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BrBRRGE S A SRR A S Rk A, o R R R B B ¥ A B IR R T F N T R A B K o g R R
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B E B EIEER AR A AE B K h sSMEAPA LTBP-2 K -Fibik, 2 F ¥ A% it 5 & L
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Abstract:Objective To investigate the clinical diagnostic value of transperineal pelvic floor ultrasound
combined with serum soluble microfiber associated protein 4 (sMFAP4) and latent transforming growth fac-
tor beta binding protein 2 (LTBP-2) for postpartum pelvic floor dysfunction (PFD). Methods From October
2020 to June 2023,107 PFD patients diagnosed in the Fourth Hospital of Cangzhou were regarded as the PFD
group,including 48 cases with urinary incontinence,25 cases with pelvic organ prolapse,10 cases with chronic
pelvic pain, 15 cases with intestinal dysfunction and 9 cases with sexual dysfunction. Another 103 healthy vol-
unteers with no PFD after postpartum examination in the Fourth Hospital of Cangzhou during the same period
were selected as the control group. Color Doppler ultrasound was used to detect the perineal pelvic floor of the
two groups,and the hiatus area of levator ani muscle, the posterior angle of the bladder urethra,the mobility
of the bladder neck and the rotation angle of the urethra were measured. The levels of serum sMFAP4 and

LLTBP-2 were determined by magnetic separation homogeneous enzyme-linked immunoquantitative assay tech-
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nique and enzyme-linked immunosorbent assay, respectively. Receiver operating characteristic (ROC) curve
was drawn to analyze the clinical diagnostic value of ultrasound parameters and serum sMFAP4 and LTBP-2
in postpartum PFD. Results Compared with the control group,the hiatus area of levator ani muscle, posterior
angle of bladder urethra,bladder neck mobility and urethral rotation angle in the PFD group were obviously
increased (P<C0.05),while serum levels of sMFAP4 and LTBP-2 were obviously reduced (P <C0. 05). There
was no statistically obvious differences in serum sMFAP4 and LTBP-2 levels among patients with urinary in-
continence, pelvic organ prolapse, chronic pelvic pain, intestinal dysfunction and sexual dysfunction (P >
0.05). The areas under the curve(AUC) for the diagnosis of postpartum PFD of the hiatus area of levator ani
muscle, posterior vesicourethral angle,bladder neck mobility,urethral rotation angle,serum sMFAP4 and LLT-
BP-2 alone and in combination were 0. 764 (95%CI: 0.701—0.828),0.802 (95%CI: 0.743—0.861),0. 764
(95%CI : 0.699—0.828),0.830 (95%CI: 0.776—0.884),0.799 (95%CI : 0.738—0.859),0.773 (95%CI :
0.707—0.838),0. 978 (95%CI; 0.962—0. 994) , respectively,and the AUC of the above six indexes in the
combined diagnosis of postpartum PFD was better than that of hiatus area of levator ani muscle. posterior
vesicourethral angle,bladder neck mobility,urethral rotation angle,serum sMFAP4 and serum LTBP-2 alone
(Z=6.488,5.669,6.302,5. 256,5.591,6.037,all P<C0.001). Conclusion Serum sMFAP4 and LTBP-2 are
both low expressed in patients with postpartum PFD,transperineal pelvic floor ultrasound combined with ser-

um sMFAP4 and LTBP-2 has a certain diagnostic value for postpartum PFD,and the value of combined diag-

nosis of postpartum PFD is higher.
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6 W5 0.978 0.962~0. 994 - 95. 33 93. 20 0. 885 <<0. 001
T — R R .
L3 SR T AL PRG54 195 0 50 30 1 R W % £ 10
. %%%%ﬁ%é 7 J5 PFD B AUC 435 0. 764,0. 802,0. 764, 0.
| S 830 (L2 AL MU HEAE L WAL RE A . TR IL 2 221
L Dosma B 5 PED i 75 5 15 4 H A A6 45
< sMFAP4 J& MFAP4 [yl i H 2 , & —Fh 41 i
®o.a SN 11 MFAPA & —Fh ECM 25 1. J8 T 27 4 2%
P RURH S 25 0 Sl 2 e, 4 5 IR IR A L R R B
0.2 FUR R (G5 &1 2 BT 5 S 21 2k 135 £ i e
| AL I UYL Sk Lk R R R R A s
ol — BAR, MR R R A T 1 2
1SR )R ARG B, IF 5 LTBP Can LTBP-2) #1 f J5L 21 4+
4 ZsPERBERXSHRME sMFAPLLTBP-2 T 1454 . LTBP 2527 4 8 111 BLA 25 4 7] J8 1tk
B EL SIS W /5 PFD K ROC Hi % 1 ECM ZE [, LTBP-2 /K F By m 5 1 % M o vk 20
3 i ® QUBRVER R AA Y AT R LTBP 5 4 4

