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Intraoperative anatomy of laparoscopic high uterosacral ligament suspension
LI Wen—jingl , Z0U Guo—fangl , LIU Wen-hui*, PAN Xiu—yuan1 (1. Department of Gynecology, Yuebei People’s Hospital,
Shaoguan Guangdong 512026, China;2. Department of Human Resources, Yuebei People’s Hospital , Shaoguan Guangdong 512026, China)

Abstract: Objective To explore the supporting structure of right uterosacral ligament at the level I in female pelvic floor, thereby
providing an anatomical basis for precise repair of pelvic floor in laparoscopic high uterosacral ligament suspension (HUS). Methods
Patients who underwent gynecological surgery at Yuebei People’s Hospital from January 2022 to December 2023 were selected. Among
them, 40 cases with middle pelvic organ prolapse and graded I to Il according to the pelvic organ prolapse quantification system, who
underwent laparoscopic total hysterectomy combined with HUS were designated as the case group ; 40 patients with early cervical cancer ( I
A2 to I B2 stage, without pelvic organ prolapse) who underwent laparoscopic C-type hysterectomy were selected as the control group. Based
on the anatomical concept of laparoscopic cervical cancer surgical space, the structures such as the right uterosacral ligament, cardinal
ligament, ureter, rectum, and uterine artery were dissected and recognized. The morphology of the right uterosacral ligament was carefully
observed, its length and thickness were measured, and its relationship with the surrounding structures was analyzed. The starting point,
branching point, ischial spine point, and ending point of the uterosacral ligament were established, and their distances to the ureter,
rectum, and uterine artery were analyzed. The load-bearing direction and strength were assessed through traction to determine the optimal
anchor points for suspension surgery. Results The right uterosacral ligament originated from the anterior-lateral bony surface of the sacrum;
the ligament fibers converging from the sacral surface formed a distinct bundle, approximately 2 to 3 c¢m distal to the starting point was the
branching point; the upper end of the exposed uterosacral ligament in the maximally anteverted position of the uterus was the branching
point; the uterosacral ligament exposed at the ischial spine level was the ischial spine point; the endpoint was located on the three-
dimensional ring around the cervix between the 5 o’clock and 7 o’clock positions. The uterosacral ligaments of patients in the case group
were significantly longer but thinner than those in the control group, with statistically significant differences (P<0.05). There was a

statistically significant difference on the distances from the branching point to the ending point of the right uterosacral ligament between the
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two groups (P<0.05). The distances from the ischial spine point to the ending point between the two groups showed no statistically significant
differences (P>0.05). The distances from the branching point, ischial spine point, and ending point of the uterosacral ligament to rectum
between the two groups showed no statistically significant differences (P>0.05). The distances from the ureter to the branching point,
ischial spine point, and ending point of the right uterosacral ligament decreased progressively in the downward direction. The distances from
the ending point of uterosacral ligament to uterine artery of patients in the two groups were slightly less than 1 cm, without statistically significant
difference between the groups (P>0.05). When choosing the ischial spine as anchor point, its positioning was lower and the direction of the
pulling force was backwards, which was consistent with the normal anatomical conditions. Conclusion The ischial spine point is
recommended as the key anchor point of HUS. The suggested suspension suture length is about 5. 5 ¢m, with a thickness of approximately
0.8 cm, and the suture ending point should reach the three-dimensional ring around the cervix containing uterosacral-cardinal ligament
complex to enhance the suspension force. To avoid postoperative urinary complications, it is recommended to conduct fine anatomy 1 cm
above ischial spine along the outer side of uterosacral ligament, perform blunt separation and push ureter until exposing the three-
dimensional ring around the cervix. The cardinal ligament does not require dissection due to its limited mechanical support efficiency.

