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CASE REPORT

Gastrointestinal stromal tumor in the rectum
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Abstract

This radiology case report describes an elderly female patient diagnosed with rectal gastrointestinal stromal tumor (GIST).
Although these tumors frequently occur in the gastrointestinal tract (~70%), they are relatively rare in the rectum (~0.1%).
Computed tomography (CT) scans showed a tumor invading the rectal wall, radiating laterally into the posterior vaginal
wall with well-defined focal necrosis around the lesions. Abdomino-perineal resection and posterior vaginectomy
followed by histological and immunocytochemical analyses of biopsied tissue verified further the presence of a high grade
GIST using primary antibodies directed against CD 117 and CD 34. These data support the hypothesis that GISTs are
pathologically related to mutations in receptors for tyrosine kinase pathways, and suggest that elderly individuals might be
at risk for developing ectopic forms of GISTs.
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1 Introduction

Gastrointestinal stromal tumors (GISTs) are common mesenchymal tumors of the gastrointestinal tract ™. They appear to
originate from the interstitial cells of Cajal in the Auerbach’s nerve plexus 1, where they often branch off to establish
metastatic lesions in the stomach (70%), small intestine (10%-20%) and in rare cases the esophagus and rectum %!, |n
this regard, GISTs of the rectum account for only 0.1% of all rectal tumors *”). The low incidence of tumorigenesis into the
rectum suggests that neoplastic cells within the primary GIST favor, as a yet unidentified, microenvironment for selective
growth advantage ™. The possibility that certain microenvironments provide local selective advantages for metastatic cell
growth is evidenced by the fact that even healthy cells, when seeded in suitable microenvironments, can grow into
epithelial organoids with complete and functional microvasculature .

GISTs are primarily driven by pathological activation of signaling transduction pathways, namely, the receptor tyrosine
kinase (RTK) or the platelet-derived growth factor receptor-a (PDGFRA) which allow cancer cells to survive and
proliferate under limited nutrient concentrations !, The recognition that GISTs contain activating mutations in driver
genes encoding kinase receptors has led to the development of tyrosine kinase inhibitor drugs. For example imatinib
mesylate (Gleevec), a proto-typical tyrosine kinase inhibitor is now mainly indicated for GIST and chronic myeloid
leukemia (CML) 9,
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Although GIST-derived metastatic lesions are primarily confined to the gastrointestinal tract, recent reports have raised
the possibility that sub-clonal (i.e., heterogeneous) cells from the mutated GIST base can migrate to the esophagus, liver
and anal canal ™ 22 Here, we support further this possibility by presenting a case of rectal GIST diagnosed by
computed tomography (CT) scans, histology and immunocytochemistry of biopsied rectal tissue.

2 Case report

An 87-year-old Caucasian female who initially presented with significant lower gastrointestinal bleeding, was diagnosed
with a 5.3 cm x 5.2 cmx 6.7 cm rectal mass suspicious for rectal carcinoma. Biopsy revealed the mass to be a primary
GIST of the rectum. The patient refused neo-adjuvant therapy with imatinib mesylate, due to the fear of renal toxicity,
since she only had one kidney (unilateral nephrectomy). She returned two years later with worsening obstructive
symptoms characterized mainly by constipation and perianal discomfort. CT-imaging revealed the mass to have increased
dramatically in size over the past two years. The mass now measured 10.6 cm x 9.9 cm x 12.1 cm which was 3 cm from the
left anal verge (see Figure 1). Intra-operatively the tumor was seen to be invading through the rectal wall, and focally
into the posterior vaginal wall (see Figure 2). The patient underwent an abdomino-perineal resection and posterior
vaginectomy with a permanent end colostomy. Histology and immunocytochemistry of the resected specimen showed the
mass to be composed of predominantly epithelioid cells with focal spindle, rhabdoid and myxoid features. The tumor cells
exhibited polymorphism with mitotic figures up to 12/50 HPFs (data not shown). Focal necrosis was also observed. All
resection margins were negative for tumor. Immunocytochemistry demonstrated the mass to be strongly positive for CD
117 and CD 34 (see Table). The histological features and the pattern of immunoreactivity were in support of the diagnosis:
High grade rectal gastrointestinal stromal tumor. The post-surgical recovery was uneventful.

Figure 1. Contrast-enhanced CT of the abdomen/pelvis performed at the initial clinical presentation. Axial images from
superior (A) and inferior (B) aspects of the mass (red arrows) demonstrate a 5.3 cm x 5.2 cm x 6.7 cm well-circumscribed
heterogeneous rectal tumor with areas of central necrosis, features characteristic of GIST. Differential diagnosis includes

metastatic disease, lymphoma and carcinoid tumor.

Table. Panel of primary antibodies used to diagnose and verify GIST in our patient

Antibodies Characteristic
CD 117 Strongly positive
CD 34 Strongly positive
Vimentin Positive
Pancytokeratin Negative

Cam 5.2 Negative

LCA Negative

CK5/6 Negative

(Table continued on page 39)
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Table. (continued.)

Antibodies Characteristic

S100 Negative

Desmin Negative

CEA Negative

CD10 Negative

PAX8 Negative

CD31 Negative

CD163 Negative

Serosal muscle actin Negative

Myogenin Negative

Ki-67 30 % (proliferative index)
Phospho-histone 9/50 HPFs (mitotic index)

Figure 2. Contrast-enhanced CT of the abdomen/pelvis performed two years after diagnosis demonstrates interval
increase in size of the rectal mass, now 10.6 cm x 9.9 cm x 12.1 cm. Axial images show no significant changes in
heterogeneity or central necrotic features of the rectal mass (red arrows). A: Superior aspect, B: Inferior aspect.
However the large tumor can now be seen partially occluding the rectal lumen (yellow arrow, B).

