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Abstract
Multiple lymphomatous polyposis (MLP) is an uncommon 
type of gastrointestinal lymphoma characterized by the 
presence of multiple polyps along the gastrointestinal 
tract. Most of this entity is in fact considered the coun-
terpart of gastrointestinal tract involvement for mantle 
cell lymphoma (MCL). To our knowledge, there have 
been no reports on [fluorine-18]-fluorodeoxy-glucose 
(18F-FDG)-positron emission tomography (PET)/comput-
ed tomography (CT) imaging for gastrointestinal MCL 
with MLP. We present the results of 18F-FDG PET/CT im-

aging in a patient with gastrointestinal tract involvement 
of MCL showing continuous MLP from the stomach to 
the rectum and intestinal intussusception. FDG-PET/CT 
findings were false negative in typical MLP spreading 
widely over the gastrointestinal tract, but uptake was 
noted in large lesions with deep infiltration considered 
atypical as MLP. On FDG-PET/CT imaging, the Ki-67 
proliferative index, which is a cell proliferation marker, 
showed neither correlation with the presence of uptake 
nor the maximum standardized uptake value.

© 2014 Baishideng Publishing Group Co., Limited. All rights 
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Core tip: To the present, there have been no reports on 
[fluorine-18]-fluorodeoxy-glucose (18F-FDG)-positron 
emission tomography (PET)/computed tomography 
(CT) imaging of gastrointestinal mantle cell lymphoma 
(MCL) with multiple lymphomatous polyposis (MLP). In 
this report, we present the results of 18F-FDG PET/CT 
imaging in such a MCL patient showing continuous MLP 
from the stomach to the rectum. We also compared 
FDG-PET/CT imaging with the Ki-67 proliferative index, 
an index of cell proliferation, and found that their 
relationship was inconsistent. The findings of FDG-PET/
CT were false negative in typical MLP, but uptake was 
noted in larger lesions with deep infiltration considered 
atypical MLP, regardless of the Ki-67 proliferative index.
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INTRODUCTION
Multiple lymphomatous polyposis (MLP) is a term ap-
plied to a specific lymphoma characterized by a distinc-
tive pattern of  gastrointestinal tract involvement in which 
long segments of  the intestine are superficially infiltrated 
by multiple white nodular or polypoid tumors, ranging 
in size from 0.2 to 2 cm[1,2]. In most of  MLP, lymphoma 
cells originate in the mantle zone of  the lymphoid follicle, 
so this disease is actually considered a subtype of  malig-
nant lymphoma called mantle cell lymphoma (MCL)[3,4]. 
Since Cornes’ report in 1961, various documented cases 
of  MLP have been reported in the literature[5,6]. However, 
to the present, there have been no reports on [fluorine-
18]-fluorodeoxy-glucose (18F-FDG)-positron emission 
tomography (PET)/computed tomography (CT) of  gas-
trointestinal MCL cases with MLP. We encountered a rare 
case of  gastrointestinal MCL showing continuous MLP 
from the stomach to the rectum and intestinal intussus-
ception, and present the results of  18F-FDG PET/CT 
imaging in this report. Additionally, we closely evaluated 
its relationship with FDG-PET/CT imaging and the 
Ki-67 proliferative index, a cell proliferation marker. This 
is the world’s first report studying the causes of  the low 
sensitivity of  FDG-PET/CT for the detection of  MCL 
with gastrointestinal tract involvement.

CASE REPORT
Clinical presentation of the patient
A 49-years-old Japanese female who had noted lumps in 
the cervical and inguinal regions for about half  a year to 
1 year developed right abdominal discomfort and con-
stipation for 2 wk. She was suspected to have malignant 
lymphoma on contrast-enhanced CT and was referred to 
our hospital. Examinations on admission revealed mild 
anemia (hemoglobin: 10.9 g/dL), hypoproteinemia (total 
protein: 5.4 g/dL), and hypoalbuminemia (albumin: 3.1 
g/dL), and the soluble interleukin 2 receptor level was 
elevated at 4460 U/mL (normal range: 124-466 U/mL). 
Inguinal lymph node biopsy was performed, immunophe-
notype with double-color flow cytometry showed strong 
positivity (80%-90% ≤) for CD5, CD19, and CD20, and 
fluorescence in situ hybridization showed IgH/CCND1 
(bcl1) in 97.0%. As below mentioned, a histopathological 
diagnosis of  MCL was made. She received hyper-CVAD 
chemotherapy (hyperfractionated cyclophosphamide, vin-
cristine, doxorubicin, and dexamethasone combined with 
high dose cytarabine and methotrexate) with rituximab 
for 8 courses. Lymphoma lesion in the duodenal bulb was 
perforated after chemotherapy for 3 courses, however, a 
favorable response to hyper-CVAD chemotherapy was 
obtained. She is alive at present for more than 2.6 years 
after initial therapy, with no recurrence.