Keywords: pelvic organ prolapse ; high uterosacral ligament suspension ; uterosacral ligament ; surgical space anatomy ; laparoscopy

IR YIRE Fﬁﬁ%(pelvic floor dysfunction, PFD) f&—
AR WAER AT PSR, PFD B B4 1E M A
i, (H 5035 S R R AR TG TR BECE N B AR
JEl, PED A9 ARS8 T, M R Kt & T
H. FHT, PED BT 0 RS IF P ARG . R
SPIRYT (L3615 48 AR WUBR S A= W BB 7 k45 )
A AR AR, AETCVE W B2 IR M ) 45 k™ X T
PRSI YT BOR A B 7E h B PFD B8, 5 20t
AIREET AR, EYETImRARL D, ARHSBEA
A 1) S22 DA™ 5 T 1) R A AR U s i 2 [
1 24 i A R 2 YRR XA A B B R 2
A 3R R RH DG I R (B 8 Rk PSR AR )N it
Hb b b g S G OUE TR BIG Y . R TT R
1B 2RO, )T R ARG LA 5 2548 AR 5 oL Bk B
FAL, JF SRS A A T e

DR L M B3R i ) )2 K B 2% A B TR A 4 A 2 1]
SR T WEIE 2 5L T R ) = AR s
AP, S im RA BT WAFAE 22 5 0 AR P S mf £%
A RSB 7 A A A, TR A [ Ji 3 5K Y
it T SIS R RS VR S S P A A S E R R A
JRG R A ) o A

H i 41 1 AR 6 40 F, 2 0846 DeLancey B
T =K BEIES SRR S A S A 1K
S (T S 45 ) AR A 5 B0 52 5 A R 1 07 M
W07 R 3R ) 6 B ITH WU =5 5 B 168 79 5
Sk B PRAE B 5 7K Iz s 2 f ) 18 o 25 I B B L 2=
FIAR KRB ST o Horp TKF Ry S #8000 5 3
R R G S HE S, X 4 A T LA A
B HAVGEMEEN . SRR IR BRI ZKF
22 IS W% 3t =[] i 2 A= A 200 s Tt o 5k s 1 18 5 e o
BLo DAL R SEab ) i 6r B R A B i R (high atero-
sacral ligament suspension, HUS) J& H fij 7% JiE 8 # ) &
AR Z —o HilE R FAEE B B F AR KA

TE AN , 48 At Ak, AT EUTBOA BR, 45
SR I RAEREIN . AR N1z R s B e TR
(] B P I, FEAR AR RAL RIS T KP B By v i 1
G540, IR T HUSKSHERS I B P At i f Rl

1 ARSH®

1.1 e R A

PEEL 20224 1 H £20234F 12 Az TEILAR
= B W AR AR BV NI SR 5 o 40 42 20 s
A I I R A N 1 ~ TN A P A N A T
i8R A e VIR A HUS (1 5 5 R 4 5 55 ik
[i5] — BsF 360 P9 40 451 R B 40 s (1 A2~ 1 B2, o4
Js e B I ) AT B R C R E IR AR ) B N
X . AN ABRIE  FF G AR T AR YT BRFEAE s Kb T
W R By AR B S AORE I 5 ™ N RS IR E (n
FRARAEME R IS S5 55 ) o HEBRARUE . & 9F
FEEL HEVE DIREAS A s PN RS BORS A 5 R
I 72 40 5% e 9% 2R G 950 5 To vk e A F 92l ik R
L0 5 9 051 A 20 A HE 5 BB A A st S IV B, B TR
NN NN O A 7 FE s R = )R X Y2
JiE B Z RN A 5 X BR A B M HERR B ™ e N R
PFRE SR R 0 T A2~ T B2 0By #igss . AR &
A N R BB B2 Ae PR Z D1 2 W AL HE (LTS . KY -
2021-118) , B3 M K@ Fd [l 2 I 2 8 g R &= .
JIr A FAR AN IR 5T S, A A 1 5 S
TR ] PR A B AR 0 0 5 A Xk ] Bt K 1
B A B, 7053 b &8 A ey fik s 45 5 AR 4548 o
1.2 F#k

BB Storz = E R IER R LT R B
SR EAT MG PRAE, Ak i ) B P A7 A e Bk
(RS B R HEAT o T HRRI A 4, S A 0 e 1T
W U 0 R R, U0 11 1) A e 22 1 B koK F | UiE
IR R R A S T IR B A, LR



