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The Effect of Duodenojejunal Bypass for T2DM Patients Below
BMI 25 kg/m’ in Early Postoperative Period

In Ki Hong, M.D., Jang Young Kim, M.D., Yeon Ji Lee, M.D.!, Yun-Mee Choe, M.D., Sun Keun Choi, M.D.,
Keon Young Lee, M.D., Sei-Joong Kim, M.D., Young Up Cho, M.D., Seung 1k Ahn, M.D.,
Kee Chun Hong, M.D., Seok Hwan Shin, M.D., Kyung Rae Kim, M.D., Yoon Seok Heo, M.D.

Departments of Surgery and 'Family Medicine, Inha University School of Medicine, Incheon, Korea

Purpose: Diabetes mellitus refers to one of several risk factors for cardiovascular diseases, renal failure and so
on. Medical treatments of T2ZDM cannot suggest a petfect cure. But gastric bypass resulting in the exclusion of
the duodenum and proximal jejunum has been shown to improve or resolve T2ZDM. The goal of this study is
to evaluate the effect of duodenojejunal bypass for T2DM patients below BMI 25 kg/m’” in early postoperative
period.

Methods: Duodenojejunal bypass was performed on 25 patients at Inha University Hospital from July 2009 to
April 2010. We compared 75 g OGTT, insulin, C peptide to those 7 days postoperative. The definitions for
improvement are serum glucose level below 200 mg/dl of 75 g OGTT at 120 min or below 200 mg/dl at every
other time in spite of over 200 mg/dl at 120 min.

Results: A total of 25 patients (15 men and 10 women) were included. Median value BMI was 23.17 kg/ m’
and the mean duration of T2DM was 8.3 years. There was a significant decrease of postoperative 75 g OGTT
levels from 176, 268, 345, 373, 371 mg/dl to 125, 170, 200, 225 and 241 mg/dl, respectively (P<0.001). Only
patients’ age was an independent factor resolution of T2DM based on this study.

Conclusion: Duodenojejunal bypass could be one viable treatment modality for improving or resolving of T2DM
although these are early results. This study has preliminary meanings only and the results of longer follow-up
and a larger number of patients are necessary, by which we should be able to determine the effect and indications
for surgical treatment of T2ZDM. (J Korean Surg Soc 2011;80:103-110)

Key Words: T2DM, Duodenojejunal bypass, Metabolic surgery
4 Hof: 2¢ 2, HoXE ST 3, AL F=

A8

MY B4, AAA FF AEE 37 7-206

® 400711, Ashheta SIARALS Slheka A
Tel: 032-890-3431, Fax: 032-890-3097 A‘I =
E-mail: gshur@inha.ac.kr

T4 20109 109 25¢, AL 20109 129 179 o -
=Re] 9AE 20109 A thakel Bt SreulRlelA T T A AAK ez Frkska glom, thesta
EH9E 72 gz doglk AARAITFY HuZ W

R Qlsjujetae] AFuIALe] Seto] e 9.

103

08 0O

Al

TI-
v



A7NA] Al 28 daHe g

=

HE] 20104 4%

)

=

7)o o

20094 7

H;

