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Abstract

Double-balloon enteroscopy and video capsule endoscopy are useful for the diagnosis of lymphoma in the small intestine. However, double-balloon enteroscopy cannot be safely performed in cases with passage disturbance due to wall thickening and stenosis. Additionally, video capsule endoscopy cannot be performed in such cases because of the risk of retention. Here, we report 4 cases of primary follicular lymphoma of the gastrointestinal tract that could be detected using 18F-fluorodeoxyglucose positron emission tomography combined with computed tomography. The endoscopic findings of these 4 cases included lesions with wall thickening, which comprised macroscopically clusters of nodules, dense clusters of whitish granules or small nodules, fold thickening and ulcers with irregular margins that occupied the whole lumen with edematous mucosa. All patients fulfilled the World Health Organization grade 1 criteria. 18F-fluorodeoxyglucose positron emission tomography combined with computed tomography can help predict the risks that may result from certain endoscopic examinations, such as double-balloon enteroscopy and video capsule endoscopy.   

© 2012 Baishideng. All rights reserved.  
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INTRODUCTION
Primary follicular lymphoma of the gastrointestinal tract (FL-GI) is often diagnosed by initially detecting duodenal lesions using esophago-gastro- duodenoscopy (EGD) [1, 2]. FL-GI lesions can exist in broad areas, ranging from the descending portion of the duodenum to the ileum, and may include lymph node involvement[1, 2]. The correct diagnosis of the locations of lesions is vital to decisions regarding therapeutic plans[3]. Double-balloon enteroscopy (DBE) and video capsule endoscopy (VCE) are useful for the diagnosis of lesions in the small intestine[4]. However, double-balloon enteroscopy cannot be safely performed in cases with passage disturbance due to wall thickening and stenosis, and video capsule endoscopy cannot be performed in these cases because of the risk of retention[4]. Conversely, 18F-fluorodeoxyglucose (FDG) positron emission tomography combined with computed tomography (PET-CT) has been reported to be useful for detecting lymph node involvement in the diagnosis of the clinical stages of follicular lymphomas[5]. This study reports the cases of 4 patients for whom PET-CT was useful in the detection of FL-GI in the digestive tract, the location of which ranged from the duodenum to the ileocecal valve. 

CASE REPORT

Twenty FL-GI patients (M/F 9/11, age 46-82 years, mean 58 years) consulted the Division of Gastroenterology, Department of Internal Medicine, Hiroshima Red Cross Hospital and Atomic-Bomb Survivors Hospital from December 2004 to May 2010. In 2 of the 18 patients with duodenal lesions, FL-GI lesions were detected using PET-CT. One of the 14 patients with jejunal lesions and 2 of the 12 patients with ileal lesions had abnormal accumulations according to the PET-CT results.

Table 1 shows the 4 FL-GI patients with abnormal accumulations by PET-CT who had gastrointestinal lesions detected from the duodenum to the ileocecal valve. Case 1 had duodenal lesion, case 2 had jejunal lesions, case 3 had lesions from the terminal ileum to the ileocecal valve and case 4 had lesions in broad areas from the duodenum to the ileum. All lesions were diagnosed by endoscopic examination with biopsy. 

The mandatory examinations included palpation of the superficial lymph nodes, blood tests, urinalysis, chest radiography, abdominal ultrasonography, contrast-enhanced computed tomography (CT) scan (General Electric, Fairfield, Connecticut, USA) (CT/CE+) of the neck, chest, abdomen and pelvis, PET-CT (General Electric, Fairfield, Connecticut, USA), bone marrow aspiration, endoscopy with biopsies [EGD (Olympus, Tokyo, Japan), colonoscopy (Fujinon, Tokyo, Japan), DBE (Fujinon, Tokyo, Japan)] and VCE (Given Imaging, Yoqneam, Israel). Each patient was classified by the location of the lesions, clinical stage (Lugano International classification[6]), FL histological grade (WHO grade)[7] and follicular lymphoma international prognosis index [8]. The macroscopic findings of FL-GI were classified by endoscopy into the following 6 types: whitish granules, multiple small nodules, fold swelling and thickening, mass forming, ulcers with irregular margins and rough mucosa[1]. 

