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Application of robotic surgical system in uterine
transplantation

ZHAI Lianghao, DONG Jian, CHEN Biliang

(Department of Obstetrics and Gynecology, Xijing Hospital, Air Force Medical University, Xi’an 710032, China)

Abstract Uterine transplantation is the only way for the treatment of absolute uterine factor infertility. Difficult
vascular anatomy, long operative time and intraoperative injury are the main problems that limit the development of uterine
transplantation. The minimally invasive technique can shorten the operation time, reduce injury and complexity in vascular
anatomy. Some research teams have implemented robot-assisted uterine transplantation, and successful delivery has been
reported. This paper aims to summarize the reported robot-assisted uterine transplantation, and discuss the application and
impact of robotic surgical system in uterine transplantation by analyzing the available data.

Key words Infertility; Robotic surgical system; Uterus transplantation; Minimal invasive surgery

YR EHA: 2020-11-23 FAHH: 2021-02-26

Received Date: 2020-11-23 Accepted Date: 2021-02-26

E4UH: BEXEARZESHEIE (81672583)

Foundation Item: National Natural Science Foundation of China(81672583)

WBREE: AR, Email: cbixih@fmmu.edu.cn

Corresponding Author: CHEN Biliang, Email: cbixjh@fmmu.edu.cn

S A BRY, EFE, KAR . NBAFARKETSBEPHN AR U] NS AMRISEE (PFEX) , 2021, 2(5)
342-346.

Citation: ZHAI L H, DONG J, CHEN B L. Application of robotic surgical system in uterine transplantation[J]. Chinese Journal of
Robotic Surgery, 2021, 2(5):342-346.



BRFH: MBEAFRZAET TR B AE

B WA B AR 1R K S B AT AR A
PiRI3asK, BT AR C 2Ry il 0
PR BB T AT HLas Nl IR I bR
T FR AT ARG TRy ", AT
BeAIbL e AL T TARC T Z R TR .
Hlgs NET T FAAX TIF T A, FAREE
Iy LVt AN ER TR LSS S

TEBHFARE G T EX T ENRAR
AE AT B0, Ak Tl R SE s b Be. 18
EIUHOR 7B KA g 25 S 0%, AR
B, 2T — B, mH
TE bR PR ARG, M TR R A
HREAFTRE, ORISR T T E B TR
MR RN, MEREE TE B AR, Pli
NTFARBI G 0T LU s S [ J 1, TR et
HLas AN F AR 275 BAEA KA S, X1
ERSAE R RE AL A S FE R

1 FEBERR

HEF E254 17500 Mz B4 B IR
R Y, — R IR 4a%t -+
BREALAASE: O BRELFE.
B EEF AR (MRKH Z41E) | BT
s QFERME: BIERGEFES, BHEE .
GRS A 0T B BIBRAE B H RiskEs s i
BV ik RS TR e A 1, (a4
FRIFAREM B F R u 2 fa A, iR AEAR
Z F G X R AR LA RN, I HAAFEAR
ZeRgaa ", FI T E R IRY T4 T E T
FEAZMWEE LY, Wil TERE, BEAL
ST A OB R AR, Rl kSR A sl 4
FETT BB RIS R JF R

HREZBEMEEBE (0. I B B
FARARRIE, THEBMHAE—FRKE
FAR, MWE—FEmEEERRENBAETFR, &

TR T EBMEIFAIE N TIERK A, T2A
TR, R A R Nk T E B
TP EIRSAE T, BB TR A T Y ]
BRA i 5 4R AT, BRI .
o Foft R ) 40 B AT LA DR UE 75 RS S A AR 5 I )
PEAT IR YR30, S R BREE Ml AR A i S e
il 250G TT X 52 AR B

TEBETARA AR ZRFAR P
g1, AT R SOAT AR 1 B R IR R 3 R T 1A
PR FARAMFC T BAT AR, T E BT ASIET
A Ees ", SETARAE L, fdE
PRE A 15 T AFERS Ry X (43 S 18 kAT
AN BRI PEA L[] I UL B2 ¥2 B 1l A (1]
G HE T SN A A8 HRTRER e AR 1
BRI TG ARG & . AR T AR 1 A
2 fige ¥ ML L DR IS AL L 2 B 3 i R A
Ko MR E R, X AUBS ] RE2 BEE HLAR
NAEFA AP TREAR