Radiological and endoscopic features
CT showed enlargement of  systemic lymph nodes, and 
also revealed tumorous lesions in the gastrointestinal tract, 
as well as clear thickening of  the gastric wall (Figure 1A).

Whole-body 18F-FDG PET/CT was performed using 
a PET/CT system (Gemini-GXL 16; Philips Medical Sys-
tems, Inc., Cleveland, Ohio). She was instructed to fast 
for 6 h before the injection of  18F-FDG. The serum glu-
cose level before injection was 85 mg/dL. The injected 
dose of  18F-FDG was 199.6 MBq. A scan was performed 
70 minutes after injection. An expert nuclear medicine 
physician (Tsukamoto E) interpreted the PET/CT imag-
ing. The maximum standardized uptake value (SUVmax) 
was measured semi-quantitatively. On FDG-PET/CT, as 
well as in various lymph nodes, uptake of  SUVmax 5-7 was 
observed in the tumorous lesions in the duodenal bulb, 
ileocecal region, ascending colon, and rectum (Figure 2A, 
Table 1), which were also observed on CT. Except for 
these lesions, no uptake was noted in the other gastroin-
testinal tract.

Gastrointestinal endoscopy showed MLP spreading 
over a wide area of  the stomach (Figure 1B). Three large 
tumorous lesions with central depressions were observed in 
the duodenal bulb (→PET positive, Figure 2B and C), and 
MLP extended continuously on its anal side (Figure 1C).

Before chemotherapy, colonoscopy showed MLP 
consisting of  large nodules in the rectum (→PET posi-
tive, Figure 2D and E). The ascending colon was intus-
suscepted due to a large tumor (→PET positive, Figure 
2F and G), and MLP spread from the anal side of  this 
site to the rectum (Figure 1D).

X-ray imaging of  the small intestine yielded findings 
compatible with MLP mainly in the ileum (not shown). 
X-ray imaging of  the colon showed large tumors in the 
ascending colon and cecum (→both were PET positive, 
Figure 2F, H and I).

After chemotherapy, insertion of  the colonoscope 
to the ileocecal region became possible and MLP was 
also confirmed in the terminal ileum (Figure 1E). It was 
found that there were intussuscepted at tumors in the 
ascending colon arising at and around the ileocecal valve 
and the cecal tumor arose near the appendiceal orifice (not 
shown).

Pathological features
Duodenal bulb was perforated and surgically resected 
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PET (-) PET (+)
  Portion Ki-67 Portion SUVmax Ki-67

  Stomach 43.8% Duodenum (bulb) 5.1 50.2%
  Duodenum 
  (descending)

32.7% Ascending colon 7.7 30.1%

  Transverse colon 34.7% Rectum 6.9 32.1%

Table 1  Correlation between fluorodeoxy-glucose-positron 
emission tomography/computed tomography and the Ki-67 
proliferative index

SUVmax: Maximum standardized uptake value; Ki-67: Ki-67 proliferative 
index.



(Figure 3A). Histopathological examination showed that 
lymphoma lesion invaded deep into the muscularis pro-
pria (Figure 3B), and tumor cells varying in size from 
small to middle-sized proliferated densely (Figure 3C). 
Lymphoma cells were positive for CD20, CD5, and Cy-
clin D1 on immunohistochemical staining (Figure 3D-F). 
These features were compatible with MCL.

