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Background and Aims: Metabolic and bariatric surgery is the primary treatment for severe obesity.
However, little is known about the effectiveness of different procedures in super-obesity Chinese patients
(BMI=50 kg/m?). This study was conducted to determine the short-term efficacy of sleeve gastrectomy
(SG) and Roux-en-Y gastric bypass (RYGB) in treating super obesity patients to provide a reference for

Methods: The perioperative and postoperative follow-up data of 71 super obese patients who were
treated by SG or RYGB in the First Affiliated Hospital of Nanjing Medical University from October

Results: Of the 71 patients, 37 cases underwent SG (SG group), and 34 cases underwent RYGB (RYGB
group). There were no significant differences in the baseline data (sex, age, weight, and BMI) and
obesity-related metabolic complications between the two groups (all P>0.05). The average operative
time in the RYGB group was longer than that in the SG group [(143.4+84.5)min vs.( 93.2+31.2)min, P=
0.001], and there was no significant difference in the overall incidence of postoperative complications
between the two groups (P>0.05). The postoperative one-year follow-up results showed that there were
no significant differences in weight, BMI, total weight loss rate, and excess weight loss rate between the
two groups (all P>0.05); in terms of the improvements in metabolic complications, the remission rates of
type 2 diabetes and hyperlipidemia in RYGB group were higher than those in SG group (88.9% vs.
25.0%, P=0.021; 100.0% vs. 22.2%, P<0.001), while the remission rate of liver malfunction in RYGB
group was lower than that in SG group (61.5% vs. 87.5%, P=0.011); as for the postoperative nutritional
assessment, the iron deficiency, and vitamin B, deficiency rates in RYGB group were significantly
higher than those in SG group (55.9% vs. 13.5%, P<0.001; 29.4% vs. 5.4%, P=0.007), the hemoglobin
level was significantly lower in RYGB group (121.5 g/L vs. 135.8 g/L, P=0.033), while the folate level
was higher (25.3 nmol/L vs. 17.3 nmol/L, P=0.004) than those in SG group. In addition, the incidence of

Conclusion: SG and RYGB are safe and feasible for super obese patients, with similar weight loss
effects. RYGB is more effective for those with glycolipid metabolism disorder, while its incidence of
malnutrition is also higher. SG is more suitable for super-obese patients with severe complications owing
to its shorter operative time, and SG is also more effective for improving liver malfunction.
Postoperative education and follow-up should be strengthened for patients to avoid the occurrence of

severe malnutrition. The specific procedure selection needs to follow the principle of individualization.
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Abstract
procedure selection.
2011 to September 2020 were retrospectively analyzed.
vitamin D deficiency was more than 60% in both groups.
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M H 5% 8 A (Roux-en-Y gastric bypass, RYGB) &
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1.1 —H&ER

] JB5t 1 43 BT 2011 4F 10 H —2020 4F 9 H 7£ g 5
= Bl K 5 — B R s e 4 22 i AR R VR T Y
71 18] 768 G RE R AR I IR R RL, e IR R O KA
A, 73 HSGHL (n=37) FMIRYGB4l (n=34). ZM (
B Jre S 2 ROBE PR A EHIATT 4R R (2019 i) ) M,
ez FARRAARUER . (1) BMIZ50 kg/m?; (2) 4F#%
16~65 % . HEBRFRE R (1) 35 25 %) sl RS Al ak
S ME LR I RS A s (2 B O RER R TN
W, AR B) X FARBUNALTS LR ;
(4) AR TF- AR W A6 IF B RE KU 5 (5) AREBLA AR
JE R AR IR s, IR (6) & Bk
Ol 2%, MELL 32 4 B BRI TR o B R A
B E e M A st CGRE T ARG
MR, fFaEF R E.
1.2 AREjg#E