68 ABmFARFRE

J REG ANAT OPER SURG 2026,35(1)

http://www. jjssxzz. cn

5 XIBR R B o DN TE Bt o T4 LM BB A A e 1] S i ) & T
I b B IOk A4S B, T B e A0 PR B, L 0 R 19 A )
B BT, P ) Ji e ) 1 B i TR Bt kA A oL T IXTAK
] B 5 B 5 R B 2z (R o i 32 WA T
o e 25 XM P ol i) it 22 1]
1.3 HLEIRAF

AHRE A M E BRI IES, 75 S HRE T4
BN G AR 2 I e R KR R, WL
LB SRR AL S S G R il a2 B Al
32 175 ) B LIRS R il e A
1.4 %itsam

K H SPSS 26. 0 Gt AF 4750t . THEE TR
DIE R ifE 22 (es) FoR , AT R0 . P<0. 05 25
SAGIFE L.

2 H#R

2.1 ERMIFARL S HE BB REALEZL

SRS R SRR AR AL, AR S AT BA T A 0 i
BB K0 SR AR R S A SRR
A 0 I A S T I T MO T e A 2 AR T
AR A ORI A TE o) e B R B AT . A
IR T R L BB A R A U 2~3 eom AR TR
ARG, WAL NI SR o T ORI,
S R A E R b SO O SO, T ARG R R
o A A T8 AL KL, o BT 2 B ) R
A0 fk S A R R 120 A% B S AR S 46 T AR BOK
S 1T AT 5% P9 IR A L B N A TR o A
LT E SR FIR 5w ph 5 7 G (R 1)

a: I ;b X R4
E1 BEAENRDEMEIGRES
UM ZE R ), 255 B« TR AR RSV S A
11 S e A VAR S K A I I [ DI (E NG 2 H D)
SR E AR ) ) I A Ak ge it

2.2 EERIGERRE LR

A e BB A L T S,~S, Al B 10 A () BE RS oG T
77 B =S D252 R N 2 N 1 2 A
17, AMER R & AL B, 28 SN D K 3IE )
A, 5 BRI e SIS G . 2D, gk B4 R
) E R A B A T IR AL TR IR AL, 5l IR
LBRAHST , 22 B Gt L (P<0. 05) ;2 B E A
My BB 43 S S BA SR R, Z R A SR
SL(P<0. 05) R FIZHENT BRI K29 0. 4 em; 2 4L E AL
W LTI B LU, 22 S RG24 L(P>0. 05) , I
BI2~3 3 1o o, 1) 0 2 il 76 A i S K
PEEEEAR 0. 4 em,
VNGRS | R R N B W& L=

B2 mOAEMNERIEFLERAELDES

B3 MRAAMEHIFEEHMKERES (S RKFE)
®1 2HBEFAMNERIFHKE EELLE (X£5,cm)
JEPE(Aed M EL AR E
BOKF) R LR
W4l 40 11.25%1.62  0.76+0.23  7.55+1.13  4.62+0.43
XPHEZL 40 10.10+1.37 1.28+0.08  7.13+0.65 4.4420.55
! 3.41 13.43 2.05 1.68
P 0.01 0. 00 0. 04 0.09
2.3 EHMIFHAALSEEXER

A g RAE B A L1 R E AT TR AR A M,
N EFHLUHIEN . 4 R HRA 75 A
R T2 e AR ) NS R AT TR
A AMU TR T ST A E R 0 B

415 n Kz




B F A% 2E ] REG ANAT OPER SURG  2026,35(1)

http://www. jjssxzz. cn 69

AT YR 5 SER L B AR S, 2 4L E A S
IR 23 S 5 AR S RS S H IR L, £ R
TG4 L (P>0.05) 52 41 5 3 A )5 BRI 143
S AR R T AT T PR A Y P U ) R R
HEAMEDWE A

