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Case Report
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tumor case accompanied by elevated CEA
mimicking rectal carcinoma on *8F-FDG PET/CT
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Abstract: Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal neoplasm arising from gas-
trointestinal tract and can be benign or malignant. Rectal GISTs are rare and have poor prognosis. We here reported
an older male who presented with features of distending discomfort in the rectum and pain in the anus due to a
large rectal tumor. Physical examinations detected a mass in the rectum without blood staining on the gloved fin-
ger. Carcinoembryonic antigen (CEA) was found to be slightly elevated and the prostate-specific antigen level was
normal. 8F-FDG PET/CT showed a soft tissue density mass at the bottom of the pelvic, with an unclear boundary
to the surroundings with the significantly increased FDG uptake (SUVmax 17.5). Although a rectal carcinoma was
suspected based on the finding of PET/CT and CEA, the histopathological examination confirmed the diagnosis of
the malignant GIST of the rectum. The patient was then treated with imatinib and on follow-up regularly. In this case,
18F-FDG PET/CT shows the advantage of visualizing both primary and metastatic lesions and provides valuable

information for the diagnosis, staging, evaluation, and prognosis of GIST.
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Introduction

Gastrointestinal stromal tumors (GISTs) are the
most common mesenchymal neoplasm arising
from interstitial cells of Cajal in the gastrointes-
tinal tract. GISTs most commonly occur in the
stomach and the small intestine [1]. Rectal
GISTs are rare and reported to account for only
5% of all GISTs [1, 2]. Tumors in the rectum
present a challenge in diagnosis and treatment
compared to other locations within the gastro-
intestinal tract, because of the complexity
of pelvic anatomy and poor prognosis. The
common clinical symptoms are abnormal
bowel movement, rectal masses and rectal
bleeding. 2-Deoxy-2-[fluorine-18]-fluoro-D-glu-
cose (*8F-FDG) positron emission tomography
computed tomography (PET/CT) is an impor-
tant diagnostic and staging tool for the GISTs
[3], which has also been found to be highly sen-
sitive in assessment of response to Imatinib
[4]. Here, we present a case of a gastrointesti-

nal stromal tumor of rectum imaged by *8F-FDG
PET/CT.

Case presentation

A 68-year-old man presented with complaints
of dysuria, distending discomfort in the rectum
and pain in the anus for more than one year
with a change in stool form. Physical examina-
tions detected a mass at the 3 o’clock direction
about 4 cm to the anus in the knee-chest posi-
tion, which was found with firm texture, smooth
surface, well-defined borders and good mobility
on palpation. Blood staining was not detected
on the gloved finger. Laboratory tests showed
slightly increased carcinoembryonic antigen
(CEA, 7.36 ng/ml) and carbohydrate antigen
242 (CA-242 20.71 U/ml). The prostate-specific
antigen level was normal. The patient had a his-
tory of hyperplasia of prostate for more than 10
years and pulmonary tuberculosis for more
than 20 years.
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Figure 1. *8F-FDG PET/CT images. (A) The whole-body maximum intensity projection showed the hypermetabolic le-
sion of the rectum. (B) Pelvic transverse, (C) Sagittal and (D) Coronal images showed a soft tissue density mass at
the bottom of the pelvic, with an unclear boundary to the rectum and right seminal vesicle. Increased FDG uptake

of the lesion was observed with SUVmax 17.5.

Contrast-enhanced computed tomography (CT)
of the abdomen revealed an irregular soft-tis-
sue mass in the mesorectum on the right with
infiltration into rectal muscular and the right
margin of prostate. The size of the lesion was
62 mm x 62 mm x 49 mm. To further evaluate
the whole-body situation, ¥F-FDG PET/CT was
performed. PET/CT showed a soft tissue densi-
ty mass at the bottom of the pelvic, with an
unclear boundary to the rectum and right semi-
nal vesicle, measured 62 mm x 55 mm x 48
mm (Figure 1). FDG uptake of the lesions was
significantly increased (SUVmax 17.5) and no
enlarged lymph nodes with increased FDG
uptake were found around the rectum in the
pelvis, suggesting a rectal malignant tumor.
Multiple high density lymph nodes with slightly
increased FDG uptake (SUVmax 5.6) were
found in hilum and mediastinum, however they
were considered to be age-related non-specific
because of high density.

