Acta Medica Okayama

Volume 56, Issue 4 2002 Article 2
AUGUST 2002

Comparative morphological differences
between umbilical cords from chronic
hypertensive and preeclamptic pregnancies.

Sevinc Inan* Muzaffer Sanci' Deniz Cant

Seda Vatansever™* Ozgur Oztekin'f Sivekar Tinar*

*Celal Bayar University,

 Aegean Social Security Hospital,

tAegean Social Security Hospital,
**Celal Bayar University,
T Tepecik Social Security Hospital,
# Aegean Social Security Hospital,

Copyright ©1999 OKAYAMA UNIVERSITY MEDICAL SCHOOL. All rights reserved.



Comparative morphological differences
between umbilical cords from chronic
hypertensive and preeclamptic pregnancies.”

Sevinc Inan, Muzaffer Sanci, Deniz Can, Seda Vatansever, Ozgur Oztekin, and
Sivekar Tinar

Abstract

To compare morphological changes in the umbilical cords from chronic hypertensive and
preeclamptic patients having normal or pathological umbilical artery Doppler ultrasonographic re-
sults. Umbilical cords from 34 normotensive, 31 chronic hypertensive and 70 preeclamptic women
with normal and abnormal Doppler flow velocity waveforms (FVW) at 35-40 gestational weeks
were studied. Morphological changes in the umbilical cords were examined on formalin-fixed,
paraffin-embedded sections. The total umbilical cord area, total vessel area, and wall thickness of
umbilical vessels were measured in systematic random samples using unbiased stereology meth-
ods. An ANOVA test was used for statistical analysis. In the chronic hypertensive and preeclamp-
tic groups with normal Doppler FVW, the thickness of the umbilical cord vessels remained nearly
constant, whereas both the total area and the lumen area were reduced. These changes corre-
late with the histopathological findings, suggesting a mainly vasoconstrictive effect. By contrast,
analysis of the preeclamptic group with pathologic Doppler FVW showed a comparable reduction
of all parameters of the umbilical cord. Histopathological findings were related to smaller, con-
tracted smooth muscle cells of the vessel wall, which is suggestive of a predominant hypoplastic
mechanism. As a result of reduced uteroplacental perfusion, fetal hypoxia and intrauterine growth
retardation become unavoidable in preeclampsia. The histopathological changes in the umbilical
cord between the chronic hypertensive and preeclamptic patients depend on the Doppler results.
In conclusion, the umbilical artery Doppler FVW indices provide good values for predicting in-
trauterine growth retardation in preeclamptic patients.
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ComparativeMorpholgicalD iflerences betw een UmbilicalC ords
from Chronic Hypertensive and Preeclamptic Pregnancies
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Ozgur Oztekin[ and Sivekar Tiarl
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To canpare morpholbgical changes n the umbilical cords fran chronic hypertensive and preel]
clamptic patients having normalor pathological umbilical artery D oppler ultrasonographic results
Um bilical cords fran 34 nomotensivell 31 chronic hypertensive and 70 preeclamptic wamen w ith
nomal and abnormal D oppler Dow velbcity waveforms (FVW [ at 35040 gestational weeks were
studiedd M orphological changes n the umbilical cords were exam ined on form alinMxedd paral nO
an bedded sections] The totalumbilical cord areall totalvessel areall and w all thickness of un bilical
vessels were measured I systematic randan samples usihg unbiased stereolbgy methodsl An
ANOVA testwas used for statistical analysidl In the chronic hypertensive and preeclam ptic groups
w ith norm alDoppler FVW O the thickness of the umbilical cord vessels ren ained nearly constantl
whereas both the total area and the men area were reducedl These changes correlate w ith the
histopatholbgical Indingsl suggesting am ainly vasoconstrictive elJectl] By contrastl analysis of the
preeclam ptic group w ith pathologic D oppler FVW showed a can parable reduction of all param eters
of the umbilical cordl H istopatholbgical Indingswere related to snallerl contracted snooth muscle
cells of the vesselw alll which is suggestive of a predam inant hypoplasticmechanisn0 A s a result of
reduced uteroplacental perfusiond fetal hypoxia and ntrauterine growth retardation becane unC
avodable n preeclam psiall The histopatholbgical changes n the umbilical cord betw een the chronic
hypertensive and preeclam ptic patients depend on the D oppler results] In conclusionll the umn bilical
artery Doppler FVW indices provide good values for predicting intrauterine grow th retardation n
preeclam ptic patientsl