Proliferation indices were assessed by staining rep-
resentative slides with the monoclonal MIB1 antibody 
(DAKO, Tokyo, Japan) directed against the Ki-67 antigen. 
Before chemotherapy, biopsy was performed from each 
of  the 6 gastrointestinal lesions shown in the figure, and 
the Ki-67 proliferative index was evaluated (Figure 3G). 
It was 43.8%, 32.5%, and 34.7% in the stomach, duo-
denum (descending portion), and transverse colon, re-
spectively, which were compatible with typical type MLP 
negative on PET. On the other hand, Ki-67 proliferative 
index was 50.2%, 30.1%, and 32.1%, and SUVmax was 
5.1, 7.7, and 6.9, respectively, in the lesions of  the duo-
denum (bulb), ascending colon, and rectum, which were 
positive on PET and appeared atypical as MLP (Table 1). 
The Ki-67 proliferative index was neither related to the 
presence or absence of  uptake nor the SUVmax on FDG-
PET/CT imaging.

DISCUSSION
This report presented a rare case of  gastrointestinal 

MCL showing continuous MLP from the stomach to the 
rectum. Gastrointestinal tract involvement for MCL pres-
ents a variety of  lesions[7], ranging from the characteristic 
MLP to mucosal changes that are too vague to be identi-
fied endoscopically and can only be diagnosed through 
biopsy[8,9]. We previously advocated that lymphoma cells 
of  MCL had invaded the lamina propria to submucosal 
layer before MLP developed[10].

FDG-PET is a non-invasive imaging technique, com-
monly performed on patients with malignant lymphoma 
and recommended for initial staging in diffuse large B-cell 
and Hodgkin lymphoma[11]. The usefulness of  FDG-PET 
in MCL was also reported, with pretreatment PET scans 
being positive in 94%-100%[12,13], however, PET scans 
have too low of  a sensitivity (11%-20%) to detect gastro-
intestinal tract involvement for MCL[13,14]. These reports 
did not discuss the causes of  the low sensitivity of  FDG-
PET for the detection of  MCL with gastrointestinal tract 
involvement, and the morphological characteristics of  
a picked up lesion as those of  MLP. Our case was the 
first report to present PET/CT imaging of  MCL case 
with multiple MLP from the stomach to the rectum. The 
findings of  FDG-PET/CT were false negative in typical 
MLP, particularly, gastric lesions were detected by CT, 
and the sensitivity of  FDG-PET/CT was lower than that 
of  CT. Meanwhile, we do not deny the possible contribu-
tion of  not administering a H2-blocker or proton pump 
inhibitor, the duodenal bulb had been perforated in the 
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Figure 1  Images of typical type multiple lymphomatous polyposis. A: Abdominal CT: thickening of the gastric wall (arrow head) was clearly observed; B, C: 
Gastrointestinal endoscopy: stomach (dye spraying) (B), descending portion of the duodenum (C); D, E: Colonoscopy: transverse colon (D), terminal ileum (E). B-E 
detected typical multiple lymphomatous polyposis, but none showed uptake on fluorodeoxy-glucose-positron emission tomography/computed tomography.

Saito M et al . FDG-PET/CT imaging for MCL with MLP
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MCL showing MLP. In this study, the lack of  statistical 
relationship between SUVmax and the percentage of  Ki-
67-positive cells may be explained by the fact that the 
highest SUVmax is determined by analysis on the whole 
body, while Ki-67 immunostaining is restricted to tissue 
biopsies in which sampling errors are possible.

Gastrointestinal lesions, including MLP, frequently 
reflect the pathogenesis of  MCL. However, 18F-FDG 
PET/CT is not useful for the accurate initial staging of  
MCL before treatment because of  the low detection rate 
of  gastrointestinal lesions. In the future, more gastroin-
testinal MCL patients should be examined the findings of  
18F-FDG PET/CT uptake, which is observed exclusively 
in large and deeply infiltrating lesions as shown in the 
present study.

present case because lymphoma cells had deeply invaded 
the muscularis propria. Uptake was noted on FDG-
PET/CT imaging in atypical type MLP, probably because 
the lesions were larger and infiltrated deeper than in typi-
cal type MLP regardless of  the histologic malignant po-
tential, the Ki-67 proliferative index of  lymphoma cells. 
Gastrointestinal MCL lesions are generally shallow[1,10]. 
This may reduce the sensitivity of  FDG-PET/CT for 
gastrointestinal MCL.

