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A Study of One Year Change of Glucose Metabolism for Roux-en-Y Gastric
Bypass in the Treatment of Non-Obese Type 2 Diabetes Mellitus
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ABSTRACT Objective: To investigate the one year change of glucose metabolism of Roux-en-Y gastric bypass (RYGP) in the
treatment of non-obese type two diabetes mellitus (T2DM) patients and the effect of preoperative T2DM history on the one year operation
effect through retrospective case control study. Methods: 60 patients diagnosed as type 2 diabetes by RYGP in our department from June
2009 to April 2010 were included in this study and the general materials, clinical and laboratory data of all the patients were collected.
The patients were divided into two groups by preoperative history of T2DM:  group: less than five years;  group: five to ten years. The
body mass index (BMI) of both groups were below 30 kg/m? The follow-up data included fasting plasma glucose (FPG), 2h plasma
glucose after oral glucose challenge (2hPG), weight, BMI, hemoglobin Alc (HbAlc), fasting C-peptide (C-P), fasting serum insulin
(Fins), Homeostasis Model Assessment of Insulin Resistance index (HOMA-IR) and medication usage of T2DM in 6 months and 1 year
postoperative, respectively, and the statistical analysis was performed by SPSS 17.0 software. Results: Compared with the preoperative
data, FPG, 2hPG, weight, BMI, C-P, HbAlc and Fins of = group improved markedly (P< 0.05). HOMA-IR of the six months after
surgery was no significant difference (P>0.05), whereas, there was significant difference in HOMA-IR of the one year after surgery (P<
0.05). Inthe  group, FPG, 2hPG, weight, BMI, C-P, HbAlc and HOMA-IR improved markedly compared with that in the preoperative
(P< 0.05). Fins of the six months and one year were of no significant difference (P>0.05). There were no difference in six months and one
year postoperative in FPG, 2hPG, weight, BMI, C-P, Fins, HbAlc, HOMA-IR, medications and rates of remission of operation between

group and  group (P>0.05). Conclusions: The glucose metabolism of one year after RYGP improved markedly in non-obese T2DM
patients, the rates of complete remission after operation increased gradually and the influence of preoperative T2DM history (< 5 years
and 5-10 years) on the one year effect was of no significantly difference.
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Table 1 Comparisons of the materials before the operation of type two diabetes mellitus patients
Variable group group P
Gender male/female 30(21/9) 30(18/12) 0.417
Age year 44.70% 10.50 49.47x 9.54 0.061
History of T2DM year 2.6+ 1.8 8.4+ 1.6 0.000
Weight(Kg) 73.80+ 14.24 73.17x 13.30 0.851
BMI(kg/m?) 26.10+ 3.89 25.68+ 3.07 0.631
FPG(mmol/L) 11.03% 5.01 1247+ 4.93 0.260
2hPG(mmol/L) 14.48+ 7.00 20.76% 5.32 0.186
C-P(ng/ml) 1.45+ 0.62 1.51+ 0.71 0.756
HbA1c(%) 8.50+ 2.11 8.85+ 2.03 0.501
Fins(mIU/L) 12.41+ 4.69 1591+ 11.24 0.108
HOMA-IR 6.22+ 4.14 9.04+ 8.40 0.095
Note: FPG: Fasting plasma glucose , 2hPG: 2h plasma glucose after oral glucose challenge ,
Weight: , BMI: Body mass index , C-P: fasting C-peptide C , HbAlc: Hemoglobin Alc
, Fins: Fasting serum insulin , HOMA-IR: Homeostasis model assessment of insulin
resistance index
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Table 2 Comparisons of the operative situations of the two groups

group group P
OT min 152.17% 42.13 143.00 40.70 0.404
HT day 16.23+ 7.81 15.40+ 6.68 0.671
PHT day 11.80+ 6.87 10.83+ 5.16 0.536
IB ml 60.00+ 30.51 53.33+ 12.69 0.293
Note: OT: operation time ; HT: hospitalization time ; PHT: postoperative hospitalization
time ; IB: intraoperative bleeding
3

Table 3 Comparisons of the laboratory data before and after operation of  group

Postoperative 30 cases

Variable Preoperative 30 cases P
6M/12M

FPG(mmol/L) 11.03+ 5.01 6.56% 0.83 0.000

6.61+ 1.06 0.000

2hPG(mmol/L) 18.48+ 7.00 9.45+ 1.98 0.000

8.62+ 1.166 0.000

Weight(Kg) 73.80x 14.24 66.50+ 11.80 0.000

66.07+ 9.88 0.000

BMI(kg/m?) 26.10+ 3.89 23.53% 3.161 0.000

23.52+ 2.46 0.000

C-P(ng/ml) 1.45% 0.62 1.76% 0.49 0.006

1.86% 0.542 0.001

HbA1lc(%) 8.50% 2.11 6.61+ 0.87 0.000

6.39+ 0.98 0.000

Fins(mIU/L) 12.41+ 4.69 16.16x 6.34 0.003

16.16x 6.34 0.000

HOMA-IR 6.22+ 4.14 4.73% 2.10 0.065

4.73+ 1.44 0.042

Note 6M 12M

FPG Fasting plasma glucose ,2hPG 2h plasma glucose after oral glucose challenge , Weight ,BMI Body mass
index , C-P fasting C-peptide C ,HbAlc Hemoglobin Alc JFins Fasting serum insulin ,

HOMA-IR Homeostasis model assessment of insulin resistance index
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Table 4 Comparisons of the laboratory data before and after operation of  group

Preoperative

Variable Postoperative 30 cases P
30 cases
6M/12M
FPG(mmol/L) 12.47+ 4.93 7.05+ 2.09 0.000
6.63+ 0.89 0.000
2hPG(mmol/L) 20.76% 5.32 9.80+ 2.84 0.000
891+ 1.30 0.000
Weight(Kg) 73.17+ 13.30 64.47+ 10.46 0.000
64.47+ 10.51 0.000
BMI(kg/m?) 25.68% 3.07 22.95+ 3.02 0.000
22.94+ 2.74 0.000
C-P(ng/ml) 1.51% 0.13 1.74% 0.65 0.005
1.77% 0.65 0.005
HbA1c(%) 8.85+ 2.03 6.77+ 1.62 0.000
6.48+ 1.31 0.000
Fins(mIU/L) 1591+ 11.24 17.35+ 7.41 0.303
17.37+ 5.88 0.393
HOMA-IR 9.04+ 8.399 5.74% 5.37 0.003
5.08+ 1.93 0.005
Note 6M 12M
FPG Fasting plasma glucose ,2hPG 2h plasma glucose after oral glucose challenge , Weight ,BMI Body
mass index , C-P fasting C-peptide C ,HbAlc Hemoglobin Alc ,Fins Fasting serum insulin
,HOMA-IR Homeostasis model assessment of insulin resistance index
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Table 5 Comparisons of medications and remission situations before and after operation

group

Variable
Preoperative
OHA /Insulin/OHA +Insulin
CR/PR
Postoperative 6M
OHA /Insulin /ND
CR/PR
Postoperative 12M
OHA /Insulin /ND

CR/PR

group n

14/5/11

0/0

10/4/16

13/17

7/3/20

18/12

group n

16/6/8
0//0

14/4/12

8/22

8/3/19

19/11

XZ

0.698

1.238

1.832

0.092

0.071

0.705

0.538

0.176

0.955

0.791

Note OHA: oral hypoglyceimic agents

CR completely remission

; insulin:

PR: partial remission

; ND: no drug use
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