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group was lower than those of the control group (P<0.05). The values of Plap % , AAP, AA and Pla % in the observation group
were higher than those in the control group (P<0.05). The AV of the observation group was higher than that of the control group, and
the uniform change value was lower than that of the control group (P<0.05). The sensitivity of combined detection was 91.02% . The
specificity was 89.37 % . The AUC of ROC curve was 0.792, which was better than that of single detection (P<0.05). Conclusions

The combined detection of perineal two-dimensional and three-dimensional ultrasound has great value in evaluating the morphological

changes of levator ani hiatus in patients with PFD. It can clearly show the pelvic floor structure, provide accurate basis for clinical di-

agnosis, and improve the level of diagnosis and treatment.
[ Key words)
phology of levator ani hiatus

FR T RE BE AP0 (pelvie floor disfunction,
PFD) PR 5 S A5 S5 M e 1R Ak 400 400 70 2 RE e 4
Jra IR, 5 W e BRAR AL | 2 1 I s ot e PRy fig
FERFSEREAR . PFD ¥6 M AP B, B AT
AR o 50 ~ 59 % 24 5 s AHE 12.5% ,60
B RVA EA S RRAET6.T% Y PRI A K
J& PFD BAE BT WA 4R R AT 2 PFD 1
W T B, Bl T AR E e B — e 2 %k,
TR TO Tk 58 4 TR A R BT 1h PR L et g
TARR R, AR 7R R H T A R I TR 12 W 4
BN H 2532, Horh 23 B = 4E 8 P K A B8 H 3
PRAFA AR K 1 s AR 2355 A dt - 1 ek
THIFITRE D) TR A TG, 425 60 WS Z 1 28 B e i EIR
AR Valsalva ZhE B 922 Ak, AT 50 o 6 b 7 A 2
JEIHRE™ . A SCEAEWI 58 4 25 B = 4l 7 ke
VPN PFD EE AL NIAAE 210, HF4r PFD

Perineal two-dimensional ultrasound; Combination; Three-dimensional ultrasound ; Pelvic floor disfunction; Mor-

BEFARITR, MiZmWeW RIT & —EFE
Sl

1 #REARE

1.1 —f&#ER BB 8T 2020 4 4 H 2 2023
47 A FBEGA ) PFD182 I WA 4, 48 Abm itk .
OZWikn it S 2 (Lo M 70K T Be i 1 08 A I IR
WS IRIT) G RAE R 0T LR L R K 25 B A ik
JRAE QI IR TR 23 @I WIARAT 2R T A HE
Frpmife . O L3 AL & W 46 o 5 @0 B RS o 558
IR IEH A QB ARG JR I I8 G 45 b PR A B
B2 RAE S DA R KAR S em KU |
OIRKEEH ANGIF A, o BRI T A B 44
KA B Lot 170 4510 S b B 26 ( 0 303 A% AR P O e 2%
FHCEY 5 REAE TCHE 3 F R s B M s 45 )
PIZH— ook L8R, 22 R G F R X (P>0.05)
W1,

F1 FWA-MABLLE

2057 % EW (%) BMI(kg/m?) Z2BATE /3 W B (R
Xf R ZH 170 53.74+10.52 24.63+5.31 2.05+0.97
pUEZS:| 182 54.26+10.77 25.37+5.40 2.37+1.06

' 0.457 1.295 2.948

P 0.647 0.196 0.003

1.2 FiE WS =gk d, RO, B
WAL, EHE GE A 23 Wl A2 i (Voluson
E8 ) Rk [ ZHEE Nk (M5 3.5 MHz) =
HEAFR L RICS-9-D (IR 5 ~ 14 MHz) , | it E Bk
HIRE T %, AR IE h IR, 2 SHE B G AL
FRTHEWE, P54k 7 67, ik B 356 vhoC il kR Bk
BT %R 45°, BB EK Valsaval iz 3l [EHEST %
JeBEARAL AR 2 YR, N 4 s U 0 e AR %
o S e i e B (I 25 5 2 25 2 (HbE B G F K
L) A Ta] . D0 S i SRR S AR R B X FRPE T
i, Valsalva SIFERIIRT AL IEAY , 17 48K
G RAEEAAE (7S B K Valsalva I4E ), JRECHT |
RS E AR A RIS = 4R ER IR

[EL£TA | IARSTRHIIN E (45 2023 YFQO006 ) 5 5
AT B 2E R H (405 :2022116)