2 MEAFREGEAFSBAES
b Rz £

2.1 pESZREAPLES NG e
2015 4% 11 H, H P st B BB BB N
XL AT TR A 1 IR A AL A B
FEMENTFEBHTR Y, 25— 22 %
(1 MRKH £ BB, LA 42 2 Bk,
PR TFAR B[] 6h, HEATF B DIBRIS DI T
B RERT PN SR e - DR ELERK, i
FIEHGE TR, 1T I DRI A . 78
EIBR RS TE — BRERER K, AL T
T ARIBOHE B R b T AR ], S2 R AR 4L
13T Oh, {f FARRAER TFIE FA AR SN M W) S i
RFEBIIK . F 5 00 ERER K 5 Z AR S s
Bismv &) o S2RTARY 2 Hird ) S AR L

343



@& 221k - Review ¢

B

ARV K, AT RE SRR T8 — DR bk i R 1
FOZ 1T G D Ik BV & PRI

st ARKIMEZ 100ml, 2%k 2
490ml, JfRAE: HHAARSSIEIH KA ZHWAJE
17d HPAE RS . CD, : CDg FfE A 2.2, 42
TN SRR SO, WK RS TR JE e 3d JR
HE S R0 A5 2 AR g, Z KT ARG 40d H
BRE H 4. 2019 45 1 H Z{K% 34 G E =5y
e — B, SRR BIALE AN T E R AR
(G 7=, 3 — L S B B - B R B AR
A LA T FE R

2.2 FmdSChErHLAS NFEBD B ek

2017 4F, eSS T HLE BB N7
Bl T AR 2™, 2% Ry—1H 33 2 MRKH £5
BB, U 62 B REE. HHAF AR K
HFIE] A 6h, AL FE AL & Al B I8 s 55 - AR R
FARMHS . Lo N T AR 75 - BlESE .
By Bk A PR A8 Y 8] 23531 2 30min, 160min F1
84min, JFIE T ARBEAT T 1% B O 5L 02 i fE 4 X0
0 B9 A5 DT B AR A gl bk (feiE % P4 2l Bk i
S FEEER Sy, AR LR B A Y S5 S 324 D
REUREER B ) | TR - OPELFR K I AT B T
ZIRFARRFFEFA, FEIEZ) 400min, (245
EERERMES . MBS (HUARER N Sk
B - G SLER KA B W) G B 2 AR S Sl ik )
M EEE

M BRI ALY 400ml, 2K IMEY
200ml, FFRAE: BEAARS LT 1756 B
WURFEPR, 3 RS ZWARSIE - &
WG IS, TR, EARE 9 H (1)
A HERN Tmm) TTBEFARGNENAE, Z2#4 2
A HRREA %, R REmEGTT 10 4
AJa, B&E#T TIRGRM, JF 124 36 Ji)5idE
R EVE 7 R 05— AR T 2L

344

3 MSAAFAREETFERES
B ER =

3.1 LA AT AR

S5HETFARME, BT AR T DLk
FARESE, AR THARGRE , BEEREBOR
TEFEBET AR S, WEALARN T AR
SO 22 4 B R de /)y, (B[R] B S A 7 4
HAR I, N2 R B FE, R
UIREINE P S EERINDRT PSS i)
i DR O A A5 TR R 29 6h,
H5IFEFAR (Hi e 9 8 10.5~13h ) AT AR
B[] R R/ o b ] St g L AT AR
M%7 100ml, Fi M1 aplas N FAR rh b4
ML 524 400ml, X HeSi M2 B4 71 9 B I+
ERETA, fHAHIME 300~2 400ml, FHH
M2y 920ml, HA 1 BIARSE KA HIREHIERE
SEGMTEEFAMEL, P8 FARFER B4,
LB a5

H HT A 1 45 B e B A f
13 4] (28.9% ) HATRAFEVIERA, Hrh 74
(53.8% ) J&H THAHY MERE M. 5
X 25 B 0 0L ) Ak 3 2 S 0 PO T U BT B
MZEEL, AT Bm AR AL %€ M. HLE AT AR
FEFFF I TF AU D 1 i A L, AT AR
T RS, A B A

PLEF AT ARINA =4 iH I E 12 550K ),
I TEAEE MR T AL, WS04 7 HE
FER DG A0, PTIHBR T B0, el R A
HISF o R RE Y T AR IR MR AT, AR
SRS AN 0 FROR e A, LA AR T
AT DA Gp R EE A L, A BT IE A,
AT £ B % A 0 ) VR AR 0, ], ol T =24
B A WG A I AR Ao ) % fef R e v b
EIHUNSTE, W T