BE AL 56 A KA, MM RKE
(1200~1 500 keal/d) , & FAEHFI R FIGIT (0K ZE
K 40 mg/d, B2 P EE 40 mg/d) , I W A H R B R
AL XF TR DG AR A JFAE . 40 OSAS . 2 AU
PR . B AE A5, % eh 08 AR AN BB L A
SR PRI S A OC T B = 0 S W) 2F 47 PE AL BB X P
BIT o RN A B BT 52 W EAEANE . N
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SYWEE . EFHEFE ICU. DM NEE . REIR R K R
TR 25 &2 2 L 2 B BB MDT 2332, TR T AR K
W6 b 4R 25 o
1.3 FARAR

SG FARARUESy . (1) M His s M4, 5853 0iF
BB RE LA K EREM; 2 36 F BN

BN, B2 em AR NI ENR S, g4
DIBR H R ANE K2, A0 His AZEM 2 em, 58 %

PREETEIT; (3) VI 48 & [ % . RYGB F R4
K ) FETETT R ESLAEBR R 15 mL /05 %,
rEEIK; QFHENEMYE kEhva, IR
e S K R 100 em, W KN 100 em, B
WA EH AR LS em; (3) KM I & I L K&
Petersen %4 L. .

1.4 ENIERR

1.4.1 e THAEsA (REth . BMIZEL, SUARTE
Ik b # (the percentage of total weight loss, %TWL)
[%TWL= (A i 5T - A J5 4 50 i) /AR i 4 5
i x 100%] M 2 4 7R 5 5 9 2> %% (the percentage of
excess weight loss, %EWL) [%EWL= (7R i it & -
RIGHEE) / (RATARTT & -pr fEAR BT &) x
100%], BMI=25 kg/m® 5 S A 4

1.4.2 FARAMXHEAR T ARBE . RJE A B H
FAR B FH B BT AR I i kA 1 L

1.4.3 AARMAFmEM AT 2 BB RG2S 8
M (FG) >7.0 mmol/L 5% B AL IMLKE>11.1 mmol/L]""
OSAS  ( HiE Hi 7 W 87 45 1K 38 <46 £ =5 R /min) U9
w45 O (SP) /&P Sk (DP ) =140/
90 mmHg (1 mmHg=0.133 kPa) "', & }§ I 4E [ 1L 7
SJE [ EE (TC) 6.2 mmol/L, 8 i 37 H il = fig
(TC) >2.3 mmol/L, B I %5 55 % B ig & 11 (HDL-C)
<1.0 mmol/L] . & JR B Il %iE (il JR B2 (UA)
>420 wmol/L) POVRTHE W RS M I 95 14 FF i (NAFLD)
AH G B 2 8 S 1 [ IV T A R = 5 o i (ALT)
>50 mmol/L F Il 7§ #¥ 2 Bk %% Bk B ( GGT )
>60 U/LI?,

1.4.4 REHEERFLEFEEA M (H
I 2T 38 [ <120 o/L, 2o M40 & [ <110 ¢/L) , 1%
B AE (I 45 <2.2 mmol/L) | kB = (1f 3 £k &
F <23.9 ng/mlL, Il 7 #<10.7 pmol/L.) . 44 K B,,
Bz (I 4k 42 % B,<133 pmol/L) . M ERER= (Il
I M2 <7 nmol/L) FI4EA R DE = (I 25 F2 4k
H: 2 D<52.5 nmol/L) .
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BIEC CEHATE) [0 (%) 1378, W4l & 5k
(AN A T A DG 8 A, AR A I RE A DG A A 4R
B FNE 291 BREAR SR A FE bR ) LR I BE X ¢ K
WA AT TECRERE Cln AR A I E & A B
OB TR IF B s NE) A X2 K 50 A7 40T 5
P<0.05 K S A G L

2 # R

2.1 EfiEuE

WAl B IR AR O, . AR (R
KBMI LL#, Z 5 L4t %2 X (P>0.05) . 1fi#E
FRUGHA S A I IE Jr mr, PRALR e 2 RUBE IR RS . =
ML . R MLAE 5 PR R I GE A M NAFLD A 56 i
e HE L THER LRITFEX (P
0.05) . SGZ A 3F-EHE (81%) A MAIFIR
Uife vy s, 22 JC B IF W AL 4 B 8 <A T R R
JEREAR I 5, VB (27%) A O J1 =l L,
ZEXPREIRIT 1A H G RE R b7 o 9 4 R A 45 Tk
EAEAR, . FG. LML HE I (HbAIC) . SP.
DP. Il % TC. Il TG . I3 HDL-C. Il UA . Ifi
1 ALT DL I GGT 1Y e A 25 S 3 o g it 22 5 X
(¥1P>0.05) (%£1),
22 FARER

