F3E 104 i E BRI R Vol.31 No.10

2022 4% 10 H

Chinese Journal of General Surgery Oct. 2022

.
b T

[ I doi:10.7659/j.issn.1005-6947.2022.10.010 . ;ﬁkﬁfﬁ'ﬁﬂ'% ST K50 -
Exielaty] http://dx.doi.org/10.7659/].issn.1005-6947.2022.10.010

2l
[m] 4374 Chinese Journal of General Surgery, 2022, 31(10):1347-1354.

ez N B #ik BYIRREX & B IRIT & ia T IERES 7+
RERFLALRY B A O S

BN XRHER XA, MAKT - BRI, A, BE, FRIRER - XXRALA,
SLAR - T RARHSARAK

(1. FIBEAKF AR AR, #7158 52 KF830054; HEBHERBBREARER 2. 5 IMANBF AT 3. #0] 0 55 LR
ShAE, A58 B G R 830011; 4. B EE R AR FRF BB B ERM MG RAT R o, #5855 K FF830011)

m =

KA

ER5EM: ILHESETESIFEEALMIHEA B B8 AR, AR S PIBR AR S Al Be & m ™ &
TR AE o HLas Nl B R G HA ) iR BV 92 . T AR WU I 067 <7 A4 LA K T ARS8 VR RS oy BLAR 2 S5
B, TESMRHSURAT LA 2T . AR LA N B MR B VIR RS BRI & TR AT AT,
MBS A O £ A8 AL AR A SR A AT T R
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Abstract

Key words

Background and Aims: Obesity patients are often complicated with hiatal hernia and gastroesophageal
reflux symptoms, which may cause severe complications after sleeve gastrectomy. The robot-assisted
system has the advantages of a short and gentle learning curve, a transparent and three-dimensional
surgical field of vision, and accurate and stable surgical operation, which has been widely promoted in
the surgical field. This study assessed the feasibility of robot-assisted sleeve gastrectomy plus Nissen
fundoplication surgery to provide a better treatment scheme for obese patients with hiatal hernias.
Methods: The clinical data of 49 patients with obesity and concomitant hiatus hernia undergoing sleeve
gastrectomy plus fundoplication surgery between March 2019 and December 2021 were retrospectively
reviewed. Of the patients, 22 cases underwent robot-assisted sleeve gastrectomy combined with
fundoplication (robotic group), and 27 cases underwent laparoscopic-assisted sleeve gastrectomy
combined with fundoplication (laparoscopic group). The differences in perioperative clinical variables
between the two groups were compared, and the treatment efficacy in the robotic group was analyzed.
Results: There were no significant differences in preoperative triglyceride level, preoperative fasting
glucose level, length of postoperative hospital stay, and incidence of complications between the two
groups (all P>0.05). In the robotic group compared to the laparoscopic group, the average total operation
duration was prolonged (169.09 min vs. 143.33 min, P=0.023) and the average surgical cost was
increased (63 600 yuan vs. 54 000 yuan, P<0.001), but the average operative time was shortened
(115.09 min vs.134.19 min, P=0.047), and the average blood loss was reduced (25.45 mL vs. 40.00 mL,
P=0.023). there were no statistical differences in BMI, percentage of excess weight loss (% EWL),
triglyceride level, fasting blood glucose level, and GERD score between the two groups at one month
after operation (all P>0.05). In robotic group at 1 month after the operation, the % EWL value (26.26%)
reached the weight loss goal, and the weight, BMI, triglyceride level, fasting blood glucose level and
GERD score were significantly decreased compared with the preoperative values (all P<0.05).
Conclusion: Robot-assisted sleeve gastrectomy combined with fundoplication surgery yields good
weight loss results and significantly improves the metabolic and gastroesophageal reflux symptoms in
obese patients with hiatal hernia, and is safe and reliable, with certain feasibility. However, there is still
an urgent problem of high surgical cost, and the patient's family economic situation should be fully
considered when choosing the surgical approach.

