% had septicemia. This was
considered as an appropriate indication. 3 cases
received transfusion for hemoglobin of > 8gm/dl
which was considered inappropriate of which 1 case
had VHF, 1 case sepsis and 1 case was of acute
systemic infection.

Transfusion Reactions

Out of 60 cases which received blood component
therapy, 8 cases were noted to have mild febrile non
hemolytic reaction and were treated symptomatically.
Most of the febrile non hemolytic reactions were noted
in the viral hemorrhagic fever group. One case of
transfusion associated circulatory overload was also
noted. There were no major transfusion reactions seen
in our study.

FNHR-febrile non hemolytic reaction

TACO-transfusion associated circulatory overload

End Points of Study

1. Total duration of stay in hospital

Mean duration of stay in hospital was
approximately 6-10 days in all three groups studied
(P=0.361) i.e viral hemorrhagic fever, septicemia and
other acute systemic infections.

2. Mortality

Of the total 60 cases included in the study, mortality
was noted at 18.6% (11 patients). In the septicemia
group, the mortality rate was higher (52.9%) as
compared with the viral hemorrhagic group (13.1%)
which was statistically significant (P<0.001).

Ventilatory Support

Of the total of 60 cases, ventilatory support was

required in 14 cases ( 22.5%) of which a majority
(64.7%) cases were in the septicemia group , indicating
significant morbidity in this group of patients who
required blood component therapy.

Discussion

Blood component therapy implies separation of
whole blood into various components like packed
red cells, platelet rich plasma, fresh frozen plasma,
cryoprecipitate and leucocytes and transfusing them
under specific indications. Recent advances in donor
screening, blood testing before transfusion, and
modifications made to collected components like
irradiation etc make blood and components
transfusion safer than ever before. Nonetheless blood
components should only be transfused when the risks
and benefits have been carefully weighed [1].

To maximize the effectiveness, safety and utility of
these transfusions, clinicians and intravenous
therapists should know about the potential risk of
blood component therapy. Therefore the practitioner
should keep in mind about the various infectious and
non infectious complications before ordering blood
and blood components to avoid misuse and
unnecessary exposure to recipient [2].

In transfusion medicine blood components are the
most valuable and expensive commodities. The
demand is increasing and as such proper practice
guidelines would be helpful in reducing or avoiding
inappropriate transfusion of blood components since
the preparation of blood components is a tedious and
relatively expensive affair, the judicious request and
use of blood components must be practiced. Blood
components are given to those with proper
indications and in whom the transfusions will have
a significant benefit on the management of the patients
[3].

If patient is having bleeding manifestations then
FFPisindicated [5]. According to American Red Cross
ithas been shown that frozen plasma may be used to
treat multiple coagulation factors (e.g., liver disease)

prior to an invasive procedure that would create a
risk of bleeding [6].

American Red Cross Practice guidelines for blood
transfusion, prophylactic platelet transfusions tells
to prevent bleeding at pre-specified low platelet
counts. In general, in stable and non-bleeding patients
platelet count of >10,000/ mm?® is maintained, in
unstable and non-bleeding patients >20,000/ mm?®is
maintained and in patients undergoing invasive
procedures or actively bleeding >50,000/mm? is
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maintained [6]. WHO (World Health Organization)
blood transfusion safety guidelines proposed that a
stable thrombocytopenic patient without evidence of
bleeding, platelet count is maintained >10,000/ mm?
because below this spontaneous bleeding is more
likely to occur. However, in a patient with fever or
infection, maintaining platelet count > of 20,000-
50,000/ mm?® may be appropriate [7].

In pediatric critical care patients PRBC transfusion
is most commonly used. However ,with respect to the
threshold hemoglobin concentration for red blood cell
transfusion there is a wide variation in transfusion
practice patterns among pediatric critical care
practitioners [8].

In some study they found frequent adverse
neurologic events in restrictive RBC transfusion group
suggests that the practice of restrictive transfusion
may be harmful to preterm infants [9].