A BEMEBRESRE T 2T, T™EIF
KAE M FE TR B . RYGB 2H 5 % B 35 T A o ] 1
K T SC [ (14341+84.5) min vs. (93.22+
31.24) min, P=0.001], 4R J5 43 B B ] S 43 B
WHIFLZR (¥ P005) (£2). RYGBH AR5
AL IR e o i, 2 ) B Ak 1A
1| R 7 < 2 W Y B OO & R 2R 7 K SR i g
JERE; A AaflBFE Y O sk, &2k
RIT IR IR A . SC ARG A 1 AR E B I e
i, 28 CT 51 S 28l 51 i 5 A & 3 61 8 & 3]
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Table 1 Baseline clinical characteristics of patients

RYGB4 SG 41

L (n=34) (n=37)
PESR(%)]

% 19(55.9)  24(64.9)

@ 15(44.1)  13(35.1) 0439
ABEAFRIR (% % + 5) 32.4+9.4 29.9+6.4  0.089
K (kg % % 5) 16294202  168.2+26.2 0.107
BMI(kg/m?,x + 5) 54.5+4.5 58.2+6.7 0.108
2 AR (%)) 9(26.5) 4(10.8)  0.088

FG(mmol/L) 6.7+2.5 6.1+2.4  0.258

HbA1C(%,% = 5) 6.9+1.5 6.5x13 0310
0SAS [2(%)] 11(324)  13(35.1) 0.803
R (%)) 8(23.5) 8(21.6) 0.848

SP(mmHg, % + s) 1349165 136.1x16.9 0.783

DP(mmHg,% + s) 85.5+10.9  80.8+152 0.225
R IMLAE(R(%)] 10(29.2)  9(24.3)  0.631

TC(mmol/L, % + s) 4.8+0.8 45+0.8 0.101

TG (mmol/L,% * 5) 1.8+0.8 1.6:0.9 0.193

HDL-C(mmol/L,% + 5) 1.0£0.2 1.0£02  0.138
i DR ER IMAE (%) ] 9(26.5) 5(13.5)  0.128

UA (pmol/L,x + s) 396.3+137.1 425.2+85.0 0.289

NAFLD A5 REF Hn(%)]  13(38.2) 8(21.6) 0.125
ALT(mmol/L,x + s) 64.3+23.2  55.9+29.6 0.306
GGT(mmol/L,x + s) 45.0421.7  39.9+142 0.534

F2 BEBRFAEEXERLIT

Table 2 The perioperative variables of patients

5 RYGB 4] SG41
£t
(n=34) (n=37)
FAREHE (min, & + 5) 143.4+84.5  93.2+312  0.001

ARJFEBERE (d,x + 5) 42415 5.1+4.4 0.245
FARBHTTIC, % +5) 4.8+1.1 4.620.6 0.174
Bl FARIAFE B AENEL (% )] 8(23.5) 4(10.8) 0.153

2.3 RERRTM

AR JE 6 41 RYGB 41 & it &t B & X F SG 41
[ (110.0+14.3) kguvs. (118.4+14.1) kg, P=0.015],
BEARJE VAR AR & LK 2 5 LG i E X
[ (94.6+21.6) kg vs. (99.1+21.2) kg, P=0.378].
P EAR G 64 H K& 1419 BMI #5254 e 4 it
SR (B P>0.05) o TG T E OB B ITEAL L T
Y TE % TWL Fl %EWL J5 [ b4 22 5 o4t it 2% 3 X
(#P>0.05) (£3),
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Table 3 Assessment of weight loss of patients after surgery

