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Abstract

Normal foetal growth and survival depends aoper development and function of the placenta . diabetic
pregnancy is characterized by numerous disturbaimcé®e fetal growth and development. The currdéntl
was undertaken to determine the effects of gestaltidabetes on the morphology and histologyhefplacenta
to confirm the magnitude of damage caused by disbet human placenta. Twenty five placentas oftériin
pregnancy were collected from Al-Hilla Teaching Hidal. In diabetic pregnancy, placental weight ighler in
comparison to normal pregnancy, large size placeetatral thickness more than normal group, tiechange
of shape i.e. two lobes in one placenta. All otpkrcenta were singly lobed ,two marginal attachmant
umbilical cord ,The terminal villi in placentas difabetes controlled on insulin showed the increamedber of
syncytial knots.the stroma of the villi demonstdatgillous edema, fibrinoid necrosis, foetal capifla
proliferation.
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1. Introdution

The placenta is a maternal-fetal organ that sepaidte maternal and fetal circulations plays araént
metabolic role in pregnancy.The placenta of di@betimen has attracted much interest, primarily beea

it is thought that placental damage may be paytiaisponsible for the high incidence of fetal
complications in pregnancies complicated by Diabetellitus (1) The diabetic pregnhancy is chararéeti

by numerous disturbances in the fetal growth angld@ment. Fetal macrosomia, congenital malfornmatio
and intrauterine growth retardation are commonlgnsén poorly controlled diabetes (2).Gestational
diabetes increases the risk for fetal macrosomibsitibirths along with increased frequency of emagl
hypertension and caesarean delivery .These cortiplicaare attributed to the abnormalities of plaa€B).
There is controversy regarding the risk of advemstcomes associated with types of maternal glucose
intolerance that are less severe than overt digbefd) The effect of diabetic pregnancy facigtht
anabolism reduced and hyper accelerated stanvatie need for insulin treatment in gestationabdies
(GDM) is associated with raised circulating prouilirs levels, implyingl that greater B-cell dysfuioct
leads to worse glucose intolerance, Woman withe&ipus history of GDM who become glucose-tolerance
postpartum show continuing B-cell dysfunction, euerized by impaired insulin release in response t
oral glucose, and impaired lypolysis despite norimsdilin sensitivity. These points to a decreaBezkll
function in GDM women, which make them susceptitilethe future development of type 2 diabetes.
Foetal hyper-insulinemia is the cause of macrosofien mild disturbances of maternal carbohydrate
metabolism can lead to fetal hyperinsulinemia. @&l examination is of critical value as it canused in
gathering Knowledge about management conductechglyiegnancy, identification of etiologies and
pathological process contributing to the adversemune of pregnancy and improving management in
subsequent pregnancies (5). Maternal diabetes sSeciased with increased perinatal morbidity and
mortality (increased incidence of congenital and@salmacrosomia and intra-uterine foetal death)TbBg
current study is undertaken to determine the effedtgestational diabetes on the morphology and
histology of the placenta to confirm the magnitofldamage caused by diabetes to human placenta.

1.1 Materials and Methods

The sample is randomly taken inclusion and exolugriteria was applied and consent was taken fiioen
pregnant mothers .The placenta of full term preggpan were collected from Labour Room and Gynaegplo
Operation theatre of Hilla Teaching Hospital (bBlan Governorate) .A total of 25 cases were sulidie
Placenta with cord and membrane were collected iatedy after delivery. Any abnormality of placeraimng
with the umbilical cord identified by correspondingde numbers were preserved in %lfdrmalin . The
weight of placenta, newborn was noted in the lafo@mm, the site of attachment of umbilical cord, ctdar
pattern of the chorionic blood vessels of placetiig, eccentricity index(El) ,( Cl)and (CCl) weralaulated
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according to Pathak 2010(7). For light microscdps centimeter of tissue was taken from the reeaf each
placenta and fixed in 0 formalin for one week .The tissue was dehydrated fallowed by embedding in
paraffin and 7 micron serial sections were gendralfi¢h the help of rotator microtome. The tissuetisms were
stained with hematoxylene and eosin(8).