Biopsy of the rectum was reported as spindle
cell tumor arranged in fascicles and braided
with mild to moderate atypia. Immuno-
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histochemiscal staining showed positive for
CD117,CD34, DOG-1, SMA and Ki-67 (8%), and
negative for Desmin, S-100 and SDHB (Figure
2). A final diagnosis of malignant GIST of the
rectum at high risk was then made according to
the National Institutes of Health (NIH) staging
system [5].

After considering the condition of the patient,
Imatinib, which is a kind of specific tyrosine
kinase receptor inhibitor, was used to treat the
GISTs and transurethral resection of the pros-
tate was performed for the treatment of benign
prostatic hyperplasia. The patient was followed
up regularly without any evidence of recur-
rence. After 2 months of treatment, magnetic
resonance imaging (MRI) showed that the size
of the tumor changed to 35 mm x 38 mm x 37
mm, and there were no enlarged lymph nodes
around (Figure 3).

Discussion

GISTs originate from the interstitial cells of
Cajal, which arise from the muscularis propria
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Figure 2. Histologic and immunohistochemical features. (A) x 200 and (B) x 400 Hematoxylin-eosin (HE) staining
showed that pindle cell tumor were arranged in fascicles and braided with mild to moderate atypia (C) CD117 posi-

tive (D) DOG1 positive.

Figure 3. (A) Transverse and (B) sagittal sections of pelvis MRI imaging after
2 months of imatinib treatment. A significant reduction in the size of the
rectal mass was shown.

of the gastrointestinal tract wall [6]. GISTs
develop with the activating mutation of c-kit/
platelet-derived growth factor receptor alpha
(PDGFRa) in most cases. Majority of GISTs
occur in the gastrointestinal tract. Stomach
(50% to 60%) and the small intestine (25%) are
common primary sites whereas primary rectal
GISTs are rare (5%). The most common meta-
static sites of GISTs are liver and peritoneal.
Several rare distant metastatic sites, such as
bones and lungs, have also been reported [2].
Bones metastases usually involve the mandi-
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ble, spine and femur, whereas
there was also a case of
metastasis to the scapula [7].
Previous epidemiology evi-
dence has shown that most
rectal GISTs patients are aged
16 to 84 years old and are
diagnosed at a median age of
54 years with a higher inci-
dence in males [8]. There were
no special clinical manifesta-
tions in the early stage of rec-
tal GISTs, and many rectal
GISTs were accidentally found
during physical examination.
With the development of
GISTs, patients may have clini-
cal manifestations such as hematochezia, dif-
ficulty in defecation or changes in defecation
habits. In this case, the clinical manifestations
were distending discomfort in the rectum, pain
in the anus and a change in stool form. Dysuria
was considered the result of benign prostatic
hyperplasia.

Accurate diagnosis of the rectal GISTs is estab-
lished by biopsy and immunohistochemistry.
According to tumor cell morphology, majorities
of GISTs can be divided into three subtypes:
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spindle cell type, epithelioid type, and mixed
spindle cell-epithelial type [9]. The best immu-
nostaining method to identify gastrointestinal
stromal tumors is the detection of expression
of KIT, also known as CD117, a transmembrane
tyrosine kinase receptor that has been immu-
nolocalized in various tumors. About 5% of gas-
trointestinal stromal tumors do not stain posi-
tive for KIT. Other immunohistochemical mar-
kers commonly observed in GISTs are CD34
(60%-70%) and smooth muscle actin (SMA)
(30%-40%). A small number of gastrointestinal
stromal tumors can be positive for desmin or
S-100. Molecular testing revealed that most
cases had activating mutations in the KIT or
PDGFRA genes, and some cases involved other
molecular changes, including mutations in the
succinate dehydrogenase (SDH) subunit, BRAF,
NF1, K/NRAS, and PIK3CA, as well as gene
rearrangements, such as FGFR1, NTRK3 and
BRAF, etc [9].

