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Histomorphometric Analysis of Umbilical Arteries in Preeclampsia
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Introduction: Preeclampsia is a pregnanoslated hypertensive disorder complicated with @faal hypoxia and resistance. The hypoxia
and hypertension can induce changes in the morptnicrparameters of umbilical cord and its vessletd tan further affect the blood flow
to the fetusSubjects and Methods Umbilical cords were collected from new-bornspséeclamptic and normal mothers, length and
diameter were measured. Further, cords were preddss histological examination. The diameter, lnatiarea and wall thickness of
umbilical arteries were measureResults: A shorter and narrower cord was observed in paeggsia. The umbilical arteries in
preeclamptic cases were dilated, whereas statlgtgignificant changes were not observed in thekitess of wallConclusion: Dilated
umbilical arteries would be an adaptation to tHecéd babies so as to ensure reduced resistanfaebcirculation.
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Introduction Subjects and Methods

Preeclampsia is a pregnanoglated hypertensive disorder
that has the potential to affect any organ systethé body.
Preeclampsia accounts for 2%—8% of all pregnarttiasgth
a maternal mortality rate reported as 6.94%lhe key
mechanism underlying the development of preeclamssi
thought to be abnormal placentation owing to défect
invasion of the spiral arteries. It leads

dysfunction that further lead to intrauterine growt
retardation, acidosis and high risk of prematufity).

The umbilical cord ties the fetus with the matenplalcenta.
It consists of a single vein and two arteries endeddin a
loose connective tissue, the Wharton’s jelly. Tmebilical
arteries carry deoxygenated blood from the fetusth®
chorionic villi of placenta for oxygenation. Thegessels are
sensitive to the hemodynamic changes in preeclangisce
they are not supplied by vasa vasorum and deperttein
own oxygen supply. Hence, hypoxia and hypertensiam
induce deviations in the histomorphometry of thebilical

vessels. A reductiofi’) as well as, augmentation of the

arterial lumen has been reported in literafi?eThe change
in calibre as well as the structure of the vessaisinfluence
the rate of blood flow and in turn, the fetal ciation.
Hence, the present study was carried out to ewaltlz

to selvera
consequences such as placental hypoxia and enidbthel

The study was conducted as a cresstional analytical
study with two groups. Group 1 included patienteowere
diagnosed with preeclampsia (n = 49) and groupcRided
healthy, normal, pregnant females (n = 49). Patienith

chronic hypertension, gestational diabetes melliared
cardiovascular diseases were excluded from theysilite
length of the cord was measured using a measuajey and
diameter by Vernier callipers. The study was appdoby
the institute’s research and ethical committee.

Umbilical cords were collected from new-borns ofrmaen

delivered in a tertiary care hospital during thequk2016 to
2018 after availing a written informed consent frahe

mothers recruited to the study. Cord samples welteated
from the placental and fetal ends of the cordcr{ilfrom the
respective attachments). The tissues were fixedlQfb

neutral buffered formalin and further processechvgtades
of alcohol (dehydration), xylene (clearing) and gfin

(impregnation and embedding). Sections of 5 pumktigss
were cut using a microtome and further stained gusin
haematoxylin and eosHf! After mounting, slides were
viewed using Olympus BX43 bright field microscope.

The diameter of the lumen, the luminal area of dhery,

and the total wall thickness were measured usinggd

software. The total wall thickness was measured fthe

endothelium to the last row of smooth muscle dallsinica
media. All the data were analyzed using SPSS softwa

morphological changes in the umbilical arteries by
histological examinations.
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(version 19.0). The data were expressed as mead #rS
median (Interquartile range (IQR)) as per the diigtion of
data and tested using Independetast or Mann WhitneyJ

test accordingly. A pvalue less than 0.05 was considered as
statistically significant.

Result

: NS
Figure 1: Dilated umbilical artery in group 1 (preeclampsia)
(X100)

Figure 2: Umbilical artery in group 2 (control samples) (X100)

