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Abstract

AIM: To assess the curative effect of laparoscopic
sleeve gastrectomy (LSG) in obese patients
with type 2 diabetes mellitus (T2DM).

METHODS: The clinical data for 81 obese
patients with T2DM who received LSG at
Affiliated Hospital of Qinghai University
from January 2010 and December 2013 were
retrospectively analyzed. Body weight indexes,
blood glucose indexes, and blood lipid indexes
were measured and compared before and 1, 3,
6, 12 mo after operation. The improvement in
all preoperative complications was observed.
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RESULTS: LSG was successful in all cases.
Postoperative complications occurred in 4 (4.9%)
cases, including 3 cases of incision infection
and 1 case of subphrenic infection, all of which
recovered after symptomatic treatment. Body
weight, body mass index (BMI), and waist and
hip circumference at each postoperative time
point were significantly lower than those before
operation (P < 0.05). Waist to hip ratios at 3,
6, and 12 mo after operation were significant
lower than that before operation (P < 0.05).
All the above indexes gradually decreased
over time, while excess weight loss (EWL)
gradually increased over time (P < 0.05). For
the blood glucose indexes, fasting plasma
glucose (FPG), hemoglobin Alc (HbAlc),
and homeostasis model assessment of insulin
resistance index (HOMA-IR) at each time point
after operation were significantly lower than
those before operation (P < 0.05), and they
all gradually decreased over time (P < 0.05).
Insulin sensitivity index (IAl) at each time point
after operation was significantly higher than
that before operation (P < 0.05), and it gradually
increased over time (P < 0.05). For the blood
lipid indexes, triglyceride (TG), total cholesterol
(TC), and low density lipoprotein cholesterol
(LDL-C) at each time point after operation were
significantly lower than those before operation
(P < 0.05), and they gradually decreased over
time (P < 0.05). High density lipoprotein
cholesterol (HDL-C) at each time point after
operation was significantly higher than that
before operation (P < 0.05), and it gradually
increased over time (P < 0.05). At 12 mo after
operation, all cases complicated with irregular
menstruation, degenerative joint disease and
sleep apnea hypopnea syndrome (SAHS) were
cured or improved, only 2 (2.9%) cases of fatty
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liver and 1 (3.6%) case of hypertension were not
improved.

CONCLUSION: LSG is a safe and effective
treatment for obese patients with T2DM, which
not only significantly reduces the body weight
and blood glucose, and improves insulin
resistance and lipid metabolism, but also
has a significant effect on other preoperative
complications.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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T

B&Y: 3R M Sr Ak B 39 R (laparoscopic
sleeve gastrectomy, LSG) %} JE M2 AL g K A
(type 2 diabetes mellitus, T2DM) # ¢4 77 2.

FiE: @B H72010-01/2013-1241 18] £
FiERFWEEREZLSGH 814 f Ak
T2DM & #6916 R T A, e ka3 &40
FARER, k&K BFHF KT KLEL. 3. 6.
12 motg ik A EAB K547, f#E. f g
WA AR TAL, FFIE KRG K & %6 &
)

SR AFEF Y EMIELT R EHLSG
FR, RE %38 IAG] I L IE(4.9%), 4%
3l B AR T &R, E S TS
HAHaE RE&REELENERRE. 1k
JR & 45 4 (body mass index). & Fe/EH ¥
B EAKT RAT(P<0.05), KJE3. 6. 12 mo
04 B Yo ) 2K T R AT (P<0.05), H3¥
B A 2R T AR, ARG SRR
RV & (excess weight loss)R B 8] & #f £
FH(P<0.05). s XM 7 @, KRG & ufE
0 2 ¥ (fasting plasma glucose). #%
t 1% & (hemoglobin Alc). FSHEA
TRAE B R By Z A% 3 35 2 (homeostasis model
assessment of insulin resistance index)¥ %
FAT RAT(P<0.05), H ¥ R AF Ja) & #7 F
M(P<0.05), 1 KJG & ABF a5 69 ik By &
BB A H (insulin sensitivity index)¥) 2
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#* & T R (P<0.05), F I AF )% 45 o
(P<0.05). g7 @, Rig & A EFE &
&9 = Bg (triglyceride). % A2 B (total
cholestero) A= 1K % B i & @ f2 B & (low
density lipoprotein cholesterol)3) % % F &
(P<0.05), H.3 WA} 19 3% 7 F He(P<0.05),
AR Jg B A B A 58 = e & G A2 B BR
(high density lipoprotein cholesterol)3 % 3%
L+ S+ (P<0.05), HKE B JE) 3% #f L F+H(P<0.05).
ZARE12 mo, FIAMHA A2 FA. BIFH
X SR A B AR PR 17 45 A 4E(sleep apnea
hypopnea syndrome)#y & %35 /4 @ KA &,
AL 245 (2.9%) g W AT Fe 1451 (3.6%) 0 o JE 3
TR

