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Abstract

Background: Normal foetal development and postnatal survivgehds on healthy placenta. The adverse effects of
diabetes on pregnancy and related foetal outcoreaesel established and through this study we ledtempted to study
the intensity of damage caused, by examining tlkesgand microscopic features of placenta along gtochemical
changesMaterial and Methods: This was a prospective study undertaken in aatgrteaching hospital in which a total
of 80 cases of term pregnancy were studied, outhi¢ch 40 were from diabetic mothers and 40 werenfron diabetic
mothers. Biochemical parameters of all the cases stedied. All placenta were examined on the hzfsigoss features,
histological & histochemical changdResults: In the present study, it was noted that gross naogly of placenta was
not much altered between diabetic and normal methat showed marked variation in the histologidatlihgs. On
microscopic examination, marked basement membisnkening, vascular proliferation, chorangiosisasyial knots,
villous fibrosis and edema were noted among diabmbthers and most common postnatal complicationeafborns
among diabetic mothers was macrosor@anclusion: This study highlights the impact of gestational anegestational
diabetes mellitus on placenta as observed by tignit@e of histological changes inspite of havingteolled glycemic
status either by diet or insulin and associatednatal morbidities of newborns.
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Introduction

The placenta is a vital in-utero organ that separ#te
maternal and fetal circulations, transfers nutgent
waste products and plays a central metabolic nole i
pregnancy [1]Placental pathology is always associated
with certain fetal complications, so examination of
placenta is subject of fascinations for pathologist

It reflects prenatal health status of the baby,h@oand

is a mirror which reflect the intrauterine statustloe
fetus [2]. At term, the Placentae of diabetic mothers
show number of variation when compare to placeofae
non diabetic mothers e.g heavier placenta and iomaat
villi [3,4]. Diabetes mellitus (DM) in pregnant wamn
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may be categorize into clinical diabetes or
pregestational diabetes (women previously diagnosed
with type | & type Il diabetes) and gestationallstites
(GDM), which is defined as any degree of glucose
intolerance first recognized during pregnancy.

Maternal glucose intolerance is detected in 3-10% o
pregnancy [5]Hence in present study an attempt was
made to investigate the histopathological changes i
placenta of pregnancies complicated by diabetel wit
controlled diabetic status as compared to normal
pregnancies and to enrich our knowledge with rdspec
to histochemical changes.

To the best of our knowledge, there is scarcity of
published literature from an eastern Indian popoiat
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Aims and objectives

1.To measure the clinical, obstetrical and biochemica
parameters among the study population.

2.To measure the postnatal parameter of the babies of
the study population.

3.To find out the pathological features (microscopic
and macroscopic) of the placenta of study poputatio
4.To compare histopathological changes of placenta
between diabetic and normal mothers and relatadlfoe
outcomes.

Materials and Methods

This study was done in the Department of Pathology
collaboration with Department of Obstetrics &
Gynaecology of the tertiary care teaching hospital,
Kolkata during the period from January 2011Jtme
2012. Total 80 placentae were analysed, 40 wera fro
diabetic mothers and 40 were from uncomplicated ful
term deliveries. The diabetic placenta served adyst
groups and non-diabetic placenta as control groups.
Inclusion criteria consisted oéll pregnant mothers
complicated with diabetes irrespective of theiretyp
clinical data, specimen of placenta. Exclusionecidt
comprised of diabetic pregnant mothers with addélo
complications like toxaemia of pregnancy, antepartu

Results
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haemorrhage or RH incompatability. Patient lost or
missing in the follow-up period were excluded frtma
study. Clinical, haematological, biochemical partarse

of mothers & postnatal outcomes of their newbornewe
studied. The placenta with intact membranes and
umbilical cord were collected immediately after
delivery, washed in running tap water and thendixe
with 10% formalin for 24 hours. Gross features of
placenta were examined including size, shape, weigh
thickness at centre, number of cotyledons, and cdite
insertion of umbilical cord. Microscopic examinatio
was carried out after staining with hematoxylin &sen

(H & E) and special stains like periodic acid Sthif
(PAS) and van Gieson (VG). Histopathological change
of placentae of diabetic mothers and that of normal
mothers were compared and analysed. Relationslfips o
placental changes with fetal outcomes were also
assessed. Statistical analysis of the data was done
SPSS (Statistical package for social science) for
windows, version 20. Pearson Chi-square tests were
used to assess differences in the morphologictiries
between two groups. Results were considered
significant when the p value was less than 0.05.
Numerical variables between groups were analysed
using the student T test.