1.1.1 Results

The results of gross observation(table-1) reve#iiatl magistral pattern was more common in the GDM
controlled on insulin. While the dispersal vasciyjaitern of the chorionic blood vessels of the gfaa
was more frequent in the normal placenta. Alsorttean number of cotyledons was 19.16 in GDM
group .Site of umbilical cord insertion was cenfficvs 2) eccentric (6 vs 6) ,marginal (0O vs Zhe mean
central thickness of placenta was 2.15 in GDM groompared with 3.50 in normal placenta groupe.Th
mean number of chorionic blood vessels of thegritcwas more frequent in the normal group than GDM
controlled on insulin group. The data in taf@eexhibit the umbilical coiling index /perinatalutcome ,.
The umbilical cord without coiling was seen in 5{20.the hypocoiled was in 3(% , the normocoiled
was in 13(52), and the hypercoiled 4(%6).Also the anticlockwise coiling was more commdine
pregnancy outcome revealed that the birth weiglst<wa5 kg(n=2) within the hypocoiled ,while the apgar
score was < 7 (n=2) within the hypercoiled.The rhorpetric measurements exhibited in table 3 shows
that the mean birth weight of new born babies wa$é &g in the GDM controlled on insulin group and
2.80 kg in the normal group .Babies of mothers V&M were mostly foetal macrosomia and Apgar
score was below 7 in two newborn babies .Apgaresof the control group was within normal limits.
The mean placental weight higher in the GDM cofdgblon insulin than in normal, while mean
foetoplacental weight ratio were higher in the Gebhtrolled on insuliun . In GDM the microscopic
picture of the villus structure of placenta wasrdgture and persistant of cytotrophoblast cellscivh
usually disappeared in full-term placentas of ndrm@gnancy. The tendency of syncytiotrophoblast
toward formation of cluster (syncytial knots) warm than those in normal placentas with edema
(Fig.1).Furthermore, the size of these Knots wasemsed also. The villi showed features of fibidn
necrosis and hyalinized area (Fig 2)Fetal capdahave usually increased in most villi but decrdas
GDM(Fig.3). The terminal villi exhibit degeneratiecbanges (Fig.4).

1.1.2 Discussion

The delineation of placental tissues in materrabetes has been also made unduly complex by atiseciated
complications. In the present study, complicatifagtors were excluded, and the degree of contraialbetes
was considered to be excellent. In our study osgabservation, there was no major difference énpllacenta
of diabetic group and normal were noticed .Theghtbdf placenta and fetus in pregnancies complicati¢h
diabetes was more as compared to the normal pregreard linear relationship was also maintained betw
fetal and placental weight at term. These obseymatare not agree with study in which the mean hisigiere
similar in diabetic and normal pregnancy ( 9, 10).our study have shown that many placentas arengally
normal, although in more than half, the placentes Warger, heavier and thicker than normal placeftde
same gestational age. Placenta weight reflecteptaktdevelopment and functions is correlated wititernal
age, gestational age, history of maternal diabdtieth weight, parity, route of delivery, infangender Apgar
score and foetal distress.(11).In another studwait observed that the placental weight and nebnatight
were increased, provided the diabetes was not ¢oatgdl with vascular disease (12).

In the present study the dispersal vascular pati€chorionic blood vessels of placenta was moegdently
observed in the normal pregnancy while magistratepa was more common in the placentas of GDM
controlled on insulin. Usually, the dispersal vdacyattern the chorionic blood vessels of placemtae more
frequent than the magistral pattern. Also it hasnbeoticed that the site of attachment of umbilicaid
eccentric or central in most of the placentas exéepgwo cases in which there was marginal insartid
placenta in GDM controlled on insulin.

Research showed that there is a probable relaiprimtween low and high umbilical vascular coilinith
adverse perinatal outcome; therefore, it may bel usefind the fetuses that are at risk. In the gnésstudy,
neonatal weight of less than 2500 g associated hyiio coiled, and an Apgar score of less than 5 minute,
associated with hyper coiled cord. In another st(i8) non-coiling and hypercoiling were significgnmore
frequent with diabetic mother than with normal pragcy. (14)The hypocoiled cords were related wiibsity
gestational diabetes and pre-eclampsia. In anatuely (15) on umbilical cords with abnormal coilirthey
mentioned that fetal death, fetal intolerance bmtawere associated with abnormal coiling.

