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Background: An approach for in vivo beta cell imaging is targeting the glucagon-like 

peptide-1 (GLP-1) receptor by radiolabelled-exendin-4. Currently, the role of beta cell 

mass (BCM) and function (BCF) in type-2 diabetes mellitus (T2DM) is not clear, and 

might be related to T2DM remission after gastric bypass surgery (RYGB). This study 

aims to examine BCF and BCM as pancreatic uptake of 68Ga-exendin-4 in patients 

with T2DM before and after RYGB. 

 

Methods: Oral glucose tolerance test (OGTT) and 68Ga-exendin-4-PET/CT were 

performed pre- and one year post-RYGB. Total pancreatic uptake of 68Ga-exendin-4 

per injected activity (kBq/MBq) was measured as marker for BCM.  

 

Results: Thirteen patients were included, analysis in nine patients with complete 

follow-up was performed and shown in table 1. Six patients had insulin therapy and 

three only metformin. BMI and HbA1c decreased significantly after RYGB (p<0.01). 

Preoperatively, pancreatic uptake and c-peptide response were lower in insulin 

compared to metformin group (p=0.017 and p=0.015). In the insulin group, one 

patient had complete remission (no antidiabetics, normal HbA1c), two patients had 

little improvement (insulin or sulfonylurea and unchanged HbA1c) and three patients 

had improvements in between, one year after RYGB. Pancreatic uptake increased in 

this group (p=0.23), which seems related to the degree of improvement. Relative 

increase of 56-340% vs. 8-30% in three patients with most and least improvement. 

All patients on metformin had complete remission. Pancreatic uptake decreased; 

relative change of -47% to +13%. 

 

Conclusion: As could be expected, patients with insulin dependent T2DM have lower 

BCM and BCF compared to patients without insulin-therapy. In the metformin group 

average pancreatic 68Ga-exendin-4 uptake decreased, probably reflecting reduction 
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of beta cell hyperplasia. Insulin-dependent patients with large improvement, showed 

increased pancreatic uptake. This may indicate towards recovered beta cell mass 

and has not been observed in patients before. Mechanisms behind BCM recovering 

and 68Ga-exendin-4 uptake need further investigation.  

 

table 1. Pre- and postoperative outcomes as average and [range] per group.  

 Insulin group Metformin 
group 

P-value 

N (female) 6 (3) 3 (0)  

Age 54 [45-65] 54 [50-57] 0.96 

T2DM duration   0.31 

Pre-RYGB 

Insulin dose (IU/day) 104 [52-198] 0 na 

Metformin dose (g/day) 1.4 [0-2.5] 1.5 [1.0-2.0] na 

BMI (kg/m2) 39 [34-41] 40 [35-49] 0.82 

HbA1c (mmol/mol)  68 [56-82] 55 [50-60] 0.089 

c-peptide response during 
OGTT (nmol/l)  

1.1 [0.7-1.9] 2.9 [1.8-4.3] 0.015 

Total pancreatic uptake of 
68Ga-exendin-4 (kBq/MBq)  

1.6 [0.53-2.7] 3.0 [2.5-3.2] 0.017 

Post-RYGB 

Insulin dose (IU/day)  1.7 [0-10] 0 na 

Metformin dose (range, 
g/day) 

0.4 [0-1500] 0 na 

BMI (kg/m2) 28 [22-31] 26 [22-30] 0.34 

HbA1c (mmol/mol) 54 [37-77] 31 [25-35] 0.045 

c-peptide response during 
OGTT (nmol/l)  

1.7 [0.4-2.8]* 2.5 [1.4-5.0] 0.55 

Total pancreatic uptake of 
68Ga-exendin-4 (kBq/MBq)  

2.3 [1.9-3.1] 2.5 [1.7-3.6] 0.66 

0* missing in 2 patients 
 