2B ERII 2T S TR AKIE R/ T 1 em,
ZHI0) B TS24 25 2 (P>0.05) , 36 2, [ I 4s

RATRFAR R BB, N2 25 B PRl 55 |
B 7B A, et R & R R A B A B R
M (K 4.5)

2B H T ARR EETIF LA W RAER . 1A%
ZH B H A 2GR R 2 B 2 R R AL T B2 A
SHIRIGER , 23697 5 B i . 2 B E I AOE A3
A, 227 Egei 22 X (P>0. 05),

R2 2ABFAMEMAFHIIER R LK (525,0m)

il T AR i
- SRIREWE  SEBEA  SRREEE  SEGEE  SRREEE  SAbEE 5 rE s
Sl 40 2.03+0. 34 1.48+0. 12 1. 69+0. 24 1.56+0. 21 1.20+0. 28 1.53+0. 18 0.92+0. 24
X IR 40 2.02+0. 41 1.42+0. 14 1. 58+0. 50 1.55+0.22 1. 18+0. 48 1. 48+0. 30 0. 85+0. 40
t 0.06 1.88 1.31 0. 10 0.25 1.01 0.88
P 0.95 0. 06 0.19 0.90 0. 80 0.32 0.38

E5 WRALENSEIELSEEGES
3 g

3.1 HUSHIHESLE R

TEIG R SE e, HUS St = Ui F- A ) 4t —
YERSE , TR R BT RN B . B BRI - O
D AFAE 22 5 38 B A R 5T 7 ARl K
J7 VAR Er #0173 b 28 Z Fp it £ AL s @4 4L
KER TS RREES 25 UG T BN 4E & 2~
3EHE R ERA 072 QB 25 5 o AR Uik
£E i1 E Q= N K A N i = = T N B2 N TR
DHEFLEEA 22 53, T 55 SN B B 42 4L -5 00F B AiE
AL s OFFRAC B 2E 5 % 1 e il S AP AE
AU BT 4 PR A IR T3040 8 A . Hboh  HUS
TR AR K e A i = AR SAGHEME

3.2 EERIAF . £ 6h 3

BV T it 50 85 ) 43 SR RE S I [ A T R GE R
M T [ () SR R Bein R G A 2RI
5 2R A IS, A48 S T K09 '8 BRI , vl 2
Jis g T AR . SCRF RGP I RR R
5 () 45 4 20 LR PR FR Sy S AT A0 3 S 2 1, B 4 2 IS
[ AFR ERI . ETEIWAGERE, S5 F5
K IR PREAE R 2L OCR AR T E R H
F A7 B G TR S R A %) 3 R 9 A
Jr1a), 5B R T B e S0 A b g S A
BT T AR Ty T B A W A A 2 R e ]
IHR R B AR, B A e A R D
3.3 wEIAr e E RS

KF BRI kS, RS W e
2 R ES,~S, T E T, 28 B R ), 1k TR A
N 1T 7 B UZ A HGE B By Ml EE | 5 s
MR A o ASBHESE TR ) A A S R ST AR [R]
R R, RS A e i (B 3) , BRI e &
TR T H A ANEAE N E S I, REAE M4
S A S AR B

T 08 ST B 9 R B R IR A 1 B PR 2R A A
37.3 N, W B 3% 30 7E 1. 26~1. 45 N/mm, [E #} Jones
AN B, KFLAE BRI i 21 (5 emx15 em) BN M A
FIMIEE A 1. 25 N/mm, I AR R T 5 8B, WA 15
MAESHr, B E S ER. BRT FAEGER
A Al A5 B B R R R R TR R i LA
F o XERIE , HUS 2565 0 ABEE I T 7294 cm h
Hh . TAFEESL, HUS B 76 A8 B K SF F 1~3 em
SR E R, B YA S R AL SR A
NEN 7701 cF - o N R 71 B o S 1 11 ) i s
Ko A B TR S Tt M A P T 5 S < AR A B e A A
SN WA VA WA RN SR == A A G [ D = A
FRAEASAY AT S BH B ZE K [5] B 348wl ol o 1 B ST A7



70 B G A %% ] REG ANAT OPER SURG  2026,35(1)

http://www. jjssxzz. cn

TE A R AP ARG TR R EPIRAS o TR

KZRTBIEA T EH M L5 AT 3R A5 52 WURR 45 #4) i A7 3%

SCHE CTTRTIE I 6 P - 10 B B T BE R 1 . 6T |

SN DAY IN N N R R = 0 Sl AR RS (S

s T AR P o oo

3.4 HUS#4EEAKE JFEEIN

ABFFEEE R W o ST AR AR 2 3 em.