CT and MRI play considerable role in evaluation
of rectal GISTs size, morphology, depth of infil-
tration and metastasis for diagnosis, prognosis
and recurrence. Contrast enhancement CT
scan shows solid nodule or mass in the rectum
with enhancement by intravenous contrast
medium. GISTs are hyper-vascular, most of
which are inhomogeneous medium to high
enhancement. MRl is performed when patients
cannot tolerate intravenous contrast media or
GISTs occur in the untypical sites such as rec-
tum which need to evaluate the range of surgi-
cal anatomy. In this case, CT was used to
assess the size and extent of tumor. However,
CT and MRI imaging are limited in detecting
whole body metastasis of GISTs.

18F-FDG PET/CT imaging, combining the advan-
tages of both anatomic information from CT
and functional information from PET, will be
helpful for clinical decision-making, response
evaluation and prognosis, etc. There were sev-
eral previous cases of rectal GISTs imaged by
PET/CT reported. Kramp et al [10] found a large
metabolically active distal rectal tumor with
macroscopic invasion of the surroundings, and
observed decrease in tumor size and complete
metabolic evaluation within 3 months after
treatment. Selcukbiricik et al [7] showed a rec-
tal GIST with a large metabolically active lesion
in scapula, which revealed metastasis in scap-
ula. Li et al [11] reported a rectal GIST without
metastasis and SUVmax of the tumor was 8.8.
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In our case, the SUVmax was significantly high
(17.5). All the lesions of the reported patients
showed hypermetabolism.

Because GISTs often lack specific clinical mani-
festations at the early stage, many patients
might have metastatic disease when GIST is
diagnosis. In previous literature reports, the
metastasis rate at the time of diagnosis was as
high as 61% [12]. CT and MRI have limitations
in detecting metastatic lesions, whereas PET/
CT imaging plays an important role in GISTs
staging because it visualizes both primary and
metastatic lesions. PET/CT is also helpful in
identifying unknown primary lesions or clarify-
ing ambiguous CT findings when CT findings are
inconclusive or inconsistent with clinical find-
ings [13]. The sensitivity of PET to detect GISTSs,
including metastases, ranges from 86% to
100% [14, 15]. PET/CT accurately delineates
the primary tumor and metastases, and is used
to guide the clinical treatment. Lesions that
have little impact on adjacent major organs can
be directly surgically resected. For inoperable
lesions, targeted treatment can be used to
reduce the size of the tumor and monitor
changes in the condition. If adjuvant therapy is
effective, PET/CT can also be used to deter-
mine the surgical field [16].

Previous studies have shown that SUVmax can
help predict the malignant potential of GISTs,
because FDG-PET reflects the functional activ-
ity of lesions. Park et al [17] reported that
SUVmax was significantly associated with NIH
risk score. The optimal cut-off value for low risk
(NIH very low, low risk) and high risk (NIH medi-
um and high risk) was 3.94. In this case, the
SUVmax of tumor is 18.4. Finally, it also carries
a high risk, which is consistent with previous
research.

PET/CT also allows timely assessment of treat-
ment response to imatinib therapy. Imatinib is
recommended for preoperative drug therapy to
reduce tumor volume, reduce clinical stage,
avoid joint organ resection, and is also recom-
mended for unresectable and metastatic
tumors. In previous studies, CT had been used
to assess the effect of treatment on volumetric
changes in solid tumors, but not all tumors that
respond to imatinib treatment shrunk immedi-
ately after treatment due to cystic degenera-
tion or hemorrhage. The conditions of some
patients progressed after treatment, but there
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might be no significant change on CT, and even
the volume shrunk due to the increase of nod-
ules and density in the tumor [18]. However,
there are short-term changes in tumor metabo-
lism, mainly manifested by decreased *¥F-FDG
uptake in responsive patients, which is faster
and more accurate than volumetric measure-
ments [19, 20]. Studies have shown that the
shortest changes in 8F-FDG uptake can be
observed after 24 hours of treatment [21].
PET/CT can also play a role in prognostic
assessment, Choi [22] found that patients
whose SUVmax of tumor decreased significant-
ly after treatment had a longer tumor progres-
sion-free survival.

