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[ Abstract)
coherence tomography (OCT).Methods Patients who were hospitalized and delivered in our hospital from August 2021 to February

Objective To investigate the effect of hypertensive disorder of pregnancy on placental villus morphology by optical

2024 were selected. They were divided into a gestational hypertension group, a preeclampsia group, a chronic hypertension group, a
chronic hypertension with superimposed preeclampsia group and a non hypertension group according to the admission and exclusion cri-
teria. The data of placental villi were measured by OCT. SPSS was used to analyze the differences of placental villi data. Results The
three-dimensional morphological structure of placental villi was displayed by OCT technology. The diameter of intermediate villi in the
pregnancy complicated with chronic hypertension and the chronic hypertension with superimposed preeclampsia group was larger than
that in the non hypertension group ( P<0.05). The diameter of intermediate villi, the diameter of terminal villi and the length of termi-
nal villi in the gestational hypertension and preeclampsia groups were smaller than that in the non hypertension group (P<0.05). The
number of branches of placental villi in the four groups of hypertensive disorder of pregnancy were less than that in the non hypertension
group (P<0.05). Conclusion OCT is of great value in observing the effect of different hypertensive disorders of pregnancy on the
morphology of placental villi.

[ Key words] Hypertensive disorders of pregnancy ;Optical coherence tomography ; Placental villi

U Uk 399 5 1L %2 9% (hypertensive disorder of
pregnancy, HDP) JEAE YR H WA IFIE , 23K A0 %
K 10% , HE B E 2R A 7. 6% , =38R 1
G ILFE = e T EZER 2 —, HHi, HDP A]
PEREAE 73S LR 26« AR W W1 15 1M S ( gestational hy-
pertension, GH ) | ¥4 A ] ( pre-eclampsia, PE) | T
W UE Uk A I 12 M & I 7R ( chronic hypertension,
CH). 18 ¥ & 1L & 3 & F 9 80 ¥ ( chronic
hypertension ~ with  superimposed  pre-eclampsia,
CH&PE) , HDP Al 5[ BEA 2 85 B DI 3, 85 m

LA KAZBR iR A R R FIBE G A XUR: , ™

[EL2TH ) /W& RS TEAAHFLTH (45 :2023YFS0039 ,
2023MS610)
[EREE]ME &)

FOTREE AT, HDP W PR 7E 4 B, 1T g
5 AR B L B A R AN B LA Y B
AR A R S B M R A R A e

MRER LA K R B B e i, B i i i 4%
BRI I A AT W) o A8 e, 90 T AR
FLARK/IN G50 DL R AE 980 T8 W b i) 67 8 50 O 1 8
B HESBMARNE, HPARAESAHEE
(B4, 2Rk LI Y B s ey I T B
B BRI LML 5] BB 22, FR e i JLIE &
AREE . HRIRESBISL T BEA T4
RS e I PR RS, T i £ 4K
BB L E AR A R LR R
BN CT 25 B 8877 A7 A8 Sy BRI, ME L 58
HEREPLONE —HES5



S EBEIfG A ZRAE 2025 453 A% 2 £ 2

Ye2F A W2 A5 E AR (optical coherence tomo-
graphy , OCT) J&—FpZ Bl T8 75 WA 1 25 W) 1 2 1L
A, T 1) BT 20 A6 AR T T 353k
PSR BE 7 18] AR 15 8., 38 2 J2 1 4 T 45 21 B 1%
SRR =45 E R, RH PR JERA LT
PRI S5 © 032 1 T S A%, s 1
ERRBL BB ERE, BA 5T i E
OCT A4 R FE B G 21 3D B A2 A
ABIFFE R FI 5 20 BER OCT XoF 1E 5 Bog BR 5 F i
MR AEGR B VAT =4k B4, PR U5 309 1 1 5 Xt
HWERILSMFEm ,

