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ABSTRACT

BACKGROUND AND OBJECTIVES

Adrend glands are smdl paired Sructures Stuated superior to the kidneys on both
Sdes, hence are ds0 termed as suprarend glands. They are respongble for the production and
synthesis of various important hormones like cortisol, mineralocorticoids and sex geroids
These hormones have a very important role to play for the proper functioning of the adult
human body. In feta life and in neonates, these hormones are respongble for the proper and

adequate growth and devel opment of the neonates.

Limited number of sudies are available which establish a normd size range of the
adrend glands in neonates and how various comorbidities affect the Sze of the adrena gland.
Adrend gland sze can be used as a predictor in fetd and neonatd life to predict various

complicationsthat ababy might facelater in life.

The study was conducted with the objective of sudying the size of adrend glandsusing
transabdomina sonography in various siressed and non-stressed neonates and establish normal
range of adrenal gland Szes in both groups and also to establish a rdationship between various

Stressorsthat the neonate might have during fetal life with itseffect on adrendl gland size.

MATERIALSAND METHODS:

One year comparative sudy was conducted in the Department of Radiodiagnoss a

KLES Dr. Prabhakar Kore Hospital and MRC, Belagavi.

102 babies were included in the study, 51 normd hedthy neonates and 51 neonates
with various maternal and feta comorbidities. These included babies present in the NICU and

babies visting the Department of Radiodiagnossfor various purposes.
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After taking written informed consent from the parents, the babies underwent transabdomind

sonography for evauation of adrendl gland Sze.

The Sze of the adrend glands were then used to egtablish a norma range of adrend
gland Sze amongst stressad and non-stressed neonates. Correlation between the stressors and

the adrend gland Sze wasd o qudied.
RESULTS

In the present sudy, 52 cases were maes and 50 cases were femdes. Right adrend
gland was visudized using transabdomind ultrasonography in al the neonates, however the left
adrena gland could be visudized in only 23.5 % babies with the mean volume of right adrena
gland being 1269.27 +/- 530.97 mm® and the mean volume of left adrend gland being 800.71
+/- 176.17 mm®. In this study, 51 neonates with comorbidities were studied and the volume of
the adrend gland in these neonates was compared with the adrend gland volume of norma
hedlthy neonates. The adrend gland volume in preterm neonates ( p value 0.001) , low birth
weight neonates ( p vaue 0.026) , smdl for gestationa age neonates ( p vaue 0.04), neonates
whose mothers had pre eclampsia ( p value 0.001), neonates with perinatal agphyxia ( p value
0.015) and neonates with meconium stained liquor ( p vaue 0.001) had a Sgnificantly higher

adrena gland volume as compared to normal hedlthy neonates.

Amongst stressed neonates, babies with a single stressor had a lesser adrend gland
volume as compared to neonates with progressively increasing number of stressors with the
mean adrend gland volume in a neonate with a single stressor being 1345.82 +/- 624.287 mm®

while the adrena gland volumein neonateswith four stressorswas found to be 2532.00 mm?.
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INTERPRETATION AND CONCLUS ON:

Adrend gland Sze can be easly evauated usng transabdomind ultrasonography in
neonates owing to the reduced amount of abdomind fat in these children making visudization
of adrend gland easier. The Sze of adrend gland varies sgnificantly between norma hedlthy
neonates and neonates with fetd or materna comorbidities with the volume being higher in

sressed neonates.

Volume of right adrend gland was found to be higher than that of the left adrend gland.
Theadrena gland volume in stressed neonates was d so found to be higher as compared to non-

sressed neonates.

Amongst sressed neonates, low birth weight neonates, smdl for gedtationd age
neonates, preterm neonates, neonates with perinatal agphyxia, neonates with meconium stained
liquor and neonates whase mothers had pre eclampsia had a sgnificantly higher adrend gland
volume. The volume of the adrend gland dso increased Sgnificantly depending upon the

number of stressor the babies were exposed to.

Keywords: Transabdomind ultrasonography, suprarend glands, siressed neonates, adrend

gland volume



TABLE OF CONTENT

S.NO TABLE OF CONTENT PAGE NO
1 INTRODUCTION 1-2
2 AIMS & OBJECTIVES 3
3 REVIEW OF LITERATURE 4-24
4 MATERIALS& METHODS 25-27
5 RESULTS 28-53
6 DISCUSSION 54-56
7 CONCLUSION 57-58
8 SUMMARY 59
9 LIMITATIONS OF OUR STUDY 60
10 BIBLIOGRAPHY 61-67
11 ANNEXURES 68-82

ANNEXURES | -Informed Consent Form 68-71
ANNEXURES I|I- Proforma 72-73
ANNEXURES I11-Clinical Images 74-79
ANNEXURESIV-Key To Master Chart 80

ANNEXURESYV- Master Chart 81-82




LIST OF TABLES

S.NO TABLE DESCRIPTION PAGE NO
1 Age wise distribution of cases 28
2 Sex wise distribution of cases 29
3 Visibility of left adrenal gland on sonography 30
4 Comparison of volumes of right and left adrenal gland 31
5 Comparison of adrenal gland volume in male and femal e neonates 32
6 Various comorbidities observed in stressed neonates in the study 33
. Comparison of adrenal gland volume in stressed and non-stressed a
neonates

8 Table depicting total number of comorbidities in neonates 36

9 Comparison of adrenal gland volume between normal neonates 37
and preterm neonates

10 Comparison of adrenal gland volume between normal neonates -
and neonates with low birth weight

1 Comparison of adrenal gland size among normal healthy neonates 29
and neonates with hypocalcemia

1 Comparison of adrenal gland volume in neonates with sepsis and 0
normal healthy neonates

13 Comparison of adrenal gland volume in small for gestation age a1
neonates and normal healthy neonates

1 Comparison of adrenal gland volume in neonates whose mothers 1

had pre eclampsia with normal healthy neonates

Xi




Comparison of adrenal gland volume in neonates with meconium

15 _ , 43
stained liquor and normal healthy neonates

16 Comparison of adrenal gland volume in neonates with fetal growth "
restriction and normal healthy neonates

17 Comparison of adrena gland volume in neonates with perinatal 45
asphyxia and normal healthy neonates

18 Comparison of adrenal gland volume in neonates with hypoxic 46
ischemic encephal opathy with normal healthy neonates

19 Comparison of adrenal gland volume in neonates with respiratory 47
distress with normal healthy neonates

20 Comparison of adrenal gland volume in neonates with congenital 48
infections and normal healthy neonates

o1 Comparison of adrenal gland volume in neonates whose mother 49
had premature rupture of membranes and normal healthy neonates

- Comparison of adrenal gland volume in neonates with hypothyroid 5
mothers and normal healthy neonates

- Comparison of adrenal gland volume in neonates whose mothers 51
had oligohydramnios and normal healthy neonates

o Comparison of adrenal gland volume in neonates and number of -

stressors

Xii




LIST OF GRAPHS

S.NO GRAPHS DESCRIPTION PAGE NO
1 Pie chart showing sex wise distribution of cases 29
) Pie chart showing visualization of left adrenal gland on 20
sonography

3 Bar graph comparing adrenal gland volume in males and -
females

A Bar graph depicting various comorbidities amongst stressed -
neonates

c Bar graph comparing adrenal gland volume in stressed and non- a
stressed neonates

6 Pie chart depicting the number of stressorsin the neonates 36
Bar graph depicting adrenal gland volume in preterm babies as

7 ) 37
compared to normal babies

8 Bar graph comparing adrenal gland volume among low birth -
weight babies and normal healthy neonates

o Bar graph comparing the adrena gland size in neonates with 29
hypocal cemia and normal healthy neonates

10 Bar graph comparing the adrenal gland volume in neonates with 40
sepsis and normal healthy neonates

1 Bar graph comparing the adrenal gland volume in small for a1
gestational age neonates and normal healthy neonates

1 Bar graph comparing the adrenal gland volume in normal 1

healthy neonates and neonates whose mother had pre eclampsia

Xiii




Bar graph comparing the adrena gland volume in neonates with

13 43
meconium stained liquor and normal healthy neonates

14 Bar graph comparing volume of adrenal gland in neonates with "
fetal growth restriction and normal healthy neonates

1 Bar graph comparing the adrena gland volume in neonates with 45
perinatal asphyxia and normal healthy neonates

16 Bar graph comparing adrenal gland volume in neonates with 46
hypoxic ischemic encephal opathy and normal healthy neonates
Bar graph comparing the mean adrenal gland volume in

17 neonates with respiratory distress syndrome and normal healthy 47
neonates

18 Bar graph comparing the adrena gland volume in neonates with 48
congenital infections and normal healthy neonates
Bar graph comparing the adrenal gland volume in neonates

19 whose mother had premature rupture of membranes with normal 49
healthy neonates

20 Bar graph comparing adrenal gland volume in neonates with 5
hypothyroid mothers and normal healthy neonates

o1 Bar graph comparing adrenal gland volume in neonates whose 51
mothers had oligohydramnios and normal healthy neonates

- Bar graph comparing number of stressors and adrena gland 53

volume in neonates

Xiv




LIST OF FIGURES

S. NO FIGURE DESCRIPTION PAGE NO
1 Anaomy of Adrend Gland 5
2 Ventrd Relationsof Right Adrenal Gland 6
3 Ventrd Relations of Left Adrenal Gland 7
4 Embryological Development of 7 Week Fetus 10
5 Histology of Adrenal Gland 11
6 Lying Down Adrend Gland 15
7 Horseshoe Adrend Gland 16
8 Ultrasonography of Adrend Gland 17
9 Zoomed Image of Ultrasound of Adrend Gland 17
10 CEUS of Adrend Showing A Mass 18
11 | CT of Adrend Gland 19
12 MRI of Adrendl Gland 20

XV




I ntroduction

INTRODUCTION

The adrenal glands (also known as suprarenal glands) are small glands located
on the top of both kidneys and are responsible for the production of few important
hormones- aldosterone, corticosteroids and sex steroids. They play a very important
role in the development and growth of the fetus and the survival of the infant after

birth, apart from other important functions.