Gastrectomy; Fundoplication; Robotic Surgical Procedures; Obesity; Hernia, Hiatal
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JE JHE B 28 R 5 R 4 B2 L R Y TA) e
z =W, BV E LRSS S 2 AURE RS . B HIR
I % BT 45 I G R4 AIE e I DA R R I A A 1
PRI B A R IGINAR O, At R T T E
ZF A, MARE VIER AR (sleeve gastrectomy, SG)
B 22 1o [ N A1 T J8 d 2 A D AR ST IE R E AR
AR WO TR R O, B By I R
BONE JHEAE B8 3 A A B4 SRAL AN A R AR DR N
3 F59, HE Ge it 119%~40% 19 IE FERE B & 0F A &
ERALINT . AR E UIEREC A ORI R TR
AE % W]t 48 JE kA AR R B B RO
SEAR, I H R ML e TR, AER
W0 I BE R 9.49%1 B T A G B TR
0 4 BT LA B i A R A R R 22 R BOR & AR
B AN IE A7 I ) A, T T R Y M
JEV, AR TG B T A, Hlas N R R
A 3D oy BEROR B IS AR . 7 A5 1 A R R R
7 T T RE 0% 3k U8 N T A9 20 W0 B0 4R R RS A A2
TE VLR o) i R HLF R R0, ) iz
MTFAREF AR A, [RRE A 9 CE QTR o L2
TEMEART R 0 ML A B iR B DI BR K &
AT B TR 1 2 APk DA RO IE Bk G O B4 2LAL
i A8 BRI AR M eSOk B o AR SR TET R
BLAF A Bk B UIBR B BRI & T AR I Al 47
P, BT A I B AE & O B AL A R I A
NP gy 8

1 RS

1.1 IERER

] B 4 BT e 4 R TR XN R B B LB
il 5 18 BE S BE 2019 4F 3 H —2021 4F 12 A 1 /8] Wik
(4 18 P i I 47 F- AR A 97 19 159 i) 8 35 43 B 9 1 9%
b, o A I B A 2L R B AT R B DB DL R
BRI & FARIBIT 490 . BIEF R EH
TR HLES NGB wl R U1 BRI A B IR Ir &4 (Bl
e Ndl, 2261) FRE BT B aiiR B I BR A
I EA (EEEEH, 276) . WA BRERFIHE
ik (35.65+1.40) % 5 AR AT F ¥4k &N
(11027+2.85) kg; A i ¥ 4 BMI 2 (4054 +
0.78) kem’; AR Hi F ¥ B £ E KW B K
(gastroesophageal reflux disease, GERD) 1F 43¢ N
8.59+£0.20; H16M4], Zr33 4. ML B 1 IE
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IRIEARGORL 22 2 G B 30 (3 P>0.05), AA
A (K1),

®1 RMABREEAHFRHLLR
Table1 Comparison of the basic data of two groups of
patients

IR YN 0w
R (n=22) (n=27) X ’

T (Y 5+ 5) 34.5042.20 36.59+1.83 -0.739 0.464
PR (%)]
L) 8(36.4) 8(29.6)
0250 0617
5’y 14(63.6)  19(70.4)
ARATBMI(kg/m?,x +s) 39.1240.86 41.70£1.20 -1.683  0.099
GERD 143 (% + ) 8.32+0.34 8.81+023 -1230 0.225
B IIE(%)]
= 5(22.7) 11(40.7)
1.789  0.181
w 17(77.3) 16(59.3)

1.2 MNIRAESHER IR &

GyAARIE: (1) BEHERE 2 W 0F B B A T
PN R (TR N NG 7 < 5 O W = = X R ITD A = =
HFARIBAE; (2) 4E14 K 18~65 %, BMI=32.5 kg/m*;
(B) PRSFIRITRORAME, BRFARIBIT; ) ARATE
SEREA AT BN A, H G4 Xt FARZEZAE; (5)
U EE 0 G I A O RE o HERRARME . (D R4 1T T
RBIFaEELREEIRITERITETAR; QB
JiS Rl 3% o R AT IR B T R B E I 2 AU (3) &
A EAG R 5 (4) AF TR A AL . B A
. BEEALE 2N . AR R R 4R R A
B XN R BE e B B A E (RS
KY2020041007 ) , Jf-3k45 8 & HUE A & .

