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A B S T R A C T 
Celiac disease is an immune-mediated disorder triggered by hypersensitivity to 
gluten occurring in genetically susceptible individuals. A high-index of suspicion is 
needed for diagnosis as patients can be asymptomatic or present with atypical 
symptoms or extra-intestinal manifestations. Typical 18F-Fluorodeoxyglucose (FDG) 
Positron Emission Tomography (PET)/Computed Tomography (CT) gastrointestinal 
manifestations of celiac disease include increased multifocal or diffuse jejunal and 
ileal uptake; focal duodenal uptake is less common. Splenomegaly with increased 
splenic FDG uptake is also uncommon in celiac disease in the absence of portal 
hypertension; small-sized spleen and functional hyposplenism are more typical. We 
report a case of celiac disease diagnosed after PET/CT showed FDG uptake in the 
duodenum and enlarged spleen. Follow-up after gluten-free diet showed complete 
metabolic resolution and regression of splenomegaly. The combination of focal 
bowel and splenic uptake is unusual in celiac disease and may be mistaken for a 
lymphoproliferative disorder. Awareness of this entity may avoid misdiagnosis and 
guide appropriate management.
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Introduction 
   Celiac disease is an autoimmune disorder 
triggered by immune reaction to gluten in 
genetically predisposed individuals. While 
enteropathy and gastro-intestinal symptoms (e.g. 
chronic diarrhea, malabsorption, and abdominal 
pain) are the typical manifestations of this disease, 
various extra-intestinal symptoms have been 
reported such as multi-factorial anemia, metabolic 
bone disorders due to vitamin D deficiency, 
neurological symptoms due to vitamin B12 
deficiency and co-existence with other 
autoimmune conditions (1). Patients can also be 
asymptomatic despite specific questioning about 
gastrointestinal symptoms. Therefore, a high-

index of suspicion is needed for diagnosis in 
asymptomatic patients or in those with atypical 
symptoms and extra-intestinal manifestations (1, 
2). Familiarity with less common manifestations 
of celiac disease on 18F-Fluorodeoxyglucose (FDG) 
Positron Emission Tomography (PET)/ Computed 
Tomography (CT) can avoid diagnostic pitfalls.  
The purpose of this report is to describe a case of 
celiac disease diagnosed in an asymptomatic 
patient based on findings on FDG PET/CT scan and 
discuss the pertinent clinical and FDG PET 
imaging features of celiac disease. We also discuss 
the clinical significance of incidental bowel uptake 
and the causes of increased splenic uptake on FDG 
PET imaging.
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Case Report  

   A 56 year old Caucasian never-smoker man 
underwent whole body FDG PET/CT for staging of 
newly diagnosed lung cancer. The initial PET/CT 
showed expected FDG uptake in lung mass and 
incidental focal FDG uptake in proximal 
duodenum (SUVmax=7.3), splenomegaly with 
increased splenic uptake (SUVmax=5.8) and diffuse  

bone marrow uptake (SUVmax=3.1) relative to the 
liver (SUVmax=2.8) (Figure 1). The spleen 
measured 16.5 cm in craniocaudal dimension 
(normal spleen size <13 cm). Differential 
considerations for splenic and duodenal uptake in 
this patient included concomitant lympho-
proliferative disorder and inflammatory/ reactive 
uptake .

Figure 1. Baseline 18F-FDG PET/CT images performed for lung cancer 
staging show expected FDG uptake in lung mass (dotted black arrow on 
whole body maximum intensity projection image)  and incidental focal 
FDG uptake in proximal duodenum (SUVmax=7.3), splenomegaly with 
increased splenic uptake (SUVmax=5.8) and diffuse bone marrow uptake 
(SUVmax=3.1) relative to liver (SUVmax=2.8). The spleen measured 16.5 cm 
in craniocaudal dimension

 
   On subsequent workup, the complete blood 
count, peripheral blood smear and serum 
erythropoietin level were within normal range. 
Specifically, the hematological workup did not 
show abnormalities commonly seen in celiac 
disease such as anemia, thrombocytopenia, 
leukopenia and Howell-Jolly bodies on blood 
smear (a marker for functional hyposplenism). 
Serum biochemistry showed findings consistent 
with vitamin D and iron malabsorption such as 
low serum vitamin D level (value 16 ng/ml, 
normal reference range 20-50 ng/mL) and 
elevated serum ferritin (patient value 434 
mcg/mL, normal reference range: 24-336 mcg/mL). 