Adrenal gland is composed of adrenal cortex and adrenal medulla, with the
cortex being responsible for the production of steroid hormones and the medulla being
responsible for the production of catecholamines, epinephrine and norepinephrine.
The adrenal gland of a neonate is composed of a fetal zone and a definitive zone, in
which the fetal zone constitutes the majority portion of the adrenal cortex at birthl",
There have been various studies which have shown that the fetal zone undergoes
involution whereas there is development of the definitive zone immediately post
natally.[>® These changes start during the fetal life and can be influenced by a variety
of feto-maternal factors'” Since the fetal zone is responsible for the production of
adrenal androgens, its involution results in a quick reduction in the levels of

androgens. > 78l

The decrease in the postnatal weight and size of the adrenal gland can be
divided into two phases: rapid phase which starts from birth & ends at second week of
life and followed by a dower phase. The decrease in the weight correlates with the

decrease in the volume of fetal zone and the number of cellsin it
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The adrenal gland volume significantly decreases during the first two weeks of
life following which it remains fairly constant. The changes occurring during the fetal

life as well as post natally help in determining the functioning of the adrenal gland.!*"

In spite of various advances in the field of neonatology and ultrasonography,
the diagnosis and treatment of various pathologies of the adrenal gland as well as

checking for its optimal functioning poses a major challenge.

There is alack of radiological datain terms of the various changes in the size
and shape of the suprarenal glandsimmediately post natally and if these factors play a

significant role in predicting the outcome of the neonate.
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Objectives

AlIM OF THE STUDY:

e To measure adrenal gland size of neonates using high resolution 2D
ultrasound and compare the sizes between neonates with comorbidities and
normal healthy neonates.

OBJECTIVESOF THE STUDY:

* To establish the volume range of adrenal glands in neonates with no known
maternal or fetal comorbidities

» To establish a volume range of adrenal glands in neonates with maternal or
fetal or both comorbidities

» To establish a correlation between the volume of adrenal gland in neonates
and presence or absence of comorbidities

* To establish a correlation between adrena gland volume and the number of

comorbiditiesin the neonate
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Review Of Literature

REVIEW OF LITERATURE

Adrenal glands, also known as suprarenal glands opart of the endocrine

system. They are paired organs and are usuallyrasymcal.

GROSSANATOMY:

The adrenal glands are located in the lateral petitoneum, above the
superior pole of the kidneys. They are surroundgdhe perirenal fascia of the

corresponding sides.

The right adrenal gland is triangular in shape #hiie left adrenal gland is
crescent shaped. On cross section, the right ddytaral can be either linear, comma
or V shaped while the left adrenal gland can bengular or Y shaped. The right
adrenal gland is located slightly lower as compdrethe left adrenal gland and is

more medial to the spine as compared to the left.

The adrenal glands are located in the middle ofaibh@ominal cavity, being
situated in front of the 12rib on right side and in front of T1and 12" ribs on left

side.

Each gland has a body and two limbs: medial aretdhtimbs and consist of
two portions: outer cortex and inner medulla. Theex is dark yellow in colour with
a fine granular surface and is firm in consisteridye medulla appears as a friable

mass and is dark red in colour.

The size of adrenal gland is larger in neonatesiafahts, as compared to
adults, being 1/3 the size of the kidneys. The maximum width of tight adrenal

gland is 6.0 mm while the maximum width of the laftrenal gland is 8.0 mm. Each
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adrenal gland has an approximate weight of 6.0 Time. average dimensions of the

adrenal gland in adults is approximately 5.0 xx3M06 cm.

Adrenal Glands

Adrenal Gland Regions
Adrenal Cortex
Adrenal Medulla

Adrenal Glands

Adrenal Cortex Zones

Zona Reticularis
| | ,_Ij Zona Fascuculata
- ——— Zona Glomerulosa

S
© Lineage

Figure 1: Anatomy of adrenal glands

RELATIONS

The relations of adrenal glands are important feosurgical point of view and
helps in deciding the approach to a procedure &edirhportant structures that a

surgeon might encounter while performing the plahmecedure.

For each adrenal gland, the dorsal and laterdioalaare almost similar.

Dorsal and lateral relationships

The adrenal glands are in contact with the sup@aatr of posterior abdominal
wall via the perirenal fat and pararenal fascia Badh close proximity with the crus
of diaphragm on both sides. These separate thegfanm the pleural reflections and

11" & 12" ribs.
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Ventral relations

The right adrenal gland on its ventral and latesect is overlapped by the
peritoneum between liver, kidney and hepatic flexaf colon. Therefore the right
adrenal gland can be adequately exposed surglmalijssecting this peritoneal layer.
[Lyentrally and medially, the right adrenal glandsisiated behind the IVC which
separates it from the epiploic foramen superiorig &om the duodenum & head of

pancreas inferiorly.

Figure 2: Ventral relations of right adrenal gland

It is difficult to surgically approach the left aral gland as compared to the
right from the ventral aspect as it is attacheth&viscera of the dorsal mesogastrium
by the spleen and body of pancreas. The pancieadig separates the gland from the

lesser sac and the stomach.
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Figure 3: Ventral relations of left adrenal gland

Medial relationships

The right adrenal gland lies posterior to the IV@ile the left adrenal gland
lies anterior to the origin of the celiac trunk,inme separated from the aorta by a

distance of 7.0 mm. The left adrenal gland als® ilkeclose proximity to the left renal

vesseld!?

ARTERIAL SUPPLY

The adrenal glands receive arterial supply froradlsources:

1. Superiorly, arising from the inferior phrenic agter
2. Medially, arising as a branch of abdominal aorta

3. Inferiorly, via branches of renal artery
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The cortex and medulla are supplied by the capilt@twork. As a result,
steroid hormones present in the blood, pass thrahghmedulla which might be

favorable in the transformation of norepinephrio@pinephrine.

VENOUS DRAINAGE

The adrenal veins arise from the hilum and drato the IVC on right side

and into the left renal vein on left side aftenjag with the left inferior phrenic vein.

During surgical procedures, vascular control of slteenal vein is easier on
the left side as compared to the right becausadhenal vein on the left side is longer
(approximately measuring 30.0 mm), joins with tledt linferior phrenic vein and
courses obliquely downwards to enter the left remah. The right adrenal vein is
shorter in length (approximately measuring 6.0 nam) directly enters the posterior

aspect of IVC, thus increasing the risk of vascatanplications.

Double adrenal veins can also be seen in few ¢abes.

LYMPHATIC DRAINAGE

The lymphatic vessels of both adrenal glands follloree main pathways of drainage:

1. Ending in the lateral aortic nodes ( right or lefgnterior to the diaphragmatic
crura and proximal to the celiac trunk

2. Ending in the lateral aortic nodes ( right or lgftpximal to the junction of
IVC and left renal vein

3. Ending in the thoracic duct or lymph nodes in tlstprior mediastinum by

piercing through the diaphragmatic crura.
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Only the cortex of the adrenal gland is drainedthy lymphatic vessels, not the

medulla. Thus, corticoids may be found in the thimrauct.

INNERVATION

The presynaptic sympathetic fibers arising fromtti@acic splanchnic nerves

synapse directly with chromaffin cells.

The post synaptic fibers arising from the celiawtiaorenal and renal ganglia

innervate the surrounding vessels.

EMBRYOLOGY

Fetal pituitary gland secretes ACTH which is themar regulator of the

growth, functioning and development of the adreytahd during fetal lifé*!

The cortex of the adrenal gland develops from teamic mesoderm of the

urogenital ridge while the medulla develops frormnaécrest tissué®!

During fetal development, around 5th week, mesa@heaiells from the
posterior abdominal wall, lying between the root mksentery of bowel and
developing urogenital ridge proliferate and forme tiprimitive adrenal cortex.
®Ipuring the 6th week, mesothelial cells further surd the adrenal cortex resulting
in the formation of adult or definitive cortéX! During 8th week of fetal
development, there is separation of the corticadsrfeom the remainder mesothelial

cells and it gets surrounded by connective ti$&le.

The medulla of the adrenal gland develops fromrtheral crest tissue (also
known as chromaffin cells) in the sympathetic ganmglat the celiac plexus level.

There is seen migration of these chromaffin celigards the adrenal cortex durin 7
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week of fetal development. With time, they causasgion of the medial aspect of the

cortex along the central vein to reach its cemgosition.

Medulla does not get completely encapsulated &terl stages of fetal
development. The differentiation of the adrenate&ointo the three zones occurs by 3
years of age. At birth, the neonate has only zdomerulosa and zona fasciculata.

The development of zona reticularis takes pla@r l@airing the neonatal period.

7 week fetus

—Mesonephros
o —’> Urogenital ridge

Gonadal ndge—

— Spine

Developing adrenal cortex

Uragenital ridge
— Root of bowel mesentary

- Sympathetic ganalion

I— Suprarenal medulla

- Suprarenal cortex

Developing gonads

Figure 3: Embryological development of 7 week fetus

HISTOLOGY

Histologically, the adrenal cortex is divided intwee zones which also have different

physiological function&®!

1. Zona glomerulosa- outer, thin zone
2. Zona fasciculata- thick, middle zone

3. Zona retricularis- thin, innermost zone
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capsule erulc fasiculata | reticularis
Cortex

Medulla

Figure5: Histology of adrenal gland

Adrenal cortex

Cells in zona glomerulosa appear columnar in skamnged in the form of

irregular cords.

Cells in zona fasciculata ( spongiocytes) are pedyal in shape with a foamy
appearance due to presence of abundant lipid dsoptithin them?® They are
arranged in straight cords radiating towards theluti@. This layer also contains

prominent cortical capillaries.

In zona reticularis, cells are arranged in coraggating in different directions

and anastomosing with each other.
Adrenal medulla

Chromaffin cells are the most abundant cells in ddeenal medulla. These
basophilic cells are columnar in shape and haveuga cytoplasm due to hormone
containing granules. They are centered around thduttary veins. The medulla
contains significant number of preganglionic syrpét fibers and sympathetic

ganglion cells.
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PHYSIOLOGY

The adrenal cortex is responsible for the productibsteroid hormones like
glucocorticoids, mineralocorticoids and adrenal ragdns while the medulla is

responsible for the production of catecholaminpsephrine and norepinephrine.