K ey words umbilical cordd morphametryl hypertensive nduced pregnancy

ypertensive disorders i pregnancy are respon]  of all pregnancies] P reechmpsia ad ecbmpsi constitute

H sbk for a sinileant anount of matemal and  about 70%  of these disordersl] whereas chronic hypertenl

peratalmorbdity and mortalityll The etbbgy of these  sbn represents the rananing 30%  of hypertensive dis]
disorders & still unknovnd Tt complicates doout 6020%  orders i pregnangyl 10 210

A lthough preeckmpsi & one of themapr causes of

. matemal deat] especially 1 devebping countries] perf]

Rtm o Pherets ST AU ats Sz DAEL oUtmes e akp rot fvorebk] Tntrasterie

E Bnaillevincha@ yzhooltam 50 Thand grovth retardationd pramature deliveryl b birth weghtf]
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fetal death and neonatal death due to pramature birth are
common ampliatons] Predictng preechmpsi &
di] ault i early pregnancyd but same epden bbgical risk
factors are knovn such as nullparityll previus prell
echmpsH] faniy historyll bldk race] obesityll dibetes
mellitus] multifetal pregnanciesl] age of mother X 18
ad > 35[0 ad previous renal disesse] 310

A lthough the etbbgy of preecBmpsa 5 stillunknovn[]
the pbanta pbys a aucal rok 1 the devebpment of the
diseasd 40 5]0 P reechmpsia i associated with hareesed
vasaubr resistance and deaeasad uteroplbaantal perfusoni
Acording © the degree of decease 1 uteropbantal
perfusbn] fetal hypoxia ad ntrauterie grovth retardd]
ton @ beame unavodabE[ 6]0 May stdies have
denonstrated signilceant dilerences 1 the morphobgial
structures of te pbenta and unbilical cord vessel
betveen nomal and preechmptic pregnant wamen[ 70
1210 M ost of the wanen wih preechmpsia shav hill
tobgial ad bbdenial evidence of poor phantaton
and schenH] Bruch et all reported that grow thiietarded
fetuses with or without umbilical artery D oppkr aonorfl
malites have a snalkr umbilical cord cossikectonal area
atdelivery than do nomalhealthy fetused 10]0D iNaro
foud tat te dameters ad areas of umbilical cords
changed during gestaton and these dilerences depended
on the reducton of W harton £l rather than the umbilical
vessek thenmselved 1110 Junek et all denonstrated that
umbilical arteries were thicker 1 the preechmptic group
tan 1 unampliated pregnences] These dilerences
were especilly observad 1 the tnia hitina and med&]
These dilerences were acagpted as a result of the adgptd]
ton systam of the umbilical cord arteries under the altered
hamodynanic conditons 1 preecimpsH  12]0

Ttwas observed that umbilical arterial vasoconstricton
was ducd by an exacess of either endotelim or
phtektderived tramboxane A20 as desabed 1 UGR
[ 1310 A higher producton of endothelih h UGR was
ako desabed. 1410 But the degree of defective plaenta]
ton and pbantal schenBmay not adjust o the severdty
of preecBmpsH] T herefore same other preexisting factors
must ako be present] These alteratons h te pbenta
and umbilical cord vessek may devebp as a result of a
decrease 1 a vesodibior substence or an haesse
vasoconstrictors due o a pathophysbbgic event! 150
1810 An anomal endothelial hyperstinubton ad
dysfuncton mht be the man event] ad preechmpsi
G be an aaute fom of such a situation] Both preecmpl
sih ad chronic hypertensibn hiclide sinibr risk factors
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ad bbden 1al alteratons] A though the pernatal risk
for wanen wih dhronic hypertenson s kss than for
preechmptic wanen the histopathobgial dilerences 1
both groups may be mportant for the devebping fetus
The ain of ths study was o compare themorphobgial
changes 1 the umbilial cord vesseks i nomotensive
pregnancies] chronic hypertensive pregnancies ad pre]
echmptic patints wih and without pathobgic umbilical
artery Doppker ultrasound study results]

