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Abstract
AIM: To investigate the nature and significance of 
unexpected positron emission tomography with fluoro-
deoxyglucose (FDG-PET) uptake within the gastrointes-
tinal tract (GIT).

METHODS: Patients with unexpected FDG-PET findings 
in the GIT were evaluated. All patients had a previous 
confirmed malignancy, either solid or lymphoprolifera-
tive. The radiologic reports were performed by expe-
rienced radiologists with an exclusive PET expertise. 
Endoscopy, i.e. , esophagogastroduodenoscopy (EGD) 
and colonoscopy, and histopathological evaluation of all 
findings was performed in all patients in accordance to 
the FDG-PET results. The findings from each of these 
modalities were compared to each other. Both clinically 

significant and insignificant findings were assessed.

RESULTS: Seventy-two patients were endoscopically 
evaluated. Twenty-seven patients (37.5%) had primarily 
a lymphoproliferative tumor and 45 (62.5%) had solid 
tumors. In 50 patients (69.4%) the endoscopic exami-
nation revealed lesions in the same anatomical areas 
as the FDG-PET findings. Among these 50 patients, 
malignant and premalignant lesions i.e. , adenomatous 
polyps were found in 16 (32%) and 9 (18%) patients, 
respectively. Inflammation was noted in an additional 
20 patients (40%). Compared to primary solid tumors, 
a background of primary lymphoproliferative malig-
nancy was more likely to reveal an additional primary 
malignancy (15.6% vs  33.3%, respectively, P  < 0.01). 
EGD compared to colonoscopy, revealed altogether 11 
(25.6%) new malignancies compared to 5 (17.2%), 
respectively, P  = 0.12. No GIT clinically significant find-
ings were overseen by the FDG-PET.

CONCLUSION: Unexpected FDG uptake in the GIT 
is commonly encountered and may contain significant 
findings. Endoscopy evaluation is justified in order to 
detect these additional findings.

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: Positron emission tomography with fluorode-
oxyglucose (FDG-PET) is gradually gaining acceptance 
as a first line radiological modality for both solid and 
hematological malignancies. While both technology 
and expertise is improving, incidental findings are more 
frequently encountered. The gastrointestinal tract is 
a common source for these unexpected findings. In 
this manuscript we assessed the significance of these 
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findings and correlated them with upper and lower en-
doscopy findings. Surprisingly, we encountered much 
clinical significant information. More so, the FDG-PET 
was considerably sensitive to gastrointestinal findings. 
These results suggest that gastrointestinal incidental 
findings should be evaluated.
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INTRODUCTION
Positron emission tomography (PET) with fluorodeoxy-
glucose (FDG) has recently been established as a diag-
nostic tool for the evaluation of  patients with suspected 
or confirmed malignancy[1]. The normal distribution of  
18-F FDG uptake has been described in both children 
and adults[2-4]. A number of  physiologic variants are com-
monly encountered, including normal physiologic uptake 
in the head and neck, heart, breast, liver, spleen, gastroin-
testinal tract (GIT), genito-urinary system, bone marrow, 
muscles, and brown adipose tissue. Benign lesions with 
increased 18-F FDG uptake are commonly seen and are 
frequently misinterpreted as malignancies[5-7]. 18-F FDG 
is glucose analog labeled with a positron-emitting isotope, 
F (fluorine)-18. It is transported into the cells by glucose 
transporters, subsequently phosphorylated by hexo-
kinase and trapped within the cell[8]. Malignant tissues 
accumulate 18-FDG more rapidly than normal tissues 
due to their increased glucose metabolism rate, increased 
expression of  glucose transporters, and highly active 
hexokinase bound to tumor mitochondrial compared to 
normal tissue[9]. 18-F FDG uptake is also known to occur 
in nonmalignant conditions, mainly inflammation and in-
fection[10]. Increased uptake in inflammation is due to an 
increased number of  glucose transporters[11]. Imaging of  
inflammation with 18-F FDG PET is also based on the 
fact that infiltrated granulocytes and tissue macrophages 
use glucose as an energy source[12]. 18-F FDG uptake in 
the normal GIT is highly variable and can range from 
mild to intense with a focal, diffuse, or segmental dis-
tribution. The origin of  18-F FDG uptake in the GIT 
is not fully understood and is most likely multifactorial. 
Many nonmalignant conditions in the GIT can influence 
18-F FDG uptake. Patients with esophagitis caused by 
gastroesophageal reflux disease or due to radiation therapy 
may reveal marked uptake in the esophagus. Barrett’s 
esophagus, a premalignant esophageal finding, may also 
demonstrate increased uptake in the distal esophagus. 
Gastric uptake may be associated with Helicobacter pylori 
infection[13]. Differentiating malignancy or inflammation 
from a normal variant is quite challenging in colonic 

