
F ollicular lymphoma is one of the indolent forms of 
non-Hodgkin lymphoma,  arising from B lym-

phocytes [1 , 2].  Follicular lymphomas can primarily or 
secondarily affect the gastrointestinal tract,  and among 
the gastrointestinal organs,  the duodenum is known to 
be the most frequently involved site.  Typical endo-
scopic features of duodenal follicular lymphoma lesions 
observed during esophagogastroduodenoscopy are mul-

tiple whitish granules,  usually identified in the second 
part of the duodenum [3 , 4].  In addition,  newly devel-
oped enteroscopy devices such as balloon-assisted 
enteroscopy and video capsule enteroscopy revealed 
that among follicular lymphoma patients presenting 
with intestinal involvement,  66.7% to 100% had multi-
ple lesions in the jejunum and/or ileum [4-10].  
However,  these enteroscopy devices are only available 
in a limited number of secondary and tertiary care cen-
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ters [10].
Compared to enteroscopy,  colonoscopy is more 

widely performed worldwide,  and it enables the evalu-
ation of the terminal ileum.  Indeed,  there have been 
several reports describing cases in which the ileal 
involvement of various types of lymphomas was identi-
fied via colonoscopy [11 , 12].

To date,  no studies have been conducted to evaluate 
the role of colonoscopy in the detection of ileal involve-
ment in intestinal follicular lymphoma patients,  despite 
its widespread availability.  In this paper,  we describe 
our retrospective review of follicular lymphoma cases 
and our investigation of the prevalence of ileal involve-
ment detected by colonoscopy.  Macroscopic features of 
the ileal lesions and patients’ characteristics were also 
analyzed.  Moreover,  the accuracy in assessing ileal 
involvement based on endoscopic pictures by 10 endos-
copists was investigated.

Methods

A database search performed at our hospital’s 
Department of Pathology identified 47 patients with 
follicular lymphoma and gastrointestinal involvement 
treated at our hospital between November 1996 and 
December 2015.  The diagnosis of follicular lymphoma 

was made based on the World Health Organization 
(WHO) classifications [1 , 13].  Histologic diagnosis was 
established based on the morphologic and immuno-
phenotypic analyses of endoscopically biopsied speci-
mens or surgically resected specimens (Fig. 1).  The 
histopathologic grading was also determined according 
to the WHO criteria [1].  A subset of the 47 patients 
examined were subjects of our previous studies [3 , 10 ,  
14-21].

Three patients with grade 3 follicular lymphoma 
were excluded from this review because these cases are 
typically managed as diffuse large B-cell lymphoma 
cases.  Of the remaining 44 patients,  observation and 
biopsy sampling from the terminal ileum during colo-
noscopy was performed in 18 patients.  One patient was 
additionally excluded since colonoscopy was performed 
after chemotherapy in this patient.  Therefore,  the cases 
of a total of 17 patients were analyzed in this study.

The presence or absence of ileal involvement with 
follicular lymphoma was defined according to the 
results of the pathologic analysis of the endoscopically 
biopsied specimen.  Based on the presence of ileal 
involvement,  we divided the 17 patients into 2 groups:  
the Positive group was the patients with positive ileal 
involvement,  and the Negative group was those without 
ileal involvement.  We used the patients’ clinical records 
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Fig. 1　 Pathologic images of a typical ileal follicular lymphoma.  In this 67-year-old male with stage I follicular lymphoma involving the 
duodenum and ileum,  a lymphoid follicle was seen in the ileal mucosa (A).  The lymphoid follicle was composed of small to medium-sized 
lymphoid cells (B).  Lymphoid cells were predominantly positive for CD20 (C) compared to CD3 (D).  These cells were strongly positive for 
BCL2 (E) and partly positive for CD10 (F).



to analyze the data from their endoscopic,  radiological,  
biological,  and pathological examinations.  We used the 
Lugano staging system for the classification of gastroin-
testinal lymphoma to determine each patient’s clinical 
stages [22 , 23].  The morphology of the ileal lesions,  the 
patient’s sex,  age at the initial diagnosis of follicular 
lymphoma,  the involved gastrointestinal site,  clinical 
stage,  presence of bone marrow involvement,  and 
tracer avidity in positron emission tomography (PET) 
scanning were compared between the Positive and 
Negative groups.