Out of 80 patients in present study, 40 were diebehd 40 were non-diabetic. Among the 40 diabpatients,
maximum number of diabetic mothers belonged to GEB95%), 2 cases were Type 2 DM and none from Typ#/.
Among diabetic mothers, maximum cases were muéif@ (67.5%) in comparison to normal pregnant mestio&
(15%). Table 1 displays the biochemical parameaiésur study population which shows statisticalynificant higher
values of fasting LDL among diabetic mothers & nafmothers as 126.93+37.28 & 95.88+ 10.76 respalgtiBoth
diabetic and non-diabetic mothers had encounteggtbus complications in newborns as macrosomiandae,
hypoglycemia, respiratory distress syndrome (RDS)&bnatal intensive care unit admission. Macrosoras most
common complications among newborns of diabeticrarddiabetic mothers. [Table 2] Gross examinasioowed no
significant differences among the two groups exteptweight of placenta which was more in diabaiccompared to
normal mothers. Histopathological examination odcpintae of both the groups showed significant odmngith
commonest findings as basement membrane thickerfivdli of placentae of diabetic mothers 32 (80% )comparison
to normal mothers and the difference was statifficignificant [Table 3]. Histochemical stains éikPAS confirmed
marked thickening of basement membrane [Fig.1\MBAdstain confirmed fibrosis [Fig.2].

Table-1: Comparison of biochemical profile among dibetic mothers and normal mothers (N=80).

Biochemical piofile

Diabetic mother
Mean(mg/dl)£SD, (N-40)

Normal mother
Mean(mg/dl)£SD, (N-40)

Total Cholesterol

222.73+48.77

179.88+14.74

HDL 46.03+9.82 48.78+7.06
LDL 126.93+37.28 95.88+10.76
HbAl1C 5.66%1.33 4.96+0.27
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Table-2: Comparison of postnatal complicationsn babies of diabetic and normal mothers.

Complications Diabetic(N-40) Normal (N-40)
Macrosomia 9(22.5%) 1(2.5%)
Jaundice 5(12.5%) 3(7.5%)
Congenital malformations 0(0%) 0(0%)
Hypoglycemis 3(7.5%) 0(0%)
Sepsi: 1(2.5%) 1(2.5%)
R.D.S 1(2.5%) 0(0%)
NICU admission 6(15%) 4(10%)
Mortality 2(5%) 1(2.5%)

Table-3: Showing comparison of microscopic findingi placenta of diabetic mothers and normal motheig\=80)

Microscopic findings Total Diabetic (40 Normal (40) Significance
B.M 33(41.2%) 32(80%) 01(2.5%) P-value<0.05
Thickening
Fibrinoid 40(50.0%) 35(87.5%) 5(12.5%) P-value<0.05|
Necrosis
Syncytial 40(50%) 34(85%) 06(15%) P-value<0.05
Knots
Villous fibrosis 24(30%) 18(45%) 6(15%)
Chorangiosis 11(13.8%) 11(27.5%) 00(00%) P-value<0.05
(Increased villous vascularity)
Villous oedema 22(27 .5%) 20(50%) 02(05%) P-valueso.
Villous 21(26.2%) 19(47 5%) 02(05%) P-value<0.05
hofbauer cells
Stromal 16(20.0%) 7(17.5%) 9(22.5)
Calcification
Total 40(100%, 40(100%,

Figure-1: High power view showing basement membrane

thickening of villi of placenta in diabetic patients

(PAS stain, X400)

Figure-2: High power view showing villousibrosis
of placenta in diabetic pants (VG stain, X400).
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Discussion

In the present study, mean age of diabetic patieais 28.88+2.95 and normal mothers were 26.03+3Abdong
diabetic mothers 82.5% of diabetic patients we/alB0 years of age and among them maximum wergpawdus 27
(67.5%). Our findings showed that increasing matleage and parity were associated with increasidoffi diabetes in
pregnancy which was in concordance with previoudies [6,7]. Maximum number of patients 38 (95%#eted with
diabetes were of GDM type and 2 (5%) were of ty[@\2 Total cholesterol and LDL cholesterol in GDMthers were
significantly increased (p<0.05) in comparison tomal mothers whereas HDL cholesterol was simitwben these
two groups and it was in concordance with the pnesistudy. [8]