In the present study, the number of cotyledons ammal group ranged from 20-25.in diabetic group was
decreased. This may explained by an altered diginib of fetal blood in complicated placenta reisgitin
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different modes of arrangement of intra cotyledgnagssels of complicated pregnancy. The placeméidht
reflects placental development and functions antbiselated with maternal age, gestational (38v@@ks)age
and parity (16). The birth weight gain in diabetiplacentas may be attributed to macrosomia angheosatory
hyperplasia. Macrosomia affects the fetus and feet of placenta i.e. chorionic plate. .The magnois may be
attributed to fetal hyperinsulinemia in responséyperglycemia in fetuses of diabetic mothers( With direct
light microscopic there were fibrin thrombi, villseedema, hyperplasia and thickening of basementonzara in
placenta of poorly controlled diabetic mothers glorith this various changes in structure of syrwyti
trophoblast were mention by AL-Okail (18) and corkars.Increashyalinized villous space is seen
comparatively more than the normal placenta. Tlesgnce of hyalinized villi is in agreement with ajMmdar
et al 2005(19).

Conclusion: Clinicaly the adverse effect of dia@sebn the outcome of pregnancy are well establiSiwedwe
have seen their gross morphological impacts oneplac Significant changes in gross morphology Haeen
observed in diabetes. Diabetic placenta showeca@sed in weight, central thickness diameter. Oneob@5
placenta there is change in shape of placentatastiobes in one placenta in diabetic group .Sitmgertion of
umbilical cored is important but also the distribatof umbilical vessels in the placenta is equaihportant.
Both dispersal and magistral type of distributidrumbilical cord blood vessels are found in GDMcasnpare
to normal pregnancy.Microscopic examination exkitbjitiesions like syncytia knots , fibrinoid necspsiillous
edema, villous fibrosis and capillary proliferatio
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Table (1): Gross observation of placenta in diedénsulin) disease.

Observation by abe_tec Control p-value (P<0.05)
(insulin)
M ean of placenta weight (gm) 590 580 0.804
Vascular pattern (No.) Megistral 8 0 0.020
Disper sal 2 6 0.157
M ean of cotyledons per placenta 19.40 20.50 0.125
Centric 2 0 0.564
Site of umbilical cord .
attachment (No) Eccentric 6 6 1.000
Marginal 2 0 0.564
Mean of central thickness of placenta area 13.20 16.00 0.339
(mm)
Number of blood vessels 4.80 5.16 0.496
Table (2): Umbilical cord index and neonatal/petah@autcome (diabetes (insulin)).
Hypocoiled Normal coiled Hypercoiled
Outcome (n=6 (T=0), =9
No. % No. % No. %
Apgar scor (< 7) 0 0 0 0 2 50
Birth weight
(<25Kg) 2 33.33 0 0 0 0
Gestation age
(< 37 wks) 0 0 0 0 0 0
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Table (3): Placenta morphometic study (diabetesu(in)).

Observation Diabetes (insulin)) Control (P<0.05)
M ean birth weight of babies (Kg) 3.47 3.76 0.33
M ean placental weight in gram 590 580 0.80
M ean foeto-placental weight ratio 5.81 6.42 0.01

Figure(1) Chorionic villi in placenta from GDM shawy edema congestion and syncytial knot.H&E 40X

Figurre(2) placenta of GDM . The core of villi sied an increased fibrin deposition , fibrosis anthiak
vascular membrane .H&E 40X

Figure(3) Arrow marked areas of capillary proliféoa surrounded by fibrin debpsition.H&E 40X
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Proliferation of
fetal vesse

Fibrin deposition

Figure(4)Chorionic villi placenta of GDM showingpet terminal villi with degenerative changes andirib
deposition.H&E 40X

Terminal villi with
degenerative changes
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