Subsequently,  10 board-certified endoscopists inde-
pendently evaluated the endoscopic pictures of the 
ileum of the 17 patients.  Patient information such as 
age,  sex,  chief complaint,  and results of esophagogas-
troduodenoscopy,  CT scanning,  and bone marrow 
examination were disclosed to all evaluators.  Discus-
sions were not permitted individually or in groups.  
Pictures were distributed in a randomized order to each 
evaluator.  Evaluators judged whether the ileum was 
involved with follicular lymphoma.  For the compari-
sons of the 2 groups,  statistical analyses including 
t-tests,  chi-square tests,  and F-tests were performed 
using JMP 12.0.1 software (SAS Institute,  Cary,  NC,  
USA).  P-values < 0.05 were considered significant.

The study design was approved by the ethics com-
mittee of Okayama University Hospital (No. 1602-023) 
and adhered to the Declaration of Helsinki.

Results

The patients’ backgrounds are summarized in Table 1.  
There were nine men and eight women.  The mean age 
at the initial diagnosis of follicular lymphoma was 63.6 
years.  Ten patients were at clinical stage I,  and one 
patient was at clinical stage II1.  These patients were 
considered to have primary gastrointestinal follicular 
lymphoma.  Six patients were at stage IV.  These patients 
were considered to have systemic follicular lymphoma 
with secondary involvement of the gastrointestinal tract.

The pathologic analyses of the specimens biopsied 
from the terminal ileum during colonoscopy identified 
infiltration of follicular lymphoma cells in 6 patients 
(35.3%).  Our comparison of the patients’ background 
in the Positive and Negative groups revealed that the 
patients with positive ileal involvement (n = 6) were 
diagnosed with follicular lymphoma at significantly 
younger ages (mean ± SD,  55.4 ± 7.4 years) compared to 

the patients without ileal involvement (n = 11;  
68.1 ± 10.3 years) (p = 0.011,  Table 2).  Five patients with 
ileal involvement (83.3%) were diagnosed at ≤ 60 years 
of age,  whereas only one patient without ileal involve-
ment (9.1%) was diagnosed at ≤ 60 years of age.

Macroscopically,  all patients with follicular lym-
phoma involvement in the ileum showed polypoid ele-
vation in the terminal ileum during colonoscopy 
(Figs. 2 , 3).  Multiple polypoid elevations < 5 mm in size 
were seen in four patients with ileal involvement (Fig. 2) 
and four patients without ileal involvement (Fig. 4).  
These elevated lesions were covered with normal villi,  
resembling physiological or hyperplastic lymphoid fol-
licles.  A single polypoid elevation < 5 mm was seen in 
one patient with ileal involvement (Fig. 3A , B).  A single 
polypoid elevation ≥ 5 mm was observed in another 
patient with ileal involvement (Fig. 3C , D).  However,  
seven patients demonstrated no polypoid elevation.  
Random biopsy examinations from the ileal mucosa 
without polypoid elevation revealed that all seven 
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Table 1　 Characteristics of the 17 patients with intestinal follic-
ular lymphoma

n %

Male 9 52.9
Female 8 47.1
Mean age at FL diagnosis (range; years) 63.6 (43-83)
Involved gastrointestinal tract:
　Stomach 2 11.8
　Duodenum 15 88.2
　Jejunum 8 47.1
　Ileum 6 35.3
　Colon 1 5.9
　Rectum 1 5.9
WHO grade:
　grade 1 10 90.9
　grade 2 1 9.1
Lugano staging system:
　I 10 58.8
　II1 1 5.9
　IV 6 35.3
Bone marrow involvement:
　Positive 3 17.6
　Negative 11 64.7
　Not examined 3 17.6
Tracer uptake in the ileum by PET scanning:
　Positive 0 0.0
　Negative 16 94.1
　Not examined 1 5.9
FL,  follicular lymphoma; WHO,  World Health Organization; PET,  
positron emission tomography.