Every layer in the cortex produces steroid hormamgsg cholesterol as the
precursor with CYP11A1 catalyzing the rate limitisgep®! Zona glomerulosa
produces mineralocorticoids, zona fasciculata gtodicoids and adrenal androgens

are produced by zona reticularis.
Hypothalamic-Pituitary-Adrenal ( HPA) axis:

HPA axis helps in the production of glucocorticoiisd adrenal androgens

from zona fasciculata and zona reticularis.

The paraventricular neurons of hypothalamus, ipaase to circadian rhythm
or stress, result in secretion of Corticotropireasing hormone (CRHY CRH leads
to synthesis and release of ACTH from the antgpituitary gland by binding to its

receptors. ACTH is responsible for the synthesiglatocorticoids.
Renin-Angiotensin-Aldoster one System:
There are two primary regulators of aldosterone&petion:

1. Renin-Angiotensin-Aldosterone system

2. Potassium levels

In response to reduced renal perfusion as sensethéyjuxtaglomerular

apparatus, there is seen production and releassiof which results in conversion of
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angiotensinogen to angiotensin | which is furthenwerted to angiotensin Il by

angiotensin converting enzyme ( ACE) in the lungs. Il results in synthesis of

aldosterone in zona glomeruld$3.

Adrenal medulla and sympathetic nervous system:

Secretion of epinephrine and norepinephrine from #drenal medulla is

controlled by the sympathetic nervous system.

Function:

1. Mineralocorticoids

Mineralocorticoids i.e. corticosterone, 11- deoxyorticosterone and
aldosterone increase reabsorption of sodium andeton of potassium by
acting on the kidneys. Sodium reabsorption in t@sults in increased water
reabsorption causing increase in the blood presduesto raised effective
circulating volume. This is achieved via an inceedn the synthesis of
epithelial sodium channels (ENaC) and sodium-patassATPase in the
distal nephron on the principal ceftd.

Mineralocorticoids also cause excretion of hydrogams at the intercalated
cells.

Glucocor ticoids

Cortisol activates the HPA axis and its level ias&s in response to stress. It
causes increased expression of genes that helpgmlating the immune
system, metabolism, cardiovascular function, repetidn and growth. It
increases the sensitivity of vascular smooth muselks for vasoconstrictors

like catecholamines and inhibits the release obd#ators like nitrous oxide,
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thus helping in maintaining blood pressure. It alaoises suppression of the
immune system. Cortisol is also responsible foraasing gluconeogenesis
and reducing peripheral glucose uptake, thus coactiag the effect of
insulin.

. Androgens

In the gonads and peripheral tissue, the adrendtogans, predominantly
DHEA gets converted to active sex steroids. CittudpDHEA-sulfate is the
best for measuring excess of adrenal androgeng. filag an important role
in puberty in both men and women and are also tlaomsource of
testosterone in females. Increase in the amourddoeénal gland androgen
synthesis is responsible for adrenaréfeAdrenal androgens do not have a
significant role in adult males as the testes lagentain source of testosterone
in them.

Catecholamines

Epinephrine and norepinephrine help in executirgfight-or-flight response
of sympathetic nervous system. They act on theaalpleceptors on the
vascular smooth muscles causing an increase irblited pressure. They
cause an increase in the serum glucose levelstiyatan of glycogenolysis
and causing increased secretion of glucagon thrdaejh-2 receptors and

reduced secretion of insulin using alpha-2 receptor
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VARIANT ANATOMY

1. Lying down adrenal sign:

It is an imaging sign indicating renal agenesigdopia where the ipsilateral
adrenal gland appears as if it was lying down oe {fsoas muscle
posteriorly!*® Because of its linear configuration, it is alsdlesas discoid,
straight, elongated or pancake adrenal gland.

It is an important sign for confirmation of ren@emesis where the kidney is
not visualized during antenatal ultrasound. ItI@auseful during post natal

scans to differentiate it from post nephrectomyusta

RIGHT KIDNEY BED

Figure 6: Lying down adrenal gland

2. Horseshoe adrenal gland:

It is also called as butterfly, fused or midlineexhl gland and is a very rare
anomaly. In this case, there is a single adreraidywhich is present in the midline

with the fused portion either passing between aamthIVC or behind the aortd!

It is associated with lvemark syndrome or asplesyadrome, neural tube

defects, renal anomalies, diaphragmatic defects/aridbral anomalies.
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Figure 7: Hor seshoe adrenal gland

ADRENAL IMAGING

Radiology plays a very important role in imagingiwas adrenal lesions and
plays a complimentary role to functional and horalagvaluation. It can also reduce
the amount of invasive sampling done in patientsdiagnosis of various adrenal
lesions. The importance of imaging in adrenal gldeslons is for differentiating
benign from malignant lesions, metastatic and noretastatic lesion and for

providing a definitive diagnosis.

1. Ultrasonography:
Ultrasound is a widely available modality for diagis of variety of abdominal
pathologies and is usually the first line imagingdality. Adrenal glands can be
very accurately imaged in infants and neonatesgusitnasonography. However,
in adults the adrenal glands may be obscured dueb@sity or bowel gas.
Although imaging of adrenals is not easy usingasibund, it has a very important

role in incidentally detecting adrenal masses, tooimg changes in an already
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diagnosed adrenal lesion while the patient is eatinent for the same or for
imaging other abdominal structures within the saetéing while at the same time
being cost effective and causing nil to minimaliaion exposure to the patierts.
28,29]

High frequency transducer probes are used for ingagif adrenal glands in
neonates because the size of the adrenal glaadges telative to the body of the

neonaté>’

Figure 9: Zoomed image of ultrasound of adrenal gland
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2. Contrast enhanced ultrasound:

Contrast enhanced ultrasonographic evaluation tiscpkarly useful for the
diagnosis of various adrenal masses. The sengitantl specificity for diagnosing
adrenal malignancies using contrast enhanced oitrakis almost comparable to that
of multiphase CT scan. CEUS should be advocatddeaprimary imaging modality
for suspected adrenal lesions as it reduces thati@d exposure to the patient while

at the same time reduces the cost and time requainedrform an MRI examination.

Figure 10: CEUS of adrenal gland showing a mass

3. Computed tomography:

Computed tomography (CT) is the mainstay for imggiadrenal glands.
Normally, adrenals are viewed as inverted V or Yap#d structures situated
antero-superiorly to bilateral kidneys. They canelasily identified due to large
amount of retroperitoneal fat surrounding the g&and

The CT protocol used for adrenal imaging consié& baseline unenhanced scan
followed by a post-contrast scan in the porto-venpliase ( 60-70 seconds ) and
then a delayed scan at 15 mindt®sThis imaging protocol is based on the fact

that both adrenal adenomas and adrenal malignarstiew rapid uptake of
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contrast, however malignant lesions show slower hoas as compared to
adenomas.

Using these scans, Absolute percentage washout\( APAttenuation in delayed
scan/ Attenuated in unenhanced scan X 100) andiRelgercentage washout (
RPW ) ( Attenuation in delayed scan/ Attenuatioemnanced scan X 100) can be

calculated for characterization of adrenal lesions.

Figure 11: CT of adrenal gland

4. Magnetic Resonance Imaging ( MRI):
MRI is used for very specific indications in cas#sadrenal imaging. It is
used only when contrast enhanced CT scan is codicaited as it does not
provide a significant difference in spatial resmntas compared to CT scan.
Adrenal glands show low to intermediate signalnsty on both T1 and T2

weighted images.
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Figure 12: MRI of adrenal gland
5. Positron Emission Tomography ( PET ):
PET-CT, with the combined advantages of PET as waslICT helps in
assessing the functional nature of the adrenabriegihile at the same time
measuring the Hounsefield unit ( HU ) values of ld&on using unenhanced
CT scans. By assessing a lesion both qualitatigaety quantitatively, benign
and malignant lesions can be differentiated withhsensitivity ( 98-100%)

and specificity ( 93-98%47>!

DEVELOPMENTAL ABNORMALITIESOF THE ADRENAL GLAND

Accessory or ectopic adrenal tissue and adrenardtepia are the two

common abnormalities of development of adrenaldjlan

Accessory adrenal gland tissue, also known as adrenal rest tissue happbaa a
portion of the tissue breaks off during the processadrenal gland development.

These ectopic tissues may contain only the admrééx or both adrenal cortex and
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medulla depending on the stage of development wihenissue separated from the
adrenal gland. Such tissues are seen in nearly 60¥éonates, however majority of
them regress and persist only in 1% of the aduttufation! **52¢ The accessory
adrenal glands usually have no significance buy thecome important if they

undergo malignant transformatié¢3!

Adrenal heterotopia is a rare developmental disorder and occurs whescaessory

tissue of adrenal gland gets incorporated intocasjaorgans like the liver or kidney
as a result of incomplete separation of cells afpive adrenal cortex from the
coelomic mesotheliunt’®4**24Rarely death may occur as a result of excisiomef t

heterotopic adrenal tissue due to adrenal insefiiy.

IMPORTANCE OF ADRENAL GLAND SIZE EVALUATION IN FETUSAND

NEW BORNS

The adrenal gland maturation has been closely dirthethe use of steroids

during the antenatal period, parturition as wellheslevels of oxygen after birth

In a study conducted by Arkadiusz Krzyzanowskilanh&014, it was found
that fetal adrenal gland size and onset of pretabour had a direct relationsHfp.
During a normal pregnancy the relationship betwtdenfetal adrenal zone and the
whole gland remains constant throughout the pregnamowever any disruption in

the same is an indicator of preterm labour.

Normal parturition is initiated by the activatiof fetal HPA ( Hypothalamic-
pituitary-adrenal axis) and a cross talk betweenehdocrine signaling pathways of
the placenta and the fetal adrenal gland. Thisltesu an increased production of

dehydroepiandrosterone-sulfate by the fetal zonéhefadrenal gland. As a result,
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there is an increase in the size of the fetal adrgtand, predominantly due to an
increase in the size of the fetal zone of the arghand. Thus measurement of

adrenal gland size can be an important predictpreterm birtH*®!