1 &#&RSHZE

1.1 —M&EM EHE 2021 4 8 H % 2024 4 2
AU N BB B Be 40 W i 8 3, WA bR ifiE . ©
2 MR CHE R 1 75 100 TR R G 12 3R 15 19 (2020) ), @
SRS S I [ AR [ L& Q) IR AT IR
@FEMERZE, HeBRbr . O LGB BIE G
LGRS R s @2 A Wy VB S
b B 5 T P A 0 ; @42 1H BMI =28 kg/m”’;
@ZEA W TN | 25 90 R RS e R 56 T 9 e
N @I B A AL e M ; @ B /D EE 12T 8L
Wi, MRIEGNHERR LAY A 20 1], GH 41 4 1] PE 41
4 15 .CH 41 4 ) .CH&PE 41 4 {5 K 1E % #EUR (no hy-
pertension, NH) 21 4 1], W B A 4122 10 1) — M IIfs IR
B O AR 2 s AR TR B IRIE R SR
2 A L AR T B K DR B A
B JLESE W EE (NICU) 25 AHFSE o /g 7 )
FRFEAE TR RS H A,

1.2 Hik

1.2.1 HRDEEM TR RIR A A5l
FH S 24 A T W7 )2 A% (spectral-domain OCT,
SD-OCT) & (G R E S TR EERAL) | g
WEEHTR] A 25. 0 ps, BEREH RS A HEER B
FEIE A 800, Z- G 114y il 1] ARV 1] 2 343 01 4 1.

67

68 wm F15.1 pm, REFELH 102 dB, SD-OCT #F
JRRA L B R SR 2 1.2 mm, 7E
il FDGIE S OCT RGIRIFIR BTN BB,
FeA T P14 4k BR AR Tmage T X R A5 14 (G 547
ARTARAE , LAARAS e EL LR G B Y =GRS5 1
1.2.2 FEARUEE  MIRELEER G £ 3R 1 BEPL IR 1S
NG RELHER, 2 /D VR P 34 5 43 A 1 DU A AN ) 1Y X
VT IR AR AR I AE 0. 9% A FRER K b, B
T OCT {4 BT =4 nlR . B4 6 BB LIRS
Z/ 4 AFER BAFEARZ T 20 ¥R 3D A,
I, WA IR SRR AS 3R 15 80 22 B X Itk AT
BAGFN T

1.2.3 WESHWE RS @ SD-OCT KA
Image J, AT T MR B HE KM L
(1) = HERS G RIS 2% S8, A4 v 1) % 6 A 3 44
B ER KSR TE WK E M E S B, I
A =G GBSk #R ) 6 RS E
R X IR S SHEHA T 0T TEA RIS = i
Wi AR % B 0 B MK B, IR BOT- 318, L3RS
ER R 455

1.3 it AE i SPSS 26. 0 Siit2# kb4
Brci . T R A B e bR v 25 3R, 4 1) L3
K ¢ K g El oy 25 54 s THECROR I B AL (% ) o
M BRI K6, P<0.05 NESH G
2 #R

2.1 HA—MIEREMEE HABENIERE
TEF IR 1, S A 1A 7 022 8 e s
27 IG5 X (P>0.05) . GH A= f4F
#8/NT CH 4H( P<0.05) ,NH 20 BS540 i 22 i %
F CH 41(P<0.05) ;B LGS RS 50 I AR R TR
R AR B MU AR L AE W4 % (NICU) A BE 3 ] 1
AR Z ) 25 5 Ie g 124 L (P>0.05) .

F1 HAZFAMPMEIL—RIRLEER

NICU i IR 24

5 FEWE () HATE (R) HAEIUATE (g) LK (em) R (1K)
[n(%)] [n(%)]

NH 41 (n=4) 35.5 £ 6.45 278 = 1.63 3607.5 = 358.83  51.5 +2.52 0 (0) 0 (0) 1.5+0.58

GH #l(n=4) 30.75 = 2.06 272.5 = 4.12 3232.5 = 271.95 49 £ 0.82 0 (0) 0 (0) 120

PE #(n=4) 31.75 £ 5. 12 263 + 10.13 2850 + 684.58 49.25 £ 3.3 0 (0) 1(25) 1£0

CH#(n=4) 36.5 +2.52 258.25 + 7.5 3062.5 + 416.44  49.5 x2.38 0 (0) 4 (100)  1.25+0.5