patients had no follicular lymphoma cell infiltration in 
the ileum.  The ileum was significantly more frequently 
affected in patients with elevated lesions compared to 

the patients without elevated lesions in the ileum.  There 
were no significant differences between the 2 groups 
with regard to other patient parameters such as sex,  
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Table 2　 Comparison of the positive and negative ileal involvement groups

Positive ileal involvement Negative ileal involvement p-value

No. of patients (n) 6 11
Male/female 5/1 4/7 0.131　
Age at FL diagnosis
　years,  mean ± SD 55.4±7.4 68.1±10.3 0.011　
　≤60/＞60 5/1 1/10 0.005　
Gastrointestinal involvement (pos./neg.):
　Stomach 1/5 1/10 1.000　
　Duodenum 4/2 11/0 0.110　
　Jejunum 1/3 7/2 0.217　
　Ileum 6/0 0/11 -　
　Colon 1/5 0/11 0.353　
　Rectum 1/5 0/11 0.353　
Lugano staging system (I&II1/IV): 3/3 8/3 0.600　
WHO grade (grade 1/grade 2) 6/0 10/1 1.000　
Bone marrow involvement (pos./neg.) 1/3 2/8 1.000　
Tracer uptake in the ileum by PET (pos./neg.) 0/5 0/11 1.000　
Morphology of the ileal mucosa
　No granules 0 7 0.035＊

　Solitary polypoid elevation,  ＜5 mm 1 0
　Solitary polypoid elevation,  ≥5 mm 1 0
　Multiple polypoid elevations,  ＜5 mm 4 4
＊Polypoid elevations are present vs. absent.

Fig. 2　 Endoscopic pictures of cases with fol-
licular lymphoma involvement in the terminal 
ileum.  Multiple polypoid elevations ＜5 mm in 
size were seen in Case 1 (A ,B) and Case 2 
(C ,D).  Indigo carmine spraying outlined the pol-
ypoid elevations more clearly.



clinical stage,  WHO grade,  bone marrow involvement,  
and gastric,  duodenal,  jejunal,  colonic,  and rectal 
involvement.  PET scanning was performed in all cases 
except for a patient with positive ileal involvement.  No 
patient had tracer uptake in the ileum.

Enteroscopy was performed in 13 patients.  Among 
the 6 patients with ileal involvement (the Positive 
group),  3 underwent video capsule enteroscopy and 1 
underwent per-anal double balloon enteroscopy.  The 
video capsule enteroscopy revealed both jejunal and 
ileal lesions in one patient and ileal lesions in another 

patient.  In the remaining patient,  although a biopsy 
during colonoscopy showed the involvement of the ter-
minal ileum,  the jejunum and ileum were macroscopi-
cally determined to be intact with the use of video cap-
sule enteroscopy.  The per-anal double balloon 
enteroscopy performed in one patient revealed ileal 
lesions,  which had already been diagnosed during a 
colonoscopy.

Among the 11 patients without ileal involvement 
(the Negative group),  9 patients underwent video cap-
sule enteroscopy.  Among them,  7 patients had jejunal 
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Fig. 4　 Endoscopic pictures of cases without follicular lymphoma involvement in the terminal ileum.  Multiple polypoid elevations  
＜5 mm in size were seen in Case 5 (A) and Case 6 (B).  Although no lymphoma cells were identified in the biopsied specimen,  these 
cases showed macroscopic features similar to those in the cases with lymphoma involvement.  In Case 7,  there were no elevations,  ero-
sions,  or ulcers (C).

Fig. 3　 Endoscopic pictures of cases with fol-
licular lymphoma involvement in the terminal 
ileum.  Case 3 showed a single polypoid eleva-
tion ＜5 mm in the ileum (A ,B).  In Case 4,  a 
single polypoid elevation ＞5 mm was observed 
(C ,D).



lesions.  There were no patients in whom ileal lesions 
were identified during enteroscopic examinations 
despite the negative involvement of the terminal ileum 
as diagnosed via colonoscopy.

The results of the assessment of ileal involvement by 
10 board-certified endoscopists are shown in Table 3.  
In total,  68.8% of the patients were accurately judged as 
having positive or negative involvement based on the 
endoscopic pictures of the terminal ileum.  The accu-
racy for patients with ileal involvement and without 
ileal involvement was 73.3% and 66.4%,  respectively.