PFD J& LMk G SO A 2L TR 7 48 45 4
PR 2R B SCHE A P985, S B0 IS 2 RE R A, T A A
i 3R PR G AE | 46 M e B MOt 3 A0 4 1 1 T R e % G
AR I PEPR A AE 1 s R R B SR B
] Xof R 25 R AT A 094 16 R 32 W R RGO AY L SE PR 2
— Bk

LR P R X 2 P AR D) RE BEAT SR S VA L (]
I R] DA i 0 B A AR L A5 I PR R S e UL
S AR AR R G M AR R R A L
HATC Q0 BETE b WL 2 77 )5 PED (B4 2 iR 4l
ALEHEBL HAT 2 0 TR . A I R IR
R AE FE I JUL SR AL AR PR TE B B AR L I bE SRS Bl
JE IB5 DR PR OB I AR 2 W SR B R i PR T 22 2 B A
JEG R P ARG A X RGBT — E B I PR 12 Wi A
{7 . ABFST 45 P e # B Valsalva IR F PFD
SR TR WAL T BRI JDE DR 3 A IG5 IDE A% 2 B
VRSB TE % 7 45 R % B, 5 A0 DG BT 9 45 SR A AL
SN FT RE SR 2 M I A T RE A5 H R A U SR
S NS R R VAR NG 1 G = O BN 2
7 FE T3 3 S D RE B 15, 28 2 ) 4 Il 75 2 MUk
A5 . ASHEIE ROC i 220 Br 45 2R /s AT 32 L3 AL

B P AN At 35 T AR 4y B A BV AL S B TGF-B g
£ ECM It i B T, 78 5 1k 2F 4108 Bl 2 i
FEHAEHY . ZHAO %PV B9 %W LTBP2 255
ECM JE i, 4 7 20 A 75 B A0 o v 2F 2 R 4 b R $
FAERH ., AR5, PFD B #F L sMFAP4 L TBP-2
TKEAR T B4, 1 sMFAP4 fl LTBP-2 2 W17 5
PFD ) AUC 43 %14 0. 799.,0. 773, 5 8 43 5 4y 85.
05% .82.24% . £ IME sMFAP4 F1 LTBP-2 /K F
XIr7 e PED W2 Wi B — & I R & X, T {E b ie
W= 5 PED i2 Wi B8 Fr .

AW T K IR L 2845 B 43 IS 5 A 6 S 80086 A 1l
i sMFAP4, LTBP-2 £ Wi j” J§ PFD ) AUC A
0.978, RELEE N 95. 33 % FF 5 93.20% . 6 HilHk
G WI BRI TS Te b B2 W, B0 4 & B 2
FEAHC S EE A 7S sSMFAP4 , LTBP-2 2 Wb ] 4% &5
XFF 775 PED iz Wi (i, BAT — € G R & X,

Zi b T ik, PED B % I3 sMFAP4 fil LTBP-2
KT EEABERBHRHESHET . . 2204
JIE 8 P R 56 B 80 % W sMFAP4 #l LTBP-2 %t 7 )5
PFD BA — & Wik K2 Wi (i, B3 A 2 W 8CR I+
H ARSI, 0T BE A I IR PED M2 Wi 2 it =% |
B BES A &, ZF 0 kB A2 W 2 h



I E G 0K 2025 42 3 A% 22 6% 6 M

Lab Med Clin, March 2025, Vol. 22, No. 6

o 77T -

FOLL O B 2 B IS B2 W (B AT LK 2 I R
S AN TR BEME S . HE A 3z B8 8. DA B
B W PR 5 2 1932 2803 O i PR O 42 AR L X
ARERE SR B TAE R SR A,

S % Uk

(1] A, T, FREA. 4.5 143 il /= )5 B0 d 20 i 8K
TREAR B B R R 2R A3 A L) ). b AR 1A 7= R 4k, 2019,
54(8) :522-526.

(2] ZE3eig, O005 ARRHE 55, 4 2 B T 48 8 75 A6 A X 77 5
FE NG Dy e RSB 2 Wi AL e [T ). BBV BE %, 2023,
47(9) :1087-1089.

(3] TR, 5K Fhoe. 28 25 B 400 8 75 A 2 PP A Lo M 28R T g
Z A W 77 SO R A (EL L) ], BE 22 (R 2 Ak 3R, 2022,
32(2):352-355.

(4] &2, DIanik, 2545, 45, AU =268 7 S 5000CA Ly 555
SR E AR AR A H S A K R T KX E
P PR G B 5 g5 ™ T R R K O AN (B LT ). BRVE RS A
2023,52(2) :149-153.

[5] ZHU H M, ZHANG D, GAO L, et al. Effect of pelvic
floor workout on pelvic floor muscle function recovery of
postpartum women: protocol for a randomized controlled
trial[ J]. Int J Environ Res Public Health,2022,19(17):
11073.