In cases of sickle cell anemia although chronic
transfusion is effective in preventing stroke, this
therapy carries immediate and cumulative risk with
regard to iron loading [10].

Hence, a regular inspection of blood and its
component usage is essential to access the blood
utilization pattern and set ideal policies in all of the
blood using specialties. In spite of the many blood
banking services worldwide; haphazard use of blood
components with inappropriate indications continue
[4].

The present study was conducted upon 320
episodes of component transfusion over a period from
Oct 2015 to Sept 2016 at a tertiary care teaching
hospital in children with acute systemic infections
predominantly with viral hemorrhagic fever and
septicemia.

Of the total of 107 transfusion episodes in 60
patients, 38 episodes were for platelet concentrates,
62 episodes for fresh frozen plasma and 8 episodes
for packed red blood cells.

The demographic, clinical, and laboratory
parameters of all 60 patients were collected along with
the indication for blood component transfusion. Of
the total no of cases, 52 patients in the viral
hemorrhagic group, 6 in the septicemia group and 3
cases of other acute systemic infections received blood
component therapy. These patients were further
categorized based on appropriateness for blood
component therapy into appropriate and
inappropriate groups based on the indication for
transfusion. Outcome in these two group of patients
were noted in terms of duration of stay, mortality and
ventilatory support. The clinical outcomes were
compared statistically between these two groups of

patients using appropriate statistical techniques.

Conclusions

* Most of the children of viral hemorrhagic group
received blood component therapy than followed
by septicemia and other systemic infections. The
over view of appropriateness of transfusion of
various blood components in our study revealed
that of the total transfusion episodes 54% were
inappropriate.

* Plateletcount >20000 inappropriately transfused
was 46%. In them, there was a statistically
significant increase in morbidity and an absolute
increase in mortality which was however, not
statistically significant.

* Our study also showed inappropriate FFP
transfusion in 61% (10) of children of where in,
the use of Fresh frozen plasma for volume
expansion was the most frequent form of FFP
misuse followed by hypoalbuminemia. In these
children, there was statistically significant
increase in morbidity (ventilatory support) and
an increase in the mortality which was however
not statistically significant.

* Regular checking of blood and blood components
is animportant part of transfusion services, hence
necessary remedial measures can be taken to
maximize appropriate and judicious use of each
component.
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Juvenile Granulosa Cell Tumours
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Abstract

Sex cord stromal tumours in adolescence account for less than 3% of ovarian neoplasm in this age group.
Juvenile granulosa cell tumour are sex cord stromal tumours occurring in young age group. Clinical
presentations of JGCT include precocious puberty, abnormal uterine bleeding, abdominal pain, abdominal
distension. Acute onset of pain may be result of ovarian torsion. Tumour markers for granulosa cell tumour
are estradiol, inhibin and anti-mullerian hormone. JGCT are characterized by a prolonged natural history
and a tendency to late recurrence. Conservative approach involves unilateral salpingo-oophorectomy with
emphasis on fertility preservation. Long-term follow-up is required as JGCTs are associated with late

recurrence.

Keywords: Sex Cord Stromal Cells; Juvenile Ganulosa Cell Tumours; Inhibin; Anti-Mullerian Hormone.

Introduction

The study of ovarian tumours in adolescent girls
is a story of “Triaumph and Tragedy”. Triumph
because today, surgery yields good results and
preserves fertility. Imaging techniques have made
possible early diagnosis at stage-1. It is also a tragedy
because patients are young and modalities of
treatment such as radical surgery and radiation may
compromise fertility [1].

Pelvic tumours in childhood and adolescence
though in frequent are devastating to young patients
and their families.Ovarian neoplasm are about 1% of
all tumours in childhood and adolescence and 3% of
all ovarian neoplasms occur in this age group. Due to
their infrequent occurrence, gynaecologist may miss
diagnosis of ovarian tumour and later develop special
problems [2].