In the present study, commonest complications emeoed in newborns of the diabetic mothers wererasaenia 9
(22.5%) followed by jaundice 5 (12.5%) and hypoglmia 3 (7.5%). The reported incidence of macrogsomiwomen
with GDM is 16-29% as opposed to a 7.5% rate in womvithout GDM [9,10]However in another study, by Alam M
et al, hypoglycaemia (15-20%) and jaundice (25%)eve®mmonest complications [11]. Neonatal hypogtyieeis less
frequent when tight glycemic control is maintairaling pregnancy and in labor [1Zhis explains the lower incidence
of hypoglycemia in our study probably due to stgigtemic control. In babies of normal mothersy3%) infants were
sent to N.I.C.U due to hyperbilirubinemia but nsegquired phototherapy; and 1 (25%) infant sent i6UNdied due to
sepsis. On gross examination, it was observedriesin weight of placenta of diabetic mother washdlghigher
(557.90+56.50) as compared to the control grouf 88:25.40). The cause of slightly higher weighprisbably due to
controlled glycemic status of pregnant diabetic mecg and the exclusion of cases which showed sifnsscular
compromise as seen in hypertensive cases. In argitity, done by Maksheed et al., it was obserlatithe placental
weight and neonatal weight were increased, provideddiabetes was not complicated with vasculazadis [13]. The
mean placental diameter in diabetic group was 19.2776 and in control group was 16.02 £1.02 amdrésults were
statistically significant (p-value<0.05) in our djuwhich was also in concordance with study by fdedet al [14].

On microscopic examination, increased basement mearalthickening of villi was present in 80% of a#tib placentae
whereas in normal placentae it was present onB/3%% of cases, which showed significant differerioelsetween the
two groups. Al-okail et al., in their study, showetirked thickening of basement membrane of villplacentae of
uncontrolled GDM, mild thickening was observed ielicontrolled diabetic placentae, and in normalcphtae there
was complete absent of basement thickening [15another study by Tewari et al, 100% Of diabet&cphtae also
showed similar findings [16]. Our observation shdveéightly lower values than previous studies bseaof the facts
that most cases in our study were controlled diedehothers. Chorangiosis was another significandirig found in
27.5% of diabetic placentae [Fig 3] whereas it tedally absent in placentae of normal mothers. Adicy to another
study by Margaret J Evans, chorangiosis is foundabiout a third of diabetic pregnancies and shownifsignt
association with poor glycaemic control [17]. Dygrtation of growth factors and their receptors rhayesponsible for
placental and fetal changes in diabetes like erdthgrowth and hypervascularization [18].

Figure-3: High power view showing chorangiosis of
villi of placenta in diabetic patients (H & E stain X400) villi of placenta in diabetic patients il & E stain, X100)

International Journal of Medical Research and Review Available online at: www.ijmrr.in 276 | Page



March, 2017/ Vol 5/Issue 03 ISSN-2321-127X

Original Research Article

& i

Figure-5: High power view showing villous oedema gflacenta in diabetic patients (H & E stain, X400)

A significant increase in syncytial knots [Fig4}aation was noted in villi of diabetic placenta®¥8) in comparison to
placentae of control group (15%) and our resultsewmnsistent with the findings of previous studigp Villous
oedema [Fig 5] was observed in 50% of diabeticguitaes and only 05% in normal placentas. Accordingltokail et
al, villous edema was observed in placenta of di@bmothers, more obvious in gestational diabetes].[Villous
Hofbauer cells (47.5%) and villous fibrosis (30%gres other findings observed in diabetic placentaentioan in normal
placentas in present study. According to H Fodi @l diabetic placenta showed marked fibrosis arudease Hofbauer
cells [19]. Tewari et al., [16] in their study, fodi increase incidence of fibrosis in diabetic pesgry and similar

findings were also reported by Gheorman et al [20].

Conclusion

In the backdrop of paucity of studies in literataresing
from eastern part of India, our study highlight® th
impact of maternal diabetes on the developing pitzce
with respect to controlled glycemic status ancdeftect

on foetal outcome. We call for further researctihis
aspect to ascertain and analyse a possible
etiopathogenesis of placental changes despite of
clinically controlled diabetic status.
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