(xxs)
Bz RYGBZH(n=34)  SG#(n=37) P

A5 64~ H

i (kg) 110.0£14.3 118.4+14.1 0.015

BMI (kg/m?) 38.5+7.4 41.346.0 0.085

%TWL(%) 29.849.1 28.9+7.2 0.655

%EWL(%) 55.9+18.4 51.6+13.0 0.251
NERER

M (kg) 94.6+21.6 99.1+21.2 0.378

BMI (kg/m?) 32.6+6.2 34.3+6.5 0.261

%TWL(%) 40.0+11.9 36.8+9.7 0.442

%EWL(%) 71.9+25.0 65.9+21.1 0.693

2.4 RFEHEEMBR
ARG VAR, RYGB ZL7e M i A 2500 Y Bl 07

T B A T SG 20 (2 AYUBE R 95 2% i % . 88.9% uvs.
25.0%, P=0.021; & g Il fE 2% f# ¥ . 100% uvs.

222% , P<0.001) . AH 3G HY K 56 45 br W 92 o8,
RYGB AR J5 FG . TC LA K& TG /KB AT SG 4 .
7E NAFLD A 5C 1Y I P g 5 0l A4 /s, RYGB 41T
e 5 W0 2% i R AL SG 41 I IR (61.5% ws.
87.5%, P=0.011). WiZH7E OSAS. & I Al bR iR
LA (Y 28 i J7 T JC B W 22 S (B P>0.05) (K 4).
SG 2H 4 5 f A ™ F 0 I R YRR, RS A OCE
AR 45 3 W S 2% %

F4 RE1F2EREPESHEEMRBER
Table 4 Remission of metabolic complications in patients

1 year after the operation

Bzt RYGB# SGH4 P

2 R BRIt (%) 88.9(8/9)  75.0(3/4) 0.021
FG(mmol/L,x + s) 4.8+0.6 5+0.7  0.033
HbA1C(%,% + ) 5.120.5 54+0.6  0.117
OSAS ZEfi# (%) 727(8/11) 61.5(8/13) 0.562
e ML 27 (% ) 75.0(6/8)  50.0(4/8) 0.302
SP(mmHg, % =+ s) 125.7+10.7 120.8+14.4 0.102
DP(mmHg,% + s) 77.6+7.7  74.8+10.7 0.220
TR I AE 2 (%) 100.0(10/10) 22.2(2/9) <0.001

TC(mmol/L,x + s) 3.8+0.6 4.7¢1.9 <0.001
TG(mmol/L, % + s) 0.9+0.4 1.0£04  0.011
HDL-C(mmol/L,x + s) 1.2+0.2 1.3£0.3  0.179
1o PR IR IMAELE (%) 77.8(7/9)  80.0(4/5) 0.923

UA(pmol/L,% + s) 315.7+86.5 322.6x75.2 0.054
NAFLD AHOC I AF I RE S 7 28/ (%) 61.5(8/13) 87.5(7/8) 0.011
ALT(mmol/L,% + 5) 27.8+163 17.3%142 0.018
GGT(mmol/L,% + s) 28.0£10.8  18.1+7.1  0.005
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2.5 AREHEXEFRHLETH

KRG 14F, RYGB 48kl = Fide kK B, 8= 1)
KRBT SC4H (55.9% vs. 13.5%, P<0.001;
29.4% vs. 5.4%, P=0.007), AH 5K 5648 br 0 i 75
BRI R AR DL R I 4R A 2R OB, R A 4 R
TRFX — S5 . BSR4 7R BEam DL K R i = 3K
PO ) A RO L 22 % (3 P>0.05), (Rl
MR A R R, RYGB 4k T SG 4
[ (121.5+21.1) (135.8+162) gL, P=
0.033], 1 RYGB 4 ) i g 7K °F W ft T SG 4
[ (253+16.6) nmol/L vs. (17.3+8.6) nmol/L., P=
0.004]. ¥ 41 7E I 85 Bt = DA S 4 A= R D ik = J7 1t
WERILGH¥E XL (P=0.786), {H{HSEZEM
&, MARFHLERD B ZHE™HE (61.8% ovs.
64.9%) (#£5).

