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Evaluation on postpartum pelvic floor dysfunction by transperineal
four—dimensional ultrasound imaging combined with
image denoising technology

HUANG Yiting, ZHOU Ying, YOU Pei, ZHOU Kai
Department of Ultrasound, Yangzhou Health Center for Women and Children, Jiangsu 225000, China

ABSTRACT Objective To evaluate the postpartum pelvic floor dysfunction by transperineal four—dimensional
ultrasound imaging combined with image denoising technology. Methods Field Il software was applied to simulate medical
ultrasound images. NSCT transform—based algorithm , noise image method, wavelet soft threshold method, GenLik algorithm and
SRAD algorithm were respectively used to reduce noise of noise images. The noise reduction among various methods was
compared, and the best method was selected to reduce noise of four—dimensional ultrasound images. A total of 140 women who
underwent transperineal four—dimensional ultrasound were selected , they were divided into the postpartum group(n=70) and the
childless group (n=70).The postpartum group was divided into the pelvic floor dysfunction group (n=53) and non-dysfunction
group(n=17).Two—dimensional and four-dimensional images were collected during resting state , maximum Valsalva movement,
and anal retraction state, respectively, and the optimal method was used for noise reduction.The changes of levator ANI hiatus
area (LHA) , levator ANI thickness (LAT) , and levator ANI hiatus area from contraction state to Valsalva state (delta LHA)
after four—dimensional ultrasound reconstruction of each subject were measured and compared.Results The ultrasonic image
denoising method based on NSCT transformation algorithm has the best denoising performance than other algorithms.
Transperineal four—dimensional ultrasound showed that the LHA, LAT and A LHA in the postpartum group were significantly

higher than those in the childless group in the resting state, the rectal state and the Valsalva state, and the differences were
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statistically significant (all P<0.01).The LHA,LAT and ALHA in pelvic floor dysfunction group were significantly higher than

those in non—dysfunction group in the resting state, the rectal state and the Valsalva state (all P<0.01). Conclusion The

ultrasonic image denoising method based on NSCT transform can suppress speckle noise more effectively, better preserve the

detail information of the image , and has higher noise reduction quality.Transperineal four—dimensional ultrasound combined with

effective ultrasound image denoising technology has a certain value for evaluating pelvic floor structure and function.

KEY WORDS Ultrasonography, four—dimensional , transperineal ; Image denoising technology ; Pelvic floor dysfunction;

Levator ani muscle

PO 2 75 AR AR I A SR T AR, nT S B
ASHPPAL ZR R A M RE R AR Ak , O J i o A A R R
F1% % A S e S AR BEARATHE A o B ) RS B,
N FJRAS MEAR 9 23 LA RV AR 22
B DU 4 P 56 e PR WUR L SIS I 25
I P JE T NSCT 722 4 58005 X0 M 7 UG A7 el 4%
T2 BT IO i P AR &G 1 TR R e B R DAl 7
J ZE R DI RE AT A0 (L

BREHE

— BFFE T4

PEHL 2016 4F 3 ] 2 2018 4 11 H T Befr 420
U 24 38 75 A6 A 119 140 19 Lo 1, Frpo= I Lk 70 ] (O
JEA) , BIS AT L1000 CREA) . 72 44
1% 20~35 %, V14 (30.35+3.66) % , /K JFi £ 50~75 kg, 14
SR (21.3242.30) kg/m*; K B LHAERR 20~35 %, F
¥5(29.95+£2.36) &, 1K i1 it 51~76 kg, 1K it fiE 45 4L
(21.51+2.41 ) kg/m*; PA2H — B0 B} LU 30 25 R o e it 2%
B, PR 7 5 X & 1 EE A SR 5 1 )
WIP=1A, i, A 2. HEBRARIE . A 51 = (2
BT 23 0 s A Bl ™ o0 e O 8 55 L BLIE TR L i &
PE A R ESFER SO BEA B¢ U s fE# . A&
WFIE 23R B B2 24 A0 B 22 D s e, r A 22 i 1 4%
B RE A

72 Je AR S 28 2 B DU 48 8 75 K A A JC AL I RE )
AE B A543 0 23K Th BE B2 A4 53 1) A1 JC R fig 25 17 ]
IR INRE ARSI bR E . DV alsalva SI7E 5 FE AT Y
[T A HE B 22>1.5 em, Valsalva sh/E RS 2 b 2k 5]
o FHEE T % QF 5 SRS T 40K F<3.0 em 3%
Valsalva sh{F 4§ B RS 2 B >2.0 om; Qs B J5 BE 5l
PRIEZE N WIIE , Fe AR Rl B B A 2% @ B iy B
Ryl R B 12 FE >0.5 em; @ ATHE AL AL i L o B v [l
LR R VR NS