M aterials and M ethods

Subjects.  TheE thics Canmittee of the Research
Center of Aegesn Socil Seaurity Hospital goproved the
protocoll Studies were performed on the umbilical cords
of 135 newvbomsl delivered betvean 35040 weeks of
gestaton] In all asesl 10an bng sectons of te
unbilical cord were aut]l begining fron  ther pbental
edd for morphametric study of the umbilical cord ves]
sekl] P atients were separated o 4 grOLpSEI Therewere
no statistically spnilentdilerences i themean M SDO
e of thewamen anong the groups] P atint charecterss
tcs ae given 1 Tabk 10 For all patents] arteril
unbilical Dowv vebdty wavefoms IFVW Ofron 24h © 1
week before delivery were recorded wih Toshba 250
pukdivaved D oppkr USGO ushg a 5 MHz adanial
trensduce] Nomal umbilial Dopplkr 1dies were
delned as a systolic 0 distolic vale betven 5% ad
95% with respect 1o gestatonal agell V alies out of this
range were tken as donomall

Group 10 The controlmaterialwas teken fran newl
boms delivered by healthy mothers aged 230320 with
nomalbbod pressure systolic 1000135mmH gl distolic
600850 and having nomalumbilical D oppkr FVW  [h=
30 Excusbn cierd hcbded multple pregnancesd]
essential hypertensbn] dibetes] chronic renal disessd]
phtekt disordersll and epikpsyll The mean body weght
of the navboms was 326170 4183 gransl

Grow 20In this groupd the umbilical cords were
teken fram nevboms delivered by mothers] gged 2400330
wih essental hypertensbn before the 20 th wesk of
pregnancy ad having nomal umbilical D opplr FVW
th= 310 Themean body weght of these nevboms was
305320 3148 gransl

Grow 30In this groupd the umbilical cords were
teken fram nevboms delivered by mothers] gged 2200320
wih preechmpsE] W anen were dignosad wih prell
echmpsa 1f they had bbod arteril pressure as folbwsl
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Tabk 1 Clhial dharacteristics of nomall chronic hypertensie and preeckEmptic pregnancies
GROUP GROUP 1 GROUP 2 GROUP 3A GROUP 3B
Chronic HT Preeckmpsi Preeckmpsia
Control with nomal with nomal with pathobgical
Dopplr FW Doppkr FW Doppler FWV
n= 34 N= 31 n= 32 n= 38
Age 2700 46 2830 44 2760 53 2560 3B
Parity Nulliparlmultparll 21013 10021 2309 26012
Gestatbnal age Wk 3900 oF 3830 10 3730 oW 3640 100
Sitolic Bbod
Pressure FrmHgl 10700 1068’ 14880 118 14980 113 156060 1200
Distolic Bbod
Pressure BmHg] 690 o 95m0 60 10100 110 10500 10070
Edema 100 0®’ om0 0® 220 o 220 o@0
Spontant deliveryl
Cesarn . 2509 16015 6026 70310
APGAR 830 0F 8mi o 7@0 0B 60 120
Fetalweght [gnl 3261070 41808 315320 3148 301560 42606 210920 5890

0P < 0M5 Group 1 vsOGroup 20 3A0 38070 P < 0M5 Group 2A vsOGroup 2000 P < 05 Group 38 vsGroup 3A0 20

systolic > 140mmHgl distolc > 90mmH g measured
on 2 ormore occasbns at kast 4 h goart after the 20 h
week of gestaton Proteturia was consbered present
when therewas a urine dpstik vale of at best 1+ >
30mgldll on 2 separate occasins at kast 6h gpart]
Nore of the wanen had an M gSO4 or betanethasone
hpcton before the bbod sanpks were dravnl This
groupwas subdivied 1o 2 groups according to D oppler
FVW  results(]

Group 3A0W ih nomal umbilical artery Doppler
FVW [h= 32 The mean body weght of these newl
boms was 301560 42606 grans

Group 3B [HIW ih donomal unbitical artery Dopld
pkr FVW [h= 380 The mean body weght of tese
newvboms was 200920 5899 grand]