Sex Cord Stromal Tumours
Sex cord stromal tumours in childhood and
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adolescence account for less than 3% of ovarian
neoplasm in this age group. These include tumours
containing

* Granulosa cell

* Theca cell

* Sertori cell

* Leydig and collagen producing stromal cells

* On their embryonic precursors [3].

Juvenile Granulosa Cell Tumours

Juvenile Granulosa Cell Tumours (JGCTs) are rare
sex-cord stromal tumours occurring in the younger
age groups. GCTs were described for the first time in
1855 by Rokitansky. These tumours are malignancies
with a relatively favourable prognosis. They are
characterized by a prolonged natural history and a
tendency to late recurrences [4].

Granulosa cell tumours (GCT) are derived from the
granulosa cells. They constitute less than 5% of the
ovarian tumours and more than70% of the sex cord-
stromal tumours. There are two distinct histological
types —adult GCT (AGCT) and juvenile GCT (JGCT)
which display different clinical and histopatho-
logical features. AGCTs are more common and are
usually seen in perimenopausal and postmenopausal
women, with a peak incidence at 50-55 years. JGCTs
are rare tumours, representing 5% of all GCTs and
occurring in premenarchal girls and young
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women [5].

Itis likely that granulosa cell tumours are derived
from the primitivesex cords of the developing gonad,
either from the coelomic epithelium or from
mesenchyme, with the majority favouring an
epithelial origin.

Granulosa cells form smooth-surfaced, round,
solid, yellowish white tumours which rarely become
larger than an orange, and often show evidence of
cystic degeneration and haemorrhage in their
substance. Probably because of physio-chemical
changes in the fat content of its cells, the yellow colour
generally becomes more obvious after a tumour is
removed and exposed to the air.

Feminising tumours metabolise oestrogens in the
same way as does the normal ovary and their output
is such as to lead to high levels of these hormones in
the blood and urine. These are usually accompanied
by depression of the secretion of gonadotrophins by
the hypothalamic-pituitary system. The production
of oestrogen by these tumours is related to their theca
cell content and it is suggested that a granulosa cell
tumour is only oestrogenic because the islets of
growth stimulate the surrounding stroma to change
into functional theca tissue [6].

Oestrogen receptors activated with oestrogen have
a tumorigenic action. Oestrogen can also act on the
neighbouring stromal tissue and via angiogenesis to
promote tumour growth. Suppression of endogenous
oestrogen will provide an antiproliferative milieu
which could be effective in treating GCT.

What makes them different from epithelial ovarian
cancers is the nature of presentation and clinical
behaviour:

* They occur ina younger age group

* Areusually detected in an early stage

* Often have features of hyperestrogenism.
* Morereadily cured by surgery alone

* They have better prognosis than epithelial ovarian
tumours

* They follow an indolent course [8].

BRCA1 and BRCA 2 mutations are not associated
with an increased risk of GCT.

Few tumour predisposition syndromes associated
with GCT are:

* Peutz Jeghers syndrome
* Potters syndrome.
Syndrome Associated with Juvenile GCT:

¢ Ollier disease

* Maffucci disease [9].

Chromosomal Abnormality in JGCT

Chromosomal abnormalities have also been
recently evaluated in granulosa cell tumours.
Detected abnormalities include

* Trisomy 12
* Monosomy 22

* Deletion of chromosome 6 [9].

Pathology

Granulosa cells are small round to oval pale cells
with characteristic coffee- bean nuclei (longitudinal
nuclear grooves). Well differentiated GCT have
following patterns

* Microfollicular

* Macrofollicular

e Trabecular

e Insular

* Solid-tubular

* Hollow tubular patterns

Micro follicular patterns are the most common
pattern seen and have the characteristic Call-Exner
bodies which are small rings of granulosa cells
surrounding shrunken nuclei or eosinophilic fluid
material [10].