U T RS IR RR A A b I R A 2 AURE IR
AN EHARIT RS (2019 W) ) ThRYESR, L
T3 FRAE A . (1) 5 BMI 27.5~<32.5 kg/m®, H 17 1E
200 e DL b p AR gE A AR AL (o = R Ih s
>1.70 mmol/L . I = % FE A £ 11 JIE [ B 55 vk & IR
<1.03 mmol/L T 2z £ 73 1§ <1.29 mmol/L) . 5 Ifil JE &0
Bl kO 45 =130 mmHg (1 mmHg=0.133 kPa) &% 3
Jik &% 5K Hs >85 mmHg, 8 # £7 76 A8 Bt A8 OC & IF i
CAMBEAR I S8 BB 5 B AK e L L 28 1 B M 7 % B
PGB LR AR . SRR MAE . 2 %2 0P 28 51k
A5, A B A AR IS T AR DL K I RHE T A
P, W2 &P JE T % BT RIGYT; (2) 4 BMI
32.5~<37.5 kg/m*, WHEFE TR ; (3) #7 BMI=37.5 kg/m’,
I} R T AR
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1.3 FARFGE FERsEAME S V%, HHEHEE MBSO E YA

B R W0 58 35 M IR CT L Ak v R
BB DL BRI R . 45 24 ho pH W 4F
R AF VT AL BB L FARAEAE, HEBRAHCF R
i AR EETENFARATE. FRY XL
e e LA K L2 N B B iR B VI BRI A BRI S
AR WA

1 B AR S F AR e (1) B R . By
JI7OARAGE R S AT D (2) o
SR, “L” A TOIR FEPFAN, B
RGATEEEEE XM, &%k WEE A
(B 1), IHA TR, WIAT 45 2L L5 b 1B
AHIRTTEAR; 3 W T E5EEHITT 3 em
Qb A R 7 T AR 45 B B bR G I A X 4T I I
HEAW B AE R 5N U S RE 1) R
Ak 2z B 45 A B, o A RT i
e J& VA Je B W, AR rh R AR /DN G 3k G 8 45 ML
SEWEEEE SR EIRMBAZE LRI, 7T
3 ) e S U RO A, R R SUI IR LA s (4) &2 1
BOA36 F A E A 18 BRI AE ek B
EN 5] S5 (5) i HE i 6% ELLR VI E b A % T I 2 Y
113 em 1E R V) B 4 2 FF d VI B B ORI, 752
A5 5 T AT 08 838 43 fa 68 R B R 0 ek b
B A A 52 IS T8 29 3~4 em, K 6~8 cm 5115
rghe, RERIEASENEE g E; 6) 1
P40 2 B) W7 4 A /N AL, PR B IS A 4%
B 360 fF AT B e, JEor e 24, A
00 61 R 55 06 UL — % B 1R B v 35 (7) 3-0 [ ALk

»

E2 MB/AHBDHKBVRKSERFEFA

A: FEOMRE

Gedk g Z AL E RM R B R A 5 T4 B E
5 mm BLRLE A G RE E TP OB, KA
JEE N TC TR S I, HBCHE RR AR R b A TC RS R T
P NP N SR o 1= N N S N = v TR 0 A i R UNBR
R A

PLas NI S F AR D5 () & mEN, 5y
JI7 AL, RIS R R AT IR () R
AR CUT B AL, A B b &L P B
2 em Al B HRAE AL LB TR B4R, 00 T A
A0 BT 2B 2% T 2 em ZF ] Trocar & A 15 Al
3G HLAE , A 2K Trocar [A] B >8 em Bj 1k B AH T
Yoo Q) WEd] . R RS B SE ot
mldr B IR % . MR E UIBR . S H/NEE R
L. BHIEYT B B RG: (4) 485 i 9055
PrpLas NGHBh &g, Ha T ARDEREMEESE T
A (E2).