 
   Esophagogastroduodenoscopy showed diffuse 
atrophic duodenal mucosa compatible with celiac 
disease. This was subsequently confirmed on 
duodenal biopsy pathology that showed villous 
atrophy and increased intra-epithelial 
lymphocytes (Figure 2). Splenic biopsy was 
normal without findings to suggest 
lymphoproliferative disorder (Figure 2). The 
serological test for celiac disease diagnosis 
showed elevated serum tissue transglutaminase 
(TTG) IgA levels > 100 U/ml (normal < 4 U/ml).  
These collective findings were diagnostic of celiac 
disease. 
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Figure 2. Endoscopic biopsy of the duodenum demonstrates total villous atrophy, increased intraepithelial lymphocytes (black 
arrows), and expansion of the lamina propria (red arrows).  These changes are highly suggestive of celiac disease. Core biopsy of 
histologically unremarkable spleen demonstrates focal prominent lymphoid follicles 

 
   On specific questioning, the patient only 
complained of vague abdominal fullness. No other 
gastrointestinal symptoms were present. The 
patient was initiated on a gluten-free diet. 
Subsequent PET/CT performed 8 months after 
gluten-free diet showed complete resolution of 
FDG uptake in duodenum, spleen and bone 
marrow and decreased spleen size (Figure 3). New 
FDG uptake was demonstrated in lower anterior 

left sided rib fractures in a pattern suggestive of 
osteoporotic fractures. Serum TTG IgA decreased 
to 52 U/ml consistent with favorable celiac 
serological response. Subsequent to the diagnosis 
of celiac disease in our index patient, one of his 
children was also diagnosed with celiac disease; 
another grandchild had symptoms suggestive of 
celiac disease and is currently undergoing further 
evaluation. 

  

 
Figure3. Follow-up 18F-FDG PET/CT images performed 8 
months after initiation of gluten-free diet and 
chemotherapy/Immunetherapy for lung cancer show 
complete resolution of FDG uptake in duodenum (black 
arrows), spleen (asterisk) and bone marrow. Both spleen and 
bone marrow now show physiologic FDG uptake similar 
to/less than liver. There is also metabolic response in primary 
lung cancer. New FDG uptake was demonstrated in anterior 
lower left-sided rib fractures (dotted black arrows) 
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Discussion  
   This report describes a case of celiac disease 
diagnosed after incidentally detected duodenal 
FDG uptake and splenomegaly on PET/CT with 
complete metabolic resolution after gluten free 
diet. While imaging manifestations of celiac 
disease on FDG PET imaging have been described 
previously (3, 4), this case presents several unique 
features such as the lack of specific patient 
symptoms and the presence of concomitant 
splenomegaly at the time of initial presentation. 
To our knowledge, there have only been two case 
reports describing FDG PET/CT manifestations of 
celiac disease; both of these described 
symptomatic patients with diffuse FDG uptake in 
small bowel and small bowel thickening and 
jejunization of ileum on CT (3, 4). While 
concomitant FDG avid mesenteric lymph nodes 
were described in one report raising the question 
of lymphoma (3), there was no splenomegaly, 
splenic or bone marrow uptake. In our case, focal 
uptake was only seen in the second part of 
duodenum. A literature review of incidentally 
detected focal small bowel uptake on FDG PET 
revealed that this is uncommon. For instance, in a 
large retrospective study of 41,358 FDG PET/CT 
exams, bowel uptake was demonstrated in only 
0.7% (303) exams and small bowel uptake was 
seen in only one exam (5). Similarly, in another 
study of 4,390 patients, incidental bowel uptake 
was demonstrated in 1.3% (58 patients) and only 
two cases demonstrated small bowel uptake (6). 
Thus it is recommended to follow-up incidentally 
detected focal small bowel uptake with further 
endoscopic and radiological imaging (7). The 
duodenal FDG uptake in celiac disease is 
attributed to mucosal inflammation and intra-
epithelial lymphocytes, as demonstrated on 
pathology (4). 
   Secondly, celiac disease is typically associated 
with functional hyposplenism and small sized 
spleen. The functional hyposplenism is 
characterized by Howell-Jolly bodies on peripheral 
blood smear (8).  Splenomegaly with splenic and 
bone marrow uptake in association with celiac 
disease has not been reported, to our knowledge. 
This combination of splenic and bone marrow 
FDG uptake can also be seen in severe anemia, 
after administration of granulocyte-macrophage 
colony-stimulating factors, extramedullary 
hematopoiesis and granulomatous conditions. 
Splenomegaly in celiac disease has been described 
secondary to portal hypertension induced by 
antigenic stimulation of splenoportal axis and 
non-cirrhotic portal fibrosis (9-13). In our case, all 
of these conditions were excluded after 
appropriate investigations. While malignancies, 
including lung cancer can also induce diffusely 