CH&PE %l (n=4) 30 +5.66 259.25 + 12.58  2931.25 £ 677.7  49.75 +2.22 0 (0) 4 (100)  1.25+0.5

2.2 BREZE OCT B& {iiH SD-OCT X} 4E iz
T LR i 25 9% B e AT = 4k 18, 20 9 345 % GH
PE .CH .CH&PE Y F A 7] 24 Y (14 4F B $99 455 1L e 9

P AR RR 28 4 ) Jify S0 B I = 4R Rl i
HER OCT = 4ERUR , AT LA EDULULEE 21 (49 = 1
FEpm G B h ) 56 | 2R B L AR BB 5



68

TR 2EARAE . RIS R T2 T G A
BEMNHEMKENZSH, EFhEgE%EH
S E La R GH IREE9E B/ K E
s, WE b PE JRESNES GH G #9kE

S E BRI R 2R 2025 4E 3 A4 22 &5 2 )

TEAIAAMLL, WK 1e, CH BELEHRB K, K
B H2r 30 W 1d; CH&PE A #:4 B H K, 4
S B, WL e,

B BRESEN OCT ZHIEEER o EWINAST JBRE H HEIRMEARETE b, CH ST, B HR
BN, BRI, 53380 s o PE IR BB S B HAKRA/N, B K BRI, 53 380 ;d: CH JR S 50E b ]
WERARYE HEBHMK AARGERKELK je: CHRPE IERAE , TR GE LA RBEMK, 73 X, Irfiok
THETHE (B OH%) PR (O S) MAREE(BAHE)

2.3 BREAESHSH UM HDP i #5
EMThEIGEES ARG EER ARAEKE
ARG B HHE NH B, 2R A ST
H X (P<0.05), CH 41T HESHEEK,
CH&PE A1 E 2% & BRI Z , CH&PE 414K
WEHMR LRMERKESHERRK, NH ALK
B Y%, GH . PE A% EHEH B /N T

NH 40 (P<0.05) ,GH .PE .CH A K HEEHE .
BARBERKFEY S /NT NH 4 (P<0.05), A,
NH 124K 9% E 53 380K T GH \PE .CH ,CH&PE
ZH(P<0.05), W32, PUFP HDP FMEE IE # 4T Uk
FIRGELREAS PR BB S B TR R, O
’l2,

®2 REAESHHNEBERRLLR

vl H R4 HA% (um) ZORYEHAZ (pm) ZARBEREL (pm) NS

NH 41 (n=24) 85.14 = 5.16 65.51 +2.1 81.16 = 7.62 8.42 = 1.67
GH #(n=24) 69.03 +4.97" 57.33 +4.14" 65.38 +8.22" 3.62+1.13"
PE 4l(n=24) 70.79 + 6.47" 59 +5.68" 68.76 + 4.37" 3.62+1.17°
CH#(n=24) 90.9 +7.53" 61.26 + 6.84" 70.47 +5.58" 4.58 +1.21°
CH&PE 4 (n=24) 90.84 +5.99" 68.41 + 3.08* 82.35+6.76" 5.08 +0.78"

* 5 NH %, P<0.05



eI BEBEIG R Ak 2025 4F 3 55 22 4555 2 11

69

<0.0001 90 - 1e-04
<0.0001 <0,
«<0.0001 T <0.0001
<0.0001 0.021
1201 — 0.001 — Se-04
r T i 007
r <0.0001 J 80 r <0.0001 !
X[ — ~=0.0001 1
|
£ T £
3 | A
K100 T oo ] s
b I - T
i W +
oy i T
'H' 80_ J_ 5":50'
- 4
_L l 50 J‘
601 :
] A4
NH GH PE CH CHBPE (&) NH GH PE CH CHBPE @)
<0.0001 <0.0001
<0.0001 1
™ <0.0001 . —<0.0001
' {Mumo.mez " 0000
. <0.0001 . = ano1<u'm1 :
1001 <0.0001 12 3 -
r :
£ __
B
N4 _ =
o ]
2 . o
I 80 N
He .
oy
B 1Y ] 4
|| . * * %
L]
N T T |
ol J_ %1 ?’ 1
L ]
.
NH GH PE CH CH&PE ® NH GH PE CH CH&PE ®