Discussion

To the best of our knowledge,  this is the first study 
evaluating the role of colonoscopy in assessing ileal 
involvement with follicular lymphoma.  Infiltration of 
follicular lymphoma cells was identified in 6 patients 
(35.3%) based on the pathologic analysis of the biopsied 
specimen taken during colonoscopy.  It is noteworthy 
that,  although enteroscopic examinations were per-
formed in 13 patients and ileal lesions were revealed in 
3 patients,  all 3 of these patients had been already diag-
nosed with ileal involvement with the use of colonos-
copy.  Moreover,  in another patient,  the ileum was 
judged to be intact despite the positive infiltration of 
lymphoma cells as revealed by colonoscopy.

The difficulty of differentiating ileal follicular lym-
phoma lesions from physiological lymphoid follicles by 
video capsule enteroscopy alone has been described [7].  
In this context,  colonoscopy is more advantageous than 
video capsule enteroscopy for evaluations of ileal 
involvement,  since biopsy sampling is unavailable via 
video capsule enteroscopy.  Consequently,  although 
there is no doubt that enteroscopic examinations such as 
video capsule enteroscopy and balloon-assisted enteros-
copy are essential for evaluating the entire small intes-
tine,  we consider that colonoscopy also plays a signifi-
cant role in evaluating the disease extent of follicular 
lymphoma patients,  because it enables the observation 

of the terminal ileum and biopsy sampling from the ileal 
mucosa.

Harada et al.  recently reported that among 21 
patients with duodenal follicular lymphoma were 
treated with radiation therapy,  there were four relapses 
outside the involved field [24].  These patients had 
relapses in the jejunum,  terminal ileum,  mesenteric 
lymph nodes,  and bone marrow.  Therefore,  precisely 
evaluating the extent of the intestinal lesions in follicu-
lar lymphoma patients is particularly vital when plan-
ning radiotherapy,  because treatment failures occur 
outside the involved field of irradiation [25].  However,  
our previous retrospective multicenter survey of 110 
follicular lymphoma patients with gastrointestinal 
involvement collected from 17 institutions revealed that 
a total of only 34 patients (30.9%) underwent enteros-
copy [10],  emphasizing the inaccessibility of entero-
scopic examinations in a majority of institutions.  In this 
context,  patients under consideration for radiotherapy 
should first undergo colonoscopy and biopsy sampling 
from the terminal ileum before enteroscopy,  because 
radiotherapy should not be applied to patients with pos-
itive terminal ileal involvement.

In the present study,  the overall accuracy in deter-
mining terminal ileum involvement based on endo-
scopic pictures by 10 board-certified endoscopists was 
68.8%.  This result underscores the difficulty in deter-
mining terminal ileum involvement by morphology 
alone.  In this analysis,  patients with ileal involvement 
showed solitary polypoid elevation of < 5 mm in dia.  
(n = 1),  solitary polypoid elevation of ≥ 5 mm (n = 1),  
and multiple polypoid elevations of < 5 mm (n = 4).  
However,  multiple polypoid elevations of < 5 mm were 
also seen in patients without ileal involvement (n = 4).  
Such morphological similarities between the 2 groups 
seemed to be the main cause of the misjudging of ileal 
involvement.

Generally,  physiological lymphoid follicles exist in 
the mucosa of the terminal ileum,  and are called Peyer’s 
patches.  The numbers and sizes of lymphoid follicles are 
occasionally increased in association with physiological 
conditions or diseases such as infections and food aller-
gies [26-33].  This feature is known as lymphoid hyper-
plasia.  As described in previous reports,  in the present 
study it was challenging to distinguish follicular lym-
phoma lesions from lymphoid hyperplasia and physio-
logical lymph follicles based on macroscopic features.  
Moreover,  in this study,  PET scanning was not useful 
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Table 3　 Accuracy of ileal involvement based on the endoscopic 
pictures,  as judged by 10 board-certified endoscopists

Accuracy (%)

Total (n=17) 68.8
Positive involvement (n=6) 73.3
Negative involvement (n=11) 66.4



for detecting ileal involvement,  because none of our 
patients,  even those with pathological involvement in 
the ileum,  showed tracer accumulation in the ileum.  It 
is known that small follicular lymphoma lesions in the 
gastrointestinal tract often show false-negative results in 
PET scanning [3 , 20].  An accurate diagnosis of ileal 
involvement is thus difficult to achieve,  both morpho-
logically and radiologically,  and it requires biopsy sam-
pling and pathological assessment.