Use of steroids in the antenatal period can caas&tions in the steroid

profile which might affect the outcome of a neoniatéhe postnatal peridd”’

However, it has been observed that administratidn steroids like
betamethasone to preterm neonates, although causekiction in the production of
endogeneous 17 hydroxyprogesterone and cortisal,tH®i size of adrenal gland

remains unaffectel®

Few of the very low birth weight infants show epiee of hypotension in the
immediate post natal period which do not show agponse to vasopressors and
volume expanders, however show immediate respomseotticosteroids. This is
termed as glucocorticoid-responsive circulatoryagde which can be associated with
adrenal insufficiency!*®*%Very premature infants fail to produce adequatentjties
of cortisol. The fetal zone of the adrenal glanchrea produce cortisol. It is
responsible for the production of majority of adiemndrogens. Therefore, such
babies show an increase in the size of the adgdaat with a significantly enlarged

fetal zone.

Ultrasound evaluation of adrenal gland size in a¢®® can serve as an
adjunct to various laboratory parameters like secortisol or low dose serum ACTH

levels®!
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In babies with Trisomy 18, the length of the adtegiland is significantly
lower than those with normal healthy neonates steisi with hypoplasia of adrenal

gland®?

The volume of adrenal gland in fetuses during anabrgestation correlates
well with the gestational age as well as the eg@ohdetal weight of the fetus. Thus
normal growth of the fetus can be assessed by megsthe size of the adrenal

glands®®

REVIEW OF STUDIES

The study conducted by Oppenheime¢ral in 1983 found the adrenals to be
located in the suprarenal position having a V' ‘8t shaped configuration in the

sagittal and coronal projectiétf!

Elaine Scott et al, in their study conducted in @96und that in adrenal
glands the central hyper echogenic area surrourmeé hypo echogenic zone
becomes difficult to distinguish with age as theangl becomes smaller and

differences in echogenicity become less mafked.

In a study conducted by V Klingmuller et al, ulvasd was performed on 205
healthy new borns with the aim of determining tldeeaal gland volume. The study
revealed that the adrenal gland undergoes an itwnlof 67% by the end of first

week of life®®!

Tijen Karsli et al, in their study in 2017 studig@ appropriate for gestational
age infants and calculated the adrenal volume. Tioemd it to be related to

gestational age, pre eclampsia and intraventritwdarorrhagé’
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Shigeo lijima in 2018 studied 350 neonates withia first 3 hours of life and

found the adrenal gland area to be correlating géttational agé®>"!

M Bronshtein conducted a study in which pregnantdies between 12 to 17
weeks of gestation underwent transvaginal sonograpid the length of adrenal
gland of the fetus and the ratio between the lergjttadrenal and kidney were
determined. The study showed that there was arlimeaease in the length of the
adrenal gland and a decrease in the adrenal to ratia in healthy fetuses during
these gestational periods. Also, mothers who hedottyi of being treated for

congenital adrenal hyperplasia had fetuses withallsr sized adrenal glaftf!
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METHODOLOGY

7.1 Source of data:

A one year Hospital based comparative study will dmnducted in the
department of Radio-diagnosis, on the neonatesmaet the inclusion criteria, from
January 2021 to December 2021 at KLE’'s Prabhakae Ktospital and Medical

Research Centre, Belagavi.

7.2Method of collection of data:

(a) Study design: Hospital based comparative study

(b) Sample size:
The minimum sample size was calculated using thelfowing formula:-

Za + ZP7°
[ iy
Given r = 0.35[2]

(14 7)
(1-71)

c=05xIn[

]

c=0.365
Foro= 10%, 4. = 1.68

B =20%, B =0.84

N=51

51 babies with comorbidities and 51 normal heattégnates will be examined for

this study.
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(c) All babies will be evaluated clinically and thendemgo an ultrasonography of
the abdomen to look for adrenal gland size usingNIMRAY M7 Premium
machine The adrenal gland size will then be caredlavith the various clinical

data obtained.

(d) Sampling method Universal sampling

(e) DURATION: One year — between January 2021 to Decenep 2021

(f) Inclusion criteria:

Neonates admitted to the NICU immediately aftethbar neonates coming to

the department of radio diagnosis between the emggf day 1 to day 4.

(9) Exclusion criteria:

1. Major congenital anomalies

2. Parental refusal of participation

(h) Proposed method of Statistical data analysis:

For the continuous quantitative variables mean staddard deviation will be
calculated. For the purpose of comparison if the éadivided into two groups with
respect to certain qualitative characteristic,dbetinuous variables will be compared

using suitable tools of statistics like unpairagisnt’s t test.

Discrete variables will be represented by mediantaSle graphs will be used

to depict the comparison.
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The categorical data will be expressed in termsts, ratios and percentages.
The association between the outcome, clinical @mdadyraphic characteristics will be

tested using Chi-square test, test of proportioRisiner’'s exact test.

When we compare two independent groups having datwe values,
generally student's unpaired t test is applied. discrete variables nonparametric

tests will be used.

Apart from the above suitable tools like ANOVA, oaation, regression etc.,

will be used according to the need.

For all the tests the value of p less than 5% {0uilb be considered significant.

() MEeTHoDOLOGY : A written informed consent will be obtained from #he
parentsof the subjects. The above mentioned study popuatiho meet the
inclusion criteria will be subjected to ultrasonaghy of abdomen to look for
adrenal gland on MINDRAY M7 Premium machine equibpeith a 7.5-12
MHz high frequency linear array transducer. Thenages will be examined on
real-time two-dimensional grey-scale and the imagiisbe stored securely on
a portable drive. Clinical details of the motherdatheir neonates will be
obtained. The adrenal gland size measured by aitreswill then be compared
with the clinical details to look for correlatio®mongst stressed neonates
(neonates with fetal or materal comorbidities) etation between adrenal gland

size and the number of stressors will be estallishe

Follow up: No

EQUIPMENT: MINDRAY M7 Premium machine
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RESULTS

Table 1. Agewisedistribution of cases

AGE NO. OF CASES PERCENTAGE
DAY 1 11 10.80%
DAY 2 16 15.70%
DAY 3 16 15.70%
DAY 4 59 57.80%
TOTAL 102 100%

In this study, atotal of 102 neonates between days 1 to 4 were studied. Out of

these neonates 11 (10.8%) were day 1 old neonates, 16 (15.7%) were days 2 and 3 old

and 59 neonates (57.8%) were 4 day old.
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Table 2: Sex wise distribution of cases

SEX NO. OF CASES PERCENTAGE
FEMALE 50 49%
MALE 52 51%
TOTAL 102 100%

Out of the 102 cases studied, 50 were females (49%) and 52 were males ( 51

%).

Graphl: Piechart showing sex wise distribution of cases

mo

m1
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Table 3: Visibility of left adrenal gland on sonogr aphy

VISIBILITY OF LEFT ADRENAL NO OF CASES | PERCENTAGE
GLAND
YES 24 23.5%
NO 78 76.5%
TOTAL 102 100%

All neonates who fulfilled the inclusion criteria of the study underwent

ultrasonographic examination of the abdomen to look for the adrenal gland size. Out

of 102 neonates, the left adrenal gland was visualized only in 24 cases ( 23.5 %) while

the right adrenal gland was visualized in all the cases that were examined.

Graph 2: Pie chart showing visualization of left adrenal gland on sonography

mN

my
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Table 4: Comparison of volumes of right and left adrenal gland

ADRENAL GLAND | NO OF CASES | MEAN VOLUME | STD DEVIATION
RIGHT 102 1269.27 530.97
LEFT 24 800.71 176.17

In the present study, out of 102 neonates who were studied, the right adrenal

gland could be visualized in all 102 cases while the left adrenal gland could be

visualized in only 24 cases.

The mean right adrenal gland volume was found to be 1269.27 +/- 530.97

mm?® while the mean left adrenal gland volume was found to be 800.71 +/- 176.17

mm?.
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Table 5: Comparison of adrenal gland volume in male and female neonates

SEX NO OF CASES | MEANVOLUME | STD DEVIATION
MALE 52 1284.27 520.48
FEMALE 50 1253.68 546.52

In the present study, out of atotal 102 neonates studied, 52 were males and 50

were females. The mean adrena gland volume in male neonates was found to be

1284.27 +/- 520.48 mm?® while mean adrenal gland volume in females was found to be

1253.68 +/- 546.52 mm?>.

Graph 3: Bar graph comparing adrenal gland volume in males and females
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Table 6: Various comor bidities observed in stressed neonatesin the study

COMORSBIDITY NO OF CASES | PERCENTAGE
PRETERM 32 31.4%
LOW BIRTH WEIGHT 11 10.8%
HYPOCALCEMIA 2 2.0%
SEPSIS 2 2.0%
SGA 2 2.0%
PRE ECLAMPSIA 9 8.8%
MECONIUM STAINED LIQUOR 8 7.8%
FGR 2 2.0%
PERINATAL ASPHY XIA 1 1.0%
HY POXIC ISCHEMIC 3 2.9%

ENCEPHALOPATHY

RESPIRATRORY DISTRESS 4 3.9%
CONGENITAL INFECTIONS 2 2.0%
PROM 4 3.9%
MATERNAL HYPOTHYROIDISM 2 2.0%

OLIGOHYDRAMNIOS

1.0%
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The present study consisted of a total of 102 neonates out of which 51 were
normal neonates while the remaining 51 were neonates with any fetal or maternal,
peripartum or postpartum complications. Amongst the stressed neonates, 32 babies
were preterm babies ( 31.4 % ) while 11 (10.8 %) were low birthweight. 8 neonates (
7.8 % ) had meconium stained liquor, 1 (1.0%) had perinatal asphyxia, 3 neonates (
2.9%) had hypoxic ischemic encephal opathy and 4 ( 3.9%) had congenital infections.
2.0% of the babies had hypocalcemia, sepsis, were small for gestational age or had
fetal growth restriction. Mothers of 9 neonates (8.8%) had pre eclampsia, 4 (3.9%)
had premature rupture of membranes, 2 (2.0%) had maternal hypothyroidism while 1

(1.0%) had oligohydramnios.