= AR S

1. 75 RIS W W 7 325 < 1 P Field IT SR R0 1 2

G, ZE G b I A SR B A5 e 7 A5 2] I 7S [
1%, 43 50 R 56 T NSCT 728 4 80 1k (2 803k £ 8 H
maxflat Jf T K ABE 743 i A dmaxflat7 T R AL J5 7]
U UK A% SE I NSCT 28 4, 73 i JZ B0 4 12 ) (W (K144
B /NI AR B (B | GenlLik 341 L SRAD B9 Xof e
BRI TN, . T H 525 R 7 s e e MR 5 i s R
) 4% T 2 500 W (B 15 M b (PSNR) | W 75 3170 4+ 5 8K
(p) S VG &5 Fa AR BLTE f 48 B0 (SSIM) |, e 55 45 Fh B
10 R M B 38 PR i AR T VR R 22 2 BR DU 4 7S A
1GAEAT

2. 2 U 4E R R A GE E 8 % (A 25 )
IS, Ak M8 4~8 MHz, =5 4T
FEIE A 42 R AEA DI & S MY S , KT
TR A 2742 I DU ZE R 75 A A, 40500 T B0k
A Valsalva PRAS 4 HTDR A R 2 2 DU 4 8 75 14144
FEAEAF , EUREE 5 0 Z8 7 R T AR, vk F e f
R MR 7 0o 75 TR A TR . (i 4D View 10.0 2§
BL BT SR ) B 2E A7 E A b B O L R A5 A
2o [ DU 2 6 7 o A S I AT R WL FL i AR (LHA) AT
PEHUREFE (LAT) A4 IR 2551 Valsalva IR 25 AT $2 AL
LR 224 ( ALHA) .

VM MRS RS UG R kR S S
Y107 15 22 1) FL A (S/MSE) L 2 AR 45 2 (B) PR A P4
S8, SIMSE BRI, F MRk SRk 41 5 B bk R e B b 3
FUR B 2 A5 B OR B AR BT

= \GibeEhb e

i I SPSS 22.0 Geit i, TR Bk Kx+s 2R 4T
MSTREA KG5. P<0.05 W2EFA G275 L.

# =X

— AN R My R M R 1 LR

L GE T A5 R R R S TR AR SR R R R S8, R
PR T NSCT 78 4550355 1) 8 75 R R 2 7 125 1) PSNR
p SSIM ¥y T HAMA R, Wk 1.



+ 666 - Il AR R 22 i 2019 4F 9 A58 21 55 9] J Clin Ultrasound in Med, September 2019, Vol.21,No.9

T NIRRT 70 1 R MR RE L T2 R[N KT 3T NSCT AR 4 30 R g iy i R Y

ik PSNR(dB) o SSIM S/MSE A1 B fi HL %
e 7 PRk 26.38 0.9485 0.8836 S 0=0.8 a=0.7 0=0.6
/Q\F ey L= R —t [< YN L= — (= RSV —

7N R v 28.20 0.9622 0.9230 FEMERT  BEMAE REMRET FRMRE BRMEET PRMS
GonLik Bk 2012 09695 0.9380 S/MSE 11.0716dB 16.7441dB 12.1759dB 17.8125dB 13.3280dB 18.4460dB
SRAD &7k 28.71 0.9671 0.9306 B 0.2789 0.7998 0.2401 0.8180 0.2757 0.8423
LT NSCT A ST 30.92 09801  0.9477 WA, 7 e HAEFR SRS AR  Valsalva RS

T N[FE MR KA, 3T NSCT A8 408501k [ e iy
J& S % 1 SIMSE il B He 8%

AN TR] I 75 7K TR, 56T NSCT 48 e 58 vk F e i I
PG #Y S/MSE Fl B FLA WL 2, [R5 B EIE
Fr i R A, R A5 B IR B Bhr .