In this study,  no lymphoma cell infiltration was 
detected in the cases with ileal mucosa without polyp-
oid elevation.  This suggests that biopsy examination 
during colonoscopy can be omitted in patients with 
morphologically intact ileal mucosa.  However,  further 
research is required before reaching any conclusions 
about this proposition,  since our findings are based on 
a small number of patients.  At this time,  we consider 
that biopsy sampling from the ileal mucosa is required 
for all patients with follicular lymphoma during the ini-
tial workup.

Colonoscopy is useful in follicular lymphoma 
patients not only for evaluating the terminal ileum but 
also for the screening of the cecum,  colon,  and rectum,  
although the prevalence of colorectal involvement is 
lower than that of terminal ileum involvement.  In our 
previous work,  we reviewed 12 patients with colorectal 
follicular lymphoma and reported that they presented 
with papular (n = 4),  polypoid (n = 4),  and flat elevated 
lesions (n = 4) [18].  No erosions or ulcers were seen in 
any of the lesions.  We also demonstrated that most of 
the previously reported cases of colorectal follicular 
lymphoma lacked erosions or ulcers,  and that they were 
morphologically categorized as papular,  polypoid,  or 
flat elevated lesions as well [34-40].  A biopsy and a con-
sultation with pathologists to ensure appropriate immu-
nostaining are required once an endoscopist observes 
such lesions in the colorectum [16, 18].

Our present comparative analysis of the patients’ 
clinical backgrounds revealed that patients with ileal 
involvement were diagnosed at significantly younger 
ages compared to the patients without ileal involve-
ment.  It was noteworthy that,  among the 6 patients 
aged ≤ 60 years,  all but one had ileal involvement.  
However,  we have no clear explanation for this differ-
ence,  because other aspects of the patients’ clinical 
backgrounds such as clinical staging,  WHO grade,  and 
the presence or absence of bone marrow involvement 
were not significantly different between the 2 groups.  

Regardless,  patients with intestinal follicular lym-
phoma diagnosed at 60 years of age or younger should 
be screened for ileal lesions,  since the ileum seems to be 
frequently involved in these patients.

Our study has several limitations.  First,  the sample 
sizes were small in both groups,  due mainly to the rar-
ity of this disease.  Second,  sampling error may have 
occurred during the biopsies of the ileal mucosa.  
Consequently,  an underestimation of the prevalence of 
ileal involvement may have existed.  Third,  not all of the 
patients with intestinal follicular lymphoma underwent 
biopsy sampling from the ileal mucosa during colonos-
copy.  These examinations might be waived in patients 
with morphologically intact ileal mucosae.  Therefore,  
biases may have existed in patient selection.  Although a 
prospective observational study in a single institution is 
unlikely to be conducted due to the infrequency of the 
disease,  we believe that future multicenter observa-
tional studies with routine biopsy sampling from the 
ileal mucosa will reveal the precise prevalence and 
patient characteristics.

In conclusion,  colonoscopy and biopsy from the 
terminal ileum revealed a 35.3% prevalence of follicular 
lymphoma involvement in the ileum.  Morphologically,  
the ileal lesions of follicular lymphoma were indistin-
guishable from the physiological lymphoid follicles and 
lymphoid hyperplasia.  Therefore,  biopsy and patho-
logic diagnosis are mandatory for the diagnosis of ileal 
involvement.  Although the evaluation of the entire 
intestines by esophagogastroduodenoscopy,  colonos-
copy,  and enteroscopy is essential,  colonoscopy and 
biopsy sampling from the ilea mucosa is particularly 
recommended for patients with intestinal follicular 
lymphoma who are diagnosed at the age of ≤ 60 years,  
in light of the high prevalence of ileal involvement in 
this age group.
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