increased splenic and bone marrow uptake due to 
anemia and systemic inflammation (14, 15), the 
complete metabolic resolution of splenomegaly 
after gluten-free diet suggests that the splenic and 
bone marrow uptake was due to celiac disease. 
While the exact mechanisms for FDG uptake in 
bone marrow and spleen in celiac disease are not 
known, these may be attributed to cytokine-
induced activation of humoral immunity triggered 
by gluten (16).  
   Lymphoproliferative disorder is often the chief 
differential consideration when encountered with 
this spectrum of findings; i.e. bowel, splenic and 
bone marrow uptake (2). However, the 
combination of villous atrophy and intra-
epithelial lymphocytes on duodenal biopsy and 
elevated serum TTG-A is considered the gold 
standard for celiac disease diagnosis, as shown in 
this case (1). Elevated serum TTG IgA can be 
particularly helpful in asymptomatic patients due 
to its high sensitivity. Anti-endomysial antibody is 
a more specific serological marker but also a more 
expensive test and may be considered in 
symptomatic patients with a clinical suspicion of 
celiac disease but with normal TTG Ig-A (1).  
   Follow-up FDG PET/CT after gluten-free diet is 
useful as the resolution of FDG uptake combined 
with favorable serological response can help 
exclude the possibility of non-responsive or 
refractory celiac disease (2, 3). Rarely celiac 
disease can be further complicated by enteropathy-
associated T-cell lymphoma, characterized by 
intestinal FDG uptake and lymphadenopathy (17). 
Lastly, while celiac disease has been associated 
with increased risk of other malignancies 
including gastrointestinal adenocarcinomas and 
B-cell Non-Hodgkin’s lymphoma (18, 19), the risk 
of lung cancer is reportedly decreased in these 
patients (1, 20). Thus, the presence of lung cancer 
in this case was unrelated to celiac disease. 
   In conclusion, celiac disease should be 
considered as a diagnostic possibility when 
encountered with focal small bowel uptake on 
FDG PET/CT. Activation of immune response may 
lead to concomitant splenic and bone marrow FDG 
uptake, with expected resolution after a gluten-
free diet. 
  

References 
1. Lebwohl B, Sanders DS, Green PHR. Coeliac 

disease. Lancet. 2018; 391(10115):70-81. 
2. Al-Bawardy B, Codipilly DC, Rubio-Tapia A, 

Bruining DH, Hansel SL, Murray JA. Celiac 
disease: a clinical review. Abdominal 
Radiology. 2017; 42(2):351-60. 

3. Cardin AJ, Patel M, Ma D. Celiac Disease on 
FDG PET/CT. Clin Nucl Med. 2019; 44 (9): 
e526-e8.

 



FDG PET/CT of Celiac Disease with Splenomegaly  Panda A et al 
 

Asia Ocean J Nucl Med Biol. 2021; 9(1):51-55  55 

4. Le Mouel JP, Attencourt C, Fumery M. F-FDG-
PET and Celiac Disease. Clin Gastroenterol 
Hepatol. 2018; 16(11):A37-a8. 

5. Shmidt E, Nehra V, Lowe V, Oxentenko AS. 
Clinical significance of incidental [18F] FDG 
uptake in the gastrointestinal tract on 
PET/CT imaging: a retrospective cohort 
study. BMC Gastroenterology. 2016; 16 (1): 
125. 