(6] skalam XML M BB E Mk g Im &l N 7 B M
PR S FL A L5 A 0 ) B IR P R 9 ) A OC T T Y
LI, S0l PR BE 245 22 35,2021, 25(14) : 78-83,

[7] MOHAMMADI A.SORENSEN G L.,PILECKI B. MFAP4-
mediated effects in elastic fiber homeostasis, integrin signaling
and cancer, and its role in teleost fish[ J]. Cells, 2022, 11
(13):2115.

[8] HEINZ A. Elastic fibers during aging and disease[]].
Ageing Res Rev,2021,66:101255.

[9] SEKMOSE S G,HOLST R,LOTTENBURGER T,et al.
Circadian, week-to-week, and physical exercise-Induced
variation of serum microfibrillar-associated protein 4[] ].
Biomark Insights,2021,16:11772719211016359.

[10] SHI Y,JONES W,BEATTY W, et al. Latent-transfor-
ming growth factor beta-binding protein-2 (LTBP-2) is
required for longevity but not for development of zonular
fibers[J]. Matrix Biol,2021,95:15-31.

[11] NGUYEN A Q,CHERRY B H,SCOTT G F,et al.

Erythropoietin: powerful protection of ischemic and post-
ischemic brain[J]. Exp Biol Med (Maywood),2014,239
(11):1461-1475.

[12] YAO L P,LIF Z,WANG D D,et al. Evaluation of acu-
puncture treatments of postpartum female pelvic floor
dysfunction by four-dimensional transperineal pelvic floor
ultrasound [ J ]. Medicine (Baltimore), 2021, 100 (42):
e27236.

[13] ZHONG C Y, HU P,RAN S Z, et al. Association be-
tween urinary stress incontinence and levator avulsion de-
tected by 3D transperineal ultrasound [ ]]. Ultraschall
Med,2023,44(1) :e39-e46.

(147 245 FREZ N , B MR, 45 B WA 75 % 7 5 2 P18
Fib 55 40 D) R B 3 A 5 AR DG B 2 [T ). SR 58 5 12
200, 2022,6(8) :50-52.

[15] EWeEE. 22 AR 8 75 S 500 B 1 R 2% 25 1 12 Wi A0
B K 5 8 RNy PR ) % B AR SC A L.
PR ,2022,31(8) . 78-81.

[16] XP&F 5, 9, 1t 75 2%, 55 S M A B POP-Q W43 78
G W5 AT AR B B A O R M IR Ok A v 9 12 W A (B
FELT). w3 A 7 A7 R 2021, 13(8) 1 43-46.

C17] b, BOoKRGR « SA(L 2, AR I - BTN ok 4, 4. IiE
SFRP5 ., sMFAP4 /K - 5 2 V0 ILAE 5E £F 5 1 & & %
PCI ST M A 1 R [T I AR BE 2, 2023,63(1)
51-55.

(18] k44 Ak, s gl , X 4L, 4. 17 sMFAP4 7K 7%t K B A
FEPE N WK AE AL 83 IR ARG 6 A H ER 87 1 #5000 A
(AT . i A5 PR O AR A 2021, 7(7) - 816-820.

[19] MAKINO T,KAGOYAMA K,MURABE C,et al. Asso-
ciation of development of solar elastosis with increased
expression of fibrillin-1, LTBP-2 and fibulin-4 in combi-
nation with decreased expression of LTBP-4[]]. Acta
Derm Venereol,2021,101(1) :adv00372.

[20] YANAGISAWA H, WAGENSEIL J. Elastic fibers and
biomechanics of the aorta: insights from mouse studies
[J]. Matrix Biol.2020,85/86:160-172.

[21] ZHAO J,LIU X,CONG K,et al. The prognostic signifi-
cance of LTBP2 for malignant tumors:evidence based on
11 observational studies[ ] ]. Medicine (Baltimore),2022,
101(17) :€29207.

W Fi H . 2024-08-25 1 H . 2024-12-11)

RS 772 3O

(23] VFue e UFRrRe , T 5. B4F 2 BB IR B8 SRR E H .
250D KGN AIERM R RLT]. THBER R E5¥0,
2022,44(11):1129-1133.

(247 B4H B & 2%, PS5 . 48 248 )5 B BRE A &k 25 (OHD
D.BMP-2 5 LA & LA I RE OG5 B WL/ 52w [T .
o S22 W, 2023,27(11) :1276-1281.

[25] LI H M,CAI S Q,DENG L,et al. Prediction of platinum

resistance for advanced high-grade serous ovarian carcino-
ma using MRI-based radiomics nomogram[]]. Eur Radi-
0l,2023,33(8):5298-5308.

[26] BRI, £ I35, GR I, 55, £LIE MR — G038 38 MRI AT 1A 0
AR X O R A o5 DR i P Al (B LD . T 2
Sk, 2024,39(1) :22-30.

s H . 2024-08-22 B m A 2024-12-11)