Graph 4: Bar graph depicting various comor bidities amongst stressed neonates
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Results

Table 7 : Comparison of adrenal gland volume in stressed and non-stressed

neonates
NO OF MEAN STD
STRESSORS PVALUE
CASES VOLUME DEVIATION
NO 51 1034.67 324.98
0.00
YES 51 1503.88 592.96

In the present study, out of atotal of 102 neonates studied, 51 neonates had no

stressors while 51 neonates had 1 or more stressors. The mean adrenal gland volume

in non-stressed neonates was found to be 1034.67 +/- 324.98 mm® and the mean

adrenal gland volume in stressed neonates was found to be 1503.88 +/- 592.96 mm®.

Graph 5. Bar graph comparing adrenal gland volume in stressed and non-

stressed neonates
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Results

Table 8: Table depicting total number of comor biditiesin neonates

NO. OF COMORBIDITIES | NO.OF CASES | PERCENTAGE
0 51 50.0%
1 28 27.5%
2 13 12.7%
3 9 8.8%
4 1 1.0%
TOTAL 102 100.0%

Amongst the 51 neonates with comorbidities, 28 neonates ( 27.5%) had only 1

stressor, 13 of them (12.7%) had two different comorbidities, 9 (8.8%) had three

different comorbidities while 1 baby (1.0%) had four different comorbidities.

Graph 6: Pie chart depicting the number of stressorsin the neonates
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Results

Table 9: Comparison of adrenal gland volume between normal neonates and

NO. OF MEAN STD
PRETERM PVALUE
CASES VOLUME DEVIATION
NO 70 1129.84 469.73
0.001
YES 32 1180.53 529.88

Amongst the 102 neonates observed in the present study, 32 were preterm
neonates. The mean volume of the adrenal gland in preterm neonates was found to be
1180.53 +/- 529.88 mm°. On comparing this volume with the volume of normal
healthy neonates, the adrenal gland volume in preterm babies was found to be higher
than normal babies with a p value of 0.001 indicating that the data was statistically

significant.

Graph 7: Bar graph depicting adrenal gland volume in preterm babies as

compar ed to normal babies
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Results

Table 10: Comparison of adrenal gland volume between normal neonates and

neonates with low birth weight

LOW BIRTH NO. OF MEAN STD
P VALUE
WEIGHT CASES VOLUME DEVIATION
NO 91 1228.7 536.67
0.026
YES 11 1604.91 341.31

In the present study, a total of 11 low birth weight babies were studied. The

mean adrenal gland volume in the low birth weight group was 1604.91 +/- 341.31

mm?. On comparing this volume with the adrenal gland volume of normal healthy

neonates, the volume of the adrenal gland in low birth weight babies was found to be

higher in the babies with low birth weight with the p value of 0.026 making this data

statistically significant.

Graph 8: Bar graph comparing adrenal gland volume between low birth weight

babies and normal healthy neonates
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Table 11: Comparison of adrenal gland size among normal healthy neonates and

neonates with hypocalcemia

NO. OF MEAN STD
HYPOCALCEMIA P VALUE
CASES VOLUME | DEVIATION
NO 100 1262.26 533.94
0.348
YES 2 1620.0 0.00

In the present study, 2 neonates with hypoglycemia were studied. The mean

adrenal gland volume in these neonates was found to be 1620.0 +/- 0.00 mm?>. On

comparing the volume of adrenal gland in neonates with hypocalcemia with normal

healthy neonates, the volume in babies with hypocalcemia was found to be higher as

compared to the normal neonates with a p value of 0.348. This data was not found to

be statistically significant likely due to the less number of cases included in the

present study, which serves as alimitation of the study.

Graph 9: Bar graph comparing the adrenal gland size in neonates with

hypocalcemia and nor mal healthy neonates
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Results

Table 12: Comparison of adrenal gland volume in neonates with sepsis and

nor mal healthy neonates

NO. OF MEAN STD
SEPSIS PVALUE
CASES VOLUME | DEVIATION
NO 100 1262.26 533.94
0.348
YES 2 1620.0 0.00

In the present study, 2 neonates with sepsis were studied. The mean adrenal

gland volume in these neonates was found to be 1620.0 +/- 0.00 mm?®. On comparing

the volume of adrenal gland in neonates with sepsis with normal healthy neonates, the

volume in babies with sepsis was found to be higher as compared to the normal

neonates with a p value of 0.348. This data was not found to be statistically significant

likely due to the less number of cases included in the present study, which serves asa

limitation of the study.

Graph 10: Bar graph comparing the adrenal gland volume in neonates with

sepsis and normal healthy neonates
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Results

Table 13: Comparison of adrenal gland volume in small for gestation age

neonates and nor mal healthy neonates

NO. OF MEAN STD
SGA PVALUE
CASES VOLUME DEVIATION
NO 100 1254.02 520.18
0.04
YES 2 2032.00 707.11

In this study, 2 neonates who were small for gestational age were studied. The

mean adrenal gland volume in these neonates was found to be 2032.00 +/- 707.11

mm?®. The adrenal gland volume in small for gestational age neonates was found to be

higher than normal healthy neonates with a p value of 0.04 making this data

statistically significant.

Graph 11: Bar graph comparing the adrenal gland volume in small for

gestational age neonates and normal healthy neonates
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Results

Table 14: Comparison of adrenal gland volume in neonates whose mothers had

pre eclampsia with normal healthy neonates

PRE NO OF MEAN STD
PVALUE
ECLAMPSIA CASES VOLUME DEVIATION
NO 93 1199.42 493.87
0.001
YES 9 1991.11 333.98

9 neonates whose mother had pre eclampsia were included in the present

study. The mean adrenal gland volume in these neonates was found to be 1991.11 +/-

333.98 mm®, which was higher when compared to normal healthy neonates with a p

value of 0.001 indicating that this study was statistically significant.

Graph 12: Bar graph comparing the adrenal gland volume in normal healthy

neonates and neonates whose mother had pre eclampsia
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Results

Table 15: Comparison of adrenal gland volume in neonates with meconium

stained liquor and normal healthy neonates

MECONIUM NO OF MEAN
STD DEVIATION | PVALUE
STAINED LIQUOR | CASES VOLUME
NO 94 1215.17 486.97
0.001
YES 8 1905.00 645.04

In the present study, 8 neonates with meconium stained liquor were eval uated

for adrenal gland size. The mean volume of adrenal gland in these neonates was found

to be 1905.00 +/- 645.04 mm?®, which was found to be higher when compared to

normal healthy neonates with a p value of 0.001 making this study statistically

significant.

Graph 13: Bar graph comparing the adrenal gland volume in neonates with

meconium stained liquor and nor mal healthy neonates
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Results

Table 16: Comparison of adrenal gland volume in neonates with fetal growth

restriction and nor mal healthy neonates

NO OF MEAN STD
FGR PVALUE
CASES VOLUME DEVIATION
NO 100 1279.62 531.14
0.165
YES 2 752.00 0.00

A total of 2 neonates with fetal growth restriction were included in the present

study. The mean adrenal gland volume in these neonates was found to be 752.00 +/-

0.00 mm®, which was found to be less than that of normal healthy neonates with a p

value of 0.165. This data was not found to be statistically significant, likely due to the

less number of babies with fetal growth restriction included in the present study

serving as alimitation to this study.

Graph 14: Bar graph comparing volume of adrenal gland in neonates with fetal

growth restriction and normal healthy neonates
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Results

Table 17: Comparison of adrenal gland volume in neonates with perinatal

asphyxia and nor mal healthy neonates

PERINATAL NO OF MEAN STD
PVALUE
ASPHYXIA CASES VOLUME DEVIATION
NO 101 1256.63 517.97
0.015
YES 1 2546.0

In the present study, 1 neonate with perinatal asphyxia was included and the
adrenal gland volume was calculated. The volume of adrenal gland in this baby was
found to be 2546.0 mm?>. This volume was found to be higher when compared to
normal healthy neonates with a p value of 0.015 making it statistically significant.
However, due to the lack of cases in the present study, another study with more

neonates with perinatal asphyxia need to be studied.

Graph 15: Bar graph comparing the adrenal gland volume in neonates with

perinatal asphyxia and normal healthy neonates
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Results

Table 18: Comparison of adrenal gland volume in neonates with hypoxic

ischemic encephalopathy with normal healthy neonates

HIE NO OF MEAN STD P VALUE
CASES VOLUME DEVIATION

NO 99 1261.66 521.99 0.408

YES 3 1520.67 887.96

In the present study, 3 neonates with hypoxic ischemic encephalopathy were

included and their adrenal gland volume was calculated. The mean volume in these

neonates was found to be 1520.67 +/- 887.96 mm°. This volume was found to be

higher than the volume of normal healthy neonates, however the p value for this data

set was found to be 0.408 making it statistically insignificant.

Graph 16: Bar graph comparing adrenal gland volume in neonates with hypoxic

ischemic encephalopathy and normal healthy neonates
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Results

Table 19: Comparison of adrenal gland volume in neonates with respiratory

distresswith normal healthy neonates

NO OF MEAN STD
RDS PVALUE
CASES VOLUME DEVIATION
NO 98 1253.08 534.58
0.128
YES 4 1666.0 182.44

In the present study, adrenal gland volume of 4 neonates with respiratory

distress syndrome was calculated and the mean volume was found to be 1666.0 +/-

182.44 mm?®, which was higher than the adrena gland volume of normal healthy

neonates. However, the p value for this data set was found to be 0.128 making it

statistically insignificant, likely due to less number of cases studied.

Graph 17: Bar graph comparing the mean adrenal gland volume in neonates

with respiratory distress syndrome and normal healthy neonates
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Results

Table 20: Comparison of adrenal gland volume in neonates with congenital

infections and normal healthy neonates

CONGENITAL NO OF MEAN STD
P VALUE
INFECTION CASES VOLUME DEVIATION
NO 100 1275.42 534.49
0.411
YES 2 962.00 0.00

In the present study, 2 neonates with congenital infections were included and
the adrenal gland volume was calculated. The mean volume in this group of neonates
was found to be 962.00 +/- 0.00 mm?, which was lower than the volume of normal
healthy neonates. However the p value in this study group was found to be 0.411,

making it statistically insignificant likely due to less number of neonates studied.