=R AR R AL 2 2 B VU 2 R R R A 4 bR
g

T2 25 P VU 48 75 K A I 358 T NSCT AR 43507 [

) LHA \LAT . ALHA BB & FAREFAH, ZR A%
EE (3 P<0.01) . WERIAEL,2,

VU | ZJ T) BB B A5 2 A1 C [e 1 2H 28 2 BH DU 2
KA PR AR LA

172823 B DU 48 75 A A - 35 T NSCT AR #5307k
MRS, 2R T RE R A 2L 7E i BUIRAS (48 RS ( Valsalva
JIRA T AY LHA \LAT . ALHA YU & &5 T sS4, 22
S G E (B P<0.01), WERAFES, 4,

R3 R HFIAR T A 2 B DU GRS S G AR b3 UL (Rs)

[EISRINA

AR

Valsalva JR 75

21 ALHA(cm?)
LHA (e¢m?) LAT(em) LHA (e¢m?) LAT(em) LHA (e¢m?) LAT(em)
FEIR4L(70) 15.92+1.45 0.76+0.04 13.82+1.07 0.76+0.03 19.93+1.62 0.77+0.03 6.11+0.43
AEUL(70) 12.47+1.30 0.74+0.03 10.66+1.20 0.75+0.02 13.05+1.41 0.74+0.02 2.39+0.46
i 14.8219 3.3466 16.4443 2.3205 26.8021 6.9614 49.4277
P <0.01 <0.01 <0.01 <0.05 <0.01 <0.01 <0.01
LHA : ATEENFLE AL LAT: ATEAUREE ; ALHA : IRZEIRAS S Valsalva iR A AT HE UL AR AR £k
R4 BRI RE T AN IC R 2H 2 90 VU 468 75 A A 18 bR HLR (Res)
EISRINS NS Valsalva iR 72
25 51 ALHA(em?)
LHA (¢m?) LAT(em) LHA (¢m?) LAT(cm) LHA (¢m?) LAT(cm)
IR RE AT 2H (53) 16.96+1.73 0.75+0.02 15.58+1.61 0.76+0.02 23.34+2.30 0.76+0.03 7.76+0.85
TCREAFL(17) 15.34+1.36 0.73+0.03 13.14+1.20 0.73+0.04 18.85+1.71 0.73+0.04 5.71+0.06
tfH 3.5215 2.5653 5.7460 2.9651 7.4042 2.8410 9.0876
P <0.01 <0.01 <0.01 <0.05 <0.01 <0.01 <0.01

LHA T NAFLE AL LAT: AT AUREE ; ALHA : IR A S

B 1 72J5 4 Valsalva iR & T LHA b B2
28.20 cm?

13.10 cm?

Lok B T RE RS B T AR SRR A R A 45 1
LRI, B NE AR R AL, R 5 | K B
FITIRESE B BB o WEFT IESE, AL 2 i K
WA 222 BT ARE N R ] S E LM IR

| Valsalva JRZS AT HE WL FL LAY 2R A

KREA Valsalva kA FLHA N B3 ZR AR iS4 Valsalva IR B4 ToRFEfS4H ValsalvalRZAS R LHA Ky
N LHA 4 35.04 cm?

21.40 em?

REREAT , b 22 B3 AR 2000 0 4 PE 2 IR DI RE R bt
FER S SE R N o 7 IR LR D e R 0 A A AT
P, Al 51k R AE | B e B B HEME
Ty R B 25 R, 1 H R e S B filt R R A 3 T
o AHETEN 282 [ DU £ 8 P LS s L Ve T A
HILREFL BT U 25, I 0 25 5 NSCT AZ 4 593k %



I RAR 5 BE2f 275 20194F9 H 2521 #5598 ] Clin Ultrasound in Med, September 2019, Vol.21,No.9 - 667 -

Mg G IR AT A MR | PR A5 2 2 B3 D 4 e 75 IR 45
PG B R AR DA 7 I 28I D e B i () {1

ARG X T A BIFGEXF G AT 40 45 ) DU 448 e 75 A A
JEAEHE LHA R0 LAT A A PEAl Lo Pk G0 D) g i WL 58 4
Bo ATHEWUA G WUE 54, AT $E WL AL S R AR
AL e T AT LAY S K TN PE o AT HE LA B R A B
A TN SCHEVE T AR Rk 30% 124 B3E 3 i 2ot
BT LR 7, IR A SR AR B IR, N2
2 [F) DU 2 6 75 G AT T VR A DR AT B LR A0 A B, 5T
AT SR UL RN . ARSI SS R BoR | 72 5 4L 7E B
BEURES ZEADIRES Valsalva JRZS N A LHA \LAT . ALHA
PR R T R, 25 A Ge i L (H) P<0.01)
P2 HO A 48 I T RE R RS2 R JC R 4 Y b R FE H5
B L AEER SRS (46 AR ( Valsalva IR T Y77
FER IR 22 5 (33 P<0.01) , Ud BH 28 25 B DU 24 8 75 4 25 %
MR SSH S D RE R AT — a2 e 34