Case 1 is a 52-year-old man who had no symptoms but was diagnosed to have abnormalities in the descending portion of the duodenum by EGD for gastric cancer screening (Table 1). This patient had wall thickening with abnormal accumulation at the descending portion of the duodenum and at the duodenojejunal flexure [maximum standardized uptake value (SUVmax) 6.6 and 5.5, respectively] (Figure 1A) by PET-CT. However, there were no abnormal findings in the small intestine by PET-CT. EGD showed lesions with dense clusters of whitish granules, making it difficult to see the folds in the descending and horizontal portions of duodenum (Figure 1B). The jejunum showed only rough clusters of whitish granules. The terminal ileum of this patient showed mucosa with normal lymphoid tissues.

Case 2 is a 62-year-old woman who presented with swelling of the mesenteric lymph nodes (max, 1.5 cm in diameter) by abdominal ultrasonography and a mild accumulation of FDG (SUVmax, 3.0) by PET-CT. A laparotomic lymph node biopsy led to the diagnosis of FL. Regarding the intestinal lesions, localized accumulation was demonstrated by PET-CT (SUVmax, 3.9) performed in the jejunum 25 mo later. The EGD showed swelling and thickening of the folds that occupied half of the lumen (Table 1).   

Case 3 is a 66-year-old woman who underwent EGD because of a 1-week history of postprandial epigastric discomfort and dyspepsia. There were abnormal findings in the papillae of Vater (Table 1). This case showed intestinal wall thickening with abnormal accumulation from the terminal ileum to the cecum by PET-CT (SUVmax, 6.73) (Figure 2A, B). The endoscopic findings in the duodenum included eruptions with mild swelling and erosion at the papillae of Vater. The jejunum and the ileum had sparse clusters of small nodules. Portions from the terminal ileum (Figure 2C) to the ileocecal valve (Figure 2D) had dense clusters of granules and nodules. 

Case 4 is a 61-year-old woman undergoing examinations for leukocytosis (white blood cells, 29 740) (Table 1). The PET-CT of this patient showed abnormal accumulations (SUVmax, 5.6) in broad areas from the descending portion of the duodenum through the jejunum to the ileum (Figure 3A). The color of the duodenal bulb was normal, and the macroscopic finding was rough mucosa. The mucosa of the descending and horizontal portions of the duodenum showed clusters of numerous whitish granules. The jejunum and the ileum had multiple ulcers with irregular margins that occupied the whole lumen, with edematous change in broad areas of the mucosa (Figure 3B).

DISCUSSION
FL-GI patients frequently have duodenal and small intestinal lesions, as has been already reported[2]. The macroscopic findings of patient endoscopies that were also detected using PET-CT were clusters of numerous whitish granules spreading over the mucosa, concealing the folds, obvious swelling and thickening of folds and dense clusters of granules and nodules (Cases 1, 2 and 3). PET-CT could detect lesions of ulcers with irregular margins that occupied the whole lumen with edematous mucosa as well as lesions with clusters of numerous whitish granules (Case 4). Lesions with a scattered distribution of whitish granules and small nodules were not shown as abnormal accumulations by PET-CT (Cases 1 and 3). It is assumed that a greater wall thickness of a GI lesion results in a greater possibility of abnormal accumulation according to the PET-CT results. 