LRGSR HE WL L = 4 F gt ) i, ) £ 2
RZS AR 42 (APR) (ZE A 8042 (LRR) | AL 1l A7
(AR) ; Valsalva e /i 5 & (APV) . Y el
(LRV) ZALHEA(AV)

1.3 WBIEIR

1.3.1 4R R NIRSUE S e it
JERAE R ( AAP) L APV 5 APR WY 25(H, TR
LB (AA) AV 5 AR BI2(H, FiRRBINE 2 1
(Plap% ) : ( AAP / APR) x 100% , TaIFLHE A 43
W(Pla% ). ( AA / AR) x 100% ,

1.3.2 =HElS 2R NUADIREPEAG 25T =4
7B VAL AT SR LA FLAESIAT Valsalva s 7ERT Y
BB RBR S, IR R (AV) VL
Valsalva 55 V_rest BY251H .

1.3.3 FREFHMEILE BN R 5 g4 L
FEMALALF T2 ) el | 2 ) = 4E8 A i



58

PBIEAE GG LA SO Inl i B RS A

1.3.4 ZWisiae ot 4l SH =408
A — SIS RN PFD R 3 IT IR LA LR 54k

WIS WIRE , G RBUE FRRE

1.4 SitFEFHZE AR EdE A SPSS 21. 0 # 4
et , v R Y B b v 22 1A A [ e R ke
SEREA ¢ K 5K TR ECEE B8R (% ) Ffom, IR X
K6 s 22 ROC B o0 & P 4B s 25 B — 4k
MR — B A AT PRED R AT $ LTI S A8

o8 3L

S E BRI R 2R 2025 4E 3 A4 22 &5 2 1)

BA=Z#BEHEGEYSME WA TR LE
“WRIEDE” /< ZRETE” , Wil i T2 LAR 1, H il S
R 5 &R0 £ 3 HE BB, 0L g Tk 1 A L 8
MBS, X REAL ATR LS “ 2T FF, P
ATHE LS 7R 85 T, 300 2% B R, Ay 0 2 e i A A
RIEES

2.2 WATHBEIFHREIRESK Valsalva Zh{ERIAL
RIMNAILFTEVNESHELLE W4 APR/LRR,
APV/LRV H#22 5 0483247 X (P>0.05) ; W

A

LEIIZWIREE, P<0.05 NERASITHE XL, 20 APR .LRR AR APV LRV AV {H & T X B4 (P<
2 #R 0.05), W2,
2.1 WMANMRNAIAFENSHE_HBEHRES
#2 WASHBHELENRITENES ML
RS Valsalva Zh{E

am b

APR(cm) LRR(cm) AR (cm?) APR/LRR APV (cm) LRV (cm) AV (cm?) APV/LRV
X HE 2R 170 4.55+1.00 4.00+1.02 13. 18+2. 86 1. 07+0. 31 5.47+1.73 4.59+1.38 19. 66+3. 37 1.19+0. 58
WEEH 182 4.99+1.71 4.45+1.37 14.93+3.25 1. 12+0. 35 6.23+2.05 5.29+1.69 23.52+4.59 1.17+0. 58
t 2.920 3.476 5. 347 1.414 3.745 4,239 8.941 0.323
P 0. 003 <0.001 <0. 001 0. 158 <0. 001 <0. 001 <0. 001 0. 746

2.3 MA=ZHBFEHFLSRSRK Valsalva Z1{ERIAL
ENRATENESHILE WEARH RS K
Valsalva IV KT X6 B, W1 T2 8% #K 5 F
& FXF B2 (P<0.05) , W3,

2.4 MAMRMBRILKNMEMTHELE W
ZLH Plap% . AAP AA Pla% {635 TXF B 40 | 2%
FAGIFE X (P<0.05), k4,

®3 WASHEFHERER Valalva SMEMALRIHLFENESH

RS Valsalva Fiff:
21571 1115
AR (em®) TEAXHR(% ) A (em®) TR % )

it e 4 170 25.45+4.32 161(94.70) 28.76%5. 14 160(94.11)