EAE 22 B DU 24 8 75 G AT ok A P L i 2 I R &t
PR G T e A S R DL R 2 R 2 A N
RE 52 %A B0 46 N1 A1 Valsalva shAE , LA K A8 75 AL AL
] 4 B ], X 4 PR 2R AN BTkt e A — BRI R R BN
MR B G b BB R B R SRS,
SERMGHLIN , < B Ry R ] O 4 6 7S A% 1
7 BT o7 W P o PR S5 P S ), AIE 5 SR FH —
5T NSCT A8 4 1y o 7 PG B o B0, 5 L R A
e AR P PG (1% S 56 245 35 3IE 52, 36 T NSCT 2R e B
2% 1) 7R R R T VA A5 2 19 PSNR L p  SSIM ¥ 5 F
LAt B3 (M PRI /N R B {7 | GenLik 5% |
SRAD 5334 ) , NSCT A5 4 553 HL AT AR G- 10 431 3 3 5 1
FUEPE AT T UG R R | 35 AnAe BRE& 50, I T
WO G B, TR A M S T4 1Y) SIMSE 11 B ¥ A
BH B, U0 B T NSCT 28 48 v 114 7 R0 4 I e
J5 AL A% B AT A0 Hb 0 ) 0 A 7 T AR A bl
BT MR iy {5 B . {H NSCT 55 32 [ M i 1] ffg
o, ok NSCT A% #5125 118 75 R R M (R 2 2
b o ASBIFSE G2 B B 7 VA A B AR T X T e A
PG A T T B LR, X He S B B R
W) R, 4 T 2 B 50 5 i B M A o TR AT 25

KIAE .

2R LTI, 22 B DU 48 75 B BOR 45 A NSCT
A B R R R R 3 o AR 2 2 AL AR, S
A S R T A RUE A B B 4 F B R
BB TR MR TR, 6 R ) RE A 4 DR
il A HEMAE

S 3Lk

[1] Chamié LP, Ribeiro DMFR, Caiado AHM, et al. Translabial US and
dynamic MR imaging of the pelvic floor: normal anatomy and
dysfunction[ J ]. Radiographics,2018,38(1):287-308.

[2]  Wen L, Zhang J, Zeng S, et al. Using Z—scores lo evaluate levator
hiatal dimensions with four—dimensional translabial ultrasound [ J].
J Obstet Gynaecol Res,2017,43(12) : 1840-1847.

[3] Trutnovsky G, Kamisan Atan I, Ulrich D, et al. Levator ani trauma
and pelvic organ prolapse—a comparison of three translabial
ultrasound scoring systems [J].Acta Obstet Gynecol Scand , 2016,
95 (12): 1411-1417.

[4] Rejano—Campo M, Desvergée A, Pizzoferrato AC. Relationship
between perineal characteristics and symptoms and pelvic girdle
pain:a literature review|[ ] |.Prog Urol ,2018,28(4) : 193-208.

[5] Ding S.Pelvic floor biofeedback therapy in pelvic floor diseases [J].
Zhonghua Wei Chang Wai Ke Za Zhi, 2017 ,20(12):1351-1354.

[6] Dietz HP,Erdmann M, Shek KL.Reflex contraction of the levator ani
in women symptomatic for pelvic floor disorders [J]. Ultrasound
Obstet Gynecol ,2012,40(2) :215-218.

[7]  Ozdemir FC, Pehlivan E, Melekoglu R.Pelvic floor muscle strength of
women consulting at the gynecology outpatient clinics and its
correlation with sexual dysfunction: a cross—sectional study[ﬂ.Pak J
Med Sci,2017,33(4) :854-859.

[8] Rival T, Clapeau L. Effectiveness of pelvic floor rehabilitation in
erectile dysfunction: a literature review[J].Prog Urol,2017,27(17) :
1069-1075.

[9] Zhao Y,Xiao M, Tang F, et al.The effect of water immersion delivery
on the strength of pelvic floor muscle and pelvic floor disorders during
postpartum period: an experimental study[J].Medicine (Baltimore) ,
2017,96(41) :e8124.

[10] Yang G, Li M, Chen L, et al.The nonsubsampled contourlet transform
based statistical medical image fusion using generalized gaussian
density[ J].Comput Math Methods Med,2015,20(15) :269-272.

(UE] s, XUBIRL, B, 45— P T NSCT 78 3 1% 8 75 [ (5 P g
B[] AR, 2012,33(5) : 1005-1012.

(ks H 91:2019-01-23)