In this case, the patient presented with a rectal
mass with high FDG uptake (SUVmax 17.5),
requiring differential diagnosis from rectal ade-
nocarcinoma and lymphoma. Rectal adenocar-
cinoma lesions are mostly soft tissue masses
with endophytic growth. Patients with rectal
adenocarcinoma often present with abdominal
pain, changes in bowel habits, hematochezia,
with increased tumor biomarkers such as CEA.
Advanced tumors could invade adjacent tis-
sues, and distant multiple liver metastases
are common. Patients with lymphoma often
have enlarged livers and spleens, as well as
enlarged lymph nodes in other parts of the
body. Most of the lesions grow infiltrative along
the intestinal wall, with diffuse thickening and
wide distribution. Rectal adenocarcinoma and
lymphoma also showed hypermetabolism on
PET/CT. Previous evidence showed that the
SUVmax of primary gastrointestinal lymphoma
is higher than GISTs [23]. In other cases, inflam-
matory lesions and physiological uptake can
also lead to false-positive on PET/CT, while
necrosis and myxoid degeneration can also
lead to false-negative results.

For patients diagnosed as GISTSs, clinical evalu-
ation should be performed first to determine
the location, size, location, and metastasis of
the tumor to select the treatment options. The
middle and lower part of the rectum is located
in the pelvic cavity, and has a complex relation-
ship with surrounding organs, nerves, and
blood vessels. Once this part of GIST grows,
there is a risk of resection of the rectum and
anus or even joint resection of the pelvic
organs. In addition, complex pelvic surgery also
has the risk of pelvic nerve damage, which may
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affect the patient’s postoperative defecation
function and sexual function. Therefore, more
aggressive treatment should be taken for rec-
tal GISTs. The basic principles of GISTs surgical
treatment include: complete tumor resection
confirmed negative resection margins (R0O), not
recommending routine lymph node dissection,
avoiding intraoperative tumor rupture, and pro-
tecting the integrity of the tumor pseudocap-
sule. Imatinib mesylate (IM), a kind of specific
tyrosine kinase receptor inhibitor, should be
used when the tumor is unresectable or is
expected to have a high risk of complications
after resection, and surgery should be per-
formed after tumor shrinkage. Tumor size,
mitotic index, RO resection, and c-kit positivity
are important prognostic factors. Previous evi-
dence showed that even if the tumor was com-
pletely resected, the recurrence rate of malig-
nant GISTs that invaded and metastasized was
as high as 41% [24], and the 5-year survival
rate of patients was less than 45% [2], which
required long-term follow-up.

Conclusion

Gastrointestinal stromal tumors of the rectum
are rarely reported tumors, and this primary
location site is more likely to have worse out-
comes. Rectal GISTs should be taken in to
account when patients present with hemato-
chezia, difficulty in defecation or changes in
defecation habits. Diagnosis is established by
biopsy and immunohistochemistry. *®F-FDG
PET/CT takes the advantage of evaluating the
whole-body situation by combining anatomic
and functional information, providing guidance
for diagnosis, staging, clinical decision-making,
prognosis and recurrence detection of rectal
GISTs.

Acknowledgements

This study was funded by the Beijing Science
Foundation for Distinguished Young Scholars
(JQ21025), Beijing Municipal Science &
Technology Commission (Z2211000074220-
27), Peking University Medicine Fund of
Fostering Young Scholars’ Scientific & Tech-
nological Innovation (BMU2022PY006).

Disclosure of conflict of interest

None.