Methods.  Each unbilical cord was inmediately
cbmped atdeliveryl In all ases 10 anlong sectons of
unbilical cord were aut] begihning fran therr pbental
edl for morphametrtc study of the umbilical cord ves(]
sekl] Fie bbdks of cord aossbectons were aut] A
routhe pardln procedure was donel Th briefl]l tissue
sanpkswere [ixed 1 10% fomalin solitond They were
dehydrated 1 a graded ethanol seres] ceened 1 xyle
ad enbedded 1 pardd Nl Sectbns were aut at 50m
thickness] depard] nised and hydratedd Seril sectons of
the umbilial cords were stahed wih hematoxyln ad
eosh HEMD Systnatc radon sanpks of unbilial
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cord sectbons were dentiled under amicoscope M 400
and unbisadmorphametric study was perfomed usihg an
O ympusmicrosaope] The view fram them iorosaopewas
directly progcted onto the aamputer sceen] A systematic
grd of aosses was radanly trovn onto the viaved
obct] The hterfross spacng 1 e x ad y diectbn &
Ox ad Oy unitsd respectively] This means tat each
aoss has an assocated area of dlp units] The number
of aosses that hit the obct multplied by dlp & an
unbisad estinate of the obpcts ared 1810 The folbwl
g paraneters were measured for each umbilical cordl
otalcord adW harton gl arees] otal vesseland Imen
areas] and wall thidmess W allihickness measuraments
express the whoke thidmess of the vesselwalll fron te
endotelim © te Whaton £y AT morphanetrc
messurenants were done N a blind fashn without
preexisting know Edge of the clinial date]

Statistical analysis.  Allresults are expressed
asmean vales 1 SE 1 Statistical analysis of data ad
SE s was clubted for each paraneter ad estinated 1
each groupd For acmputaton we usad the SPSS
Advancd S tatistical padkegel] The datawas analyzed by
an ANOVA test]l ad dileences were consbered
sgnllent if P < 050
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R esults

D enograohic and clinial Ondings of the controlgroup
(G roup 1 dhronic hypertensive +  pregnancy [G roup 2
preeckmptic with nomal D oppkr [Group 3A0 ad prel
echmptic with donomal D opplr [Group 3B0 ae suml
maized 1 Tabke 10 A's expected fran the hiclison ad
matching aiterE] the patientsages were not sgnilently
dilerent] but other parameters such as bbod pressure
ad edena were spnilently ebvated [P < 0050 1 te
preechmptic group Themethod of delivery was usually
cesaremn secton 1 Groups 3A ad 3BOW e ako saw that
te gestatbnal gge and birth weght were spnilently
bwver 1 the preechmptic groupl especially 1 the pathll
obgi Doppler Dow pattemns] Rebted with these Ondings]
APGAR smres 1 Groups 20 3A ad 3B were foud o
be bwl The results of the morphametr paraneters of
unbilical cords are given 1 Tabke 20

H stobgial exanhaton of the umbilial cord shaws
several distinct Byers under the Iightmicosaope 1 the
controlgroup [F g1 1AM On the surface 5 awelldened
sihgk byer of squanod annbtic epithelim Deep 1 the
epithelim tat cmprises te surface of the cord & the
substence knowvn as W hartons gIy1 Embedded within
teW harton$ gly are the umbilical vesse The vasl

ActaMedl Okayana VoIl 560No0 4

aubture of the umbilical cord 5 aamposad of 2 arteries
ad a sihgk venl] The arteries possess no ebstc Bmia
ad have a doubHIbyered musaubrwall[F g1 1B Each
of these musaulr Byers 5 composad of a network of
hierbang snoothmuscle bundesT The ven has an Tner
ebstc Imna (FEJ 1CM The unbiial ven whih
generaly has a Brger dameterll possesses a thiner
musaubr cat consstig of a sihgk byer of aabr
snoothmuscH] In the controlgroup themeen cord area
was 63580 2000 te total area of the veih was 6280
044 ad the wall thidness of the ven was 4710750
33270 The thicknesses of te arteries were sinibr ©
each otherll Themean wall thidness of the arteries was
597080 1802 ad ther total aeawas 2970 0080

W hen the umbilical cord vessek h Group 2 [thronc
hypertensive + pregnancylwere exan hed under the light
microscope] the histobgical gopearance gopeared 0 be
cbse o nomal [F g1 2AM The edotelim ad te
Ssubandothelim of the umbilical artery [F g1 2B0and ven
[F g0 2COwere semn 1o be 1 their nomal state] A hough
a fav contractons h the nuckaus coubl be seenl te
snoothmusck celk generally had the gopearance of beng
nomal ad of nomal size [F g1 2D The ntercellilr
g3ps had an umoticesbe wilening betveen thenmO The
morphametrt analyses of this group showved that the total

