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[ Abstract] Objective To investigate the effect of pneumoperitoneum pressure during robotic-assisted kidney
transplantation (RAKT) on the function of the transplant kidney. Methods The data of 243 kidney transplant recipients
were retrospectively analyzed and divided into open kidney transplantation (OKT) group (»=105) and RAKT group
(n=138). The RAKT group was further divided into 13 mmHg group (n=67) and 7 mmHg group (n=71) based on
pneumoperitoneum pressure. The donor information, recipient's preoperative general data, intraoperative data, and
postoperative recovery of the three groups were compared. In the RAKT group, the renal artery, segmental artery,
interlobar artery, and venous flow velocity of the transplant kidney were measured using laparoscopic ultrasound.
Results There was a statistically significant difference in donor types among the groups (P<0.05), while other donor
information and recipient's preoperative general data showed no statistically significant differences (all P>0.05). There
were no statistically significant differences in serum creatinine and complications at 30 days and 1 year postoperatively
among the groups (all P>0.05). The OKT group and 7 mmHg group had more intraoperative urine output than the
13 mmHg group. Both RAKT groups had less intraoperative blood loss and shorter hospital stays than the OKT group, and
longer operation times than the OKT group (all P<0.05). There were no statistically significant differences in operation
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time, intraoperative blood loss, and hospital stay between the two RAKT groups (all P>0.05). The vascular flow velocity
of the transplant kidney decreased at 13 mmHg compared to 7 mmHg pneumoperitoneum pressure, but the differences
were not statistically significant (all P>0.05).Conclusions Controllable pneumoperitoneum pressure has a limited impact
on the vascular flow velocity of the transplanted kidney. RAKT is a safe and effective surgical method under appropriate

pneumoperitoneum pressure, and choosing a lower pneumoperitoneum pressure is more conducive to the early recovery of

renal function postoperatively.

[ Key words ] Kidney transplantation; Robotics; Laparoscopy; Pneumoperitoneum; Serum creatinine; Renal blood

flow; Carbon dioxide; Complication
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Table1 Comparison of preoperative general information of donors and recipients

o RAKT#4] -
D VSR, 13 mmHg# (n=67) 7 mmHg#l (n=71) ST
BEE TR
HEEHRIN (%) ] 126.608 0.010
DEFET 2R T ik 73 (69.5) 12 (17.9) 0
W BET 2% B fE ik 32 (30.5) 50 (74.6) 47 (66.2)
RJE IR B ARIR 0 5(75) 24 (33.8)
SET IR (%) ] 3.929  0.686
Jigi o5 70 (66.7) 36 (58.1) 27 (57.5)
Jigi A Hh 28 (26.7) 20 (32.3) 18 (38.3)
BN e L] 5(4.8) 3(48) 1(2.1)
i P e 2(19) 3(48) 1(2.1)
Heslin (%) ] 1.680 0.186
5 73 (69.5) 47 (70.1) 44 (61.2)
8 32 (30.5) 20 (29.9) 27 (30.8)
W (xxs, %) 38+13 40+14 42+13 2287 0.104
BMI ( X+s, kg/m®) 22.543.2 22.843.2 23.143.0 0.805 0.449
M7 ALEF ( £+s, pmol/L) 122434 128+28 125438 0.432 0.334
PBRIMATE ( X£s5, min) 2.9+0.8 3.1+0.8 3.1x1.4 1.136  0.820
A BUALEE] (+s, min) 335448 428+37 434437 1476 0.521
MG 225N (%) ] 2545  0.960
FHE ERE 40 (38.1) 23 (34.3) 28 (39.4)
Y3 12 (11.4) 8 (11.9) 10 (14.1)
Z T 1(1.0) 1(1.5) 1(14)
EASN 1(1.0) 0 0
KA 51 (48.6) 35 (52.2) 32 (45.1)
MR 252 +s, ug/ (kg'min ) ] 0.32+0.18 0.31£0.17 0.25+0.17 0.530 0.232
Heslin (%) ] 1.650 0.194
5 74 (70.5) 43 (64.2) 43 (60.6)
o 31 (29.5) 24 (358) 28 (39.4)
EW (xxs, %) 4111 3849 3948 0.977 0.378
BMI ( X+s, kg/m®) 21.843.2 22.143.5 20.8+3.0 2.625 0.075
BEHTE (%) ] 1324 0.68
M ZEHT 93 (88.6) 65 (97.0) 66 (93.0)
i e 75 b 10 (9.5) 2 (3.0) 3(42)
RiBEHT 2(1.9) 0 2(28)
JERFARL [ (%) ] 0.887 0.413
Jc 90 (85.7) 54 (80.6) 57 (80.3)
A 15 (14.3) 13 (19.4) 14 (19.7)
BETEE (x+s, A) 44427 40+20 40431 0.399 0.671

MEWIEF (%+s, pmol/L) 989+166 973+194 985+143 0.351 0.635
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Table 2 Comparison of intraoperative and postoperative data among different groups of recipients

RAKTZ
ECLA OKT# (n=105) GiiHE Pl
13 mmHg# (n=67) 7 mmHg4l (n=71)

ARepfa (x+s, mL) 21214747 2 128+599 1 910+644 3.440  0.085
ARt (x£s, mL) 53+19 44+18° 51+4° 3354 0.037
ARk (¥+s, mL) 102+75 65+57° 65+57° 9341  <0.001
FAMIE] (F+s, min) 167+39 191£37° 176+36° 7727 0.001
fEBErtE (x£s, d) 2149 1546 16+5° 8.383  <0.001
MLYENUEF ( #+s, pmol/L)

ARJF1d (¥+s, pmol/L) 6804360 9514294 684+352° 12.678 <0.001

ARJF7d ( £+s, pmol/L) 231424 320+34° 273+29° 4498  0.012

ARJG30d[M (P, P,s) , pmol/L] 119 (95,149) 125 (199,158 ) 117 (93,147 ) 1.876  0.391

ARIGU4E (F+s, pmol/L) 116422 118+28 123423 1.670  0.191
FEREZEI (%) ] 22.648  0.422

Hi . 2(19) 1(15) 2(28)

N WA/ 1(1.0) 2(29) 0

R 1(1.0) 1(1.5) 1(1.4)

Yl e 5(48) 2(29) 0
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22 k=gl 0 0 1(1.4)

FoAE ' B ke As 1(1.0) 2(29) 2(28)

FOAE B DK it A 1(1.0) 1(1.5) 0

R Atk PR P 1(1.0) 1(1.5) 1(1.4)

KK 92 (87.6) 57 (85.1) 64 (90.1)

H: SOKTHLE, *P<0.05;

513 mmHgd AL, °P<0.05,
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Table 3 Comparison of transplanted renal blood flow
velocity of recipients in RAKT groups [M ( P,;,P,5 ) , cm/s]

FEAE ' I 13 mmHg 7 mmHg

=g (n=67) (n=71) IR Pl
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ik 22 (13, 37) 27 (13, 40) 0816 0416
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B rkE sk 21 (16, 27) 24 (20, 28) 0948 0.345
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