Am J Nucl Med Mol Imaging 2023;13(1):26-32



A rectal gastrointestinal stromal tumor case on *¥F-FDG PET/CT

Address correspondence to: Dr. Lei Kang, De-
partment of Nuclear Medicine, Peking University
First Hospital, Beijing 100034, PR China. Tel: +86-
10-83575252; E-mail: kanglei@bjmu.edu.cn

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

31

Karthikeyan M, Kolandasamy C and Naganath
Babu OL. Malignant gastrointestinal stromal
tumor of rectum: a case report and review of
literature. Surg J (N Y) 2022; 8: e60-e64.
DeMatteo RP, Lewis JJ, Leung D, Mudan SS,
Woodruff JM and Brennan MF. Two hundred
gastrointestinal stromal tumors: recurrence
patterns and prognostic factors for survival.
Ann Surg 2000; 231: 51-58.

Van den Abbeele AD. The lessons of GIST-PET
and PET/CT: a new paradigm for imaging. On-
cologist 2008; 13 Suppl 2: 8-13.
Valls-Ferrusola E, Garcia-Garzén JR, Ponce-
Lopez A, Soler-Peter M, Fuertes-Cabero S, Mor-
agas-Solanes M, Riera-Gil E, Carri6-Gasset |
and Lomena-Caballero F. Patterns of extension
of gastrointestinal stromal tumors (GIST) treat-
ed with imatinib (Gleevec®) by **F-FDG PET/CT.
Rev Esp Enferm Dig 2012; 104: 360-366.
Fletcher CD, Berman JJ, Corless C, Gorstein F,
Lasota J, Longley BJ, Miettinen M, O’Leary TJ,
Remotti H, Rubin BP, Shmookler B, Sobin LH
and Weiss SW. Diagnosis of gastrointestinal
stromal tumors: a consensus approach. Hum
Pathol 2002; 33: 459-465.

Kindblom LG, Remotti HE, Aldenborg F and
Meis-Kindblom JM. Gastrointestinal pacemak-
er cell tumor (GIPACT): gastrointestinal stromal
tumors show phenotypic characteristics of the
interstitial cells of Cajal. Am J Pathol 1998;
152: 1259-1269.

Selcukbiricik F, Tural D, Ozturk MA, Dervisoglu
S, Sager S, Hiz M and Mandel NM. Gastrointes-
tinal stromal tumor of the rectum with scapu-
lar metastasis: a case report. J Med Case Rep
2012; 6: 145.

Zhang P, Wang M and Lin G. Diagnosis and
treatment of primary rectal gastrointestinal
stromal tumors. Chinese Journal of Practical
Surgery 2021; 41: 543-549.

Expert Committee of Clinical Practice Guide-
line for the Pathological Diagnosis of Gastroin-
testinal Stromal Tumor (2022 version). Clinical
practice guideline for the pathological diagno-
sis of gastrointestinal stromal tumor (2022
version). Zhonghua Bing Li Xue Za Zhi 2022;
51: 959-969.

Kramp KH, Omer MG, Schoffski P and d’"Hoore
A. Sphincter sparing resection of a large ob-
structive distal rectal gastrointestinal stromal
tumour after neoadjuvant therapy with ima-
tinib (Glivec). BMJ Case Rep 2015; 2015:
bcr2014207775.

(11]

[12]

(13]

(15]

(16]

[17]

(18]

[19]

[20]

Li SX, Tang MD, Lin DY, Liu DJ, Lyu QH, Zhang
JP and Cai ZH. The value of *8F-FDG PET-CT im-
aging in predicting the malignant potential of
GIST. Zhonghua Zhong Liu Za Zhi 2017; 39:
821-827.

Burkill GJ, Badran M, Al-Muderis O, Meirion
Thomas J, Judson IR, Fisher C and Moskovic
EC. Malignant gastrointestinal stromal tumor:
distribution, imaging features, and pattern of
metastatic spread. Radiology 2003; 226: 527-
532.

Demetri GD, Benjamin RS, Blanke CD, Blay JY,
Casali P, Choi H, Corless CL, Debiec-Rychter M,
DeMatteo RP, Ettinger DS, Fisher GA, Fletcher
CD, Gronchi A, Hohenberger P, Hughes M, Jo-
ensuu H, Judson |, Le Cesne A, Maki RG, Morse
M, Pappo AS, Pisters PW, Raut CP, Reichardt P,
Tyler DS, Van den Abbeele AD, von Mehren M,
Wayne JD and Zalcberg J; NCCN Task Force.
NCCN Task Force report: management of pa-
tients with gastrointestinal stromal tumor
(GIST)-update of the NCCN clinical practice
guidelines. J Natl Compr Canc Netw 2007; 5
Suppl 2: S1-29; quiz S30.