WigELH 182 30.125.78 147(80.76) 35.636.89 143(78.57)

it +=8.539 t=15.609 t=10.545 X =17.728
P <0.001 <0.001 <0.001 <0.001

F4 MARNBHRIAKXNINTILE

25 51 1115 Plap% AAP(cm) AA(cm?) Pla%

Xt R4l 170 20.21+3.08 0.92+0. 17 6.48+2.05 49.16+7.69

WLEEH 182 24.8443.62 1.2420.31 8.59+2.73 57.5328.67

¢ 12. 880 11.891 8.155 9.556

P <0.001 <0.001 <0.001 <0.001
2.5 WARKMANEELLE MWEAAV EHTX  (P<0.05), WE6 KA1,

HREH 5B AEAR T X A 2 R A G it B X &5 FABRAAEELE
(P<0.05), %5, 2151 kS AV(em?) B (% )
2.6 S ZHBEBEE®RN PFD £EALRAL o B4 170 3.31+1.45 96.47+2.31
HRILERCHEE <P =408 7554 ki Mgl 182 5.51+1.98 89.324.56
PFD B E AT BB REUE e 55 B 53 5 : 11.824 18. 360
M 91. 02% . 89. 37% , AUC &y 0. 792,95% CI K P <0.001 <0.001

0.753 ~0.866; ¥ i T B = = 4k i s — 4G il




S EEBCIR IR 247 2025 43 HEE 22 BE 2 1 59
®6 SH- ZHBEBEAE—REAWRN PFD BFIENBARST LML B 6:
Kt RIEE(%) RS (%) i AUC 95% CI
B Y 67.26 59.83 0.040 0.589 0.533 ~0.684
SRl = s 63.74 58.31 0.054 0.549 0.436 ~0. 650
SR EYEB RS 91.02 89.37 0.036 0.792 0.753 ~0.866
" AR L A JF B S PR SR T B, 1 S 3 — A
— e Eavs G FEC TR B R AR 0 B, AN PR AR AR AR AR
oo ey e
SR, 4 P LR VPG G LA 3h 2528 46 D7 T
o6 FEAE— 2 B Ry B, LA 4 T 52 B 480 P JUL IR 7
£ By R AR AR AL 2 B = Gk S RS

0.29

0o

DTD IJ1.2 [!!4 DIE D?B 1 lU

1R
E1 P Z48BFBRER—REA®RN PFD 25 ATRAL
HARSTURISH A ROC #Lk

3 iTig

B NURE RS AR D e fa e 1Y 35 B S FE 454,
ATHE A5 2 5 | A 225 JEC 1) 6 I ek 110 e % AL 11%) 20 )FS
TSR WS AT SR LAZ B, T B A AT AL
290K, REE S T . o DUAG s A
B MR R R WL, R O s A A AT
AE DI AT WU SR B I T AR s %, PRk, T4 AL
SEHEPETE ZKC ) A0S0 112 B AR 5 PE A
JENEE, S A A D\ R N H2 L2 AL A9 T2 AR AT
PR S W T 2 JIL 2 FLWT I 1 | 3o A 2 B bR
S ERiE AR ) BARAR R WESE  APR/LRR A
APV/LRV HAETE P 40 W) JC W 25 25 5, (HOUER 4 1Y
&I 4 %7 28 {2 ( APR \LRR APV LRV ) K fi f1 75
FEAHETE AR (AR VAV) 2 5 28 5 X B4, R AE
PFD S T ATER L2 FL AR IE e 38 st i T2 5 A8 4k
R 2 T WA R L IR D) RE T e Ry P el A%
RAHTAR R TR S B NN Z2E R TR T
PFD S & A LA 25 49 20 A8 Fn D ez 461, AT AL
VERFENC ) F B FEE5H , HOE AR T Re i) e A8 1
Herg i R E M S DI RE, 7E PFD &, i
T ZRIR LA B 451405 R stb , AT 42 UL L7 33
W25 5 R A RS, 80 T A5 AR (b 48 s . 35 1
o AWFFEEE R BoR | WY Plap% A AP (i
JEARAs A s ST ) . AA LK Pla% {8 24 %5 T % #e
HHEFHEAG BN, SRR SR —
B FRAE RS, ZE UL PR G kA Ak A
AN FEUOTRIAIUE S 4 B2, %