BRFH: MBEAFRZAET TR B AE

3.2 P ATARIAR

FEH E AT R PLE ASHBD N E BT A
W, R HEA T AR B TR R K T, T A
HM T8 - GRS KA bk, fRIAE T
TR HR R 22 (1 BEAR L ZTE AT XU B £
BRA, XAMBOETER I EA Rt . S A1 A
PEATRIPLAR NGB T E B T AR BRRE T
RO, (HF AR5 R il o I TR
TR TR R Lm s Fwd R E T 10 FIHLE
NATEE B B RS e, Ay AR S B T
LA AL HE LS ANAE T AR A AR 1

TEBHE AR E T EHETLTIIIZRFR
IEARFTFARM AR, AREREL & G TAR
YT E DIBR AR SE PP a8 A Bl B 7 B Bl
A4 e BT HLE A B N AR T
B DI BR A [RI R 5 2 2 T A0 40 TR UL A8 1 A 1) A
W AR AR BOR AR R A BRI 2R X
XEARZR M TR A 2K, RIS do BRI T BLEY
Bz R RFEEHET . T EBH T AR —I
TEAE R BB AR, ARAAG HAL M R 3 L2
A VEZ IRl

4 +tig

I 2014 45 Fig L AT A 7 UGB A1 F Al
ENERCITAST S VN st 8 G B A IR STERTTRL
TEBEE L2 TR Plas N BT e
AJFREA T HGE, (HIZEA B R,
W JCRFEAR I BE T 5Tk (2% . 75
PR AR 1 B ad 75 58 35 I i PR B 22 14 ) A
Bl N A B BEAT AR R] L0 i3 M A Hi
B LA, AR RS T ORI K ANy
], SIUURR T EBEL RS

PLER BT T B TR B G HE: D
T E S BKNER N Bk i HeAtb o 52 CHISL B
SRRk . BERESIKAE ) s ik, A

DIWT. A5 RS A8 Bk sg SUAR Gy s T
KA AT (FIESC) 5 @7 B IRERIKI 22
XA RAMERIIR T T ERKAL T T E ST
Jr, WigER N2 RIZ R RE U 2~3 1~
J I S K B K 5 B R, e
X LE I I FARBARIRE I, KB FREAIR.
ik M AR SRR . BRI E S5 UK AN
i R B J] R 25 L) IR 3l Jk A0 ok e 5
UJe, FEOF IR E A (BRI . AR )
TEPLESHA LR T E ST 1~2em B
W BB RE s - . DT 2 % K A 3 KA K
(Jelri ikt e W s ik B A —) o BRab R
B A AT 3y Dk A 57 LK N sk o3 SUAE
T 7 R I B B, P AR e - DT
OI8O B A A A S A AL s 08 T
DGR, R AR A AR A DI U T
Je BRI

B S IR AT 23 F R R ECRI O SRR,
T8 Bk O 75 B on S5 A ik
Be) aTLAPRAFBEE RO, RO B0k (A
BI85 2 i 5= AR BE ) A5 8R AT LASR {1 B 56 )
T o RIS AERLA GBI T 7 X 2 A
{5 bk DR B G O AR, i T E RS A
AR, AT RES R MG A T E R IR E I 2
i FHAIL &% AN HEA T /0N 1428 1M A8 W 5 X BRAE A R
se—NERBEE, R AT AR LS At
It A WA S ER R . Hlas A B A9/
AR AR Y Sl ) 1 4 1) 45 1) e T 25F- 15 ) K
Ji& , LA NS T 2R AW & RO AT RE
Plaw AT AR R GERA v B 4 i A T 5 A
TR, ERAFZ ARILR] 2 45

PLas NHBY T T BB T AR f 178 £
T, ZEPILRMESS N W T I AR S B
TERHAATRSE, TR e &R,
P BB RS A F ™, Bl s Ak S AT L

345



&

i - Review ¢

W R BEZ AR B K S HAT, 5% E 5
BT IR, I RS TR
AT IF A I R RARRTAR, LA A
SRR ASBIN AR T H

Sk

(1]

2]

[4]

(5]

6]

(7]

91

[10]

[11]

346

H/NE, R R KSR A HLE AN TR RGEAE R
FARFHINHT (1] HLEF ANSIBFd3E (FP3es0)
2020, 1(1):57-60.