JGCT is Distinguished from AGCT by

1. More commonly occurring in young women (<30
years of age)

2. Having follicles that are more irregular in shape
and size

3. Lacking Call-Exner bodies
4. Havingrounder nuclei that lack nuclear grooves

5. Typically having more abundant eosinophilic to
vacuolated cytoplasm

6. Having follicles containing basophilic secretions
[11].

Clinical Presentation and Diagnosis

GCTs secrete oestrogen thus resulting in menstrual
irregularities in the affected individual. More serious
oestrogen effects can occur in various end organs such
as

e Uterus
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Endometrial hyperplasia,
Endometrial adenocarcinomas
¢ Increased risk of breast cancers.

Prepubertal patients afflicted with secretary JGCTs
present with clinical evidence of precocious pseudo
puberty including:

* Breastenlargement

* Development of pubic and axillary hair

* Vaginal secretions

* Irregular uterine bleeding

* Somatoskeletal changes

* Other secondary sexual characteristics [12].

Abdominal pain is another common presentation
and isrelated to the fact that GCT is oftentimes large
(> 10 to 15 cm) and haemorrhagic [13]. Patients may
describe persistent, localized abdominal or pelvic
pain, sometimes associated with abdominal
distention from a large ovarian mass [14]. More acute
onset of pelvic pain may be the result of an ovarian
torsion. Because of its vascular nature, GCT may
occasionally present with haemorrhagic rupture of
the tumour into the abdominal cavity, sometimes
mimicking a ruptured ectopic pregnancy in young
girls [15].

Secondary to high inhibin levels patients can
present with infertility. Androgen secreting GCT,
which may have a sertoli- leydig cell component, can
cause virilising symptoms and hirsutism [16].

Differential Diagnosis

Differential diagnosis of patients with adnexal
mass and abnormal vaginal bleeding;:

* Primary uterine cancer with metastasis to the ovary

* Primary ovarian cancer with metastasis to the
endometrium

* Synchronous ovarian and endometrial cancer [17].

Prognostic Factors
* Age
¢ Tumour size
* Rupture of tumour
* Mitotic activity
* Nouclear atypia
* Aneuploidy
* Stage of the disease [18-29].

Tumour Markers

Tumour markers are useful in early detection of
recurrence. In GCT secreted hormones are used as
tumour markers [17].

17b- Estradiol (E2)

E2, the principle female sex hormone, is formed
from androstenedione by the action of cytochrome
P450 aromatase. Due to unregulated aromatase action,
high oestrogen level is seen in GCT. But the role of E2
as a tumour marker is limited as no correlation was
noted between E2 levels and disease progression or
recurrence in most cases. This may be due to lack of
theca cells seen in 30% cases of GCT. Thus E2 can be
helpful in postoperative management of certain cases
but is not sensitive enough to be used as a reliable
tumour marker.

In androgen secreting GCT, testosterone or its
precursors can be used as tumour markers.

Inhibin

Inhibins are mainly formed in granulosa cells and
are made of two subunits, a subunit covalently bound
to either A or B subunit forming inhibin A and inhibin
B respectively. In GCT, inhibin levels are elevated,
thus inhibin can be used as a marker for GCT in
premenopausal and postmenopausal women.
Lappohn et al [16] first demonstrated the efficacy of
inhibin as a marker for both primary and recurrent
disease and showed a rise in inhibin levels preceded
clinical recurrence as early as 20 months. Newer
studies using subunit specific ELISA showed inhibin
B to be the major form secreted in GCT, and that
inhibin B was more accurate than inhibin A in
detecting GCT. Inhibins act as autocrine and
paracrine granulosa cell growth factors and levels of
inhibin reflect the tumour burden.

However not all tumours express inhibin and loss
of inhibin expression may be associated with poor
prognosis as these tumours are usually poorly
differentiatedtumours. Epithelial ovarian tumours
especially the mucinous variety may also secrete
inhibin (82% cases); showing inhibin is not specific
for GCT. Inhibin levels fall to normal range around
1 week after tumour removal, suggesting inhibin
could be secreted either by the tumour tissue or
surrounding normal ovarian tissue.