6. Israel O, Yefremov N, Bar-Shalom R, Kagana 
O, Frenkel A, Keidar Z, et al. PET/CT 
detection of unexpected gastrointestinal foci 
of 18F-FDG uptake: incidence, localization 
patterns, and clinical significance. J Nucl 
Med. 2005; 46(5):758-62. 

7. Deborah P, Malavika N, L WT. Evidence-
based management of incidental focal uptake 
of fluorodeoxyglucose on PET-CT. The 
British Journal of Radiology. 2018; 
91(1084):20170774. 

8. Halfdanarson TR, Litzow MR, Murray JA. 
Hematologic manifestations of celiac disease. 
Blood. 2007; 109(2):412-21. 

9. Yazdani S, Abdizadeh A. Coeliac disease as a 
potential cause of idiopathic portal 
hypertension: a case report. Gastroenterol 
Rep (Oxf). 2018; 6(2):149-51. 

10. Zamani F, Amiri A, Shakeri R, Zare A, 
Mohamadnejad M. Celiac disease as a 
potential cause of idiopathic portal 
hypertension: a case report. J Med Case Rep. 
2009; 3:68. 

11. Kara B, Sandikci M. Successful treatment of 
portal hypertension and hypopara-
thyroidism with a gluten-free diet. J Clin 
Gastroenterol. 2007; 41(7):724-5. 

12. Nijhawan S, Katiyar P, Nagaich N, Saradava V, 
Nijhawan M, Gupta G, et al. Prevalence of 
associated disorders in Indian patients with 

celiac disease. Indian Journal of 
Gastroenterology. 2013; 32(5):330-4. 

13. Hanif FM, Luck NH, Abbas Z, Hassan SM, 
Shabir S, Mubarak M. Early, non-refractory 
celiac disease associated with microscopic 
colitis and splenomegaly. J Coll Physicians 
Surg Pak. 2015; 25 Suppl 1:S14-6. 

14. Kim K, Kim SJ, Kim IJ, Kim DU, Kim H, Kim S, 
et al. Factors Associated with Diffusely 
Increased Splenic F-18 FDG Uptake in 
Patients with Cholangiocarcinoma. Nucl Med 
Mol Imaging. 2014; 48(2):137-43. 

15. Aktas GE, Sarikaya A, Demir SS. Diffusely 
Increased Splenic Fluorodeoxyglucose 
Uptake in Lung Cancer Patients. Turk Thorac 
J. 2017; 18(1):6-10. 

16. Pak K, Kim SJ, Kim IJ, Kim DU, Kim K, Kim H. 
Impact of cytokines on diffuse splenic 18F-
fluorodeoxyglucose uptake during positron 
emission tomography/computed tomography. 
Nucl Med Commun. 2013; 34(1):64-70. 

17. Hadithi M, Mallant M, Oudejans J, van 
Waesberghe JH, Mulder CJ, Comans EF. 18F-
FDG PET versus CT for the detection of 
enteropathy-associated T-cell lymphoma in 
refractory celiac disease. J Nucl Med. 2006; 
47(10):1622-7. 

18. Green PH, Fleischauer AT, Bhagat G, Goyal R, 
Jabri B, Neugut AI. Risk of malignancy in 
patients with celiac disease. Am J Med. 2003; 
115(3):191-5. 

19. Ilus T, Kaukinen K, Virta LJ, Pukkala E, Collin 
P. Incidence of malignancies in diagnosed 
celiac patients: a population-based estimate. 
Am J Gastroenterol. 2014; 109(9):1471-7. 

20. West J, Logan RF, Smith CJ, Hubbard RB, Card 
TR. Malignancy and mortality in people with 
coeliac disease: population based cohort 
study. Bmj. 2004; 329(7468):716-9.

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 


