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. 
Background: Neonates are exposed to multiple stressors. Adrenals, important organs of stress response, are likely to mirror the stress, 
neonate is exposed to. This study was done to ascertain if adrenal sonovolumetry reliably assesses presence of stressors in neonates. Subjects 
and Methods: A prospective case-control study was done in a tertiary hospital including all neonates admitted to NICU in study period and 
healthy full term newborns as controls. Both cases and controls underwent adrenal sonography.  Adrenal Volumes were calculated as  product 
of area in coronal and length in perpendicular plane. The volume was divided by neonatal weight to calculate Adrenal volume-index(VI). 
Mean VI’s of cases and controls were compared for any significant difference. Results: Forty cases including 25 preterm and 15 term 
neonates and 80 controls were included in the study.  There was negative correlation between neonatal weight and adrenal size among 
preterm neonates. Mean adrenal VI of cases were significantly higher than controls for both preterm and term cases. Preterm neonates less 
than 32 weeks at birth had significantly higher adrenal VI than preterm cases more than 32 weeks at birth. Conclusion: Sono-volumetry of 
adrenals can be used as marker of stress in neonates irrespective of term or preterm birth. 
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Introduction 

 
Neonates are exposed to multiple stressors both internal and 
external. In addition, peripartal and intrapartal factors like 
intrauterine growth restriction, uteroplacental insufficiency, 
prematurity affect the response of neonates to stressors.[1-3] 
Many a times, neonates present with acute manifestations 
with no obvious antecedent stress. Unlike adults, neonates 
aren’t reliably expressive. Adrenal glands play a major role 
in stress response mechanism. Glucocorticoids, secreted by 
adrenals are important markers of stress.[4-5] In addition, 
normal adrenal glands are easy to visualise  in neonates on 
sonography than adults due to relatively larger adrenal size 
to body weight ratio, superficial in location  and meagre  
surrounding fat.[6] This can be used to  an advantage to 
ascertain whether the neonate is under any active medical 
stressor. This study was done to ascertain if adrenal 
volumetry by sonography can be reliably used to assess the 
presence of any stressor in the neonate. 
 

subjects and Methods 
 
This prospective case-control study was done in a tertiary 
care hospital after taking necessary ethical clearance. 
Sample size was calculated based on NICU admission rates 
in the institute. To increase the reliability of the findings the 

number of controls was determined to be twice the number 
of cases. All neonates admitted to NICU in May 2019 were 
included as cases and healthy full term newborns, with no 
significant antecedent antepartal or peripartal history 
delivered in the same hospital and shifted directly to 
postpartal ward were included as controls. The Controls 
were followed up till 28 days to ensure that only healthy 
controls were included. Controls, with any episode of 
illness warranting attention of a physician, were excluded. 
Gestational age at birth, age of neonate on the day of scan, 
neonatal weight (using digital weighing scale), any 
antenatal, perinatal or postnatal insult were noted for each 
neonate. Both cases and controls underwent sonography 
with a GE Logiq V2 machine using a phased array 
transducer with a small footprint (5-10 MHz), after taking 
informed consent of the parents. The neonatal kidneys were 
imaged and adrenals were localised in 2D scan mode. 
Longitudinal image of the adrenal was obtained. The area of 
the adrenal in this plane was measured using a free hand 
curve tool, by tracing the gland manually [Figure 1], in 
square cm (sq cm). The perpendicular length of the adrenal 
was measured in oblique axial plane using curvilinear 
digitised calipers in cm     [Figure 2]. The area obtained was 
multiplied with length to obtain the volume of the each 
adrenal gland separately. The volume was further divided 
by the weight of the neonate to get the Adrenal volume 
index (VI) in cc per Kg. The mean VI’s were calculated for 
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