TCI S A5 s e , A B R IR (29 4. 5 em)

HBG AL B GX — i PEAR A O, A RV S B i

o A ) R i 4 5 T AR BB S A b A R0 S

BEAKETAET em DL L, AT REHG I 9 18 407 5455 XU .

R, # I HUS Y485 KN A5 S B 1 em 247

(295.5 cm) , IXFEAEA $r B BHAE 7% v WG RE 8 21 Ak i

BRSO 25 PR 422 30 4 S 50T 3 300 4 2 i

AR A A B S AR (£90. 8 em) ¢

3.5 HUSE ks 69 I L s

AL R BN« B B HR ) SR T 2 1 IR

A5 HR B Ok G, T L 4 AR 5 10 1 R 22 )

AR o e PR b b s B e A R =™, i Ut

IR E R S IRE T E SN EROCR R,

FECHUS 1Y FZIFRARE M IR E W0, kB R

1. 0%~10. 9% , H 45 013 &R 07 22 B v 5 BB Al Ff o A

X3k, T B R & AR R AN 0. 5%, Houlihan 5%

P, 28 138 HUS B8 558 T HUS 532 5 & Ak i R A8 Al

FH.. A58 2 2 838 RS I &0 24 WA PRAREIR L (H

I AR BRI TG 22257, HEIRIT IR I

B, BXULH] L HUS MIEESE T F AR LA PIE T 24,

AWFFEN R, BB T HUS 20 1T K FE

HEB AT L B 20 T S AR T BeH B 4R TE A

HZ b I HUS B8 s 5 A B B 1 1 em

AL BE S EES. S em, JEEZ 0. 8 em, HEIN I E

FEHMPIAER 2~3 5 FH R, AL TN SR ER

W AR E IR AL A i R

Je WA PRI AAE , VR A S 1~2 em A M B A

BT AU B HE T PR AE A e R BRI R

PR T8 o O 75 Al 1

Ex>dd

[1] Sima YZ,Chen YS. MSC-based therapy in female pelvic floor disorders
[J]. Cell Biosci, 2020, 10 (1) : 1-21. doi: 10. 1186/s13578-020~
00466-4.

(2] R 2 S AR oy S AR R F 4 . A I 28 B e (v (612
VAR TS (2020 4F i) [J]. b 1A Rk, 2020, 55(5) : 300-306.
doi: 10. 3760/cma. j. cn112141-20200106-00016.

(3]l T W, % 5, %5 BRI 2R G 7O 4T 23R T A
R &AL R W 1K) Meta S0 A7 [T ] @711 H 96 [ 45 A 24 35, 2023, 33
(6):563-569. doi: 10.3969/j. issn. 1005-4561. 2023. 06. 022.

(4] #elgilg , o4 /NI . I8 9T T 4 1 BB 1) A0S 18 S F R Oy U BF 9 ik T
[J]. #iiTBE2E,2021,43(6) : 687-690. doi: 10. 12056/j. issn. 1006—
2785.2021. 43. 6. 2019-1236.

[5] Glazener CM, Breeman S, Elders A, et al. Mesh, graft, or standard
repair for women having primary transvaginal anterior or posterior
compartment prolapse surgery: two parallel-group, multicentre,
randomised, controlled trials (PROSPECT) [J]. Lancet, 2017, 389
(10067) :381-392. doi: 10. 1016/S0140-6736(16)31596-3.