Mullerian Inhibiting Substance (MIS)/Anti
Mullerian Hormone (AMH)

MIS are formed in granulosa cells during
reproductive life. MIS are cyclically elevated during
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the menstrual cycle but are never more than 5 mcg/L.
MIS becomes undetectable in postmenopausal
women. An elevated level of MIS is highly specific for
GCT. MIS parallel changes in inhibin levels in GCT
and predate clinical recurrence as early as 11 months.
Several studies show MIS to be a reliable tumour
marker with sensitivity between 76 % and 100%.

One retrospective study suggests MIS to be more
sensitive and reliable than inhibin.

Follicle Regulatory Protein (FRP)

FRP is secreted by granulosa cells and is detected
in normally menstruating women. Regulation of
secretion occurs with granulosa cell differentiation.
Elevated levels of FRP have been noted in few cases
of GCT but its clinical significance is yet to be
confirmed.

Imaging

Imaging characteristics of adult and juvenile
granulosa cell tumours are non-specific [8] and these
tumours cannot be reliably distinguished from other
ovarian neoplasms on imaging alone. On cross-
sectional CT imaging and sonography, they often
appear as a single large multiloculated cystic mass
with solid components. They have multiple

septations which can be thin, or thick and irregular
[30].

MRI Imaging
* Intratumoral haemorrhage
* Central areas of necrosis
* Fibrous degeneration

Resulting in a heterogeneous solid appearance.
MRI images can demonstrate intracystic high signal
suggesting characteristic intratumoral haemorrhage.
Sponge like appearance of tumour indicates
alternating solid and cystic area.Tumoral secretion
of oestrogen can cause uterine enlargement and
endometrial thickening, which can be additional
imaging findings in 50% of patients.

Disease Management

Various modalities of treatments have been used
ranging from:

* Surgical removal of the tumour
* Chemotherapy

* Radiotherapy

* Hormonal therapy [31].

Surgical Management

Surgery is the mainstay of initial management for
patients with a suspected GCT. Surgery is necessary to:

* Establish a definitive tissue diagnosis
* Perform staging

* Debulk as much gross disease as possible [32].

Conservative Approach Involving

Unilateral salpingo-oophorectomy with careful
staging is also reasonable in young women with stage
I, A GCT who wish to preserve fertility. It is important
to perform an endometrial biopsy to rule out
concomitant uterine cancer. This more conservative,
fertility sparing approach recognizes the fact that GCT
is usually unilateral, though bilateralality may occure
in 2-8% of cases [33-39].

Indications for preoperative endometrial biopsy
* Abnormal uterine bleeding
* Adnexal mass with thickened endometrium

* Suspected granulosa cell tumour and planning
for fertility sparing [10].

Chemotherapy

Recurrent GCT is a potentially chemotherapy-
responsive neoplasm, although the optimal regimen
and the role of adjuvant chemotherapy in high-risk,
newly diagnosed disease is poorly defined [39].
Nevertheless, the use of adjuvant chemotherapy or
radiotherapy has sometimes been associated with
prolonged disease-free survival and possibly overall
survival [31]. Some have used platinum agent as
standard treatment, either vinblastine and bleomycin
or Adriamycin and cyclophosphamide. Other authors
recommend the use of bleomycin, etoposide and
platinum (BEP) [39].

Radiotherapy

Efficacy of radiation in GCT is not well defined.
Few studies have shown improved DES in advanced
and recurrent GCT. Radiation need only be offered
when tumour cannot be fully resected to avoid leaving
behind microscopic residual disease [40. In optimally
debulked cases postoperative radiation is a viable
option [41].