uptake. 18-F FDG uptake is also associated with Crohn’s 
disease (CD), autoimmune pancreatitis, liver and gastro-
intestinal neoplasms[14-19]. Long-segment diffuse uptake 
in the GIT is most often associated with physiological 
uptake, whereas focal uptake in the GIT is more likely to 
be considered a pathological finding[20].

PET imaging using 18-F FDG (FDG-PET) is well 
accepted in the imaging work-up or follow-up of  many 
malignancies[1,20]. Incidental or unexpected FDG uptake 
in the GIT is not rare[21-23], and the significance of  such 
uptake in patients with suspected or confirmed malignan-
cy is yet to be established[24]. The aim of  this study was to 
retrospectively assess the significance of  FDG uptake in 
the gastrointestinal tract in patients who underwent PET-
computer tomography (CT) due to a preexisting malig-
nancy.

MATERIALS AND METHODS
A dual center retrospective study conducted between 
October 2009 to December 2011, included 72 patients 
who underwent a FDG PET-CT scan due to a confirmed 
malignancy. Patients who were found to have incidental 
uptake in the GIT were included in the study. Primary 
malignancy in any solid tumor or hematologic malignan-
cies were included. Patients whose primary malignancy 
was in the GIT, i.e., colorectal, gastric or esophageal 
cancer who demonstrated increased uptake in the area 
of  the primary malignancy were excluded. All partici-
pants underwent FDG PET-CT following a 6 h fast. In 
selected cases intravenous furosemide was administered 
to enhance urinary clearance of  excreted FDG. These 
cases were chosen according to the discretion of  the ra-
diologist performing the examination. Intravenous FDG 
was given at doses that ranged between 185 to 444 MBq. 
Unenhanced CT scan was routinely obtained for attenu-
ation correction and for diagnostic purposes. PET and 
PET-CT scans were reviewed on a computer workstation 
using a 3D-volume and obtaining coronal, sagittal, and 
trans-axial views by a PET-accredited nuclear physician. 
The radiographs were all interpreted by a doctor with a 
minimum of  five year experience. Additionally, all cases 
were presented at a forum which included very experi-
enced radiology experts in PET-CT. The clinical data of  
all participants were available to the nuclear physician 
performer. Incidental GIT uptake was the primary inclu-
sion criteria into the study.

Esophagogastroduodenoscopy (EGD) was conducted 
in all patients with any PET finding that correlated with 
the upper GIT. A full colonoscopy was performed when 
findings suggested a lower GIT lesion. All procedures 
were carried out by an accredited gastroenterologist. The 
examination was directed to correspond with the FDG 
uptake in the GIT; if  any endoscopic irregularity was de-
tected, multiple biopsies were taken for histopathological 
analysis. The histopathologic diagnoses were grouped as 
malignant lesion, premalignant lesion (polyps with any 
degree of  dysplasia), or as inflammation. The outcome 
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was measured as the correlation between the imaging 
data compared to the endoscopic and histopathology 
findings.

Statistical analysis
Case details were computerized and analyzed using SPSS 
version 17.0 software (Chicago, IL, United States). Data 
was analyzed using a standard unpaired two-tailed Stu-
dent’s t-test. All P values were two-sided and considered 
statistically significant if  < 0.05.

RESULTS
The study population comprised of  72 patients (38 male, 
34 female) with a mean age of  62 ± 7 years (range 32-86 
years) who were diagnosed with various types of  malig-
nancies. The origin of  the primary malignancy is listed 
in Figure 1. Twenty-seven patients (37.5%) had a lym-
phoproliferative tumor and 45 (62.5%) had solid tumors. 
Forty-seven patients had undergone surgical intervention 
and 34 were receiving chemotherapy and/or radiothera-
py. Forty-three patients underwent EGD and 29 patients 
underwent colonoscopy. No participant underwent both 
examinations.