Tabk 2 Correbton cord paraneters
GROUP 1 GROUP 2 GROUP 3A GROUP 3B

UMBLTAL CORD Chronr HT Prgechnpsa Preechnpsp
PARAVIETERS Control with nomal with nomal with pathobgical

Dopplr FW Doppkr FW Doppler FWV

n= 34 N= 31 n= 32 n= 38

Umbilical cord
Total cord area 63680 2m0 54090 265 4890 308 411840 10680
Jely area 51370 109 4350 23 40390 309 35220 1770
Total vessel area 840 06 7010 029 670 022 Sm10 odod
Total Imen area 370 od3 3010 o8 2580 0010 1610 o010
Ven
Total areamml 6280 o4’ 4®50 0mo 3%10 od 2510 0220
Lumen areamm 2970 ord 2470 05 1®60 ORT 1000 0220
Wall thidkness Om 4710750 3327 459680 11068 437750 1009 398580 110540
Artery
Totalareamml 2070 oOg 2690 o004 2@o0 0O 2060 OmeD
Lumen areamm0 o@o00 0m5 0820 0m4 0310 0m5 0250 omen
Wall thickness Om 59780 18M2 544000 1740 547680 1201 426660 19220

90 P< 0M5 Group 1 vsOGroup 20 3A0 38070 P < 0M5 Group 2A vsGroup 2000 P < 05 Group 3B vsOGroup 20 2A0 10
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Figl1

Photom icrographs of umbilical cord taken fran a nevbom with a nomotensivell healthymother [Control groupll Nomalappearance

ofunbilical cord and vessek were seen] On the surface s awelltielined sihgle byer of annbtic epithelim (B enbedded within the substance
ofWhartons Iy W are the umbilical vessel] General view of umbilical cord at amagnificaton of 0 10 (A unbilical cord artenyd 0 40

B M umbilical ven 3/ 0 40 [C M HED

od ad gly aed] ad te tal vessel ara were
spnilently reduced [F £ 2A M Thewall thickness of the
umbilical vessek was decreasad h Group 20 but te
dilerence wih the control group was not statistically
sinilentf]

Ttwas observed that 1 preecBmptic patints having
nomalD oppkr FVW (G roup 3A [ aw dening under the
epithelim of the artery ad betveen the muscke byers
was presesntdue © the edema [F 1 3B The contractbon
of themusce cells ocaurred with awavellike gopearance
of the nuclkeus] Separatbns gopeared betvean themuscke
celk due o the haease 1 Dud betvean the cel] whith
was associated with the edendl This edena 1 rebton ©
the comnective tissue betven the Byers of muscemade
imuch essir to distigush betvean the Iyersl The ven
Imenwas sen 1o have narmowed due o the edamaon the
ven wall ad o te vasocnstricton Fg0 3CO 3D
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M acroscopialyl] the cord thickness was sinilently
reduced 1 this group 1 amparison wih the controlad
hypertensive groups] W hen Group 3A was ampared
with Group 20 a snilent reducton of the total vessel
area of the cord was observedll In contrast] no dilerence
was observed 1 the wall thickness of te vessek]

The umbilical cord vessekll whih were taken from
preechmptic patents who had an aonomal D oppkr
[Group 3B seamed 1© be morphobgially hypopbstic
[F 1 40W hen exanihed under a Iightmicosaopd] the
dimeters of the vessek were sgnilently reduced [F &1
4AM The musck area separated fran the comective
tissues] which Ed h tum 1o the substeantalnanmoving of
the dameter of the Lmen whichwas especally noticesbe
n te arteres [F g 4B Thi narowig of the Imen
resulted 1 the narrowvng of the ven diameter [F g1 4C[M
Themusck celk were seen 1o be hypoplbstic ad snalker
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Figl2