%i’lff LsG;%—‘/]\—';"/}}ﬁﬁiéﬁ /é‘ﬁ}]&ﬂ%‘}i
T2DM & & 85 K X, 48 235 BASM T A o
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(laparoscopic sleeve gastrectomy, LSG)#% 814 f&.
R 2 B HE JR 9% (type 2 diabetes mellitus, T2DM)
BH IR TA, R AR, KB4 X AT,
% RIEFLSGR —ANZ 2K 2096 77 IR
T2DM & # # A X, 184316 R 5 .
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B 5 NATTAE 35 7K ST (0 4 v AR SR A,
2TUBE [R5 (type 2 diabetes mellitus, T2DM)
FHRE JESE B0 0 22 3 3R T BT s, W
A EAE R, TR 5 & TR IR R
EITREREET2DM I 7k 2 —, NS
PR SRR . 5 DO R P e, U s Al
IR B VIBE AR (laparoscopic sleeve gastrectomy,
LSG) R H MR ETF AR L —. FiFEKF
B R BE B 112010-01/2013-125%F8 1451 L fif 12
T2DMEFH 5B T LSGFT AR, BRAL N,
BT,
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1 MRRTSE

1.1 A4 %EE2010-01/2013-12 T K E
LBEATLSGFAR M8 LI AL AL T2DM i it
TR PINARE: (D)ARFT & 457 & 46 £ (body
mass index, BMI)=35 kg/m’; ()4 &-20104E 3%
|| ¥ FR 9% ) 2> (American Diabetes Association,
AD A) | 7E )5 PR 2 W7 Ax AE Gl 22 T 54T
] — AN AF )M 25 i i kE (fasting plasma
glucose, FPG)=7.0 mmol/L; BENLIMAE=>11.1
mmol/L; iR &t il (oral glucose
tolerance test, OGTT)2 hffJ ML ##=>11.1 mmol/L;
PEAL I 21 %5 i (hemoglobin Alc, HbAlc)=
6.5%; (3)HALZIYIATT 14 A EACRAS B Eid
AT 32 W EHATT; (DIRR SR 5248, HIRER
A HATHEVE, B TAGEERE12 mo. HERRFRME: (1)K
Gy WAL T B B Al v R (2) 1 BB PRI ;
QYA IFMEMO My B BFEREIREA
2, TRIEMZ TR, (A ZiPsiisHosiE; (5)
AR BOA RN T BEREAG. 8 1491 3 v 533 544,
Laofl, FEIR18-50%, 1 1431.854+8.7% ; IR i &
89.7-173.4 kg, “-14)118.64 kg+25.89 kg, & i =15
#1(body mass index, BMI)35.8-57.9 kg/m’, “F-J
39.71 kg/m*£6.40 kg/m*; FPG 7.1-12.0 mmol/L,
3-1418.76 mmol/L+1.83 mmol/L, HbAlc 6.7-9.6
mmol/L, *F3J7.83 mmol/L+0.95 mmol/L, A&
HOETA HT2DMAE 2 14, A #i17) T2D M 52 3
601, JiFE4 mo-7.54F; & FF G684, & i
JE2841, A LA 2241, JBAT 1K1 1541,
RS PP, %2 {52 472 & 1E (sleep apnea hypopnea
syndrome, SAHS)10%1. Fr g BE T T 1#
MPIARFRE, MHBTLSGFARIIZPE. 85
AR, YR EBHESZZFR, BEMER R, &
Wt L8 0 B e de BE 25 DR 2> (R .

1.2 7%

1.2.1 RATARE: ABiJa VEGHW R S, 5% 10
PE. AR HURBRDhRE . AR ENLZH
f#i(computed tomography, CT). FAFE#CT. Ji§
HBE . BESHAE, JFEHHIAR, O
MR EFRRN BRI RE A R = 3T 2
2, HERRTFREE BE, L FER FAR T E.