W SEAA FRRREOGER X S5 Ak B s AT HERR A
ATV ARB 5, 0 ) s o o L PR LA EE
VEHIT S S34b, =4 e BRI 22 8 75 AR F R
TEZEIA A b, LAAR 1S 400 56 2 75 A5 &L Ry Bt ]
B EEATERWURILT 45 29 WU 43 0 B F2 B O3
PR G I R R B RS 3 B R T
TR A LR 0 R P RS FE AR AR o 4 S
7N, WA TE 5 JEOIR S B Valsalva sh7E T B9 AT HE AL
SLALARFRE K T XF B4 IR BT S 6k 5 LU AR T
XA, S, WAL RS ) Valsalva S fET
ATERWIBLALAARFRIE K, 3] PFD 35 2R WL 7E
SRR FEXG I S AE AR st 5 | 5 5 LA By 4
5 BN R B 28 S S A OGS AR LR
st T BOH X F B i B SCHE AR s, AN TS i PFD
DR, KR, W2 A X R ELBEAIG, S it PFD
BE BN G AR PR, 72 i T WL 25 4 1 45
P FE st 2 SR AR S M 2, TR
FRA 2 00 2 L PR B9 i 4 A0 SCPE Th g 6 R RE N
JH AR T RE B AR, BT AR5 AT UL, UL
L AV 1 = B S AR AEREAR , i — LRSS PFD
SR LRI IR TE B 38 I B i AR T AR 1 2
P, BHENATARH TSR, OAV H & RIAT
FEWIAASLTE Valsalva SIE T R4 KRR, 545
JEE U BOARN BRI R 3 A OG5 T 2 5 AR AR AR AT
RIS RS Y sk B P S AR AN 5
J W23 S L PR &7 4 %) 4 0 A i 4 T e S — B
QML TE A RTHR (5 LUREAIG, ) B PFD 5 AL
PGSR AN KT BRI, o2 H T UL PR 21 4 ) 452 0 | 25 4 2
P28 SCC A1 50 1 T 3 380, AN AU el 238 i JUL PR 1Y)
W A S 5 D RE 8 R RE N R 2 5 D) AE R A 04 5
Ko FIATMFEELEH 0] WL UG 2H 28 4 T4 LA
TE RS AR S, I W IR/« R BB 7 2548
1k, AT REJE B PFD AR NT4R LR AL & A= 7 sk slobs
il AR 43 A 30 I T L HR WL A R
A ER S iX T RE S LA £F i R b o6, 455 %



60

MG RGERE ) SEFIA N RSB B A S =
YR P shAS KA ]V I R PFD BB T HE WL AL
FIIESARME, 5 PFD ZSmtL il S A

A X S B = YR | S 4k
IR T YN (=R TN 1ok | R TR = 3 e
SEAAAT, LA Al 16 B 8 7s 5 4R U0 i A etk
“AEEYIE Y, WA s S 2 ROC ik
ST S4B B G R — SRS R PFD R
FHHE MR ALIE SR 2 Wk ig, T 2B =,
YRGS A PFD R AT IR NI S Ak
REGE 58 91.02% .89. 37% , AUC K
0.792,95% CI 4 0.753 ~0. 866; ¥ T2 = =
AR B — R, 2R B S B | 4R A A
ZWIRLRR LT B — R, A7 B T4 = LR ok S ]
Sk,

AHIGT BRI o5 AR BLAE LL R LA D1 . O
AHIFFE AN R FH 4 8 75 X 2 LA R 25 A 7
AWEE Al = 458 75 BT AL 3 2
AT S W A B AL PEAS . @B A AV RIS
AL S A H8 b, T AL AL L FL 7R
Valsalva Zh7E T 1414 B4R (b A1 TE A5 28 4 1 35 55
i PFD R Wi Fa T S (s AR o A Ak 15 8.
QARMFACTE ZLIRNLRTE BB, B R ATRSE
ZAA S FORNLA DI RE M C R, AR WA —
FE WY RIBR M, anFEAS /N B A TR S AT R [R) 2
PFD BENLEENLADIE R 24840, AR R mT
IRFEA T, HIR A AT A RZERL PFD B ATHR AL
FLALITEA SR, I R IZ YT BT X 1
A .

ZE I G BH  YE R = A R A A T X
il PFD B E AT HE LR AL IR 5 A8 AL A s 22 0 v
WrAE, T3 B S s 2 A S S5 4, Rl IR AT i
PFD 2 AL, S i DR £ H4E 5 v 1t 9 12 A 40
AR T B2 IR K

[ &% k]

(1] 28, 24W=-4BFsETHWFBIENEILTEA S SN
ME A [I]. B X & FF 4%, 2023,31 (3): 666-
669 ,674.

[2] RE¥ BEAE AE, % Z2WERH=Z4%8% 5 MRI T/ %
MFERSKHELRPFD #WIlEREX[I]. #E CT fr MRI %
£,2022,20(6) :145-147.