Surveillance and Management of Recurrent
Tumours

Patients with GCT require long-term follow-up,
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because the median time to relapse is approximately
4 to 6 years after diagnosis [42]. GCT have a tendency
for late recurrence. Once the tumour recurs it is fatal
in 80% cases [41]. Most recurrences are intra-
peritoneal suggesting the possibility of missed
peritoneal disease during primary surgery especially
in early stage disease [43].

The indolent nature of this tumour and its
propensity for late relapse require prolonged patient
follow-up with:

* History
* Physical examination

¢ Tumour marker studies such as inhibin and
estradiol [44].

There is no standard approach to the management
of relapsed GCT, and several modalities such as
surgery followed by either radiation or chemotherapy
have been associated with prolonged disease-free
survival [45].

Hormonal Therapy

Hormonal therapies are usually tried in advanced
stage or recurrent GCT. Ideal patients for hormonal
therapy:

¢ Recurrent chemo resistant
* Progressive non-responding GCT
* Patients with high surgical risk [43].

Hormonal manipulation of GCT arise from the
surmise that suppression of endogenous oestrogen
will provide an antiproliferative milieu which could
be effective in treating GCT.

* Mechanism postulated for inhibition of tumour
growth:

¢ Indirect action on tumours via suppression of
gonadotropins or endogenous steroids.

¢ Direct effects on tumour via local mechanism
mediated by specific receptors in GCT [46].

* Various drugs are tried with varied success:
* Medroxyprogesterone acetate
* Megestrol acetate
* Tamoxifen
* Aromatase inhibitors
* GnRH agonists

Progestin act as chemo preventive agents by
inducing apoptosis pathway involving transforming
growth factor (TGF-a) in ovarian epithelium, a
plausible local mechanism for inhibiting tumour

growth [46].

Aromatase inhibitors (anastrozole and letrozole)
and steroidal aromatase inhibitors (exemestane) act
by inhibiting the conversion of androstenediol to
estriol and testosterone to estradiol. Freeman et al.,
Korach et al. and others [69-72] have reported the
use of anastrozole (1 mg/day) and letrozole (2.5 mg/
day) in recurrent GCT and have documented
remissions ranging from 12 to 54 months [47-50].

GCTs express receptors for follicle stimulating
hormone (FSH), which has been shown to support
the growth of GCTs. Thus, hormonal therapies that
can decrease gonadotropins may block the
stimulatory effects on granulosa cells. Kim et al. [75]
have described PR with monthly GnRH agonists
(leuprolide acetate 3.75 mg IM). Experience with
hormonal approaches in treatment of GCT is limited
[46].

Discussion

Ovarian sex-cord stromal tumours (SCST) are rare,
and relatively infrequent in children. These have to
be distinguished from more common germ cell
tumours in children and also from benign epithelial
neoplasms [51].

Approximately 70% of sex cord tumours are
Granulosa Cell Tumours, having bimodal age
distribution [4]. Juvenile GCT represents only 5% of
this tumour type and usually occurs in prepubertal
girls and women younger than 30 years [52,53]. These
patients may present with isosexual precocious
pseudopuberty or abdominal and pelvic pain owing
to a large pelvic mass. Patients with juvenile GCT
typically present at an early stage and have a
favourable prognosis, although those with more
advanced-stage disease may experience an aggressive
clinical course [52-54]. Patients with advanced disease
(FIGO Stage 2-4) and those with high mitotic activity
tumours have a poor prognosis.

Juvenile granulosa cell tumours are usually
confined to the ovary and do not have metastatic
potential (Toppari et al., 1998; Borer et al. 2000). The
diagnosis of sex cord stromal tumours depend on
morphological evaluation but immunohistochemistry
also plays an important role in simulating tumours
[51].

GCT is an unusual ovarian malignancy that may
present with signs and symptoms related to steroid
secretion, including vaginal bleeding and precocious
puberty. Tumour rupture causing pelvic pain and
hemoperitoneum is a less common but dramatic
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presentation that may be confused with a ruptured
ectopic pregnancy in young girl. In adolescent girl,
conservative unilateral salpingo-oophorectomy may
be performed, assuming that careful staging confirms
that the disease has not extended outside the involved
ovary; and coexisting uterine cancer has been
excluded [55].