A7} Q)2 20004 14
o

1
A

3]
il
3k

10.8% %=

o e

7hekglom, 20251 o

Z dlgsta vk) FeveE

L
T

=

o

=z

o

ks

J Korean Surg Soc. Vol. 80, No. 2

8.6% 3L, 20251 |

o

T

104

WEo] S7kste] 2007 2041 o] %

=

=

s
kuR
1
AL
A
p
ZH
2l
W
A
A

(Y +~ X 2 BT N R =T F LAV I ST
Ty BT S B RN xF o4 bR E Mo R = o0 B o R & 4 o .
S.Yiolx_r/D, ) R X ~ qwlulﬂLu_dl = mo g
G 27T CR G E g B o R X JHE TR SR AR E =~
te T T 0d g Ky e ET AR Bae T Ay gaw 2B
fro o A R S S ¥ CH TR EE o g
%W?%ﬂ%ﬁwuﬁ,ﬂgar.afelu_ﬂa*%%ﬂr T oA Ngc®E 3 L
O G R Rt o R i NE T ARy T B
wemyﬂbﬂwﬂmwmm%%ﬂ?wm%%w@aﬂ El o A o A
wogo B (T W 0N R T gy ulo TR gy Mom om0y e N g o
mqﬂwf%mwvm#iﬂ,%&gmzqﬂwﬂ AwPrEppFoles
e - = wv (=) — —
GOSN ol JE l B -le ol I T B2 ERC PR
m 2 0 Moo OB R om oW X oo Aoy o Njo ' T o 4+ bo ols o
AP TN b o= p %E,%]olwra.l 1%ﬂ%gﬂ%%?%%%
— —_— - K =
PLE PR bR I we s Tl X g e A R
S R I g S B S TR . R G I
S 2 0 N B X ~ mo =0 o o7 o < o T m B fo- 3R N
sERhmp R IBRART AT S LT T .%ﬁramﬂ#@mzﬂﬂn%%
KOWN = = B iy = R - I o Ho
SEEIFEITLPITERLECSEE RrZEzicInral
R SR NG X -y N S A e eI
K@Aﬂm .ul.,odlﬁﬂudoMIXMﬂAqu7ﬂmli I .._Auwdﬂl*oﬂnﬂu—uﬂfl.ﬂwauoﬂ
A A el N s I A O S R A )
ﬁ.ﬂ a WL‘m.Mo, Jo O o e BV oﬁ Mﬁmﬂuﬁiﬂ‘ﬁ up ol & ko ofpy Au%hoﬁe_,,l.mf_._dlﬁ“ <+ xR
E R R B F el e o gy o e S b T opw ey any
Toamo el 2OYERTThdwws T TR PN e S oo M B
TEF O Ooxgod wEFTRAFEEFPATE SXKT T RSN
ﬂIWL_.o EEOLEO quﬂl.uldoﬂ..wﬂmwﬂoﬂ—li n(D\Hoﬂwmw NumﬂuxmhﬁAME.
oo xom prFdcp g T Tohw TF P N D
TP 8o ToXTTRT I RSP Pw_ owoww oo B
TR R g PR ERAeR S T oo o XA B, W
s N l—a ey —
PR o xuE2dTed i Wy FRAT wemiPTone §X
uxa(r.ﬂbﬂowﬂuﬂfr&owarM%HMmmi moauar%mwﬂﬁ%w]rm
o ~ B © [enrd o X T T ¥ TGS nh H & ) ®o o
AFhrEeReiErxzaed i gRiTs il G b0
2o ~ 4. S m % R ol )
doHoa%v%i‘_tjlﬁahzﬂ%?2wﬂxaoﬁai% uﬂoﬂ,_MAmﬂWmﬂﬂﬂﬂHﬂoﬂ
PEErr o2 Taie R8T rRt $ga Feig Xy
o) ° ™ K = _ X . T Ho X — L Lo 0
Mmoﬂ%%um%%ﬂwzﬂmw%wﬁomai%wm ﬂaﬁmcﬂzm”m@.%%ﬂﬁ
jallss T = o =
TR P E D T Ak TRy SNETLTGET LT
z.L.foLLuof ey -~ N = oo M X o x W 2 8 B S o No
W Ed SRR NE e PRI awB g i LT
T Tt L IO = X X o) ° W H s oo A go
TR - T TR AT S S ol ® T omo =k - om
o X' o B o o = o TSR W S e U o
P IS v T ) 0 X il S o R Moo B o
mo“ﬂmaﬁﬂmwmm%ﬂucwmoﬂ%wﬁmmWMmoa.%%ﬂ%mowﬂaw%%w
. _ T XS mo o s <% L OB «— o W [N i S| K
R LGEEpE R e Rl AT N ET I r e BT
of I T 7 of W o — o PEMT S RPN - P o= o Hw XN
B - e B 3o T A 3 o x X w T | w T N
PR T T B R T T S gokpn QT o RH TP
MR R 32T MNR VIHE KRR T



In Ki Hong, et al : The Effect of Duodenojejunal Bypass for T2DM Patients Below BMI 25 kg/m2 in Early Postoperative Period 105

et

A 3] o] B
A7t AEES Aeslgl
< 8 cm 7641: Az AN sgt Y-S A

o gale] Ahlow sl BE

I o2 B3 Ao|AA FH) A FH Ao]Z Hust
whelsla, Aol A FRE FHe FE59 2, AR
71E o] &3to] Sl ftollA H& 4 cm o] AE EHE

8 2
Aol S Eelslaich e A4 5% 9] 54
% A FANe BRAsed gk Edle]
(Treitz ligament) 2] s 80 cmoll A F4-5 £}
AL, AF 3T HolAAS whtk Tt £ F

ARV 80 om 2Pl BA-BH S0 BHEE AWt
ek 359 Fele Foho] Feoln] Edo]= QIR
FE] 160 cm s}9ol| 4] Roux limbI} biliopancreatic limbo]
g=lo], 4291 common limbe] Ezte]Z= Q1the] 31} 160 cm
A A EE Sele 4 BRRE HARES g
], 35 FZ (anastomosis leakage) o1 75 2l =

E3}9chFig. 1).