Gayed |, Vu T, lyer R, Johnson M, Macapinlac H,
Swanston N and Podoloff D. The role of *8F-
FDG PET in staging and early prediction of re-
sponse to therapy of recurrent gastrointestinal
stromal tumors. J Nucl Med 2004; 45: 17-21.
Kamiyama Y, Aihara R, Nakabayashi T, Mochiki
E, Asao T, Kuwano H, Oriuchi N and Endo K.
18F-fluorodeoxyglucose positron emission to-
mography: useful technique for predicting ma-
lignant potential of gastrointestinal stromal tu-
mors. World J Surg 2005; 29: 1429-1435.
Basu S, Mohandas KM, Peshwe H, Asopa R
and Vyawahare M. FDG-PET and PET/CT in the
clinical management of gastrointestinal stro-
mal tumor. Nucl Med Commun 2008; 29:
1026-1039.

Park JW, Cho CH, Jeong DS and Chae HD. Role
of F-fluoro-2-deoxyglucose positron emission
tomography in gastric GIST: predicting malig-
nant potential pre-operatively. J Gastric Cancer
2011; 11: 173-179.

Werewka-Maczuga A, Osinski T, Chrzan R, Buc-
zek M and Urbanik A. Characteristics of com-
puted tomography imaging of gastrointestinal
stromal tumor (GIST) and related diagnostic
problems. Pol J Radiol 2011; 76: 38-48.
Antoch G, Kanja J, Bauer S, Kuehl H, Renzing-
Koehler K, Schuette J, Bockisch A, Debatin JF
and Freudenberg LS. Comparison of PET, CT,
and dual-modality PET/CT imaging for monitor-
ing of imatinib (STI571) therapy in patients
with gastrointestinal stromal tumors. J Nucl
Med 2004; 45: 357-365.

Van den Abbeele AD, Gatsonis C, de Vries DJ,
Melenevsky Y, Szot-Barnes A, Yap JT, Godwin
AK, Rink L, Huang M, Blevins M, Sicks J, Eisen-

Am J Nucl Med Mol Imaging 2023;13(1):26-32



[21]

[22]

32

A rectal gastrointestinal stromal tumor case on 8F-FDG PET/CT

berg B and Siegel BA. ACRIN 6665/RTOG
0132 phase |l trial of neoadjuvant imatinib
mesylate for operable malignant gastrointesti-
nal stromal tumor: monitoring with F-FDG
PET and correlation with genotype and GLUT4
expression. J Nucl Med 2012; 53: 567-574.
Abhyankar SA and Nair N. Highlighting the role
of FDG PET scan in early response assessment
of gastrointestinal stromal tumor treated with
imatinib mesylate. Clin Nucl Med 2008; 33:
213-214.

Choi H, Charnsangavej C, Faria SC, Macapinlac
HA, Burgess MA, Patel SR, Chen LL, Podoloff
DA and Benjamin RS. Correlation of computed
tomography and positron emission tomogra-
phy in patients with metastatic gastrointestinal
stromal tumor treated at a single institution
with imatinib mesylate: proposal of new com-
puted tomography response criteria. J Clin On-
col 2007; 25: 1753-1759.

[23] Deng Y, Wang Q and Wu H. *8F-FDG PET/CT

(24]

features of gastrointestinal stromal tumor and
primary gastrointestinal lymphoma: compari-
son analysis. Chinese Journal of Medical Imag-
ing Technology 2014; 30: 881-884.

Pierie JP, Choudry U, Muzikansky A, Yeap BY,
Souba WW and Ott MJ. The effect of surgery
and grade on outcome of gastrointestinal stro-
mal tumors. Arch Surg 2001; 136: 383-389.

Am J Nucl Med Mol Imaging 2023;13(1):26-32