Further research in the molecular pathogenesis of
GCT can shed light on various prognostic factors and
therapeutic agents which can be effective in the
adjuvant and palliative therapy [5].

Ovarian tumours in the adolescent girl pose a
special challenge since the need for preservation of
genital tissue and reproductive function has to be
balanced against the need for complete excision of
the tumour. Though most of the ovarian neoplasmin
this age group are benign, the possibility of
malignancy must be kept in mind [56].

Conclusion

Juvenile granulosa cell tumour is a rare tumour
encountered in clinical practice due to their unique
nature, these should be kept in mind, with clinical
correlation of sign and symptoms with tumour
markers. if adolescent girl present with precocious
puberty or abnormal uterine bleeding; JGCT should
always be considered. Multifaceted clinical
presentations demand high degree of suspicion for
accurate clinical and pathological diagnosis.
Management of JGCT is unilateral salpingo-
oophorectomy with emphasis on fertility
preservation. Post-operative follow up involves USG
and measurement of specific tumour markers (AMH
and inhibin). Long-term follow-up is required as
JGCTs are associated with late recurrence.
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Portal Hypertension in Langerhans Cell Histiocytosis
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Abstract

Langerhans Cell Histiocytosis is a rare non malignant disease characterized by a clonal proliferation of
pathologic cells with the characteristic Langerhans cells in single or multiple sites and an unpredictable
course. The clinical presentation is heterogenous ranging from single system involvement to a multisystem
life threatening disease. We report a case of LCH in 2 yr old female child with clinical signs of portal

hypertension and hepatic involvement .

Keywords: Langerhans Cell Histiocytosis; Portal Hypertension; Hemetemesis.

Introduction

Langherhans cell histiocytosis (LCH) formally
called Histiocytosis X is one group of poorly
understood disease of histiocytes. The clinical
spectrum of disease ranges from the chronic localized
form to an acute leukemia like disease with fatal
outcome. LCH typically occurs in children and
adolescents, but can develop in all age groups with
male predominance. We present a case of LCH in a
female child with liver involvement and Portal
hypertension that could be diagnosed using
radiological imaging and doppler studies .

Case Report

A 2 year old girl child diagnosed to have LCH at
the age of 6 months, presented in our casualty with
3 episode of hematemesis. She had no other bleeding
manifestations. Her symptoms started at 6months of
age with seborrheic skin lesions over neck, back and
chest, managed as seborrheic dermatitis and
improved with treatment . Later at the age of 8
months, she had new lesions of similar pattern which
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was evaluated in detail by skin biopsy , skeletal
survey and bone marrow (BM) aspiration which
demonstrate CDla positivity. She was started on
regular chemotherapy with daily prednisolone plus
weekly vinblastine.

On physical examination child was sick looking,
tachypoenic with grossly distended abdomen . Her
head to foot examination revealed pallor, icterus and
angular stomatitis. On systemic examination had
abdominal distension, hepatomegaly with liver span
of 11lcms and massive splenomegaly. Shifting
dullness present. Other systems were clinically
normal.

Her lab investigations showed Hemoglobin of
6.0 gm/dl with microcytic hypochromic picture on
peripheral smear. Her total serum bilirubin was
8.9mg/dl, with direct bilirubin 6.3mg/dl. Alkaline
phosphatase was 783 IU with mild elevation in
transaminases. Prothrombin time was also prolonged.
Viral markers for Hepatitis was negative. Urine
analysis was normal. USG abdomen showed coarse
nodular echotexture with enlargement of liver
predominantly left lobe, enlarged spleen of 12 cm with
moderate ascites. X ray skull shows lytic lesion over
frontal and parietal bones. Chest x-ray was normal.