[6] Nager CW, Visco AG, Richter HE, et al. National institute of child
health and human development pelvic floor disorders network. Effect
of sacrospinous hysteropexy with graft vs vaginal hysterectomy with
uterosacral ligament suspension on treatment failure in women with
uterovaginal prolapse: 5-year results of a randomized clinical trial [J].
Am J Obstet Gynecol,,2021,225(2) : 153. e1-153. e31. doi: 10. 1016/
j. ajog. 2021. 03. 012.

(7] 384, MR, 07, 45 . Lo PR 4068 1 A R B9 i PR i v 0T 52
[1]. i FR2%7%5,2019,28(6) : 425-428. doi: 10. 11659/jjssx.
12E018091.

[ 8] Sutkin G, Zyczynski HM, Sridhar A, et al. Association between adjuvant
posterior repair and success of native tissue apical suspension[]J]. Am
J Obstet Gynecol, 2020, 222(2) : 161. el-161. 8. doi: 10. 1016/j.
ajog. 2019. 08. 024.

[9] DeLancey JO, Sgrensen HC, Lewicky-Gaupp C, et al. Comparison of
the puborectal muscle on MRI in women with POP and levator ani defects
with those with normal support and no defect [J]. Int Urogynecol J,
2012,23(1):73-77. doi: 10. 1007/s00192-011-1527-8.

[10] XUPEMS , TOAGE , 5k #%, 5% . BT AR G 2 RGBT
DeLancey 1 1 I 7K V- 0 1 JE 4 30 202 () 3 A ACR (). b e 2y,
2024, 46 (16) : 2491-2494. doi: 10.3969/j. issn. 1002-7386.
2024. 16. 021.

[11] Kieserman-Shmokler C, Swenson CW, Chen L, et al. From molecular
to macro: the key role of the apical ligaments in uterovaginal support
[J]. Am ] Obstet Gynecol, 2020, 222(5) : 427-436. doi: 10. 1016/j.
ajog. 2019. 10. 006.

L1208/ BRIDSE B8, 45 MR BT T Il B o) L2 {38 = /K%
PG A SCHRAR A5 F [0 ). WV R 2 R (22 , 2018,47(4)
329-337. doi: 10. 3785/j. issn. 1008-9292. 2018. 08. O1.

[13] BRFRARTE, £ B, R, 55 . 72 B P 0 RS Pl [ET B - MR
RENGRBAT]. FARBFZ447,2023,10(4) :5-9. doi: 10. 3969/
j. issn. 2095-8331. 2023. 04. 002.

[14] HARZ R B LMK EIRER G R IZE M. dbat: AR T
Az A, 2016: 80-108.

[I5TRT WE, ok 22, BRSRA, 45 B fR Al 8 i AR A o ) Lo A A2
W st ge L], A eI Rk AR L 2018, 53 (10) : 700-704. doi:
10. 3760/cma. j. issn. 0529-567x. 2018. 10. 009.

[16] Jones KA, Feola A, Meyn L, et al. Tensile properties of commonly
used prolapse meshes [J]. Int Urogynecol J Pelvic Floor Dysfunct,
2009,20(7) : 847-853. doi: 10. 1007/s00192-008-078 1 —x.

[17] X0 3. MRS T MBI = AL 1 ARVAYT b Ak B B A s PRABCR
[J]. YA EE 25,2021, 28(24) « 152-154. doi: 10. 3969/j. issn.
1674-4721.2021. 24. 043.

(18] fif, &% . mhr e BB & M AR TT b 4 e e O BIF 5 ok
L], EBRE B4R, 2021, 48(2) : 213-218. doi: 10. 12280/
gjfckx. 20200493.

(197 M 4, THEH . POP & I CPP I 88 1o (L Ak Bl & i AR 7
BOMHTID ] RN HRIHK2F,2023.

[20] Houlihan S, Kim-Fine S, Birch C, et al. Uterosacral vault suspension
(USLS) at the time of hysterectomy: laparoscopic versus vaginal
approach[J]. Int Urogynecol J,2019,30(4) :611-621. doi: 10. 1007/
s00192-018-3801-5.

(G X 2



