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Gastroenterology and Hepatology ¢ Oncology

Challenging differential diagnosis

Food particles may sometime lodge in the intestinal wall, resulting in a granuloma. Pulse granuloma is associ-
ated with the seed of a legume and has a characteristic appearance on histology. This report describes a case
of pulse granuloma of the descending colon identified by fluorodeoxyglucose-positron emission tomography
(FDG-PET) imaging. Imaging was done 19 months after surgical resection for rectal carcinoma, and the results
of imaging alone suggested a tumor metastasis.

A 77-year-old man underwent sigmoid colostomy for sigmoid colon perforation due to obstruction by rectal
cancer affecting the upper rectum approximately 2 years ago. Two months later, after his general condition
improved, he underwent laparoscopic low anterior resection. On postoperative pathological examination, the
lesion was diagnosed as stage Il. Nineteen months later, computed tomography showed an irregular nodule
on the dorsolateral side of the descending colon. FDG-PET revealed positive results, and peritoneal dissemina-
tion was suspected. Because the lesion was localized and there was no other evidence of metastasis, resec-
tion was performed. A pathological examination revealed a pulse granuloma with a central legume seed, and
no obvious malignant findings were observed.

This report has highlighted the importance of imaging and histopathology in cases in which a solitary nodule is
present in the bowel in a patient with previous successful treatment for malignancy. Pulse granuloma, or oth-
er types of granuloma associated with impacted food material, may be a cause of a solitary nodule, or pseu-
dotumor, in the bowel wall.

Colorectal Neoplasms ¢ Foreign Bodies ¢ Positron-Emission Tomography
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Background

Food particles may sometimes lodge in the intestinal wall, re-
sulting in a granuloma. Pulse granuloma is associated with the
seed of a legume and has a characteristic appearance on his-
tology [1,2]. This report describes a case of pulse granuloma,
or pseudotumor, of the descending colon identified by fluo-
rodeoxyglucose-positron emission tomography (FDG-PET) im-
aging 19 months after surgical resection for rectal carcinoma.
Imaging results alone suggested a tumor metastasis.

Case Report

A 77-year-old man underwent emergency sigmoid colostomy
for sigmoid colon perforation approximately 2 years earlier.
The so-called diastatic perforation was caused by rectal cancer
obstruction of the upper rectum, not perforation of the tumor
site. Peritoneal lavage with 15 000 mL of saline and drainage
was performed during surgery. Two months later, as the pa-
tient’s general condition improved, he underwent laparoscop-
ic low anterior resection with D3 lymph node dissection for
rectal cancer. The tumor adhered to the right seminal vesicle,
and it was resected. No obvious peritoneal dissemination or
other foreign bodies were observed during the surgery. A his-
topathological examination of the resected specimen revealed
a well-differentiated adenocarcinoma with invasion up to the
subserosal layer. No metastases were found in the regional
lymph nodes or distant organs, and the final classification of
the tumor was pT3 pNO MO, Stage IIA (Union for International
Cancer Control). Because of the high risk of perforation-relat-
ed recurrence, the patient was treated with oral S-1 as adju-
vant chemotherapy for 6 months.

Nineteen months after tumor resection, surveillance computed
tomography (CT) showed an irregular nodule on the dorsolat-
eral side of the descending colon (Figure 1). PET showed FDG
accumulation in the lesion, with a maximum standard uptake
value (SUVmax) of 4.5 (Figure 2), and peritoneal metastasis
was suspected. Serum carcinoembryonic antigen and carbohy-
drate antigen 19-9 levels were consistently normal throughout
the clinical course. As there was no other evidence of metas-
tasis, only the lesion was resected without a colon resection
by laparotomy. No obvious peritoneal dissemination was ob-
served during the surgery. No diverticulum or related perfo-
ration was found in the adjacent descending colon. A histo-
pathological examination of the resected specimen showed
a benign granulomatous and fibrotic nodule containing a le-
gume seed in the center. There was no evidence of malignan-
cy (Figure 3A, 3B). The patient was a nonsmoker and had not
been prescribed nonsteroidal anti-inflammatory drugs (NSAIDs).
He was in good health with no evidence of recurrence for 3
years since the primary tumor resection.
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Figure 1. A 77-year-old man with a pulse granuloma of the
descending colon. An abdominal contrast-enhanced
computed tomography (CT) scan showing an irregular
nodule on the dorsolateral side of the descending
colon (arrow).