(3] =H2 HH R Z22W %47 TFL5%E"F PFD 5%
FACFHAE R )], F B A ,2021,30(7) :69-71.
4] FXEMK, ETH , HELE,E 22N -®HEEFTHELRLHLF
AMFE LR RGERGOFRLI]. FME H,2023,47

(3) :454-455.

[5] =T H, #iRE. LHGRIEERERANDEHEI]. L

K IE 7 ,2015,55(45) :26-29.

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

(6] bt B, X EE XA, & BEFEFEFHEEINLIES
PFD KX ZWH R [I]. FEIEREF® & &E,2022,33
(3) :206-209.

[7] Del Forno S, Arena A, Pellizzone V, et al. Assessment of levator
hiatal area using 3D/4D transperineal ultrasound in women with
deep infiltrating endometriosis and superficial dyspareunia treated
with pelvic floor muscle physiotherapy: randomized controlled trial
[J]. Ultrasound Obstet Gynecol ,2021,57(5) :726-732.

Garcia-Botello S, Martin-Arévalo J, Marti-Fernandez R, et al.

—
oo
[

Three-dimensional endoanal ultrasound to assess the validity of
Goodsall’s Rule and the Midline Rule in predicting the path of peri-
anal fistula-in-ano and the location of the internal opening[ J]. Tech
Coloproctol ,2022,26(5) :351-361.

(9] Rue#, KRR, NFT, & Z4NBBFAREEELELE )T LB
ALRARIALZ L PFD s R [J]. £ K E*,2018,47
(18) :2504-2506.

[10] Castellanos-Lopez E, Castillo-Merino C, Abuin-Porras V, et al.
Ultrasonography Comparison of Pelvic Floor and Abdominal Wall
Muscles in Women with and without Dyspareunia; A Cross-Sectional
Study[ J]. Diagnostics ( Basel) ,2022,12(8) :1827.

(1] EE X, ZEE, % WERKLFETSR 2 BT XL
Ma R EMAnh AP AN E[T]. RS R ¥ 4
%£,2022,21(17) :1891-189%4.

[12]Shi L, Huang L, Liu L, et al. Diagnostic value of transvaginal
three-dimensional ultrasound combined with color Doppler ultrasound
for early cesarean scar pregnancy[J]. Ann Palliat Med, 2021, 10
(10) :10486-10494.

[ 13 ] Mohamed RA, Yousef AM. Impact of Schroth three-dimensional vs.
proprioceptive neuromuscular facilitation techniques in adolescent id-
iopathic scoliosis; a randomized controlled study[J]. Eur Rev Med
Pharmacol Sci, 2021,25(24) .7717-7725.

(14324 TRE XBN. B4 W 4 = %45 5 PFD ty i) i
MEL)]. 8 E A&, 2022, 50(6) :915-917.

[ 15] Kubotani JS, Zanetti MRD, Araujo Jinior E, et al. Transperineal
three-dimensional ultrasound for analyzing the effects of perineal
stretching with EPI-NO® in women with multiple pregnancies: a
pilot study [ J]. J Matern Fetal Neonatal Med, 2022,35 (2):
283-290.

[16 ] Eskelinen M, Saimanen I, Selander T, et al. Three-dimensional
laparoscopy (3D-LC) versus minilaparotomy (mc) in cholecystecto-
my: a prospective randomized study[J]. In Vivo,2022,36 (6):
2835-2839.

[17 ] Da Cuiia-Carrera I, Alonso-Calvete A, Soto-Gonzdlez M, etal. How
Do the Abdominal Muscles Change during Hypopressive Exercise?
[J]. Medicina (Kaunas) ,2021,57(7) :702.

[18]Del Forno S, Arena A, Pellizzone V, et al. Assessment of levator
hiatal area using 3D/4D transperineal ultrasound in women with
deep infiltrating endometriosis and superficial dyspareunia treated
with pelvic floor muscle physiotherapy: randomized controlled trial
[J]. Ultrasound Obstet Gynecol ,2021,57(5) :726-732.

[ 19 ] Marques Gomes Delmanto LR, Omodei MS, Bueloni-Dias F, et al.
Three-dimensional ultrasound evaluation of the pelvic floor in postm-
enopausal women using hormone therapy[ J]. Maturitas, 2021,143;
65-71.

(Wi H 491:2024-06-20 ; # [11 H 41:2024-11-10)
(AR B



