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Desmoid tumour (aggressive fibromatosis) of the colon mimics

malignancy on dual time-point 18F-FDG PET/CT imaging

1W MAKIS, MD, 2A CIARALLO, MD, 2G ABIKHZER, MD, 2J STERN, MD and 2J LAUFER, MD

1Department of Nuclear Medicine, Brandon Regional Health Centre, Brandon, MB, Canada, and 2Department of Nuclear

Medicine, Jewish General Hospital, McGill University, Montreal, QC, Canada

ABSTRACT. A 58-year-old female who presented with a lower gastrointestinal bleed
was referred for an 18F-fluorodeoxyglucose (FDG) positron emission tomography (PET)/
CT after a colonoscopy revealed a submucosal mass in the ascending colon. The PET/CT
confirmed the presence of an FDG-avid mass in the ascending colon with no other FDG-
avid abnormalities. Dual time-point imaging was performed and showed a significant
increase in FDG uptake in the mass, which raised strong suspicion of a colon
malignancy. Although an initial biopsy of the mass did not show evidence of neoplasia,
a decision was made to proceed with a right hemicolectomy based on high clinical and
imaging suspicion of malignancy. Histological evaluation of the hemicolectomy
revealed a benign colon desmoid tumour.
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The role of 18F-fluorodeoxyglucose (FDG) positron
emission tomography (PET)/CT in the post-therapy evalu-
ation of colorectal cancer is well established. PET/CT
has been found to be very useful in assessing response
to chemotherapy and monitoring for local recurrence or
distant metastases [1–5]. However, several recent studies
have re-examined PET/CT’s role in the staging of colo-
rectal cancer and have found it to be significantly more
useful than was previously reported in the literature [6–8].
Dual time-point imaging is a technique that has been
proposed by several authors to increase the confidence of
differentiating benign colon processes from malignant
ones. Malignant processes show on average a 20% increase
in maximum standardised uptake value (SUVmax) on the
delayed acquisition, while benign processes show either no
change or a reduced SUVmax [9, 10]. However, currently,
dual time-point imaging is not routinely used in most
institutions.

Certain types of desmoid tumours are known to show
18F-FDG uptake and cause difficulty in the interpretation
of soft tissue tumours on PET/CT [11–13], although 18F-
FDG uptake in a colon desmoid tumour has not been
previously described. We present a case that highlights a
potentially serious pitfall, in which a colon desmoid
tumour mimicked a primary colon malignancy on dual
time-point 18F-FDG PET/CT imaging.

Case report

A 58-year-old female presented with acute-onset
abdominal pain and 24 h of bright red blood per rectum

associated with diarrhoea. The patient had a history of
pulmonary hypertension and chronic ascites secondary to
right-sided heart failure, which had been treated with
continuous ambulatory peritoneal dialysis for 3 years. On
presentation to the emergency department, the patient’s
haemoglobin level was 84 g l21 (normal, 120–160 g l21). A
colonoscopy showed polyps in the hepatic flexure and
descending colon, as well as an approximately 3-cm sub-
mucosal mass in the ascending colon. All of these were
biopsied, but none showed evidence of malignancy. The
patient had no history of familial adenomatous polyposis
or any prior abdominal surgery.

An 18F-FDG PET/CT scan (Discovery ST, GE Healthcare,
Waukesha, WI) was performed 6 weeks after the colono-
scopy and biopsies. The patient fasted overnight prior to
the examination and in the morning waited in a quiet, dark

room. Her blood glucose level was 4.5 mmol l21. An 18F-

FDG emission scan extending from the head to the mid-
thigh was obtained 60 min after intravenous injection of
17.9 mCi of 18F-FDG. Dual time-point imaging was per-
formed with a set of delayed abdominal images taken
115 min post-18F-FDG injection. The emission scans were
acquired for 5 min per field of view, each covering 14.9 cm,
at an axial sampling thickness of 3.75 mm per slice. The 16-
slice helical CT acquisition was performed prior to a full-
ring dedicated PET scan of the same axial range. The CT
acquisition parameters were an X-ray tube voltage peak
of 140 kVp, 80 mA, a 1.75:1 pitch, a slice thickness of
3.75 mm and a rotational speed of 0.8 s per rotation. The
patient was allowed to breathe normally during the PET
and CT acquisitions. PET images were reconstructed with
CT-derived attenuation correction using ordered subset
expectation maximisation software (21 subsets, 2 itera-
tions). Only the SUVmax was reported, which was corrected
for body weight. Maximum intensity projection (MIP)
images showed heterogeneous FDG uptake throughout
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the large bowel. There was also FDG uptake around the
peritoneal dialysis catheter (Figure 1).

A contrast-enhanced CT scan of the lower abdomen (for
abdominal pain to rule out an incarcerated umbilical hernia)

was performed 2 months prior to the PET/CT and showed a
3-cm mass in the ascending colon, which was not
investigated further at the time (Figures 2a and 3a).
Corresponding 18F-FDG PET/CT images showed intense
18F-FDG uptake in a 4-cm ascending colon mass with an
SUVmax of 4.2 (Figures 2b,c and 3b,c). The initial set of
images was taken 60 min post-18F-FDG injection (Figures 2c
and 3c) and dual time-point imaging was performed with a
set of delayed images taken at 115 min (Figures 2d and 3d).
The SUVmax of the ascending colon mass increased from 4.2
to 7.4 (76% increase). There was a noticeable clearance of
activity from the surrounding bowel, which raised strong
suspicion of a primary colon malignancy.

