
Metformin and FDG PET/CT: Why Medication Management 
Should Be Part of Standard PET Imaging Protocols.

Mechanism 

Although Metformin has a short plasma half-life of approximately 2–6 hours, its effects on 
the gastrointestinal tract can persist well beyond its presence in circulation and 
significantly affect 18F-FDG PET/CT interpretation. Metformin influences bowel physiology 
through several pathways, including decreased intestinal glucose absorption, alterations 
in gut microbiota, increased release of hormones such as glucagon-like peptide-1 (GLP-1) 
and growth/differentiation factor 15 (GDF15), activation of duodenal neural pathways that 
reduce hepatic glucose production, and upregulation of glucose transporters (GLUT), 
especially in the colonic epithelium. This increased GLUT activity enhances glucose 
uptake within the bowel wall, leading to diffuse physiologic [18F]FDG accumulation in 
both the small and large bowel, most prominently in the colon.
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Characteristic Imaging 
Pattern
Typical findings include:
• Diffuse intense colonic uptake 
• Variable small bowel activity 
• Symmetric, non-mass-like 

distribution 
• No corresponding CT abnormality 
• Prominent uptake in cecum and 

right colon 
• Reduced conspicuity of adjacent 

lesions 
This pattern should be recognized as 
physiologic rather than malignant when 
correlated appropriately.

Background

Metformin use is an important consideration in the interpretation of 18F-FDG 
PET/CT, particularly in patients undergoing evaluation for gastrointestinal 
malignancies. Accurate PET/CT assessment depends on proper patient 
preparation and minimization of factors that interfere with physiologic tracer 
distribution. Metformin, a first-line treatment for type 2 diabetes mellitus, is a 
well-established cause of intense, diffuse intestinal FDG uptake, most 
prominently involving the colon. This increased physiologic bowel activity can 
significantly reduce lesion conspicuity, obscure primary or recurrent tumors, 
and mimic disease, creating diagnostic challenges especially in colorectal 
cancer staging, restaging, and surveillance. Despite this well-recognized 
effect, metformin discontinuation is not uniformly included in standard PET 
imaging preparation protocols. Greater awareness and standardized 
medication management may improve image quality, increase diagnostic 
confidence, and enhance the clinical utility of FDG PET/CT in patients with 
colorectal and other gastrointestinal malignancies.

Educational Objectives
• Describe the mechanism by which Metformin alters intestinal 18F-FDG PET/CT 

uptake. 
• Identify characteristic imaging patterns of metformin-related bowel activity. 
• Recognize how continued metformin use reduces PET/CT interpretability, particularly 

in gastrointestinal malignancies. 
• Justify incorporation of metformin withholding into standardized PET/CT preparation 

protocols

Clinical Problem / 
Diagnostic Pitfall
1. Metformin-associated bowel 

uptake can cause:
2. Masking of primary colorectal 

tumors 
3. Missed recurrent disease 
4. False-positive bowel 

interpretation 
5. Reduced sensitivity for 

peritoneal metastases 
6. Difficulty evaluating pelvic 

malignancies 
7. Lower reader confidence 
8. Need for repeat imaging

Study Design Patient Disconti
nuation  
protocol

Principal Findings

Hamidizadeh 
et al. 2018

Randomized 
Controlled 
Trial

90 24h 
48h
none

48h discontinuation showed the 
greatest reduction in bowel FDG 
uptake, especially in the large bowel 
and distal colon

Ng et al. 
2021

Prospective 
Cohort Study

41 48h Significant reduction in both small and 
large bowel uptake by visual score and 
SUVmax

Oh et al.2010 Clinical 
Cohort Study

138 48h Mean intestinal FDG uptake decreased 
by approximately 64%; two occult 
colorectal malignancies became 
detectable after discontinuation

Ozulker et 
al.2010

Paired 
PET/CT 
Comparative 
Study

41 72h Marked reduction in diffuse colonic 
uptake with improved lesion 
conspicuity and fewer false-positive 
interpretations

Recommended Preparation Protocol For Patients on Metformin:
• Review diabetic medications before PET scheduling 
• Hold metformin for 48 hours prior to scan (if clinically safe) 
• Continue other diabetic medications as appropriate 
• Confirm blood glucose <11 mmol/L on scan day 
• Resume metformin after imaging 
• Coordinate with referring physician if glycemic risk exists 
• Document medication management in PET workflow 
This approach improves lesion detection without major 
disruption of glucose control.

Conclusion
Metformin-associated bowel FDG uptake is common, predictable, 
and clinically significant. It is not merely an imaging curiosity but a 
modifiable factor that directly affects PET/CT diagnostic 
performance. Standardized medication review and temporary 
discontinuation of metformin—particularly a 48-hour hold—can 
significantly improve image quality and lesion detection, especially 
in colorectal and other gastrointestinal malignancies. Metformin 
management should be incorporated into routine PET preparation 
protocols.


	Slide 1

