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Abstract

Background: Calcifying fibrous tumors (CFTs) are rare benign tumors. Because CFTs sometimes relapse, radical resec-
tion with adequate margins is necessary. We report a case of ileal CFT resected using single-port laparoscopic surgery.

Case presentation: A 33-year-old man presented with chief complaints of abdominal pain and vomiting. Com-
puted tomography demonstrated a 45-mm-sized pelvic mass with partial calcification in the ileum. The patient was
diagnosed with an ileal tumor, and partial resection of the ileum was performed using the single-port laparoscopic
technique. Pathologic findings revealed hypocellular spindle cells with dense hyalinized collagen, interspersed calci-
fication, and infiltration of lymphoplasmacytic cells. Immunohistochemical analysis showed that the factor Xllla was
positive and other tumor-specific markers were negative. Based on these findings, the tumor was finally diagnosed as
a CFT.

Conclusions: Although CFT is benign, multifocal and recurrent CFTs have been reported. Therefore, careful intraperi-
toneal observation and curative resection are necessary. Single-port laparoscopic surgery is acceptable, both in terms

of curability and minimal invasiveness.
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Background
Calcifying fibrous tumors (CFTs) are rare benign tumors
characterized by hypocellular spindle cells, hyalinized
collagen, lymphoplasmacytic infiltrate, and scattered
calcification, and are categorized as bone and soft-tissue
tumors [1]. However, CFTs can occur in any part of the
body, including the gastrointestinal tract [2].

A curative resection of CFTs with a sufficient margin
is necessary, and in most cases, laparotomy has been
performed [2]. In recent years, however, there have
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been advances in laparoscopic surgery, and laparoscopic
resection of CFTs has also been reported in some cases
[3-5]. Single-port laparoscopic surgery, in which all lapa-
roscopic working ports approach the abdominal wall
through the same incision, has been developed as a much
less invasive method and has been reported to provide
better cosmetic results, reduced postoperative pain, and
improved oncological safety [6].

Herein, we present a case of ileal CFT resected using
single-port laparoscopic surgery.

Case presentation

A 33-year-old man without a previous medical or surgi-
cal history presented with chief complaints of abdomi-
nal pain and vomiting. Physical examination revealed
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tenderness in the lower abdomen. Laboratory data
were unremarkable: C-reactive protein level, 0.16 mg/
dL; white blood cell count, 9600 /uL; neutrophil count,
91.3%; and lymphocyte count, 5.4%. Ultrasonography
and radiography revealed no findings that could cause
abdominal pain. Contrast-enhanced computed tomogra-
phy (CT) demonstrated a 45-mm-sized mass with partial
calcification in the ileum (Fig. 1), without any signs of
invagination, obstruction, or volvulus. No other findings
suggesting the cause of abdominal pain were observed on
CT. The patient was diagnosed with an ileal tumor. After
the examination, the patient’s condition improved spon-
taneously. Several weeks later, for detailed examination of
the tumor, magnetic resonance imaging (MRI) was per-
formed, which revealed a tumor with hypointense signal
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on both T1-weighted (T1WI) and T2-weighted images
(T2WT), and isointense signal on gadolinium-enhanced
T1WI (Fig. 1). Based on these findings, the differential
diagnoses were a gastrointestinal stromal tumor, chronic
distending hematoma, leiomyoma, and CFT.
Laparoscopic surgery was performed for the patho-
logical diagnosis and treatment. Two 5-mm ports were
placed through a vertical 4-cm skin incision in the umbil-
icus using EZ access and Lap Protector (Hakko Medical,
Nagano, Japan). Intraoperatively, a white-colored tumor
was found in the ileum, 100 cm from the terminal ileum
(Fig. 2). Careful observation of the entire abdominal cav-
ity did not detect any other tumors, lymph node metas-
tasis, or dissemination. After careful observation, the
tumor was lead extracorporeally through the umbilical

Enhanced CT

response image, T1WIT1-weighted image, T2W/ T2-weighted image

MRI (T1WI)

Fig. 1 CT and MRIimages. A 45-mm-sized mass (blue arrow head) with partial calcification was observed in the ileum on enhanced CT. The mass
was hypointense signal on both TTWI and T2WI, and isointense signal on gadolinium-enhanced T1WI. CT computed tomography, MR magnetic
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Fig. 2 Intraoperative findings. A white-colored tumor was found in the ileum. The tumor was pedunculated and located on the antimesenteric side