1.2.2 F K 2B Yl A — AN F AR BB 58
LSGFAR. H ik B FH BUPEMT, EHf F3 em
Ab LS AL, LE PN ) B & S &AL
RUN4 emAb ST FEAESL, 19T BEAFIEA
FLA%, T o A R T B B N K AT AL
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=R SERME 2 BURBRIR B E HVRC IR B IR F ARBER

OUIE N -2 B o gl fL. S8 s S )i
B ORI 5 AT, R B2 iR AL
JE, 7 R Eda ] E4-6 cm, [FIRETEE E S
BE R . BJGTE3IFSCHE T, H
Jis Bt N RR R V) E M 5 AR i B RS BEAT T 1A
MBATT E4-6 emBFELIEIEHisA £ 1-2 cm
Ak, SEREDIER RS M) B A S BE, I RAM
299100 mLE“ERIRE 7, BUH KRS M B 247 1)
MR &, P EA LERetn, EANFE
MGIRE JFZE K. ARJwE Hidk NEE R
% (intensive care unit, ICU)HEAT W46 T7, Wl
B MR A I, FF R AT, e
TERIEIREBE, SIRE R ERARE N 5 R
<15 mL/d.

1.2.3 MELIEAF: AR R 1T RIS A
AP IR RS E A B (] A I
RIEEFARIGHL. MBI T12M i, b
VisER A 201412, BB E ARG, 3.
6. 12 mofIfA e . B, EH. FPG. &
5 & 2 (fasting insulin, FINS). HbAlc.
Hi=Bs8(triglyceride, TG). AL H[E B (total
cholesterol, TC). &% % i5 & F PHE FE(high
density lipoprotein cholesterol, HDL-C). 1
2 i Hg 25 A BH [#] ¥ (low density lipoprotein
cholesterol, LDL-C), i #BMI. £ RAHE
k> (excess weight loss, EWL). JBUELL . fii
5 R ABUBAE 5 B (insulin sensitive index, TAI).
PRSPl B B R AP 7 B (homeostasis
model assessment of insulin resistance, HOMA -
IR), F W% F B AT ACRE I G5 1B L.

1.2.4 77 o MR LU T PR PR T RIBYT
T2DMRCRR: (1) 58 A28 ARG AT EATAT
25T TR B A R AT K AR FFFPG<7.0
mmol/L. FEHLIKE<11.1 mmol/L. OGTT 2 h
FIIMFE<11.1 mmol/L. HbA1¢<6.5%; (2)&B4)
Dt A 15 0E 25 Y 1) 5 00 R T Al R
FPGAIHbA 1 c#2 il 75 IE 7K F, BOM# T IE
HAHBARH R FE(FPG R =1.39 mmol/L.
HbAIcFRE=1.0%); 3) LM RIGHIFPG.
Hb A 1 /MR HE 2454 (456 FH 45 55 R i A b G 2
FHARA. AR DA BRI PPN AR T AR DG B R B
st ol (16 @ M AR bR AE 1E 5 Vo B
W, TG FH AR SR 25 AT )5 ()2 AR
FEARORHT I B8, SRR Gt AT 12,
HEORET SR E; )R MR 5 ARETHH
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=] NG AE1 mo AGE3 mo ARG6 mo ARiE12 mo
ARE(kg)  122.74+£2489 114.88x2431° 105.93+23.18°  87.70+20.13° 76.95 + 14.76%%
BMl(kg/m?)  41.92+6.58 37.05+6.19° 32.90 +6.02*° 29.11 +5.51°* 26.22 + 4.08°
fZEE(cm) 125.19+16.12  113.87+14.53"  104.09 + 13.46™ 94.75 + 11.93" 87.39 + 9.80°
BB(cm) 138.72+18.05 132.84+15.19° 127.93+13.81° 12253+12.26°°  118.80 £ 9.92°*¢
=I5 0.89+0.25 0.85+0.30 0.81+0.19° 0.77£0.21° 0.72 £ 0.29°*
EWL(%) = 31.16+12.35 54.41 +21.08° 73.39+24.33%® 85.39 + 22.90°

°P<0.05 vs ARI; “P<0.05 vs ARfG51 mo; °P<0.05 vs ARfS53 mo; P<0.05 vs AfE56 mo. BMI: INREIEE; EWL: ZFIARE

DR

& 2 FARIBMFEEEREIRE/ (mean £ SD)

(=] ARl AF1mo ARE3 mo ARE6 mo AE12 mo

FPG(mmol/L) 8.33+1.68 6.30 + 0.63° 5.35+0.58% 5.23 +0.49%* 5.06 +0.41°°%9
HbA1c(%) 8.25+0.93 7.31 +0.55° 5.78 +0.49™ 5.34 + 0.42°° 5.16 +0.31%
|Al 0.19+0.12 0.25+0.03° 0.28 +0.02* 0.31 +0.02°* 0.32+0.01%
HOMA-IR 8.45 +3.83 2.53+0.81° 1.59 +0.36% 1.15+0.23*° 1.01+£0.16%