Figure 2. A 77-year-old man with a pulse granuloma of the
descending colon. Fluorodeoxyglucose-positron
emission tomography (FDG-PET) combined with
computed tomography (CT) shows FDG accumulation
in the area of the descending colon, with a maximum
standard uptake value (SUV max) of 4.5 (arrow).

Discussion

Food particles may sometimes lodge in the intestinal wall, re-
sulting in a granuloma. Pulse granuloma is associated with
the seed of a legume and has a characteristic appearance on
histology [1,2]. There are many reports of pulse granulomas
in the oral cavity and lungs, but few case reports in the gas-
trointestinal tract. Nowacki et al [2] reported 22 cases of gas-
trointestinal tract-derived pulse granuloma and stated that
all patients had a history of intestinal injury or disease. This
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Figure 3. A 77-year-old man with a pulse granuloma of the descending colon. (A) Low-power photomicrograph of the histopathology
of the excised descending colon nodule shows a benign granulomatous and fibrotic nodule, or pseudotumor, containing
a legume seed in the center. There is no evidence of malignancy. Hematoxylin and eosin (H&E). Original magnification.
(B) A higher-power photomicrograph shows the central legume seed, typical of a pulse granuloma. H&E. Magnification x15.

patient also had a history of perforation of the sigmoid colon,
and the pulse that entered the peritoneal cavity at that time
probably changed over time in the vicinity of the descending
colon. Although Nowacki et al [2] also reported an association
with a history of tobacco and NSAIDs, this patient had no his-
tory of tobacco use and NSAIDs.

When a patient has a history of perforation associated with
obstruction due to rectal carcinoma, as in this case, and a new
solitary tumor is subsequently detected in the abdominal cavi-
ty, the clinical question is whether it is recurrence. Perforation
with colorectal cancer has been shown to be associated with
a high risk of recurrence [3-5] and prone to peritoneal seeding
recurrence [6-9]. Although it is still controversial whether the
spread of tumor cells into the abdominal cavity is the reason
for peritoneal dissemination [6,7], we believe that intraoper-
ative massive peritoneal lavage may be important not only to
improve peritonitis but also to prevent peritoneal dissemina-
tion in patients with perforated colorectal cancer. However, the
possibility of recurrence of peritoneal dissemination should be
considered after radical resection in such patients.

Although CT is commonly used for the surveillance of postoper-
ative recurrence of colorectal cancer, FDG-PET has been reported
to be useful for the diagnosis of peritoneal dissemination, with
a sensitivity of 80-88% and an accuracy of 78-98.1% [10,11].
However, it should be noted that false positives have been re-
ported with PET [12]. False positives are observed because FDG
accumulates not only in the tumor tissue but also in infected
and inflamed tissue. In tumor tissues, glucose metabolism is ac-
tive and FDG accumulation is enhanced; however, glucose me-
tabolism is equally active in infections (bacterial, viral, and fun-
gal), autoimmune diseases, sarcoidosis, and others, and FDG
accumulation is enhanced by the activations of granulocytes,
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lymphocytes, and macrophages [13-15]. Therefore, it is difficult
to reliably distinguish between tumors and inflammation based
on the SUV value [15-17]. Most false-positive PET reports after
colorectal cancer surgery involve surgical suture threads [18,19],
mesh [12], and surgical sponges [13]. There has been no prior re-
port about the relation between pulse granuloma and FDG-PET.

When the recurrence of peritoneal dissemination cannot be
ruled out, as in this case, it is difficult to determine the treat-
ment policy. The simultaneous resection of peritoneal metasta-
ses and the primary tumor has been reported to be effective in
treating colorectal cancer [20-22]. Additionally, the guidelines
(Japanese Society for Cancer of the Colon and Rectum guide-
lines 2019 for the treatment of colorectal cancer) recommend
simultaneous resection for synchronous peritoneal metastasis
if it is localized (P1, P2) [23]. Some reports also recommend re-
section for metachronous peritoneal dissemination, although
its efficacy remains controversial [24]. In this case, resection
was necessary for the definitive diagnosis of the presence of
food residue. If the lesion had not been resected, the patient
would have had to undergo chemotherapy, which was unnec-
essary in this case. Even if metachronous peritoneal metas-
tases are suspected, it is necessary to take measures due to
the possibility of diagnostic resection for localized lesions.

Conclusions

This report has highlighted the importance of imaging and
histopathology in cases in which a solitary nodule is present
in the bowel of a patient with previous successful treatment
for malignancy. Pulse granuloma, or other types of granuloma
associated with impacted food material, may be a cause of a
solitary nodule, or pseudotumor, in the bowel wall.
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