The biopsy results of the initial colonoscopy showed
tubular adenomas in the hepatic flexure and descending
colon. However, the biopsy of the submucosal ascending
colon mass showed only colonic mucosa with increased
intra-epithelial lymphocytes consistent with lymphocytic
colitis and lamina propria haemorrhage, but no evidence
of malignancy. The maximum diameter of the mass grew
rapidly from 3 cm to 4 cm in two months and the dual
time-point PET/CT imaging was suspicious for a
malignant lesion; therefore, a decision was made to
proceed with a right hemicolectomy. Histopathological
evaluation of the excised colon segment showed a well-
circumscribed, white-grey, firm, solid submucosal mass.
The surrounding mucosa showed patchy haemorrhagic
areas. The tumour consisted of a spindle cell proliferation
(without cytological atypia) with focally abundant collagen

Figure 1. 18F-fluorodeoxyglucose (FDG) positron emission
tomography/CT (Discovery ST, GE Healthcare, Waukesha, WI)
maximum intensity projection images with anterior and left
lateral views show extensive heterogeneous 18F-FDG uptake
throughout the large bowel, most of which is physiological.

(a)

(c) (d)(b)

Figure 2. (a) Transaxial view of a contrast-enhanced CT of the abdomen. (b) Corresponding CT portion of the positron emission
tomography (PET)/CT, (c) initial PET (top row) and PET/CT fusion (bottom row) images taken at 60 min post-fluorodeoxyglucose
(FDG) injection, (d) dual time-point PET (top row) and PET/CT fusion (bottom row) images taken at 115 min post-FDG injection.
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deposition involving the colonic wall and pericolonic
adipose tissue. The margins of the tumour were infiltra-
tive. The beta catenin was positive in tumour cell nuclei;
other markers (CD34, CD117, S100, actin and desmin) were
negative. The histopathological findings were consistent
with deep fibromatosis (desmoid tumour) involving the
colonic wall and pericolonic adipose tissue, measuring
4 cm in the greatest dimension.

A follow-up 18F-FDG PET/CT was performed 1 year
after the right hemicolectomy. MIP images with anterior
and left lateral views are shown in Figure 4. There was
no suspicious FDG uptake at the anastomosis site or in
the remainder of the study.

Discussion

Originally described by Stout in 1954 [14], desmoid
tumours, also called aggressive fibromatosis, are rare
benign soft-tissue tumours that arise from the connective
tissue of the muscle, fascia or aponeurosis. They can
occur anywhere in the body and account for 0.03% of all
neoplasms and ,3% of all soft-tissue tumours. Despite a
benign appearance and lack of propensity to metastasise,
they display local aggressiveness to surrounding struc-
tures. Although the exact aetiology is unknown, genetic
abnormalities, trauma and steroid sex hormones may
contribute to their oncogenesis [15–17]. Most desmoid

tumours localise to the abdominal wall or are extra-
abdominal, with only 6% classified as intra-abdominal.
However, intra-abdominal desmoids have the highest

(a)

(c) (d)(b)

Figure 3. (a) Coronal view of a contrast-enhanced CT of the abdomen. (b) Corresponding CT portion of the positron emission
tomography (PET)/CT, (c) initial PET (top row) and PET/CT fusion (bottom row) images, (d) dual time-point PET (top row) and PET/
CT fusion (bottom row) images show significantly increased 18F-fluorodeoxyglucose uptake in the colon mass on delayed (dual
time-point) images compared with the initial images (arrows).

Figure 4. An 18F-fluorodeoxyglucose (FDG) positron emis-
sion tomography/CT was performed 1 year after the right
hemicolectomy. Maximum intensity projection images with
anterior and left lateral views are shown. There was no
suspicious 18F-FDG uptake at the anastomosis site or in the
remainder of the study.
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local recurrence rates of up to 77% [18]. Solitary intestinal
desmoids are extremely rare, with only 17 cases reported
in the literature and only 5 cases localised to the colon
[19, 20].

18F-FDG uptake in desmoid tumours has been
described in various locations in the body including
the chest wall [11], abdominal wall [12], muscles of
the extremities, mesentery and retroperitoneum [13]. 18F-
FDG PET/CT imaging has shown promise in the
evaluation of response to therapy [21]; however, the role
of PET/CT in the evaluation of desmoid tumours
remains undefined. Recently, 18F-FDG uptake was des-
cribed in a segment of colon affected by intussusception
(caused by a colonic desmoid), although the inflamma-
tion associated with the intussusception precluded any
possible evaluation of FDG avidity of the colon desmoid
itself [20].

Dual time-point 18F-FDG PET/CT imaging has been
proposed by several authors to increase the confidence of
differentiating benign colon processes from malignant
ones. A standardised dual time-point imaging protocol
does not exist at this time, with several studies suggesting
a second (delayed) acquisition anywhere from 50 min to
4.5 h following the initial acquisition [9, 10]. Our patient
was imaged at 55 min following the initial acquisition,
with the colon mass showing a 76% increase in SUVmax. In
one study, the malignant lesions showed an average 20%
increase in SUVmax on 4-h delayed images [9]. This
finding contributed to the strong suspicion of a primary
colon malignancy.

The differential diagnosis of malignant colon lesions
that are 18F-FDG avid includes adenocarcinoma [22],
gastrointestinal stromal tumour [23], leiomyosarcoma
[24], plasmacytoma [25] and lymphoma [26]. This report
highlights a potentially serious pitfall in the evaluation of
colon masses by PET/CT whereby a desmoid tumour
of the colon can mimic a primary colon malignancy on
dual time-point 18F-FDG PET/CT imaging.
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