Portal vein doppler was done which showed 16
cm/s flow with 13 mm hg pressure,suggestive of
portal hypertension. Child was admitted to our
Pediatric ICU and received transfusion of FFP/PRBC.
Therapeutic ascitic tap done and drained 1 litre of
fluid. Betablockers were added to lower the portal
pressure . Child improved , discharged and is now
on follow up.
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Discussion

Langerhans cell histiocytosis (LCH) is a group of
idiopathic disorders characterized by the presence of
cells with characteristics similar to bone marrow-
derived Langerhans cells juxtaposed against a
backdrop of hematopoietic cells, including T-cells,
macrophages, and eosinophils.The definite
diagnosis of LCH is based on cytology or histology in
combination with immunohistochemical tests for
CD1a and S100 protein expression.

The natural history of liver LCH fits into two stages:
early infiltration by histiocytes and late sclerosis of
the biliary tree [1]. Clinical diagnosis mainly
depends on a high degree of suspicion, as most
patients who have liver involvement may have disease
at other sites also. Multi-organ LCH is more common,
but localized LCH forms can also occur and it can
even be the first manifestation [2].

Liver involvement in children LCH typically
presents with hepatomegaly, abnormal liver enzymes,
or jaundice, associated with multiorgan involvement.
As mentioned above, our patient also has
hepatomegaly with liver dysfunction. Hepatomegaly
is a key sign of liver involvement and, along with
other hepatic signs and symptoms, indicates the need
for further investigations . Generally, hepatomegaly
was due to the direct infiltration of LCH [1,3]. The
progression of damage may continue despite the
regression of the LCH, and after an initial injury the
fibrotic disease process can be self-perpetuating even
without the presence of Langerhans cells . Although
the hepatomegaly usually regresses and is not
predictive of the more severe liver involvement,
children with hepatomegaly is younger and has a
higher overall mortality.

Unfortunately, hepatomegaly in children is a
common and nonspecific clinical finding, it may also
be due to Kupfer cell hypertrophy and hyperplasia
secondary to a generalized immune reaction or by
enlarged portal lymph nodes causing obstruction.
Moreover, it is important to bear in mind that
hepatomegaly and steatosis may occur as adverse
effects of systemic chemotherapy for Langerhans cell
histiocytosis.Liver involvement may be severe to
produce oedema and ascites . Hepatic involvement
may lead to prolonged prothrombin time.
Inflammation and scarring of the bile ducts will lead
to sclerosing cholangitis causing portal hypertension

[4].
The liver lesions can be due to direct or indirect

effects of LCH. Direct liver involvement by LCH are
in two forms: first, one is a portal tract inflammation

without LCH infiltration, due to cytokines and the
second one is the infiltration of the portal tracts and
bile ducts with LCH. Laboratory findings in such
cases are of cholestasis which reflects the damage of
large or medium sized bile ducts [3]. Indirect effects
on the liver of LCH elsewhere in the body are
mediated through an accompanying macrophage
activation syndrome that is most likely responsible
for hepatomegaly, splenomeglay and hypoalbu-
minemia but without direct infiltration. These indirect
effects are completely reversible [4]. In these patients,
the disease is usually chronic and progressive and
the liver biopsy may demonstrate infiltration of the
portal area and basement membrane of the bile ducts
with LCH cells [3].

Liver involvement in LCH is not uncommon (from
19% to 60% of cases) and it bears a poor prognosis
[5,6]. In children less than five years old, liver
involvement is relatively frequent, even though it is
often overlooked.

A number of studies have reported high mortality
(30-50%) when high-risk organs including the liver,
spleen, lungs and hematopoietic system are involved,
compared with the situation when these areas are
not involved (<10%). The 3-year survival rate with
liver involvement is 51.8%, compared with that of
96.7 % without liver involvement [7].

Only very few cases of portal hypertensionin LCH
were reported from our country [8]. Therefore in a
child with LCH with hepatomegaly one has to keep
in mind the possibility of portal hypertension and
plan treatment accordingly.
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