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A 61-year-old woman who had undergone total hysterectomy 16 years previously

exhibited a pelvic tumor on computed tomography (CT). F-18 fluorodeoxyglucose (FDG)

combined positron emission tomography (PET)/CT imaging revealed a solitary small

focus of increased FDG activity in the pelvis. A gastrointestinal stromal tumor

originating in the small intestine or another type of tumor originating in the mesentery

(desmoid, schwannoma, or foreign body granuloma) was suspected; therefore,

laparoscopic resection was conducted. A white, hard tumor was found to originate from

the mesentery of the sigmoid colon and adhered slightly to the small intestine. The tumor

was resected with a negative margin, and the pathologic diagnosis was suture granuloma.

The possibility of suture granuloma should be kept in mind in cases of tumors with

positive PET findings and a history of surgery close to the lesion. However, it is difficult

to preoperatively diagnose pelvic tumors using a biopsy. Therefore, considering the

possibility of malignancy, it is necessary to achieve complete resection without exposing

the tumor.
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It is very difficult to diagnose suture granulomas

preoperatively. F-18 fluorodeoxyglucose (FDG)

combined positron emission tomography (PET)/

computed tomography (CT) imaging is often used

to differentiate benign from malignant tumors that

are difficult to diagnose on other modalities, such as

ultrasound (US), CT, and magnetic resonance imag-

ing. However, it is not easy to differentiate tumors
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associated with inflammation or malignancy using
FDG-PET/CT. Suture granulomas are known to be
benign; however, false-positive findings were ob-
served on PET/CT in our case. In the literature,
there are few reports of suture granulomas showing
false-positive findings on PET/CT.1–5 We report here
a case in which it was not possible to rule out the
potential for malignancy using CT or FDG-PET/CT
and the lesion was confirmed to be a suture
granuloma based on a pathologic examination
following laparoscopic resection.

Case Report

A 61-year-old woman with a history of total
hysterectomy for uterine myoma 16 years previ-
ously, cesarean delivery 35 years previously, and
appendectomy 46 years previously underwent CT
because of bloating. The CT scan showed a
heterogeneously enhancing tumor measuring 2.3

cm in the left side of the pelvic cavity (Fig. 1a and
1b). FDG-PET/CT imaging subsequently revealed
a solitary small focus of increased FDG activity in
the pelvis (Fig. 1b and 1c). Tumor markers,
including serum carcinoembryonic antigen,
CA19-9, and CA-125, were not overexpressed.
Colonoscopy was performed and significant find-
ings were not revealed. A diagnosis of gastroin-
testinal stromal tumor originating in the small
intestine or another type of tumor originating in
the mesentery (desmoid, schwannoma, or foreign
body granuloma) was suspected; therefore, lapa-
roscopic resection was conducted. A white, hard
tumor measuring approximately 3 cm was found
to originate in the mesentery of the sigmoid colon
and adhered slightly to the small intestine. The
tumor was successfully resected without cutting
into the tumor tissue (Fig. 2a). A histopathologic
examination revealed a suture fragment in the
center of the tumor with necrotic tissue and

Fig. 1 (a and b) CT showed a

heterogeneously enhancing tumor

measuring 2.3 cm in the left side of the

pelvic cavity close to the small intestine

(arrow). (c) FDG-PET/CT revealed a

solitary small focus of increased FDG

activity in the pelvis. The maximum

standardized uptake value (SUV) at the

focus was 5.5.

Fig. 2 (a and b) The cut surface of the

tumor, measuring 30 3 22 3 25 mm,

was pale gray and solid. The

histopathologic examination revealed a

suture fragment at the center of the

tumor, and necrotic tissue with bleeding

around the fragment. A large number of

atypical multinucleated giant cells were

found around the foreign body. The

lesion was therefore thought to be a

mass of nodular fibrosis because of the

presence of the suture fragment and

encapsulated fat necrosis.

SUTURE GRANULOMA WITH FALSE-POSITIVE FINDINGS ON PET/CT TAKESHITA

Int Surg 2015;100 605



bleeding around the fragment. A large number of
atypical multinucleated giant cells were found
around the foreign body (Fig. 2b). The lesion was
therefore thought to be a mass of nodular fibrosis
because of the presence of the suture fragment and
encapsulated fat necrosis. The final pathologic
diagnosis was a suture granuloma. The patient’s
postoperative course was uneventful, and she was
discharged 6 days after surgery.