HE x4

AR

Fig. 3 Microscopic findings. A tumor was well-circumscribed
and unencapsulated in a low-power field. A few spindle cells and
lymphoplasmacytic infiltration were observed with dense hyalinized
collagen and interspersed calcification in the background in a
high-power field. HE hematoxylin-eosin

incision and a partial resection of the ileum was per-
formed. Reconstruction was performed with a functional
end-to-end anastomosis. Macroscopic findings revealed
that the tumor was pedunculated and located on the anti-
mesenteric side. Microscopic findings revealed that the
tumor extended from the muscularis propria to the sub-
serosa. A few spindle cells and infiltration of lymphop-
lasmacytic cells were observed with dense hyalinized
collagen and interspersed calcification in the background
(Fig. 3). Immunohistochemical findings revealed nega-
tive or nearly negative results for CD34, c-kit, DOG-1,

desmin, S100, anaplastic lymphoma kinase, vimentin
and smooth muscle actin. Factor-XIIla was positive. The
MIB-1 labeling index was less than 1%. Over 40% of the
plasma cells in the stroma were IgG4 positive. The tumor
was eventually diagnosed as a CFT. The patient was dis-
charged on postoperative day 7 without any complica-
tions. No recurrence has been observed in the 6 months
since the surgery.

Discussion

CFT was first described as “childhood fibrous tumor with
psammoma bodies” by Rosenthal et al. in 1988 [7]. CFTs
can originate from anywhere in the gastrointestinal tract,
including the small intestine. Pezhouh et al. reported
a total of 13 CFT cases in the small intestine out of 28
cases of CFTs originating from the gastrointestinal tract
and most cases were discovered incidentally [8]. How-
ever some cases were accompanied by acute abdominal
symptoms and a summary of previous reports is shown
in Table 1. [3-5, 9-19]. In this case, CT for abdominal
symptoms detected the mass. Although CT findings did
not show any evidence of obstruction, invagination, or
volvulus caused by the mass, these phenomena may have
occurred temporarily because other findings causing
digestive symptoms were not observed. Temporary vol-
vulus of the tumor with a stalk may be released imme-
diately. Therefore, the possibility of CFTs causing acute
abdominal symptoms should be considered.

CFT is a round hyper- or hypodense mass with cal-
cification on CT, hypointense signal on T1WI and
T2WI, and isointense signal on gadolinium-enhanced
T1WI [2]. Microscopically, hypocellular spindle cells
are observed against the background of abundant
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hyalinized collagen, along with scattered calcifications
and lymphoplasmacytic infiltrates [8, 20]. Immunohis-
tochemically, CFT is positive for Factor XIIIa, vimen-
tin, and CD34, and negative for c-kit, DOG-1, desmin,
$100, anaplastic lymphoma kinase, and smooth muscle
actin [2, 21]. In this case, CT detected a hypointense
mass with calcification, and MRI demonstrated that the
mass was hypointense on T1WI and T2WTI and isoin-
tense on gadolinium-enhanced T1WI. These findings
are similar to those of previous reports. Microscopic
findings of this case, characterized by hypocellular
spindle cells, dense hyalinized collagen, interspersed
calcifications, and lymphoplasmacytic infiltrates, were
also consistent with previous reports. As for the immu-
nohistochemical findings, factor XIIla was positive and
other tumor specific markers were negative. In addi-
tion, the MIB-1 index was low, suggesting a low cell
growth potential. These results led to the diagnosis of
CFT. Although small intestine CFT is rare and similar
to other tumors such as GIST, it is important to con-
sider this entity based on the imaging and pathological
findings to avoid misdiagnosis.

CFT is a benign tumor and no recurrence of small
intestine CFTs was reported (Table 1), while the recur-
rence rate of all types of CFTs is reported to be 10%
[2]. Therefore, complete surgical resection is required.
Although no cases of distant metastasis have been
reported, some reports have shown multifocal lesions
[9, 10, 13]. In addition, as CFTs are often located in the
peritoneum or other organs, including the gastrointes-
tinal tract in the abdomen [2], observation of the entire
intraperitoneal region is important. Laparoscopic sur-
gery is favorable for extensive intraabdominal obser-
vation through a small incision when compared with
open laparotomy. Furthermore, we used a single-port
laparoscopic technique to observe the entire abdomi-
nal cavity and resect the tumor in this case. Single-port
laparoscopic surgery is cosmetically superior to multi-
port surgery [6]. Although single-port surgery requires
technical training, the safety of single-port laparoscopic
surgery has been reported to be compatible with con-
ventional surgery [6]. Additional port placement can
overcome the difficulty of single-port surgery. There-
fore, single-port laparoscopic surgery for small intes-
tine tumors, including CFT, is a reasonable method in
terms of safety, reliability, and minimal invasiveness.

In summary, CFT is a rare benign lesion that may
cause acute abdominal pain. After careful consideration
based on the CT, MRI, or microscopic findings, single-
port laparoscopic surgery is appropriate in terms of
curability and minimal invasiveness.
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