It has also recently been reported that a relationship 
between SUVmax in 18F-FDG PET/CT imaging and Ki-
67-positive tumor cells was revealed in untreated patients 
with non-Hodgkin lymphoma including MCL[15]. On 
the other hand, there have been no reports of  evalua-
tion of  the Ki-67 proliferative index in gastrointestinal 

Figure 2  Images of atypical type multiple lymphomatous polyposis. A, B, D, F, H: [fluorine-18]-fluorodeoxy-glucose -positron emission tomography/computed to-
mography: (A) Uptake in the gastrointestinal tract was noted at the 4 sites shown in longitudinal images. The SUVmax was 5.1, 6.9, 7.7, and 6.5 in the duodenal bulb (B), 
rectum (D), ascending colon (F), and cecum (H), respectively; C: Gastrointestinal endoscopy: Three large tumorous lesions circumferentially surrounding the duodenal 
bulb were observed; E, G: Colonoscopy: Multiple larger nodules than usual type MLP were observed in the rectum (E). The ascending colon was intussuscepted due 
to a large tumor (G); I: X-ray imaging of the ascending colon and cecum: Large tumorous lesions were observed in the ascending colon and cecum (arrowheads).
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In conclusion, the findings of  FDG-PET/CT were 
false negative in typical MLP, but uptake was noted in 

larger lesions with deep infiltration considered atypical 
MLP, regardless of  the Ki-67 proliferative index.

Figure 3  Pathological findings. A: Macroscopic specimen showed perforation in the duodenal bulb; B: Histopathologically, lymphoma lesion in the duodenal bulb 
invaded deep into the muscularis propria (HE stain, x 20); C: Tumor cells varying in size from small to middle-sized densely proliferated (HE stain, x 200); D-F: These 
tumor cells were positive on immunohistochemical staining for CD20 (D), CD5 (E), and Cyclin D1 (F), findings compatible with mantle cell lymphoma (x 200); G: Ki-67 
proliferative (MIB-1) index in the duodenal bulb was 50.2% (1397 cells/2781 cells) (x 200).
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E F
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COMMENTS
Case characteristics
A 49-years-old female with lumps in the cervical and inguinal regions developed 
right abdominal discomfort and constipation.
Clinical diagnosis
Bilateral cervical and inguinal lymph nodes were palpable and mild tenderness 
was found in the right-sided abdomen.
Differential diagnosis
Colon cancer with lymph nodes metastases.
Laboratory diagnosis
Hemoglobin 10.9 g/dL; total protein 5.4 g/dL; albumin 3.1 g/dL; soluble interleu-
kin 2 receptor 4460 U/mL; other laboratory data were within normal limits.
Imaging diagnosis
(fluorine-18)-fluorodeoxy-glucose (18F-FDG)-positron emission tomography 
(PET)/computed tomography (CT) showed tumorous lesions in the duodenal 
bulb, ileocecal region, ascending colon, and rectum with SUVmax of 5-7, as well 
as in various lymph nodes, in addition to multiple lymphomatous polyposis (MLP) 
in the other gastrointestinal tract with no FDG activity.
Pathological Diagnosis
Gastrointestinal biopsy and resected duodenal bulb revealed mantle cell lym-
phoma (MCL), positive for CD20, CD5, and Cyclin D1.
Treatment
The patient was treated with hyper-CVAD (hyperfractionated cyclophospha-
mide, vincristine, doxorubicin, and dexamethasone combined with high dose 
cytarabine and methotrexate) with rituximab for 8 courses.
Related reports
18F-FDG PET/CT have too low of a sensitivity (11%-20%) to detect gastrointesti-
nal tract involvement for MCL and there have been no reports on 18F-FDG PET/
CT imaging for gastrointestinal MCL with MLP. On the other hand, there have 
been no reports of evaluation of the Ki-67 proliferative index in gastrointestinal 
MCL showing MLP.
Term explanation
Ki-67 proliferative index is a cell proliferation marker. According to recently 
report, a relationship between SUVmax in 18F-FDG PET/CT imaging and Ki-
67-positive tumor cells was revealed in untreated patients with non-Hodgkin 
lymphoma including MCL
Experiences and lessons
18F-FDG PET/CT findings were false negative in typical MLP spreading shallow, 
but uptake was noted in large lesions with deep infiltration considered atypical 
as MLP regardless of the Ki-67 proliferative index of lymphoma cells.
Peer review
This report presented a rare case of gastrointestinal MCL with MLP, and the 
presentation on 18F-FDG PET/CT imaging was shown and well discussed.
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