3P<0.05 vs ARHI; P<0.05 vs RiF1 mo; °P<0.05 vs RIF3 mo; %P<0.05 vs ARE6 mo. FPG: ZIEMNEE; HbAlc: ¥B{LINZ] BE;
IAl FBRERBURIMEIEE, HOMA-IR: IRE AL BVRRE RITTISEL.

b TE 25 AR AL

Giit R AIR T VR R HISPSS18.04:
HEERAHAT S M, THEERER R e,
i E TR imean+SDEIR, Wi ELE A ks %,
LU LB 7 Z 00T, PAP<0.05 N%E 34 41t

2 B8

2.1 F AR AH815) 8 35 75 M I 55 T Rk
DSEHLSGF AR, “FH4F AR [ 9108.8 min+
21.5 min, A H M F63.8 mL+31.3 mL, RJ5
HEAA]11.3 d£+0.7 d, BAEBE H]4.7 d+1.8 d.
ARG B IR IABI I RIE, KA2E94.9%, CFE
PR GL3, FEAT #2590 9T f5 02 i IR I
P, BATPURG G, BRILZ Ab, Rk
M. WIE DRAE . WA S E R IE.

22 FARABHRREMLISAFEN 5RATH
b, ARG &R SRR E. BMILL IR
T [ 15 4 2 R F(P<0.05), RJE3. 64 12 moffy
B LU 35 W6 I T R (P<0.05), HL¥3 Bl (7]
BT B, TR JFEWLEE I [FZET
F(P<0.05). ZFEVEE RIS, i BHE SRR AE
PR IR R I, 78T 1451 5 Ao
BITFERD).
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2.3 F RAT /G XA X 45 AR T AL SARFTAH
tb, RJ5 &8 S IFPG. HbAlc. HOMA-
IR 535 R [4(P<0.05), H. YR a6 T b
(P<0.05), A& &AW S IALY 8% BTt
(P<0.05), H.BaM [ZE#T ETHP<0.05). ARG
5, BT B IR B 5E A 2R 72151 (88.9%), FL
ROBI(11.1%) B35 18 BB &, 76 &
G EEORMEEZ Y. 240 B35 5 B R
AT URE A4, {524 B 38 R i B 5 ik 2>
(3R2).

2.4 FARATJE o fE KM AR K AR AL H AT
L, AJGEZAESHTG. TCHALDL-C
YR % T P (P<0.05), H. 3556 [a) 3287 T b
(P<0.05), A5 &A KA s FTHDL-C¥) 2 3%
EFP<0.05), H B [AZET EFHP<0.05)(FK3).
2.5 RATHEA R mBG K EH T EARJE12 mo,
it R AR, BITHERTIRAISAHS
S R W E R, AN 2191(2.9%) i 1 BT A0 1451
(3.6%) L% 3 ToRi(3R4).

3 1iE

20114 [E pr i bR 57 B 24 (International Diabetes
Federation, IDF)¥H 45 & VG 7 R A 88 Z 1 e
FEET2DM & W] 5 8 AT R & TR, JUH
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=R SERME 2 BURBRIR B E HVRC IR B IR F ARBER

& 3 FARIGIIEAREIHEREIRE/Y (mean + SD, mmol/L)

mB A&l AE1mo AE3 mo AE6 mo AB12 mo

TG 2.53+1.46 1.80+0.73° 1.55 +0.42% 1.32+0.36™ 1.20+0.31%
TC 5.93+1.76 5.37 +1.28° 4.89+0.71% 4.66 +0.569°° 458 +0.42°¢
HDL-C 0.96+0.22 1.08+0.15° 1.19+0.12* 1.33+0.11%* 1.52 +0.16%%
LDL-C 3.92+0.83 3.43+0.76° 2.97 +0.63% 2.72 +0.58°° 2.51 +0.52%%¢

3P<0.05 vs ARAI: °P<0.05 vs RfF1 mo; °P<0.05 vs AF3 mo; %P<0.05 vs AF6 mo. TG: EH=HE; TC: 2iB&ER; HDL-C:

SHBEREDBGER,; LDL-C: (IBEREDEBGES.