Photom icrographs of umbilical cord taken fran chronic hypertensie mother [Group 21 The endoteland subendotel seemed t© bok

cbse o nomall the snooth musck cell on the vesselwalk were ako seen t be on thei nomal statell Alhough it coud be seen thata
faw vasocontrictons had a patthed state 1 the nuckeus Carron] Generalview of umbilical cord atamagnification of 0 10 [A umbilical cord
arteryd 0 40 B [0 unbilical ven B/ 0 40 [C M higher magnilcaton of the veh walll 0 200 D M HED

then their nomal size [F 00 4D [0 The contracted snooth
musck cells were semn 1 have separated therr Inks fram
each other 1 some partsl The endothelim and sube(]
dothelim of the vessek and the 1ner Byers of muscke
were observed 1 have ampktely pined each otherlW ith
this observation hypoplsy coul be ckarly detectedd In
tis groupd it was observed that all parameters of te
unbitical cord were sinilcantly reduced h comparison ©
the nomal and hypertensive groupsl A signilcant correll
Btonwas ako observed betiveen the thickness of a vessel
wall and the pathobgic D oppkr vales]]

D iscussion
The unbilical cord gopears o pby an mportantrok n

hiteractons betveen the mother ad fetus during preg[
nancyll P regnancies wih growth retardatbon are associatt]

http://escholarship.lib.okayama-u.ac.jp/amo/vol56/iss4/2

edwith snalleplhcentas ad thin umbilicalcordd 701010
In this studyll the histopathobgial and morphanetrc
dilerences assocated wih pregnancylinduced hyperten
sn [preeckmpsiEland chronic hypertensbnwere obsen
edl] Abnomal umbilical cord arterial D oppkr FVW - was
assocated wih the reduced umbilical cord dameterd] It
was ako associated w ith both reduced total cord aress ad
reduced W harton glly aread(]

Chroni hypertensbn s characterized by an haeasad
vasaulr resstance and modilaatons h the medhanial
propertees of bbod vessed 2010 Vessek contractvia a
varety of phamambgial sggents hcduding serotoninll
potassim dhbroe] bredykinil angbtensie]l oxytosi
and others[ 210 2210 These properties have not bemn
fully nvestigated 1 pregnancylinduced hypertension] But
lke chronic hypertensbn i preeckmpsE] the thbiton
of prostacycline synthesisl]l hypersensitivity © vasocon
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stricors and endothelial cell desth were cbserved 2310

D obrin reported thatbbod vessek exnbited character]
stic changes during fetal devebpment. 2410 Thew tlenl
g of themedH] an hiareasad number ad a thickenng of
ebstic BmelH] decreasad celubrity and augmented ol
Been content dharacterize the morphobgic devebpment
durhg this perod] Tt was reported that the umbilical
perfusbn decreased 1 preechmpsil 2510 The vessel
walk coud reectwith the alteratonsd but therr composil
ton to mantan ther trangmural pressure at an optinal
Bvelwoul have o be sustanedl In a situaton of 1
aeasd pbantal resstancd] an naesse 1 htralmen
pressure 1 te umbilial atery will ttnd © haesse
amplience 1 order © kegp transmural pressure rebtively
constant] Converselyl the hitrauterie Lmen pressure n
the umbitical ven will decrease] and the aamplience of the

Produced by The Berkeley Electronic Press, 2002

e

FE03  Photanirographs of umbilical cord taken fran preecEmptic mother having nomalDoppkr FW [Group 3AM A wbening under the
epithelim betveen the musck byers and the contracton of the muscke cels was seen wih a waved lie appearance of the nuckeusd
Separatbns appeared 1 betveen themusck celk and i betveen the Byers ofmusce frron( The veih Imenwas seen o have narrowedd
General view of umbilical cord at a magnificaton of 0 10 (A umbilical cord arteryd 0 40 B unbilical veih VM 0 40 [C M higher
magnilcaton of te ven walll 0 200 D @M HED

vesselwill diniish ggan o kegp transmural pressure
onstant] Rananowiz et all denonstrated that the
hsolbk ebsth content decreasad 1 the umbilical cord
vehs of nevboms delivered by mothersw ith preecBmpsi
[ 26]0 Redonstructing the umbilical cord ven wallmay
disturb fetal bbod Oow and dlect the vasaubr systen n
adulihood[ 2710
Ourmorphametric results were 1 ggreenentwith the
results of previbus studies 1 the controland preechmptic
groups] 1002310 Our results shav thatwhen G roups 2
ad 3A were ampared] the thidiess of the umbilial
oord vessek renained nearly constant] whereas both total
aress ad lmen aress were reduced with respect o te
aontrol groupd These changes conebte with our his
topathobgical Indings] whih hclded a widening under
te epithelim0 the contracton of the musck celk ad
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Figl4