E1 HBMARPREXASERILM
Figure 1 Detection of esophageal hiatal hernia during

robotic surgery

S “C : )8

i e, RE ORI B: Joifig o g/ Mg 2

fL; C: #WARE VIR RER T BIE; D: BIRTEGITEmREE TR

Figure 2 Robot-assisted sleeve gastrectomy combined with fundoplication surgery

A: Full dissection of the free hernia sac

and exposure of the bilateral diaphragmatic crura; B: Closure of the esophageal hiatus with atraumatic suture; C: Leaving

part of the gastric fundus unresected after sleeve gastrectomy; D: Fixation of the folding flap to the diaphragmatic crura

after fundoplication
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1.4 RITRRSH

R 2T i a NG 1 I NG Sl 1 111 O N
I K AE K S DL DL BR 5 A B B TR 25 5 . BE U
JFHBEm LB MABRERE 1L DNHWBML, 24
R > H 4> Hb (percentage of excess weight
loss, %EWL) . GERD PF4r. ARJ5H M =M. =
MR 25, HhoEWL= (FAFER - TREH
i) / (iR s-Hin A &) x100%, H
b M B N BMI=25 kg/m?® B Y K BT AR LR
P G EW L K 9ol 7 3501 3 A RO A (275% )« B0R
RU4F (509%~<75%) . AR (25%~<50%) DL K TCRL
(<25%) o 3 PPl AR 04 8 AR 7 RCR DL &
PR GLIT RO FEATIR YT RO b7 o AT LX) ¢ A 50
FL B LA N2 R AR BT AR S5 14 A el E AR S b
M GERD PEor 22 5, I iR L a8 A4l F R 936k
IR .
1.5 SritEiE

K F SPSS 22.0 G b1 14k 4y B Bcdis o an SR 2t
R DI + hniE 2 (x+s) Fom, Rk
5, WCREIFECRE, DB (EHA L) [0 (%) ]
Ko, Gt TR YRR, P<0.05 R 2ERA SR
TR

2 # A

21 MABREWIRKRFEILE

[T 5 N1 T T =T N 11 a0 112 AN N
JEAEBERT ] | Jf & R A AE 22 5 g1 X
(¥ P>0.05) . Plés N4 FARBHE K T E A
[ (169.09+6.99) min vs. (143.33+8.06) min, P=
0.023], F ARFAENS B 48 T B B4l (115.09
3.14) min vs. (134.19+8.05) min, P=0.047], H I
HLTHEEBHA] (2545+£252) mL s, (40.00 +
518) mL, P=0.023], F R % A& T IE K& 4
[ (636+0.23) Jj Jt vs. (540+0.17) Ji G, P<
0.001] (#£2),
22 WABERE1DAWIGKEREE

A BEARE 1A BMI, %EWL, H il =
fis . 25 MR MK DL K GERD P43 22 S ¥ LG 124 5 X
(¥ P>0.05) (£3).
2.3 NMBALABEARTNERG 1 MAGKILILE