Graph 18: Bar graph comparing the adrenal gland volume in neonates with

congenital infections and normal healthy neonates
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Results

Table 21: Comparison of adrenal gland volume in neonates whose mother had

prematur e ruptur e of membranes and nor mal healthy neonates

NO OF MEAN STD
PROM PVALUE
CASES VOLUME DEVIATION
NO 98 1281.16 536.98
0.265
YES 4 978.00 225.17

In the present study, 4 neonates whose mother had premature rupture of

membranes were studied. The mean adrenal gland volume in these neonates was

found to be 978.00 +/- 225.17 mm3, which was found to be lower than that of normal

healthy neonates. However, the p value for this data set was found to be 0.265 making

this data statistically insignificant.

Graph 19: Bar graph comparing the adrenal gland volume in neonates whose

mother had prematur e rupture of membranes with normal healthy neonates
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Results

Table 22: Comparison of adrenal gland volume in neonates with hypothyroid

mothers and normal healthy neonates

MATERNAL NO OF MEAN STD
P VALUE
HYPOTHYROIDISM CASES VOLUME | DEVIATION
NO 100 1280.74 529.96
0.124
YES 2 696.00 0.00

In the present study, 2 neonates whose mothers had hypothyroidism were
included and their adrenal gland volume was calculated. The mean adrenal gland
volume was found to be 696.00 +/- 0.00 mm?® which was lower as compared to normal
healthy neonates. However, the p vaue for this set of data was 0.124 making it

statistically insignificant.

Graph 20: Bar graph comparing adrenal gland volume in neonates with

hypothyroid mothersand normal healthy neonates
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Results

Table 23: Comparison of adrenal gland volume in neonates whose mothers had

oligohydramnios and nor mal healthy neonates

NO OF MEAN STD
OLIGOHYDRAMNIOS PVALUE
CASES VOLUME | DEVIATION
NO 101 1256.77 518.31
0.016
YES 1 2532.0

In the present study, 1 neonate whose mother had oligohydramnios was
included and the adrenal gland volume was calculated. The adrenal gland volume in
this neonate was found to be 2532.0 mm®. The volume of adrena gland in this
neonate was found to be higher than normal healthy neonates with a p value of 0.016
making the data statistically significant. However, further study with more number of
neonates with mothers having oligohydramnios need to be done for better anaysis of
this parameter.

Graph 21: Bar graph comparing adrenal gland volume in neonates whose

mother s had oligohydramnios and nor mal healthy neonates
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Results

Table 24: Comparison of adrenal gland volume in neonates and number of

Stressors
NO OF MEAN STD
NO CASES P VALUE
STRESSORS VOLUME DEVIATION

0 51 1034.67 324.982

1 28 1345.82 624.287

2 13 1576.08 604.814 0.001

3 9 177711 146.523

4 1 2532.00 -

In the present study, atotal of 102 neonates were studied. 51 neonates had no
maternal or fetal stressors and their mean adrenal gland volume was found to be

1034.67 +/- 324.982 mm?®.

51 stressed neonates were included in this study, out of which 28 neonates had
only 1 stressor and had a mean adrenal gland volume of 1345.82 +/- 624.287 mm®, 13
neonates had 2 stressors with a mean volume of 1576.08 +/- 604.814 mm?®, 9 neonates
had 3 stressors with a mean adrenal gland volume of 1777.11 +/- 146.523 mm?® and 1

neonate had 4 stressors with an adrenal gland volume of 2532.00 mm®.
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Results

Graph 22: Bar graph comparing number of stressors and adrenal gland volume

in neonates
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Discussion

DISCUSSION

The present study was conducted with the aim of evaluating adrenal gland size
in neonates (healthy and stressed) using transabdominal sonography and try to
establish the mean adrenal gland volume in normal healthy neonates and comparing
that volume with various clinical parameters, which might act as stressors and
determine the relationship between the adrenal gland size and the stressors. It was also
aimed to determine which parameter most significantly affects the adrenal gland

volume in neonates.

Babies within the age range of Day 1 to Day 4 of life without any known

congenital anomalies were included in the study.

After taking informed consent from the parents, transabdomal sonography was
performed on these neonates and adrenal gland volume was determined. This volume
was then compared to various clinical parameters (maternal and fetal) and looked for

any correlation.

102 neonates were evaluated in the present study with 51 being normal healthy
neonates and the other 51, stressed neonates. There was a near equal distribution of
male and femal e neonates in the present study. Most of these neonates were evaluated

on day 4 of life.

Out of the 102 neonates included in the present study, the right adrenal gland
was visualized in al the neonates while the left adrenal gland could be visualized in
only 23.5 % neonates. This can be due to difficulty in visualization of the left adrenal

gland due to its anatomical location with the air in the stomach and bowel loops
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Discussion

masking its appearance. The mean volume of right adrenal gland (1269.27 +/ - 530.97
mm?) was found to be higher than that of the left adrenal gland (800.71 +/- 176.17

mmq).

This was similar to a study conducted by Elaine M Scott in 1990 , in which
they could not demonstrate the left adrenal gland in 14 % cases. The size of left

adrenal gland was also found to be smaller than that of the right adrenal gland.™

The study did not show any significant difference between the adrenal gland
size in males and females with the mean adrenal gland volume in males being
1284.27 +/- 520.84 mm® and the mean adrenal gland volume in females being

1253.68 +/- 546.52 mm*>

A study conducted by Tijen Karsli in 2017 depicted that the adrenal gland size
was smaller in females as compared to males. This was in contradiction to the results

of the present study where no significant difference between the two was found.!!

The mean adrenal gland volume in stressed neonates (1503.88 +/- 592.96
mm?) was found to be significantly higher than normal healthy neonates (1034.67 +/-

324.98 mm®). Study conducted by Shigeo lijema yielded a similar result.[***

However, a study conducted by David Oppenheimer in 1983 did not find any
significant difference between the size of adrenal glands in stressed and non stressed

neonates.>

In the present study, it was found that as compared to normal healthy
neonates, the volume of adrenal gland in preterm neonates (1180.53 +/- 529.88 mm®),
low birth weight neonates (1604.91 +/- 341.31 mm?®), small for gestational age

neonates ( 2032.00 +/- 707.11 mm®), neonates whose mothers had pre eclampsia
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Discussion

(1991.11 +/- 333.98 mm°), neonates with meconium stained liquor ( 1905.00 +/-
645.04 mm®), neonates with perinatal asphyxia ( 2546.0 mm®) and neonates whose

mothers had oligohydramnios ( 2532.0 mm®) was significantly higher.

Similar findings were observed in the study conducted by Shigeo lijema in
2018 who showed a positive correlation between adrenal gland size and small for
gestational age neonates while a negative correlation was found between adrenal
gland size and gestational age.[*>>"!

This study also showed that the adrenal gland volume in neonates with
perinatal asphyxia was higher when compared to normal healthy neonates. These
changes might occur because in response to the stressfull stimuli of perinata
asphyxia, there is redistribution of blood to important organs like adrenal glands
resulting in their vascular congestion, and in turn enlargement in the size.

Study conducted by Tijen Kardli in 2017, showed that presence of pre
eclampsia in the mother correlated positively with the adrenal gland size in
neonates.!

This study also showed that such neonates with perinatal stressors and
increased adrenal gland size are more prone to develop intraventricular hemorrhage.

The present study also establishes a relationship between the number of
stressors and the adrenal gland volume. It was found that the volume of adrenal gland
significantly increases with the number of stressors. The mean adrena gland volume
in a neonate with 1 stressor was found to be 1345.82 +/- 624.287 mm® while the mean
adrenal gland volume in a neonate with 2 or more stressors was found to bel696.3 +/-
500.291 mm°. This type of comparison has not been established in any previous

studies.
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Conclusion

CONCLUSION

Adrena gland size can be easily evaluated using transabdominal sonography

owing to the reduced amount of abdominal fat in neonates and the reduced

depth of the adrenal gland from the surface

Right adrenal gland can be more readily evaluated as compared to the left

adrenal gland owing to obliteration due to gas present in the stomach and bowel

loops.

On comparing the adrenal gland size among stressed and non stressed neonates,

the following observations were made:

®
%

®
%

®
L4

The size of adrenal gland does not vary significantly between male and
female neonates

The volume of the right adrenal gland was found to be higher than the
volume of left adrenal gland

The adrena gland volume in stressed neonates was found to be higher
than the volume in non stressed neonates

Amongst stressed neonates, babies with low birth weight, preterm
neonates, small for gestational neonates had a higher adrenal gland
volume

On comparing maternal complicating factors, mothers with pre
eclampsia and premature rupture of membranes had babies with a
higher adrenal gland volume

The volume of adrenal glands increases significantly depending on the
number of stressors that the baby was exposed to

Scope for future studies:
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Conclusion

% Another study with a higher number of babies who are small for

gestational age, have sepsis, hypoxic ischemic encephalopathy,
respiratory distress syndrome, fetal growth retardation, hypocalcemia,
neonates with hypothyroid mothers and mothers with oligohydramnios
should be conducted to obtain a statistically significant result

Long term follow up should be conducted to monitor babies with a
higher adrenal gland volume to look for any long term complications
Studies should be conducted to obtain a nomogram for adrenal gland
volume in fetal life and assessed for any changes in adrena gland
volume in stressed fetuses so that further complications in the neonatal

life can be avoided
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Summary

SUMMARY

The study conducted was a comparative study

102 neonates were studied after observing the various inclusion and exclusion
criterias

Out of the 102 neonates, 51 were norma healthy neonates and 51 were
stressed neonates

After taking written informed consent from the parents, the neonates
underwent transabdominal sonography for the assessment of adrenal gland
size and the volume of the adrenal gland was compared between normal and
stressed neonates