® 4 REIHAZREIE RS 1(%)

HAEAE n Pl BE= P
=i/l 68 35(51.5) 31(45.6) 2(2.9)
SIE 28  13(46.4) 14(50.0) 1(3.6)
B&EANE 22 12(54.5) 10(45.5) 0(0.0)
BITMXT%m 15 12(80.0) 3(20.00  0(0.0)
SAHS 10 9(90.0) 1(10.00  0(0.0)

SAHS: (EIRILINE SRS

3 A T B S v R v i g e R .
GED QL= o7 NNV ¥ 5 WS NN REY 5/
I, RARTT A NI R MR B VIR R (sleeve
gastrectomy, SG)E I AE A I 8555 26 F
R —HFAR, H R BRG] T AR 8 XU
BassoZ T L RIESG A F ARG A . 84
BUN TR E S, HARETE N — ARSI
WO AN FIGIR. B AR R,
LSGEZMH AL MISGTFAR, AT/, R
JE R R, 15 BB 2 R Z R EA, £
VEADE s S NSV VA R RS BS S R NE ( D E
BB BT ELSGLAK, ATE4 7 LN F AR
o (1)SE5E B BEJE 2 0T B oK M, vk
BORYAE; 2)MHaT] F4-6 ecmIFaRHFED)
B, R /Ry da A eE ], Q)R 4i5e %
VIBR B, By bR 5B B RS 7k 3 3UR =
B (4)TE DI H P A i 72 v Z0OR R X R ) 42,
PAREARAR S5 B 78 1R R AR 56, I oAl 4B D) 1 26
ZAIANEE AT A3 B, DARE S 1) R A
AlqahtaniZE il Xt 10841 JE Rk 347 T
LSGFR, it EHCR T M, HFRAI N, %
SRR R T AVARITIRARAN, AR 2 A
PJUESEL S GF AR A 3% T2D M & 1 I A
WHRVL, F i) MHE A ROR 5 55 B TR . AR
WHIE S HEFR A, ARG & I A] A R A4 &
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BMI. % [l A& [l 35 2 25K T R HT(P<0.05),
ARJG3v 6+ 12 molf) IR LL 3y B F KT ARl
(P<0.05), H.I5BH B[] 520287 T B ka5, i
AJGEW LB B [a]32 #7_ FH(P<0.05). #LSGF
ARIIH R 7 R, RJG1 moFF a4
B RIRAR IR M. bR 7RO A, AR
BIFFEIEUE SEL S G AT [ IR A 50 i 5 241K
PLIER, RJE&AEA S FIFPG. HbAlc.
HOMA-IR¥ & ZE L T R AT (P<0.05), HIHR
[EZ T F£(P<0.05), 1A J& &40 18] A TAL
Y182 m T AR (P<0.05), HBER 82 # T
(P<0.05). BARJG1E, BA ML EH, 7
AR F1588.9%, T LALE [ Py a2
L5108 55 T ARALL, LSGEARTE 2R
BRI 5 44, (EORER T Ha | TAIREE PR,
RIIRTH RIS DGR, TRAR R HAE DR
A, MLSGT-RENMGHE /N, %28 E. Lee
EUHES GI I RE K AL NT.4%, BEK
T B W55 6 R 122 8% A1 EJEE 73 A F148.2%.
KB AR G IE R AE KA Z94.9%(4/81), 1IK
Tk I APIRGE 1920.0%, 4451 3 K AE S 314
FUR R LB T IRy, 375X VR T I %
HBE, A H I O R AR T, I Hoam A I
RAEY R ARSI, BT A B S5 AR R A A o &
A E L.
HATWHNLSGYE N — MR & TR, MY
TR AR R, IR NG E A, H
HARMLEI M A 58 405 4, ATeeS CLR3AN
K (DLSGTEEEDIBR 7RI 5 LA H
BE FREA T 41100 mLIY “EHRE 7, BHERM
Wb R B BB PR IR F AT RE R LS GIA E
I35t B H A L, T IR AR 28 AL AT I
FERR BB VIMR, il — B U 2R R
M7 E Rz —, R BEMH AR
WD, AT R OIRES, xR AR R
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PR XA
AB AR
B R AR, Re R
FaT2DM % &5
B, BRRT
KRG & B 1] &
AR E . K
i & 45 # (body
mass index). B
BH. HH. %
JE . #% (fasting
plasma glucose)
P ftL &G
(hemoglobin
Alc). #& A #E
B IFAE 8 M B
OO OK
(homeostasis
model assessment
of insulin
resistance) % 3§
R B 18] 32 4 F e
(P<0.05), #LSG
F G AR T2 A
A ¥ 75 R A R
xR, LK E
RATE %R,
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Wz wmH

MR BrAd Ak B b
P AR (LSG): 54
MR T 3474k
KE kR, K
PR AWk R &
Fo K24 F K,
12LR BT a1 e
®AAYZ, R
RIH A F o g3
HAMRE.
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A0 b 1 RE B AR R UL PR ) B 2R
A, DT I 3045 v FiE 5 22 MU AR FH,
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