2 [FH HDP FfERE NH FREAERSSHMEHEE  a. VUFP HDP 288 5 {d 5 NH I A28 E BRI R ;b PUFD HDP 2881 5 fif
BE NH b R R BB B L ; o . UFN HDP 2870 54 NH G 4 AR B BE A L4 ; d . DU FIDP 28700 5 8 B NH i #20B 5

OB H g

it
HDP 24U 5 1l 8 I A — 2, A 4
GH.PE . 7§, LA & CH Fl CH&PE, 5 P2 Bl WL ¥R
ORI A A I B 1 U MR LSS R R
T ™ E ARG LT BT, B 2 AT, HDP AN
[FIZE AL iR 35240 6 4 B AR B A BRAL N S A] ]
GH (1) AL #La i R E9) K WA 210 1 5,
GH SLEERHA/N S IR 2E | 1 /b it 8 908 1Y I 7 At
L 5 W L I S B ) 5 HEV, AR I A 1 -
HOE M (ROS) X 980 6 4 i 4548 B 61 5, 1E 1M 5 i)
A YA AVE SR W i is | /b G L8 SR RN i
PE Jp5 B A= AR 40 D) 2 B0 Ay 0457 A Rz 45 473 0 6 92 i
SZORAEC | N R 40 M A 45 5 B A T T 4 I A
PRI AT B, Wk 20 5% I WAL 1 5 R B, B4R iR
JLR SR i 27 S, ] gl ok 2k B S 1Y NK 20 g

3

FFIVEH 0 R 1 BRI A6 497 0 6 A L, 5 i 32 5 4
Wi ZERe 1, E— 2 TP Bl e 1

CH A7 22 1 A 1078 BE (905 A8, Qi 45
e JEL IS T A 30 S A 7 A 1 A 2 5 ) - R
TESH KRN G £ 208 N Y LA, S B0 A P AR 46 /N A
L RE 488 o, AT ik 2 i 45 28 B B9 it A T
HWR IS P B T e B A5 B0 B 40 e 3% M 40 5 43
WA AT RS, 520 R £ 90 B Y I
Tito T, OoHEM R > S BB 45 5 G S 06 2R
PR IS S AN A2, AR ) 2 A 2 B0 R 5 A A 388 7 15
BT ORI A AS AL G 25 0003 o0 A S 2k
— A BRI 5 2 ) IR AL

CH I fy R4 4= B 1L 30 8h 1 4 1 eUAE R 4%
N B I 23 A AP0 A . AT BE 23 H AR 43 X Jak Y
520 6 LA T T, T 5 — 43 DX ek ot 7V 9



70

AR O, 3R IO T 5 A 5 2 T BUR £ 9
BINRERY AR I, I U I B E T X AT BE 2 i I
I BT, 45 5 1 A P R 45405 5 i i g T
AN DX 00) T 5 W 2 e LR K R I i 4 I A8
e, e i LA B SR A AR SRR,

AMEGE B, NH 215 DU 20 & 1 R 2 AR B, TE 6
IEIRMIG R MR B R B RAF, il g
BRFMEFHEREKRAE, TN LEE, SIE
WATIRMG SAE A L, 225 KA 1 I, 4G GH
5 PE W4l g &b I E R LRYEHR,
ARBERKE LSBT XHEIBEN, BEELEAN
BIES2E R AE, X5 Jacobs ' HIHFFE 45 AL,
AT BESE: T AT ORI G 85 1045 A S 2 LA
B A5 R AR B B S FRAIL A A OGS EUR &
MR AS /2 , T SE 0 T 98B IE R £ 87 , b
T LAY i se e AR, ZE T A T Y e I e AL 4
CH }¢ CH&PE P4, HG0E 73 U5 22 0 o i & 7
A1 90 E o XCEOH L, B EE R R4, A
CH&PE HHIZE HAR LR EHREMERYERK
FE%E NH 41K, 1X 5 Bargunam ' BB 5T 45 S A0
1oL, 2 SENE P vt e R A K A% i 3 Bh ) 24 R
oAl R R 25 0] B e 18 1454k, S BUR #4906
AL, XL HDP &5 4% £ Y
UL HWERE AR, fliBE LMY B e b b, in
IL—E R ik 84, Zm s JLIER AR AT,
AW R T HDP 5 E W EIRIGEAEILS L1
ANE], AR ZR HDP 1Y A AL 4 it 1 8 22 ) B il
TRk,