Right adrenal gland was more readily imaged by ultrasonography as compared
to left adrena gland

The volume of adrenal gland in stressed neonates was found to be higher than
the volume of non stressed neonates

The adrenal gland volume increases significantly compared to the number of
stressors the neonate has been exposed to

The results obtained during this study correlated well with studies conducted

by other authors previousy
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Limitations

LIMITATIONS

* The study had limited number of babies who were small for gestational age, had
sepsis, hypoxic ischemic encephalopathy, respiratory distress syndrome, fetal
growth retardation, hypocalcemia, neonates with hypothyroid mothers and
mothers with oligohydramnios, therefore a statistically significant result could
not be established.

e This study did not focus on following up these neonates for various long term
complications

» This study did not compare adrena gland size in fetal life to correlate with any

stressors that the fetus might have
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ANNEXURE |

INFORMED CONSENT

TITLE OF THE STUDY: Role of Transabdominal Ultrason ography In The
Evaluation Of Adrenal Gland Size In Neonates- A Oné&'ear Hospital Based
Comparative Study

PRINCIPAL INVESTIGATOR:

INTRODUCTION AND PURPOSE:

Adrenal gland is a very vital organ in the humardy@nd the hormones
produced by it play a significant role in the growand development of a fetus and
survival in a neonate in the post natal period.r&he a lack of data regarding the
change of adrenal gland size during gestation aitidl r@sponse to various in- utero
conditions. The purpose of the study is to findbar@ation between adrenal gland size
with various demographic and clinical parameters famd out if adrenal gland size at
birth can help predict adverse neonatal outcomes.

PROCEDURE:

| request you to kindly allow the participation pbur baby in the study
titled study “Role Of Transabdominal Ultrasonograph The Evaluation Of Adrenal
Gland Size In Neonates- A One Year Hospital Basethfarative Study” is being
conducted by

, post graduate in Radio diagnaisiJ. N. Medical

College Belgaum, Karnataka, under the guidance of , Professor

and Head, Dept. of Radio diagnosis, J. N. Medicallg€ye, Belgaum and

, Principal, J.N. Medical College, Belg, Sr. Consultant

Paediatrics , KLES Dr. Prabhakar Kore Hospital,gaeim.
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We request you to allow the participation of yowably in this study as
he/she is eligible to be included. During the stydy will be asked questions
regarding your present and past medical and olistatstory and your baby’s
medical history and you will be required to answeethe best of your knowledge.
Your baby will also have to undergo an ultrasouhthe abdomen.

If you agree for the participation of your baby time study, please furnish the

details pertaining to the study.

BENEFITS:

* Noninvasive modality

COMPLICATIONS:

* No risk to the patient has been documented fromastiund imaging of the
abdomen earlier.

ALTERNATIVES:

If the parents are not willing for their baby tdkéapart in the study, the
child’s treatment or any other further investigasathat he/she wants to undergo,
in future, in KLE will not be affected by their de®n.

VOLUNTARY PARTICIPATION/WITHDRAWAL:

Taking part in this study is voluntary. | may chedsr my child not to take
part in this study, or if | decide for him/her take part | can later change my mind
and withdraw my child from the study. My decisioflwot change the present or
future health care or other services that my chélckives. The study doctor or the
sponsor may stop my child’s participation in thigdy. | will tell of any important
new findings that may change my willingness to awn to take part. If | choose
for my child to not to take part in the study | imieceive the standard treatment

for patients with my child’s condition.
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COSTS:

NIL

Payment for Participation: No incentive will be paid to you for allowing your
child to participate in this study.

COMPENSATION:

In the event that my child becomes injured as alted taking part in this
study, treatment whatever available at KLE chafléatospital, Belagavi, will be
offered to him/her. No reimbursement, compensatiofree medical care is given.
CONFIDENTIALITY:

All information collected about my child during theurse of the study
will be kept confidential to the extent permittey the law. The code numbers will
identify him/her in this research record. Infornwati from this study may be
published but his/her identity will be confidentialany publication.

QUESTION:

If any enquiries in the future or in case of resbarelated injury/ illness,
you may contact following person.

» Dr. Aakanksha Nayyar Post-Graduate, Department of Radio-Diagnosis.
J.N.Medical College, Belgaum Ph.0831-2473777, EAt163 Mob-
09743520983

* DR ASHWIN S. PATIL Guide Professor& Head, Department of Radio-
Diagnosis, J.N. Medical College, Belagavi. Ph. N&@31-2473777, EXxt.
1163

* DR HARSHA HEGDE Chairperson, JNMC, IEC& Scientist D, ICMR,
National Institute of Traditional Medicine, Belagawh. No: 0831-

2473777, Ext. 1529 Mob No: 9480422500
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CONSENT TO PARTICIPATE IN RESEARCH STUDY:

1. I understand that my child will be participatingtie study, which includes
ultrasound of the abdomen.

2. | confirm that | have read and understood the imf@tion in the patient
information sheet. Procedure is explained to medetail along with
information about the advantages and disadvantafyes/ child taking part
in the study. | have been given the opportunityligcuss all aspects of the
trial, to ask questions and hereby consent my dioilgarticipate in the trial
outlined above.

3. | understand that the decision to take part in thtigdy is completely
voluntary and | am aware that | can choose to waldmy child from the
study at any point of time.

4. 1 consent to the photographing or recording of tmwecedure to be
performed including appropriate portions of my dislbody, for medical,
scientific or educational purposes provided his/identity is not revealed
in the pictures or by the descriptive texts acconypag them.

5. | understand that there is no significant risk ilwedl in the test that would
be done in this study.

6. No guarantee or assurance has given by anyone # tesults that may
be obtained.

7. My signature on this form signifies that | have hmgjly decided for my

child’s participation after understanding the abaviermation.

Participant’'s Name/ legally authorized

Representative Signature

Name and signature of witness

Name and signature of interviewer

Date:

Place:
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ANNEXURE 1l

KAHER

J.N. MEDICAL COLLEGE, BELAGAVI

DEPARTMENT OF RADIODIAGNOSIS

TITLE: ” ROLE OF TRANSABDOMINAL ULTRASONOGRAPHY IN THE
EVALUATION OF ADRENAL GLAND SIZE IN NEONATES- A ONEYEAR

HOSPITAL BASED COMPARATIVE STUDY ”

PROFORMA FOR DATA COLLECTION

NAME

AGE

SEX: OP/IP NO

PARENTS’S MOBILE

ADDRESS

USG NUMBER:

CHIEF COMPLAINTS:

HISTORY OF PRESENTING ILLNESS

OBSTETRIC HISTORY
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BIRTH HISTORY

USG FINDINGS:-

a) Adrenal length-

b) Adrenal width

c) Adrenal depth
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ANNEXURE 1l

PHOTOGRAPH OF MINDRAY M7 PREMIUM MACHINE AT KLES DR

PRABHAKAR KORE HOSPITAL, BELAGAVI
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PHOTOGRAPH OF CASES

CASE 1: 3 day old female term baby born via normal vagidelivery who cried

immediately after birth with no fetal or maternaheorbidities

Right adrenal gland volume measures 1176.0° mhile the left adrenal gland could

not be visualized.
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CASE 2: 4 day old term male baby with history of meconiumirstd liquor at birth

Right adrenal gland volume measures 1078.6 mm

213213 1 Dist 2.09 cm
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CASE 3: 4 day old term female baby born via normal vagidelivery who cried

immediately after birth with no fetal or maternaheorbidities

Right adrenal gland volume measures 1001.G mm
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CASE 4: 4 day old preterm male baby born via caesareanioseetho cried

immediately after birth

Right adrenal gland volume measures 1320.G mm
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CASE 5: 4 day old term male baby born via normal vagindivdey who cried

immediately after birth with no maternal or fetaheorbidities

Right adrenal gland volume measures 1067.G mm
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ANNEXURE |V

KEY TO MASTER CHART
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RT RIGHT
LT LEFT