Table 1: Morphometry of umbilical cord and arteries in

preeclampsia and control samples

Parameter Preeclampsia Control (n | p-
(n=49) =49) value
Mean + SD/ Mean + SD/
median (IQR) median
(IQR)
Length of the cord| 37.76 £+ 4.91 50.05 + 4.84 <0.001
(cm)
Diameter of the cord| 7.89 (1.94) 10.24 (1.45) <0.001
at placental end
(mm)
Diameter of the cord| 8.34 +1.48 9.83+1.51 <0.001
at fetal end (mn
Diameter of | 0.51(0.22) 0.36 (0.23) 0.005
umbilical artery at
placental end (mm)
Diameter of the| 0.51+0.14 0.31+0.11 <0.001
umbilical artery at
fetal end (mm)
Luminal area of the| 1.12 (1.67) 0.77 (0.73) <0.001
artery at placental
end (mm?2)
Luminal area of the| 0.75 (1.08) 0.43 (0.39) <0.001
artery at fetal end
(mm2)
Wall thickness of | 511.9 (103) 524.0 (23) 0.150
artery at placental
end (Lm)
Wall thickness of | 532.3 (61.9) 554.5 (72.6) 0.054
artery at fetal end
(Hm)

SD — Standard deviation
IQR — Interquartile range

The mean age of both groups was 25 years. Thetigesta
age was lower in preeclampsia with 55.1% casesggbess

than 37 weeks. In group 2, all the subjects hadstagjonal
age above 37 weeks. The morphometric parametetiseof
cord such as length of the cord, diameter of thel ci
placental and fetal ends were measured. The urabdards
were significantly shorter and narrower in pree@aia. The
luminal diameter, area, wall thickness were meabsinem
histological slides. The luminal area of umbilicatteries
was significantly increased in preeclampsia [Figure
compared to group 2 [Figure 2]. However, a statidly
significant difference in the wall thickness wag observed
between the two groups. [Table 1] shows the
histomorphometric parameters of the cord and uodili
arteries.

Discussion

The gestational age was comparatively lower in
preeclampsia as compared to group 2. This could be
explained by the fact that early medical intervems$i are
needed in preeclampsia and thus, termination ajrjanecy
might be required. The umbilical cords affected by
preeclampsia were found to be significantly shored
narrower at both ends compared to the control grdine
present findings are consistent with the result&oéch et
al. (2008) and Yasoob et al. (2014) who found aehse in
the length of the cord in preeclamp%id? The reduction in
length was attributed to a deficiency of ghrelinpetent
growth factor, resulting in reduced blood flow amatrients

to the cord’® A lower gestational age also might be a
causative factor for a shorter cord. The reduciiorthe
diameter, as well as the cross-sectional area, deen
ascribed to the reduction in the Wharton’s jellyaturonic
acid, the main constituent of the glycosaminoglgcais
replaced by sulfated proteoglycans, thus, resulting
reduced Wharton's jelly content as well as hydratia
preeclampsi& A reduction in the volume of the jelly
would, in turn, lead to altered hemodynamics thathier
result in compromised blood flow and intrauterinrevwgh
retardatior*®

Blanco et al. (2010) reported a wider arterial lamia
umbilical cords of preeclamptic patients that weskated

to the decreased responsiveness of smooth mudddacea
high stretcH” Similar to the previous study, a significant
increase in the diameter and luminal area of théilical
artery at the placental and fetal ends was obseivetie
present study. In contrast to the present studgn let al.
(2002) and Jain et al. (2016), demonstrated a estuc
luminal area and wall thickness in preeclampsiangwio
vasoconstriction and hypoplaid On the contrary,
Almasry et al. (2016) described a thicker artenell
concomitant with a narrow lumen as a result of ifgdtion

of smooth muscle celf§! It has been assumed that the
modifications in these histomorphometric parametensld

be the result of placental hypoxia, a key pathaalgfactor

in preeclampsi&’ The consequences of diminished oxygen
tension on various blood vessels have been stuehidir.
Except for the pulmonary vessels, all other systevessels
responded to hypoxia with an initial vasoconstoicti
followed by vasodilatatiof>™" Thus, we hypothesize that
the dilated lumen of the umbilical arteries could b
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secondary response to placental hypoxia in pregadm
Fetal vascular malperfusion (also known as fetadrttbotic
vasculopathy) is a complication associated withiover

pregnancyrelated disorders, such as preeclampsia, lupus
characterized by venous 8.

anticoagulant and so on,
congestion. Multiple pathological factors that itwe the
entire vascular tree from the umbilical vesselgh®e stem
villi in the chorionic plate contribute to the démement of
fetal vascular malperfusion,
obstruction of the umbilical coff'® Hence, dilated
umbilical arteries could be an adaptation for gfddabies
to ensure better venous drainage.

Conclusion

Dilated umbilical arteries would be an adaptation the
affected babies so as to ensure reduced resisfandetal
circulation.
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