Discussion

Foreign body materials that induce foreign body
reactions include nonabsorbable sutures, surgical
sponges, Teflon, and activated charcoal.2,6–9 In
such cases, lesions related to the suture are called
suture granulomas. The initial reaction of the
tissue is a reflection of the amount of injury
inflicted by the passage of the needle and sutures.
After the initial reaction subsides, the second step
occurs in which the suture material causes a
specific inflammatory reaction. Nonabsorbable
sutures are encapsulated by a rim of connective
tissue, whereas histiocytes, giant cells, and lym-
phocytes are found near the suture line. These
findings are most marked with silk and cotton
compared with other materials.10

Previous studies have reported that nonabsorp-
tion thread is a more frequent cause of suture
granulomas than absorption thread.11,12 Moreover,
suture granulomas that develop following absorp-
tion thread suturing tend to heal after simple
drainage within 1 week, whereas those that develop
following nonabsorption thread suturing require a
longer period of time to heal, necessitating removal
of the infected suture materials.11 Therefore, using
absorption thread is beneficial for preventing
unnecessary surgery.

Various modalities are used to diagnose suture
granulomas, including US, CT, magnetic resonance
imaging, and PET. Although US-guided fine-needle
aspiration biopsies are the most useful tool for
determining the presence or absence of malignancy,2

in cases of intra-abdominal suture granulomas (not
abdominal wall or subcutaneous suture granulo-
mas), it is often difficult to perform aspiration and
the lesion must be diagnosed using imaging
modalities. In particular, in recent years, PET has
been shown to be useful for detecting the presence
or absence of malignancy in the field of oncology.
On the other hand, a limitation of PET is the
detection of false-positive results—for example, in
cases of inflammation.13 Based on a literature search
of PubMed (using the key words ‘‘suture granulo-

Table 1 Previous case reports of suture granuloma with false-positive findings on PET/CT

Case Source, y Age, y Sex
Primary operation and

diagnosis Interval Treatment Histopathologic finding

1 Lim et al,1 2005 61 F High anterior resection
(sigmoid colon
cancer)

10 mo Surgical resection Suture granuloma

2 Chung et al,2 2006 39 F Right lobectomy
(thyroid cancer)

6 mo US-guided fine-needle
aspiration

Suture granuloma

3 Yuksel et al,3 2007 42 M Bilateral apical
bullectomy
(pneumothorax)

15 y Surgical resection Suture granuloma

4 47 M Bilateral upper
lobectomy and right
lower lobe wedge
resection (lung
cancer)

8 mo Surgical resection Suture granuloma

5 Kikuchi et al,4 2012 64 F Radical surgery
(hypopharyngeal
cancer)

35 mo Surgical resection Suture granuloma

6 71 M Radical surgery
(oropharyngeal
cancer)

38 mo Surgical resection Suture granuloma

7 Takahara et al,5 2013 33 M High orchiectomy
(mixed germ-cell
tumor)

Not mentioned Surgical resection Suture granuloma

Interval: the period between the primary operation and the radiological diagnosis of the lesion.
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ma’’ and ‘‘PET’’), 7 cases (5 publications) of suture
granulomas associated with false-positive findings
on FDG-PET after surgery have been published
(Table 1).1–5 Six of these cases occurred after surgery
for malignancy, with a time interval between the
primary operation and the radiologic diagnosis of
the lesion of 6 months to 15 years (median, 10
months). In only 1 case was US-guided fine-needle
aspiration performed and follow-up selected in a
patient with a diagnosis of suture granuloma;
surgical resection was performed in the other cases.
In all 7 cases, the diagnoses of suture granulomas
could not be made preoperatively. Therefore, it can
be said that FDG-PET/CT is not essential for the
diagnosis. If malignancy cannot be ruled out with
diagnostic imaging and clinical course, an excisional
biopsy should be considered.

Although the present patient had no history of
malignancy, FDG-PET/CT was positive and it was
difficult to perform fine-needle aspiration. There-
fore, surgical resection was selected in order to
obtain a therapeutic diagnosis. Keeping in mind the
potential for malignancy, an excisional biopsy with a
negative margin was subsequently performed.
There is a single previous report of an intra-
abdominal suture granuloma with false-positive
findings on FDG-PET/CT1; however, the present
case is the first reported case to be treated with
laparoscopic resection.

It is difficult to safely perform a biopsy in cases of
suture granulomas in the abdominal cavity. Fur-
thermore, false-positive findings on FDG-PET may
be obtained because of the presence of inflamma-
tion. Therefore, it is necessary to treat such lesions as
malignant. On the other hand, anatomic identifica-
tion can be difficult because of adhesion in patients
with a history of abdominal surgery. Although
laparoscopic resection is a minimally invasive and
ideal procedure in such cases, safe resection with a
negative margin is essential, bearing in mind the
potential for malignancy.
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