Fifty patients (69.4%) had a positive endoscopic find-
ing corresponding to the PET-FDG uptake. Among 
them, 16 (32%) were found to have a malignant lesion 
and 9 (18%) had a premalignant lesion (i.e., polyps). 19 
(38%) patients were found to have an inflammation 
other than inflammatory bowel disease such as gastritis, 
duodenitis or nonspecific colitis, and 1 patient (2%) had 
findings compatible with CD. Five patients (10%) had an 
endoscopic impression of  an irregularity but the histo-
logical findings were normal. Excluding these 5 patients 
with a normal biopsy a total of  45 patients (62.5%) had a 
significant endoscopic finding corresponding to the FDG 
uptake. Among the 16 patients with new malignancies, 4 
had adenocarcinoma of  the stomach, 5 were diagnosed 
with stomach lymphoma, 2 were found to have adeno-

carcinoma of  the esophagus, and 4 were identified with 
colorectal cancer. Carcinoma in-situ was found in another 
patient. Premalignant lesions, i.e., polyps in the colon 
were found in 9 patients, all corresponding to the PET-
FDG uptake. A total of  25/72 patients (34.7%) were di-
agnosed with malignant or premalignant lesions in areas 
corresponding to the FDG uptake. 12 (18%) patients had 
additional endoscopic findings which were not detected 
by the PET-FDG examination. All of  these findings 
were small polyps less than 5 mm. No malignant lesions 
were unidentified by the PET-FDG uptake. Among the 
72 participants, 27 (37.5%) had a primary lymphoprolif-
erative malignancy, while 45 (62.5%) had a primary solid 
tumor.

Comparing the primary lymphoproliferative group 
to the primary solid tumor group, a new malignancy was 
found in 9/27 (33%) and 7/45 (15.5%), respectively, (P < 
0.01) (Figure 2A). When comparing the diagnostic yield 
of  EGD vs colonoscopy, 43/72 (59.7%) underwent EGD 
and 29/72 (40.3%) underwent a colonoscopy. Eleven ma-
lignancies were found by EGD, with a diagnostic yield of  
25.6%. Colonoscopy revealed 5 malignancies achieving a 
diagnostic yield of  17.2% (P = 0.12) (Figure 2B). The dif-
ference was not statistically significant.

DISCUSSION
FDG-PET has been successfully used to aid in the di-
agnosis, staging, and monitoring of  variable malignan-
cies[1,3]. Unfortunately increased FDG uptake is not 
specific to cancerous cells[5-7]. Accordingly, FDG-PET 
has a low specificity. FDG is accumulated in several types 
of  inflammatory cells such as lymphocytes, neutrophils, 
and macrophages due to their increased glucose metabo-
lism[10]. Thus in addition to identification of  malignant 
tumors, the possibility of  false-positive findings must be 
kept in mind to prevent over diagnosis and therapeutic 
mistakes. Histological analysis is used to distinguish be-
tween malignancies and other causes.
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Figure 1  Primary malignancy origin. ENT: Ear, nose and throat.
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being accepted as a primary work up method for both 
diagnostic and follow up purposes, the likelihood for 
incidental findings rises. Upper GIT lesions were found 
to be slightly more specific for malignancy than lower 
GIT lesions. Premalignant findings were more prevalent 
in colonoscopy examinations, as expected in the general 
population. Interestingly, no malignant or significant 
premalignant findings were found at endoscopy at areas 
other than those detected by PET-PDG. These findings 
emphasize the importance and significance of  PET-CT 
findings in the GIT.

Technological advances may lead to better differentia-
tion between physiological and significant pathological 
findings. Currently the recommendation for patients with 
an incidental FDG uptake in the GIT should be a com-
plete GIT workup.

In summary, unexpected FDG uptake in the GIT is 
commonly encountered. Significant findings may be ex-
posed by further evaluation. Endoscopy and pathology 
evaluation is justified in order to detect these additional 
findings.
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