SRR, PLEE N4 B E ARG KRR
BMI. il =Ws. 2518 8% L & GERD 143 ¥ B 1
Mefk (39 P<0.05) (#4),

®2 WMABREFMIGKERILER

Table 2 Comparison of clinical data between the two groups

iges Hls A4l (n=22) JE R4 (n=27) X P
ARATH =8 (mmol/L,% + 5) 2.06+0.10 1.93+0.09 0.992 0.326
ARHTZ JE U (mmol/L, % + 5) 5.38+0.17 5.54+0.25 -0.625 0.625
FARME ] (min, % + ) 169.09+6.99 143.33+8.06 2.355 0.023
FARBEAERS H] (min, % + 5) 115.09+3.14 134.19+8.05 -2.037 0.047
RIGHERERFE (d, % £ 5) 4.00+0.35 4.22+0.33 -0.461 0.647
HiffE (mL, % + 5) 25.45+2.52 40.00+5.18 -2.354 0.023
I RAEn(%)]

f 2(9.1) 5(18.5)
o 20(90.9) 22(81.5) 0278 0398
FAREHCIIT) 6.36+0.23 5.40+0.17 17.005 <0.001

®3 MABENAREINTABNIRKEHILER (z+5)
Table 3 Comparison of clinical data at one month after
operation between the two groups (x + s)

Hlas ANl EEgi

x4 NMBAABEARTNERF1INBBIGKE B R

(x +5)
Table 4 Comparison of clinical data of patients in robotic
group before and one month after operation (x + s)

b w22) w2 L o N
BMI (kg/m?) 3470+0.75 36.33x1.10 -1.162  0.251 TR FE (kg) 112.09£4.00  99.05+3.09 11.633  <0.001
%EWL(%) 26.26+0.60 24.88+0.42 1930  0.060 BMI (kg/m*) 39.12+0.86  34.70+0.75 13.997 <0.001
Hh =15 (mmol/L) 1.68+0.10  1.54+0.08 1.151  0.255 Hh =18 (mmol/L) 2.06£0.10  1.68+0.10  4.340 <0.001
22 115 I (mmol/1L) 4.61+0.09  4.38+0.08 1.849  0.071 25 I AR (mmol/L) 5.38+1.66  4.61+0.09  4.145 <0.001
GERD T4y 6.86+0.21  7.00£0.22  -0.433  0.667 GERD T4y 8312034  6.86+0.21  7.953 <0.001
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HEB IR, AT B AL n kA",
L, A5 % S0 B B 2L 8 B8 )
T R AR fE R N, S EOR A ALY R R
B, PE G S R AE A 0T B 2L R R R
250 119%~40%"14 T AHF 58 G831 K BIE FEAE &
I8 2L Y O RN 30.8%, 5 b b gE 45 R
—3., BEEANEENESE TRAN6E S
DA KA 58 W 45 A 3R 0 B S bR B IR, AT 5
i E A R AAE R, e Ah, A ZEALAT T g
SHEORE A S5 R F N E &E R E,
TR RWE I R AR O R E . KRG H BE R
Wi AR SC ARG e H W R I R AE . KRR R 20%-~
60% , #ARFIAEEEZM, R5HEE RN
RORN T m 7 W, W E TR A AR
SLFLI0 R R B HEATIR YT, B Ok R JE 7 I & RE B
K.
3.2 PEMEEHREHRFLMMFARET

Il AR T R 3 B R A R T IR R Y
K Z—, AALBE S R AR T A0 2 35 A8 B AH G &
IFAE, JF HAEWS 3 JE K 0 P RE BB A0 A A7 0 L
R AR AL A, JUH IR A I A 0 R 0 18 AR 4
TN U AR Sk SG BN B e R T I
R FAR IR0 SR FRERITTEEH
FLA Y =2k, U R T N BRI ROR KA
U ER IO R EE, HEARE S
()52 R ik 50% , L HOR A IF I RE Y 3 P

CLAMRPIELMEF AP A RATER
fLan, AT B 2B AN F AR R L A AT,
A (] Bk 3 B R DA R e AR . 2B A A AU
AU CHE T s E DI RS BRI & T
ARIGITHEREG I B B R R AR 45, RBIE I
DRI BB IR E B R R AR R, W,
— T[] B A 52 R BLAICIR B VI BR B BRI S
RAETZ—Fh e 2 r)F AR, I EAE W &
A RAE AT I ZAE RN, OF AR B 6 OF B4 2
FLAN B A — IR YT AR . AR, — T [
TE 43 UG B 23 AP 245 SR 8 s wletR 1 U0 B Bk A 2 AL
18 AR A S 0 A X e 4, R A3 BE T I AU
E R 8m T 8T AR LUK 30 d A B A XU . i A
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WF 5% & B SR IF & & AR R 143%, 5 RE A