Photam icrographs of umbilical cord taken fram preeckmpticmother having abnomal FW [Group 3B The musck area was seen

o have separated fram the comnective tissuesl Themusce cells were seen  be hypoplstic and snaler than their nomal sizell There was
a sgnilcantdecrease 1 the Imen area i this groupd canpared o the nomaland chronic hypertensie groupd Generalview of umbilical cord
atamagnificaton of 0 10 (A unbilical cord arteryd 0 40 B [M umbilical vein 3/ 0 40 [C [ highermagnilcaton of the vehwall O 200

DM HED

separatbons betven themuscke celk associated wih the
edendl These Ondihgs suggest amanly vasoconstrictive
elect] By contrast] a ampason of Group 3B
Groups 2 ad 1 showed a amparabk reducton of all
paraneters of te vessel] In Group 3B0 our histopathll
obgial Indings are rebted © the narowing Lmen of te
vessek ad the contracted snooth muscke cels thatwere
snalkr then therr nomal sizell These Ondings are sugges]
tive of a predomant hypopbstic mechansnl These 2
mechansBn s vasoconstricton and a hypopbstic elect]
may be dilerent events ormay folbw each other{ 1010
The Orst response to hypoxen B & vasocnstricton of the
vessekll If hypoxeni contiwesd it may cause morll
phobgial changes sudh as hypopbsH]

Changes of the campositbn of W harton glly sudh as
te glycosam hoglycansl water content] and extracellibr

http://escholarship.lib.okayama-u.ac.jp/amo/vol56/iss4/2

matrx components were theman results of the reducton
of the dameter of the unbilical cord. 110 2602710 These
changes mght be responsbEe for te gronth factorsd
whithmodify myolbrobkbst proliferation gene expressnl]
proteh bbsynthesis and Uor other processes]

Recent studies have suggested thatD opprwavefom
dices fran the unbilical arteryll fetal sora ad fetal
mide cerebral ateres ae useful h dentifying UGR
and detem ning the risk of subsequent perinatalmorbdity
[ 280 2910 An drnomal unbilical atery Doppker
wavefom & a stong predicor of adverse peatal
outtome 1 patents wih preechmpsie] A correbtbon
betvean the umbilical artery D oppler dices ad adverse
perhatal outtome was found 1 previous studies[ 240
2910 The umbilical artery D oppkr idices are rebted
pbhental vasaubr resstncd]l These earlier studies
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shoved the use of umbilial artery D oppkr wavefom
dices 1 te predicton of dnomal neonatal morfl
phanetryl Doppkr ultrasonogrgphy of the umbilical
arteres s haeesing h inportance h the antenataldiggnoll
sk of fetalwell beg1 The umbilical vasaubr architecture
B hterestihg not only fron amorphobgic point of viaw
but also as a basks for functonal hterpretaton] It &
suggested that wavefoms rellect phental inpedance o
bbod OovD ad that changes of Jov patlemns may be
causad by histomorphobgic alterations of the fetopbaental
vessel tred] Abnomal D oppkr systolic U distolic ratbs
mEht relect a patiobgt fetal aabton reuling n
htrauterne grovth retardaton] whereas nomal valies
rellect a nomal fetopbaeental craubtbon associated with
snall fetal siz] 3003410
In concsbn the umbilical artery Doppkr FVW

dices provide good valbes for predictng ntrauterie
grovth retadaton h preechmptc patentsd W e ako
observed that the umbilical vessel$ wall thicknesses were
reduced 1 the group of preeckmptic patients with pathol
bgial D oppkrl Tt 55 not clear whether themorphobgial
changes disturb the Dow 1 the vessek or if a reducton of
the owv causes themorphobgical changes] If a progres]
sive haease 1 bbod Oov was a key factor contrbuting
o the enbryonic devebpment of the vasaubr tred] an
hital umbilical vasoconstricton 1 response © a hypoxic
stress produced a reducton 1 the umbilical bbod [ow
ad h um kB © a ssdevebpad arteril tree wih an
epected haesse 1 otal pbheental vasalr resistance
[ 1010 Chronic hypertension and preechmpsiamay share
sinibr patophysbbgic eventsl Further studies ae
necessary 1o eluctate the exactmedhansns
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