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ABSTRACT:

Background:

Umbilical cord is of fetal origin and disturbance of blood flow through them
would affect fetal growth. IUGR is a clinical disorder when the estimated fetal
weight is below 10th percentile. It is classified into symmetrical, asymmetrical and
mixed types. IUGR is an outcome caused by several risk factors, mainly maternal,
placental, fetal, genetic, and other unknown factors. Intrauterine fetal death and
fetal growth restriction are caused by hyper and moderate coiling of umbilical
cord. Reduced artery and vein wall-to-lumen ratio has been observed in
pathological groups such as preeclampsia, fetal growth restriction, fetal distress,
gestational diabetes, oligohydramnios, and chronic hypertension.

Methodology

This study was carried out on 100 samples after taking ethical clearance from the
institute. After delivery, umbilical cord was cut and fixed in formalin and
processed for histomorphometry, histopathology, Masson’s trichrome and
iImmunohistochemistry. Morphometric analysis was carried out by using Leica
LAS V4.12 software. Histopathology and immunohistochemistry interpretation
was carried out with help of two pathologists who were unaware of this study. We

used Leica/DM 1000-Microscope to view the slides in our study.

viii



Summary

VEGF is an angiogenic factor and its immunoreactivity was less in IUGR when
compared to normal. Endoglin is an anti-angiogenic factor its immunoreactivity
was more in IUGR than the normal cord. It suggests that anti-angiogenic activity
of endoglin interfere with vasculogenesis and inhibits the expression of VEGF.
NSE expression was more in IUGR when compared to normal and GFAP
expression was mild in [TUGR while it was nil in normal cord. These markers
indicate the injury of brain in IUGR neonates. Higher cephalization index was
observed in IUGR shows brain injury. Neonatal weight, CAN score are less in
IUGR which confirms the undernutrition.

NICU admission, fetal distress, still birth amount of liquor was more in ITUGR
when compared to normal and showed statistical significance in our study. All the
histological parameters were less in cases when compared to normal. This might be
the reason for reduced size of vessels and diminished blood flow to fetus. Only
venous dilatation and Whartons jelly oedema was observed in IUGR cords. No
significance was observed when immunomarker are correlated to
histomorphometry and histopathology. Endoglin showed significant negative
correlation with cephalization index.

Keywords: umbilical cord, intrauterine growth restriction, immunohistochemistry,

CAN score, cephalization index, brain injury
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