Annexures

Page 80



Annexures

MASTER CHART

ANNEXURE V
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1 B/o Deepali Day 4 162Q 920 q L 0 0 0 0 00 0 0 0 0 0
2 B/o Gouravva twin 2 Day 4 1047 0 1 1 1 0 0 0 0 0 0 0 0 o) 0 q qQ
3 B/o Gouravva twin 1 Day 4 924 0 1 1 1 0 0 0 0 1 0 0 0 o) 0 q qQ
4 B/o Ashwini Day 3 1837 0 1 0 0 0 0 0 0 1 0 0 0 o) 0 q qQ
5 B/o Rajeshwari Day 4 278 1 0 0 0 0 0 0 0 1 0 0 0 o) 0 q qQ
6 B/o Alfiya Day 3 752 1 0 1 0 0 0 0 0 0 1 0 0 0 0 q q
7 B/o Sonal Day 1 1235 854 1 D 0 0 0 0 0 00 0 0 0 0
8 B/o Sunita Day 2 180(Q 1 0 1 0 0 0 0 0 0 0 0 0 0 0 q q
9 B/o Shashi Day 1 234( 0 1 1 0 0 0 0 0 0 0 0 0 0 0 q q
10 B/o Umashree Day 4 863 0 1 1 1 0 0 0 1 0 0 0 0 o) 0 q qQ
11 B/o Vidya Day 1 1532] 1044 1 D L L 0 0 00 0 0 0 0 0
12 | B/o Sarojini Day 4 1151 770 q ) o 1 0 00 0 0 0 0 0 0
13 B/o Aisha Mulla Day 4 2544 0 1 0 0 0 0 0 0 0 0 1 1 0 q qQ
14 | Blo Preeti Day 4 1004 8440 ] o 0 0 0 0 01 0 0 0 0 0
15 B/o Anupama Dayl 150 1 0 0 0 0 0 0 0 0 0 0 0 1 0 q qQ
16 | B/o Anita Day 4 1078 1 0 0 0 0 0 0 0 1 0 0 0 0 0 q q
17 B/o Mashida Day 4 841 0 1 1 0 0 0 0 1 0 0 0 0 Y 0 q qQ
18 | B/o Priyanka Day 4 962 1 0 0 0 0 0 0 0 0 0 0 0 0 1 q q
19 B/o Tejaswi Narayan Day 4 783 0 1 0 0 0 0 0 0 0 0 0 0 o) 0 1 qQ
20 | B/o Babita Day 4 690 0 1 1 0 0 0 0 0 0 0 0 0 0 0 q q
21 B/o Anuja Day 4 696 1 0 0 0 0 0 0 0 0 0 0 0 o) 0 q ]
22 | Blo Priya Patil Day 4 1173 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 q
23 B/o Arati Sagar Day 2 889 0 1 1 0 0 0 0 0 0 0 0 0 o) 0 q qQ
24 B/o Sumaya Day 4 521 1 0 1 1 0 0 0 0 0 0 0 0 o) 0 q qQ
25 B/o Laxmi Day 2 824 1 0 1 1 0 0 0 0 0 0 0 0 1 0 q qQ
26 | B/o Bhakti Day 4 1296 1 0 0 1 0 0 0 0 0 0 0 0 0 0 q q
27 B/o Sairabanu Day 4 100 0 1 0 0 0 0 0 0 0 0 0 0 o) 0 q qQ
28 B/o Savita Day 3 1107 1 0 0 0 0 0 0 0 0 0 0 0 Y 0 q qQ
29 B/o Smitha Day 4 132( 1 0 0 0 0 0 0 0 0 0 0 0 o) 0 q qQ
30 | B/o Radhika Day 4 1064 467 o 0 0 0 0 00 0 0 0 0 0
31 B/o Megha Day 4 1274 654 q o 0 0 0 0 0 00 0 0 0 0
32 B/o Mohini Day 3 935 599 1 q D o 0 00 0 0 0 0
33 B/o Swati Day 4 502 0 1 0 0 0 0 0 0 0 0 0 0 o) 0 q qQ
34 | BloKiran Day 2 527 1 0 0 0 0 0 0 0 0 0 0 0 0 0 q q
35 | Blo Divya Day 2 883 1 0 0 0 0 0 0 0 0 0 0 0 0 0 q q
36 B/o Rashmi Day 4 916 0 1 0 0 0 0 0 0 0 0 0 0 o) 0 q qQ
37 B/o Ashwini Day 4 1067 1 0 0 0 0 0 0 0 0 0 0 0 o) 0 q qQ
38 | Blo Kalavati Day 3 1534 944 q ) o 0 0 00 0 0 0 0 0 0
39 | B/o Sonali Day 1 1691 1014 ] o o 0 0 0 00 0 0 0 0 0
40 B/o Pooja Day 2 984 0 1 0 0 0 0 0 0 0 0 0 0 o) 0 q qQ
41 B/o Anjali Day 2 998 1 0 0 0 0 0 0 0 0 0 0 0 o) 0 q qQ
42 | Bl/o Amruta Patil Day 3 984 0 1 0 0 0 0 0 0 0 0 0 0 0 0 q q
43 | Blo Shruti Day 4 363 561 1 D p 0 0 0 0 00 0 0 0 0
44 B/o Aishwarya Day 4 112§ 1 0 0 0 0 0 0 0 0 0 0 0 o) 0 q qQ
45 B/o Jayashree Day 3 1176 0 1 0 0 0 0 0 0 0 0 0 0 o) 0 q qQ
46 B/o Mandira Day 4 669 1 0 0 0 0 0 0 0 0 0 0 0 Y 0 q qQ
47 B/o Laxmi Mugukar Day 3 1312 0 1 0 0 0 0 0 0 0 0 0 0 o) 0 q qQ
48 B/o Vidyashri Day 4 862 0 1 0 0 0 0 0 0 0 0 0 0 o) 0 q qQ
49 B/o Bhagyashree Day 2 70! 1 0 0 0 0 0 0 0 0 0 0 0 o) 0 q qQ
50 B/o Shashikala Day 4 669 794 D 0 0 0 0 00 0 0 0 0 0 0
51 | B/o Shrutika Day 4 815 0 1 0 0 0 0 0 0 0 0 0 q q
52 B/o Malashri Day 4 1674 1 0 0 0 0 0 0 0 0 0 0 q qQ
53 | B/o Madhushri Day 4 1024 907 o 0 0 0 00 0 0 0 0 0 0
54 B/o Shantamma Day 3 1696 0 1 0 0 0 0 0 0 0 0 0 0 o) 0 q qQ
55 | B/o Shashikala Day 2| 1438 1 0 0 0 0 0 0 0 0 0 0 0 0 0 q q
56 B/o Madhuri Day 3 1305 1 0 0 0 0 0 0 0 0 0 0 0 o) 0 q qQ
57 B/o Anamika Day 4 1139 0 1 0 0 0 0 0 0 0 0 0 0 0| 0 q qQ
58 B/o Pranali Day 1 1169 1 0 0 0 0 0 0 0 0 0 0 0 o) 0 q qQ
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59 B/o Deepashree Day 4 791 726 0 0 0 0 0 0 0 0 0 0 0 0 0 0
60 | B/o Pratyusha Day 4| 779 1 0 0 0 0 0 0 0 0 0 0 0 0 0 o) q
61 | B/o Ashwini Day 3 984 0 1 0 0 0 0 0 0 0 0 0 0 0 0 q q
62 | B/o Shaurya Day 4 634 0 1 0 0 0 0 0 0 0 0 0 0 0 0 q q
63 | Blo Zeenat Day 2 854 1 0 0 0 0 0 0 0 0 0 0 0 0 0 q q
64 | Blo Asha Day 4 1001 0 1 0 0 0 0 0 0 0 0 0 0 0 0 o) q
65 | B/o Tanvi Day 3 1102 1 0 0 0 0 0 0 0 0 0 0 0 0 0 q q
66 B/o Poornima Day 4 132 1 0 0 0 0 0 0 0 0 0 0 0 o) 0 q qQ
67 | Blo Shobha Day 4 1064 461 p o o 0 0 0 0 0 00 0 0 0 0 0
68 | B/o Sheetal Day 4 1274 65 D o (o] 0 0 0 0 0 00 0 0 0 0 0
69 | B/o Meghana Day 3 935 599 ) p o 0 0 0 0 0 00 0 0 0 0 0
70 | B/o Amrita Day 4 502 0 1 0 0 0 0 0 0 0 0 0 0 0 0 q [t
71 | Blo Roopa Day 2 527 1 0 0 0 0 0 0 0 0 0 0 0 0 0 q q
72 | Blo Deepashri Day 2 883 1 0 0 0 0 0 0 0 0 0 0 0 0 0 o) q
73 | Blo Anamika Day 4 916 0 1 0 0 0 0 0 0 0 0 0 0 0 0 q q
74 | Blo Roopashri Day 4 1067 1 0 0 0 0 0 0 0 0 0 0 0 0 0 o) q
75 | Blo Fatima Day 3 1534 944 D ) o 0 0 0 0 00 0 0 0 0 0
76 | B/o Samanvita Day 1] 1691 1014 0 0 0 0 0 0 00 0 0 0 0 0 0
77 | Blo Tanvita Day 2 984 0 1 0 0 0 0 0 0 0 0 0 0 0 0 q q
78 | Blo Rupali Day 4 1620 920 L L D 0 0 0 00 0 0 0 0 0
79 | Blo Avnika Day 4 1047 0 1 1 1 0 0 0 0 0 0 0 0 0 0 q q
80 | B/o Sapna Day 4 924 0 1 1 1 0 0 0 0 1 0 0 0 0 0 o) q
81 | B/o Divya Day 3 1837 0 1 0 0 0 0 0 0 1 0 0 0 0 0 q [t
82 | Blo Farzana Day 4 2781 1 0 0 0 0 0 0 0 1 0 0 0 0 0 o) q
83 | BJ/o Pratyushi Day 3 752 1 0 1 0 0 0 0 0 0 1 0 0 0 0 q q
84 | Blo Gayatri Day 1 123§ 854 D o] 0 (0] 0 0 00 0 0 0 0 0
85 | B/o Ratnamma Day 2| 180D 1 0 1 0 0 0 0 0 0 0 0 0 0 0 q q
86 | B/o Shivani Day 1 2344 0 1 1 0 0 0 0 0 0 0 0 0 0 0 o) q
87 B/o Tasneem Day 4 863 0 1 1 1 0 0 0 0 0 0 0 o) 0 q qQ
88 | B/o Suman Day 1 1533 104p L o o 0 1 1 0 0 00 0 0 0 0 1
89 | B/o Jyotitwin 1 Day 4 1151 770 D p 0 10 0 0 0 0 0 0 0
90 | B/o Jyoti twin 2 Day 4 2544 1 0 1 0 0 0 0 1 0 0 0 0 0 0 o) q
91 | B/o Sanvi Day 4 100§ 840 D p 0 0 0 0 0 10 0 0 0 0
92 B/o Demamma Day 1 150 1 0 0 0 0 0 0 0 0 0 0 0 1 0 q ¢
93 | B/o Aruna Day 4 10794 1 0 0 0 0 0 0 0 1 0 0 0 0 0 o) q
94 | BJo Sonakshi Day 4 841 0 1 1 0 0 0 0 1 0 0 0 0 0 0 o) q
95 | B/o Rashmi Day 4 962 1 0 0 0 0 0 0 0 0 0 0 0 0 1 q q
96 B/o Bhagyashri Day 4 783 0 1 0 0 0 0 0 0 0 0 0 0 o) 0 1 qQ
97 | B/o Rohini Day 4 690 0 1 1 0 0 0 0 0 0 0 0 0 0 0 o) q
98 | B/o Sonali Day 4 696 1 0 0 0 0 0 0 0 0 0 0 0 0 0 o) 1
99 | BJo Versha Day 4 1173 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 q
100 | Blo Priya Day 2 889 0 1 1 0 0 0 0 0 0 0 0 0 0 0 q q
101 | B/o Gangamma Day 4 521 1 0 1 1 0 0 0 0 0 0 0 0 0 0 o) q
102 | BJ/o Vanashri Day 2 824 1 0 1 1 0 0 0 0 0 0 0 0 1 0 q [¢
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