There were 2 FL-GI patients with small intestinal tumors whose initial symptom was ileus (4.3% of FL-GI at our division in April 2012). PET-CT is a valuable tool for the detection of the lesions in these patients (PET-CT findings not shown). The detection rate of the GI lesions of FL by PET-CT is generally reported to be rather low[9, 10]. However, among the gastrointestinal lesions that were detected by PET-CT were cases with wall thickening and macroscopic clusters of nodules, dense clusters of whitish granules or small nodules, fold thickening or ulcers that showed irregular margins and occupied the whole lumen with edematous mucosa. Therefore, PET-CT is useful in cases with lesions that are difficult to approach using DBE and in cases that have a risk of retention with VCE because of stenosis due to tumors or wall thickening of the deep portion of small intestine. PET-CT is a useful tool for detecting the involvement of lymph nodes and other organs in follicular lymphoma[3]. It is not only useful for deciding whether VCE should be performed, but also for deciding the method by which lesions in the small intestine are approached using DBE, which is necessary for the pathological diagnosis of the biopsy. 
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Figure 1 A 52-year-old man with follicular lymphoma of the gastrointestinal tract. A: 18F-fluorodeoxyglucose positron emission tomography combined with computed tomography in transaxial images showed focal hypermetabolic activities (SUVmax, 6.6 and 5.5, respectively) in the lesions of the descending portion of the duodenum and the duodenojejunal flexure (white arrows), respectively; B: The esophago-gastro-duodenoscopic view with indigo carmine dye-spray of the descending portion of the duodenum. Numerous whitish granules densely clustered together.  
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Figure 2 A 66-year-old woman with follicular lymphoma of the gastrointestinal tract. A, B: 18F-fluorodeoxyglucose positron emission tomography combined with computed tomography in transaxial images showed focal hypermetabolic activities (SUVmax, 6.73) in the lesion of the terminal ileum (A) and the cecum (B) (white arrows); C: The colonoscopic view with indigo carmine dye-spray of the terminal ileum. Numerous polypoid lesions of varying sizes (granules to small nodules) were densely clustered; D:  The colonoscopic view of the ileocecal valve. Numerous polypoid lesions of varying sizes (granules to small nodules) were densely clustered.
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Figure 3 A 61-year-old woman with follicular lymphoma of the gastrointestinal tract. A: 18F-fluorodeoxyglucose positron emission tomography combined with computed tomography in a projected image showed hypermetabolic foci in broad areas of the gastrointestinal tract from the 2nd portion of the duodenum to the terminal ileum (SUVmax, 5.6); B: The colonoscopic view with indigo carmine dye-spray of the terminal ileum. Multiple ulcers with irregular margins were observed. 
Table 1 The patients detected to have primary follicular lymphoma of gastrointestinal tract by 18F-fluorodeoxyglucose positron emission tomography combined with computed tomography
	Case No.
	Age
	Sex
	Diagnosis

(WHO grade)
	Clinical Stage

(Lugano)
	PLIPI
	Locations in GI tract
	Endoscopic appearances
	PET-CT

	1
	52
	M
	FL
	I
	Low
	Duodenum descending portion duodenojejunal flexure
	Dense cluster of whitish granules
	(+) descending portion and duodenojejunal flexure of duodenum

	
	
	
	(Grade 1)
	
	
	Jejunum
	Cluster of whitish granules
	(-)

	
	
	
	
	
	
	Terminal ileum
	Normal lymph follicles
	(-)

	
	
	
	
	
	
	
	
	

	2
	62
	F

	FL
	II2
	Intermediate
	Jejunum
	Swelling and thickening of folds
	(+)  jejunum

	
	
	
	(Grade 1)
	
	
	Ileum
	Normal lymph follicles
	(-)

	
	
	
	
	
	
	
	
	

	3
	66
	F
	FL
	II2
	Intermediate
	Papilla Vater
	Mild swelling and erosion
	(-)

	
	
	
	(Grade 1)
	
	
	Jejunum
	Sparse cluster of small nodules
	(-)

	
	
	
	
	
	
	Ileum
	Sparse cluster of small nodules
	(-)

	
	
	
	
	
	
	Terminal ileum-ileocecal valve
	Dense cluster of granules and nodules
	(+) ileocecal valve

	
	
	
	
	
	
	
	
	

	4
	61
	F
	FL
	IV
	High
	Duodenal bulb
	Rough mucosa
	(-)

	
	
	
	(Grade 1)
	
	
	Duodenum descending portion-jejunum
	Cluster of numerous whitish granules
	(+) duodenum-jejunum

	
	
	
	
	
	
	Ileum
	Multiple ulcers with irregular margin
	(+)  ileum


FL: Follicular lymphoma; FLIPI: Follicular lymphoma international prognostic index; PET-CT: Positron emission tomography combined with computed tomography; WHO: World Health Organization; GI: Gastrointestinal.
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