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ABSTRACT Aim and Objectives: To compare the thickness of tunica media of umbilical cord vessels in normal and PIH pa-
tients on histological basis.

1. To calculate thickness of tunica media of umbilical cord vessels in normal patients.
2. To calculate thickness of tunica media of umbilical cord vessels in PIH patients.
3.. Compare between thickness of tunica media in normal and PIH patients.
Materials : The study sampled 30 normal placenta with umbilical cord and 30 placenta with umbilical cord from PIH patients are included 
in the study.
Methods : After delivery, the umbilical cord with placenta were collected from labour room of MGM Hospital, Kalamboli, Navi Mumbai and 
fixed in 10% formalin solution.
For Histology – Standard procedure was used and H & E stain was used. The thickness of tunica media was measured with micrometer 
eyepiece.
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Introduction
•	 Umbilical cord is the life line of the fetus.
•	 Umbilical cord is formed during 4th to 8th week of develop-

ment from the connecting stalk.
•	 Blood flow is established by the end of 5th week of gesta-

tion.
•	 The umbilical cord is helical structure which connects the 

fetus to the placenta and supplies nutrients to the fetus.
•	 It contains 2 arteries and 1vein embedded in Wharton’s 

jelly which gives flexibility, mobility and strength to resist 
compression at the same time allows fetus to move freely. 

•	 PIH is one of the most common pregnancy associated con-
dition which is characterized by generalized edema, hyper-
tension & 

•	 protein urea presenting after 20th  wks of gestation.
•	 PIH as one of the important causes for low birth weight, 

pre mature birth & intra uterine growth retardation.
•	 In India PIH  is one of the major causes of maternal death 

and poor perinatal outcome .The etiology of these disorder 
is still unknown.

•	 Various studies have been done and it is documented that 
PIH occurs in 6 to 20 % of all pregnancy. 

•	 So, our aim of this study is to compare the thickness of tu-
nica media of umbilical cord vessels in normal & PIH pa-
tients on histological bases.

Materials and methods 

Fig: 1 Micrometers Eyepiece.

•	 After ethical review 60 delivered placenta with umbilical 
cord obtained from labour room of MGM Hospital, Kalam-
boli, Navi Mumbai & fixed in 10% formalin solution.

•	 The study was carried upon 60 umbilical cords samples. 30 
Normal & 30 PIH umbilical cord with the written consent 
of the patients.

•	 Tissue section of umbilical cord was taken from the mater-
nal end fetal end.

•	 Blocks were made from umbilical cord tissue by using 
standard protocol.

•	 Slides were prepared and stained with H & E
•	 Thickness of tunica media was measured with micrometer 

eyepiece.
Observation and Results 
1.	 All Umbilical cord showed Two Arteries and Single Umbili-

cal Vein.
2.	 Vein has larger diameter as compare to arteries.
3.	 Vein has thin coat of muscle fibers.
4.	 Thickness of arteries was significantly increase in PIH.
5.	 Thickness of Tunica media significantly increase in PIH. 
 

Fig2: Photograph of Normal Umbilical Cord taken on 10 x 
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Fig 3: Photograph of PIH Umbilical Cord on 10 x

Tunica media of umbilical cord vessels, we observed the signifi-
cant increased in the muscle thickness layers in the PIH.

Comparison of Tunica Media Thickness in Normal and PIH 

NORMAL-Mean Thickness of Tunica Media

PIH- Mean Thickness of tunica media

Fig 4: Showing increase in Tunica Media Thickness In PIH 
ascompare to Normal 

DISCUSSION
•	 The umbilical cord appears to play  important role in  in-

teractions between the mother  & fetus during pregnancy
•	  It has been demonstrated  that the important causes of in-

trauterine growth retardation, premature birth,  low birth 
weight, pre-natal morbidity, the placental & vascular resist-
ance are associated with PIH

•	  The reduction in the vascular layer is mostly accompanied 
by significant structural disorder which have an impact 
upon the tunica intima & media.

•	 We observed a significant increase in the muscle thickness  
layers in the pregnancy induced  hypertension  as com-
pared to normal.

•	 Similar to our study Barwal et.al in  their study reported a 
significant increase in the wall thickness of umbilical  cord 
vessel.

•	 Junelk et al. demonstrated that umbilical Arteries were 
thicker in the PIH then in normal. 

•	 As the pressure rises, the blood vessel distended and vascu-
lar smooth muscle fibers surrounding the vessels contract. 

•	 This is probably due in part, to intrinsic contractile re-
sponse of smooth muscle to stretch. As further rise in pres-
sure of vessel stimulate the increase in contractile unit 
that is smooth muscle fibers. Maintenance of a given wall 
tension as the pressure rises would regain a decrease in 
luminal radius and increase in wall thickness of umbilical 
arteries. 

•	 Umbilical vein has lesser amount of smooth muscle fibers 
as compare to umbilical arteries. Umbilical arteries are 
more compliant than umbilical vein. Pressure rises in the 
lumen of umbilical arteries stretches the arterial wall and 
it tries to compensate for pressure by increase in the wall 
thickness or increase in the effective contractile units. But 
the umbilical vein compensates or increases the effective 
contractile units only upto certain limit of rise in pressure 
and with further rise in luminal pressure, it is unable to 
compensate and becomes dilated and thin wall. 

Conclusion
•	 We Observed significant increase in thickness of tunica 

media in PIH cases.
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