o/l ws.

x5 RE1FBEXEFHRETRS
Table S Evaluation of related nutritional complications of
1 year after surgery

. RYGB41 SG4
D (n=34) (n=37)
T fiL[n(%)] 8(23.5) 4(10.8) 0.153

IM£T2E A (gL, % + s) 121.5+21.1  135.8+16.2 0.033
Bk Z [n( %)) 19(55.9) 5(13.5)  <0.001
IMTEER (umol/L, % + ) 12.9+7.7 16.4+5.7 0.025
I ZRE A (ng/mL, % + 5) 36.4+36.5 81.6+59.4  <0.001

HiAEERBLEZ[n(%)] 10(29.4) 2(5.4) 0.007
HerE Z B, (pmol/L,% + 5) 189.0+149.4  281.2+110.6  0.014
MR- Z [n(%)] 0(0.0) 2(5.4) 0.169
R (nmol/L, % + 5) 25.3+16.6 17.348.6 0.004
A5 I AER (% )] 5(14.7) 1(2.7) 0.069
5 (mmol/L, % + 5) 2.3+0.1 2.3+0.4 0.167
HHEZDEHZ[(%)] 21(61.8) 24(64.9) 0.786
A Z D (nmol/L, % + ) 44.8+422.9 41.1+18.8 0.202

3 i #

AR R R AR IR TR
—, AT LR KA 0 n R B T R A R AR i A
K B AE R Y B TR R, kR
ol AR T R R T B R BT A R A E . A
WFFE2 AN, M GOIE k£ 3 BMIT A 14 2 28 R 25 D
AL T REEREAR, DL R 5 I & RE & AR R RAE
T AU Th w5 T AR B B LA 22N Sy, s AR
T AR AT DL A R AR B R AR A . AR E Y
Wi 4B TR B BE 7 45 52 RYGB & SG T R IA 7 1 88 9
JFE R B R I R R R R, 2 X
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L0 T N T B N2 W~ o i 1 B O S S O R NG
o, e AR JE AR I R E 0 28 i LA BB 3R W T
WHHAEESR

RYGB J& 2 # 5 i T ACHE AR 2, 9l 5 R SR b
AHERT 0 SG T AR 4G S AR Sy k8 O Bk R —
B Be A 2AE I R A, T AR 5 980 50UR S 4 H A
W BRI T R I R 2R A ik S AR S AR
R B DT, N R SCHER R GE AT 2 R
Bettencourt-Silva S50 B 45 T B D BE T B0PE , A
RYGB 127 f4] , SG 67 fil . RJ5 1 4 %EWL 73 5] K
67.58% 1 58.74% , %TWL 437l b 36.29% #1 31.59%,
RYGB A4 93 8 AR 8 WL T SG . Celio 550! 1] it 14: 43+
BF T 92 B 2007—2012 4F 95 5 A 7] £ 85 2 (Surgical
Review Corporation, SRC ) PRI PE R A 0B
29 AN RYGB H % 42 119 4], SG % 8 868 il , RJ
B 5 898 @R . RYGB 41 % TWL 78 R J5 3 4 H
(14.1% vs. 13.1%, P<0.001) . 6 I~ H (25.2% uvs.
224%, P<0.001) 1124 A ¥ 8 F & T SC 4
(34.5 vs. 29.7%, P<0.001) . Kermansaravi ZEB2 %
2014—2020 4F & 3R 19 16 j& SCHRIEAT Meta 7387, 45
RN, RIG 14, RYGB A ) %EWL 1 %TWL 43
1 59.73% F1 36.06% , SG 4 %EWL % TWL 43
5 °h 49.34% F135.98% , RYGB ) i, B %R F SG .
FATH B B R, RYGB A ARJE 1 4E 1y %EWL
M % TWL 4 % ik 2] (71.9+£25.0) % Fl (40.0+
11.9) % , SG 400 n] 2L ik % (65.9+21.1) % Fl
(36.8+9.7) %, WAIRWME IR T E, HMWN
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