T I A AR R 9.4% M 22 AN K o IR I B JRE

GIFEERAMBE TR E VIR S 8IS

FAREBLETITN,

3.3 s AHBHIKR B VIR
PSRRI EE R
SEGE AL, MLEE AN RS TR

A2 BV 22 . F R0 B3 Sz AR DA KT

AREAERG O HAS 2 S0 PE, B e sb R iz

N o A HGEPVE BHLES NG B &R S8R 65 4 Bh R

IR AR DG R R A S A M E AR

2040, BT AREEEFE (13.3% vs. 32.8%, P=

0.008) , 4i%d T A BB E (23 dows. 33 d, P=

0.003) . FARAMEFE ML Es N AL B i ) 20 1 s

B, MEERIMERITFENL, TREEWHAR

JE IR RAEW I B 25 A G . A R IEPIFRBLAF A

Tt B IR B DI BR I £ 4 AL ALATHE AR L K Dor H K

Pr & AR RIRITIEREE &0 B S 2Lt A E S

BEERMIFEANEEITHPETFAREBENERT T

ARIrX o TR B o ALEE B RGN

) 0F A7 RS A ) L 4B A DL AT A SRR I B A

PR, S5 IE B L, HLAS A% Bl R gl sk

BREE AR AR5 G R MA F AR AR, 2= s

BT, PR S8 BT TR BB TR Y e AR

fHIE, Mlas N D R AE7E o s B0 kot s

BRIH R . TR RE AP DL K I K i & A e A

B, R FIR BRI
LN R AN K NG B B NI D 118 S 4 2

Beel, S5 ALAFREE AR, fH SR TR

PEW [ 200 F 1 e 4L, nT RS F REAE TG 2%

BLA AL B R KA G, AN BE R 2% B TR

AR JF H, LR 4L s> T srdl,

IR Ak, T RE S LA N Bl R SR B T K

T WA A TR H A A BRI R A G . BUAR L

ar N IFRIE AR TR d, BEERT

Gt B X, IR RE R AR, HA A

()42 Gk o R 2 R AR TR E B B 2

NS =T N D 5 = €19 S A EQ L =

BMI . %EWL. Hih =@ . =518 s 22 539 4

TR S0, D DL R R AR R RCR AR E] TR AL

HLEs N ARG 14 H %EWLAE 35 3 T 08 8 A7 3% 7K

Ve, B I A AOR A, ALER ARG 1 H

it . BML. Hh = E . 25 18 % 2L & GERD i
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PR R A — Wl fr e Rardlas A4

B H& S ¥ GERD ¥F 43 831034, KR J5 N 686+
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B8 SO AR A — 2 g AR o R Al A Y A
RAF, HLes NH R E R, FARANHES THE
Wi, 2 AL N A AL TR AL 2R DL M i
FHIFELED 0 S T, (HOE B [ AL as AN HET
FUNEF, BLs A 5% B Bt i [n] REORE A B2 M ke

BLAS A %f B weik B U1 BR R & BRI & T R i
g PP 9 B 8 S LT R R A R A 0 D R AL
S, W ek R R A B ROk, JF
HZ2niE, B —@nirte, HAM N3
rhC Y [ B B 5, R B AT R P 1Y BA B F 5
o BE AL X BRG R XS, W AR AF A 1R B Y R -
PRl , s Zdk— DT KA R . 2.0 mET
B M A F 90 B IR g, i — 2D e O EL RS
FRR S, A, TR R T RS E§MM
PR BB A 5 45 SR B EL A i R = SR AT A5

SERS M LB L

2% Uk
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