N J2 ot
o B g

2
H

ing)& &3l dd=AE 3lvh & TYHE 3UAA
© FA s —’F°EXIE% e, o] 717kl dd=A
< &84 °‘€r"d(regul =

o
—

Fig. 1. Duodenojejunal bypass. After transecting jejunum 80 cm
from the Treitz ligament, end-to-end anastomosis of distal
jejunum and duodenum was made. About 80 cm from this
anastomosis, end-to-side jejunostomy was made.
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Table 1. Demographics of patients (N=25)

Age 47+6.7
BMI 23.1+1.3 kg/m’
DM duration 8.3£4.9
<10 y; 12; >10 yr; 13
Oral: 20; insulin: 5
8.3+1.5%
296.3493.7 cm’
455.6+217.7 cm’
18,479.6+7,318.4 mm’
6,848.52,145.2 mm’
0.3+0.1

Medication

HbAIC

Fat volume central
Fat volume peripheral
Total fat area

Central fat area
Central/total ratio

Mean+standard deviation.
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Table 2. Comparison 75 g OGTT pre and post operation T AL 8.3£1.5% ] 3 cK(Table 1).
Pre op Post op P-value TEST g e /\]-01]/(-] Tl Ak 25
75 & OGTT g 5 22%ellA ZAaE R, sl ok 3 e I
g
Fasting 177.2 125.6 <0.001
30 min 269.2 171.1 <0.001
60 min 343.0 202.7 <0.001 7009 \iaximum
90 min 371.0 226.6 <0.001 6004 -~ Minimum
120 min 3729 242.0 <0.001 - Preop - T ;
Insulin 500 - Post op i ! !
I I
Fasting 7.3 3.7 0.02 400 i ! !
- = I
30 min 12.7 7.6 0.04 =4 T JUBSIEEEE dommmo- *
I
60 min 20.1 10.0 0.00 € 3004 ! i i
90 min 215 124 0.09 T i ! :
120 min 21.0 14.9 0.07 2007 g !
. I 1
C peptide 100 4 1 -
Basal 0.92 0.79 0.13
120 min 1.75 1.53 0.48 0 . : ; . .

Fasting 30 min 60 min 90 min 120 min

Fig. 2. Comparison of OGTT between pre- and post-operation.

Table 3. Comparison between resolved and unresolved group

Resolved (n=11) Unresolved (n=14) P-value
Sex M:F=6:5 M:F=4:10 0.24
Age 43.6%6.1 49.6%6.1 0.02
BMI 23.4%14 22.9£1.2 0.43
Duration 6.4+4.2 9.74£5.0 0.08
Fat volume central 256.3 cm’ 3263 cm’ 0.30
Fat volume peripheral 509.5 cm’ 4152 cm’ 0.35
Total fat area 19,113.3 mm’ 18,004.3 mm’ 0.31
Central fat area 6,065.9 mm’ 7,435.5 mm’ 0.37
Central/total ratio 0.35 0.42 0.61
HbAlc 8.3 8.2 0.88
Pre op Post op Pre op Post op

75 g OGTT

Fasting 178.6 105.4 176.0 141.5 0.88
30 min 255.7 136.2 279.7 198.5 0.33
60 min 325.6 161.0 362.1 235.5 0.36
90 min 3324 177.5 409.6 261.7 0.05
120 min 338.8 196.0 399.7 278.1 0.11
Insulin

Fasting 9.0 3.1 5.9 4.3 0.35
30 min 11.8 5.0 13.4 9.5 0.71
60 min 17.2 9.1 22.4 109 0.48
90 min 14.0 6.8 28.2 16.4 0.11
120 min 17.7 10.5 232 18.1 0.38
C peptide

Basal 0.95 0.65 0.90 0.88 0.72
120 min 1.86 1.47 1.66 1.57 0.47

P-value, compare the preoperative results of both groups. P-value <0.001, comparison between preoperative and postoperative in each
group.
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Table 4. Comparison of clinical values between the group of be-
low and above 10 years

Below Above

10 years 10 years  P-value

(N=12) (N=13)
Sex M:F=8:4 M:F=7:6 0.25
Age 45.7+7.7 48.2+5.6 0.36
BMI 23.2+1.4 23.0£1.2 0.76
Duration 3.9+2.8 12.3£2.3 0.00
Fat volume central 301.6 cm’ 291.5 cm® 0.87

4447 cm® 4655 cm®  0.83
18,390.7 mm®> 18,5604 mm® 0.33

Fat volume peripheral
Total fat area

Central fat area 6,634.2 mm? 7,043.4 mm®  0.33
Central/total ratio 0.40 0.38 0.51
HbAlc 8.3 8.2
75 g OGTT

Fasting 110.9 139.3 0.29
30 min 153.6 187.3 0.08
60 min 182.3 221.6 0.05
90 min 204.0 2457 0.06
120 min 221.0 261.4 0.06
Insulin

Fasting 4.2 33 0.27
30 min 9.8 59 0.17
60 min 14.2 6.8 0.08
90 min 16.1 9.3 0.20
120 min 18.2 122 0.13
C peptide

Basal 0.83 0.76 0.59
120 min 1.75 1.41 0.33

Aketgom WA g WA skA ek 9] e
T AI7F 37 9] kAol A wbAYsto ol efiell A X Felrt.

E9| 7% 7o| Zrazsly] wiitell A I AshAle] &
5 9ol A 13 Fiwoll 7}7te] Wgslez ¢S Tl
7} YA} (12) 2 Y, EH] T FHAlo A 9934

ZZoll, & AF7art A717] Aell, diare] A
AL olu] & A A Jrh4-8) ool FH3 FY QA4AE
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