Kristek J, Johannesson L, Novotny R, et al. Human
uterine vasculature with respect to uterus transplantation:
a comprehensive review[]J]. Journal of Obstetrics and
Gynaecology Research, 2020,46(11):2199-2220.
Fornalik H, Fornalik N. Uterus transplantation:
robotic surgeon perspective[J]. Fertility and Sterility,
2018,109(2):365.

Zitkute V, Kvietkauskas M, Leber B, et al. Ischemia
and reperfusion injury in uterus transplantation: a
comprehensive review[J]. Transplantation Reviews,
2020,34(3):100550.

Brinnstrom M, Dahm Kéhler P, Greite R, et al. Uterus
Transplantation[J]. Transplantation, 2018,102(4):569—
577.

Jones B P, Saso S, Bracewell-Milnes T, et al. Human
uterine transplantation: a review of outcomes from the
first 45 cases|J]. BJOG, 2019,126(11):1310-1319.
Soderstrom-Anttila V, Wennerholm U, Loft A, et al.
Surrogacy: outcomes for surrogate mothers, children and
the resulting families-a systematic review[J]. Human
Reproduction Update, 2016,22(2):260-276.
Bréannstrom M. Introduction: uterus transplantation|]].
Fertility and Sterility, 2019,112(1):1-2.

Brinnstrom M, Dahm-Kéhler P. Uterus transplantation
and fertility preservation[J]. Best Practice & Research
Clinical Obstetrics & Gynaecology, 2019. DOI:
10.1016/j.bpobgyn.2018.12.006.

Kvarnstrom N, Enskog A, Dahm-Kéhler P, et al. Live
versus deceased donor in uterus transplantation[]].
Fertility and Sterility, 2019,112(1):24-27.

Ayoubi J M, Carbonnel M, Pirtea P, et al. Laparotomy

or minimal invasive surgery in uterus transplantation: a

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

comparison[J]. Fertility and Sterility, 2019,112(1):11-18.
WEI L, XUE T, TAO K, et al. Modified human uterus
transplantation using ovarian veins for venous drainage:
the first report of surgically successful robotic-assisted
uterus procurement and follow-up for 12 months[J].
Fertility and Sterility, 2017,108(2):346-356.
Brannstrom M, Dahm Kéhler P, Kvarnstrom N, et al.
Live birth after robotic-assisted live donor uterus
transplantation[J]. Acta Obstetricia et Gynecologica
Scandinavica, 2020,99(9):1222-1229.

Puntambekar S, Telang M, Kulkarni P, et al.
Laparoscopic-assisted uterus retrieval from live organ
donors for uterine transplant: our experience of two
patients[J]. ] Minim Invasive Gynecol, 2018, 25(4):622—
631.

Puntambekar S, Puntambekar S, Telang M, et al. Novel
anastomotic technique for uterine transplant using utero-
ovarian veins for venous drainage and internal iliac
arteries for perfusion in two laparoscopically harvested
uteri[J]. Journal of Minimally Invasive Gynecology,
2019,26(4):628-635.

Brnnstrm M, Dahm-Khler P, Kvarnstrm N. Robotic-
assisted surgery in live-donor uterus transplantation[J].
Fertility & Sterility, 2018, 109(2):256-257.

Carbonnel M, Dahm-Kéhler P, Revaux A, et al.
Adapting surgical skills from robotic-assisted
radical hysterectomy in cervical cancer to uterine
transplantation: a look to an optimistic future![J].
Journal of Robotic Surgery, 2020, 14(6):841-847.
Johannesson L, Testa G, Flyckt R, et al. Guidelines
for standardized nomenclature and reporting in uterus
transplantation: an opinion from the United States
Uterus Transplant Consortium[J]. American Journal of
Transplantation, 2020, 20(12):3319-3325.

Brénnstrom M, Enskog A, Kvarnstrom N, et al. Global
results of human uterus transplantation and strategies
for pre-transplantation screening of donors[J]. Fertility
and Sterility, 2019,112(1):3-10.

Zaami S, Di Luca A, Marinelli E. Advancements
in uterus transplant: new scenarios and future

implications[J]. European Review for Medical and

Pharmacological Sciences, 2019,23(2):892-902.