FIFH OCT BEARFEAT B I AR FNi2 Wi 4 A DG BF
FAEN LA I & J . A BIF 5 v 4 8 43 3 %
OCT X} HDP A7 i #E 4R E 34T = 4%, At A
[ 2R AV i S B I S BRI, LA R EBIE S
XTEE L B 28 80 F iR LAE K R B 52, AR
GREERIT R f o E = e g5t ik, Kok, &
fITAI i F AR A BCE =/ OCT &, BP9 iR #9406
LD GUERT S el IS A I < 35 TE 2 IAN
HDP $EEEHT I F 58 T Be AR B . AHF o8 A7 72 AR
Z R B BB B i £ 20 B S 500 U B2 O T
T MO —E W i 22 5l T s A v
TR ORI R A TR 808 . Sese
RN B2 B D B T REAE AR I 22, 5 &

S E BRI R 2R 2025 4E 3 A4 22 &5 2 )

WAH Z 1) B H BT,

g5 b ARBEST i OCT BRI T PU4LIG #E4%
BB LM ER . OCT L ARX G M4k E 1Y =
ARG D FRATERAL T X5 HDP 52 M Jif 2 20 B 5 1
RAFE AR, #6578 T X SE I8 25 A 0 H 22 i A
MIASTRLZ MR, X 45T HDP R 8406 i BAL ] 1
HA B HA —EME,

[ &% k]

[1] Deer E, Herrock O, Campbell N, et al. The role of immune cells
and mediators in preeclampsia[ J]. Nature Reviews
2023,19(4) :257-270.

[2] Wheeler ML, Oyen ML. Bioengineering Approaches for Placental
Research[ J]. Annals Of Biomedical Engineering, 2021,49 (8):
1805-1818.

Nephrology,

[3] Ni G, Zhong J,Gao X, et al. Three-dimensional morphological re-
vealing of human placental villi with common obstetric complications
via optical coherence tomography[ J]. Bioengineering & Translational
Medicine 2023 ,8(1) :e10372.

[4] Gao X, Qin X, Pei S, et al. Multi-type maternal diabetes mellitus
affects human placental villous geometric morphology: A three-di-
mensional imaging study[ J]. Placenta,2024,155.70-77.

(5] #%, 5 At ik 48 kR ¥ 96 38 ¥ (2020) [J]. 44
B¢ % ,2020,55(4) :227-238.

[6] Varghese B, Babu S, Jala A, et al. Integrative Placental Multi-
Omics Analysis Reveals Perturbed Pathways and Potential Prognostic
Biomarkers in Gestational Hypertension[ J ]. Archives of Medical Re-
search ,2024 ,55(1) :102909.

[7] Fraser A, Catov JM. Placental syndromes and long-term risk of hy-
pertension [ J |. Journal Of Human Hypertension, 2023, 37 (8):
671-674.

[8] Cohen Y, Gutvirtz G, Avnon T, Sheiner E. Chronic Hypertension in
Pregnancy and Placenta-Mediated Complications Regardless of Pre-
eclampsia[ J ]. Journal Of Clinical Medicine,2024,13(4) :1111.

[9] Jacobs A, Al-Juboori SI, Dobrinskikh E, et al. Placental differences
between severe fetal growth restriction and hypertensive disorders of
pregnancy requiring early preterm delivery; morphometric analysis of
the villous tree supported by artificial intelligence [ J ]. American
Journal of Obstetrics and Gynecology, 2024, 231 (5):552. el-
552. el3.

[10] Bargunam P, Jigalur P, Reddy P. Proportionality of Clinical Out-
come and Placental Changes to the Increasing Severity of Maternal
Hypertension- An Observational Study [ J]. Turkish Journal of Pa-
thology,2023,39(1) :1-8.

(Wi H 381:2024-10-18 ; & 71 H 409:2024-11-01)
(ARG M)