3 Discussion

GISTs are mesenchymal neoplasms in which mutations of driver genes (e.g., rtk) confer a selective growth advantage in
thriving microenvironments of the gastrointestinal tract. Most of these mutations (> 90%) are caused by gain-of-function
mutations that result in a new function ability for the encoded protein .. In this particular case, the rtk gene encodes a
trans-membrane receptor for growth factors that stimulate cell division, either directly or indirectly. As a result of this
ability, mutated cells outgrow epithelial cells that surround gastrointestinal tissues and become microscopic clones. This
process of mutation followed by clonal formation and eventually sub-clonal expansion generates a malignant tumor that
can metastasize to other self-renewing organs *® %%, The fact that genetically diverse sub-clones are found within a given
tumor mass suggests that tumor heterogeneity, whether from gene mutations or abnormal levels of proteins, can diminish
the metastatic lesion susceptibility to anti-cancer drugs. In other words, heterogeneity among the cells of a tumor provides
the seeds for drug resistance *°!.

Against this background, our patient was diagnosed with GIST of the rectum which is a relatively rare form of stromal
cancer as previously mentioned in the introduction. It should be noted that diagnosis was only based on CT scan imaging
and histo-pathological examinations. Unfortunately, cancer-genome sequencing was not performed on our patient to
determine how germ-line variants and mutations are associated with rectal carcinoma. The use of cancer-genome
sequencing would have aided in suggesting targeted therapies for our patient (e.g., phosphatidylinositol 3-kinase
Published by Sciedu Press 39



www.sciedu.ca/jbgc Journal of Biomedical Graphics and Computing, 2014, Vol. 4, No. 1

(PI3K/Akt/mammalian target of rapamycin [MTOR] inhibitors), and would have also provided information on our
patient’s genetic susceptibility to GIST. Nevertheless, once GIST was diagnosed, our patient was prescribed oral
formulation of imatinib mesylate (100 mg/daily). However, our patient refused therapeutic intervention due to the risk of
intolerable side-effects of the drug. Imatinib mesylate is a tyrosine kinase inhibitor that targets the BCR-ABL protein in
CML, c-kit (KIT) and PDGFRA M. This inhibition occurs because imatinib mesylate interferes with the catalytic activity
of tyrosine kinases, for example, in phosphorylation cascades . However, imatinib mesylate is notoriously non-selective
and it is also prescribed by dermatologists for dermatofibrosarcoma protuberans, systemic sclerosis and systemic
mastocytosis 2. Thus, adverse skin side-effects such as edema, maculopapular rashes and Stevens-Johnson syndrome are
commonly cited following imatinib mesylate therapy 2. Our patient, however, refused drug treatment due to the fact that
she had undergone unilateral nephrectomy. This appears to be a justifiable reason for non-adherence to drug therapy as
several clinical cases report acute renal failure in patients taking tyrosine kinase inhibitors for CML [ & 21,

It is safe to argue that the risk:benefit assessment ratio from imatinib mesylate therapy could have been responsible for the
significant increase in tumor mass size in our patient (from5.3cm x 5.2cm x 6.7cmto 10.6 cm x 9.9cm x 12.1 cm in 2
years-time). Indeed, current imatinib msylate therapy often shows adequate results in the management and outcome of
GISTs 4. But another possible explanation is that as our patient was advanced in age (87-years-old), her solid,
heterogeneous tumor most likely contained twice as many mutations as a morphologically identical solid tumor in a
younger patient (e.g., a 50-year-old woman). Thus, age of the patient, developmental stage of the tumor and epigenetic
changes (i.e., methylation) of the carcinoma, could have contributed to the increased neoplastic state of GIST, rather than
non-adherence to oral anti-cancer therapy in general.

As most solid tumors of size visible on CT scan imaging are thought to be resistant to virtually any prophylactic drug
agent 47 our patient underwent an abdomino-perineal resection and posterior vaginectomy of rectal GIST. Though the
primary tumor was removed, it is understood that metastatic lesions with heterogeneous sub-clonal cells cannot be
removed by surgery and must be treated with oral therapies. However as indicated earlier, our patient refused imatinib
mesylate therapy as GISTs patients under this drug regimen are at risk of developing tubulointerstitial nephropathy &2,
This severe adverse drug effect is most likely caused by differential inhibition of related tyrosine kinases in the kidney. If
renal failure is reported in such cancer patients, kidney dialysis should be considered as a disease-management strategy.

4 Conclusion

In conclusion, we have described here a clinical presentation of GIST in the rectum. Although relatively rare, GIST
formations distal from the alimentary canal are being reported more frequently. A major unresolved issue swirling around
this clinical presentation is whether rectal GIST is an ectopic occurrence directly correlated with age, or whether it is a
cancer that metastasizes from interstitial cells of Cajal to other self-renewing sites. In this regard, interstitial cells of Cajal
or interstitial Cajal-like cells are not exclusively confined to the gut, but are also present in visceral organs that generate
spontaneous rhythmic muscle contractions such as the genital system "%, Thus, it is conceivable that GISTs may also
originate within the rectum and anal canal as the aforementioned interstitial Cajal-like cells could carry oncogenes whose
protein products would become abnormally active over-time. It should be noted that no two cancers have identical clinical
courses, regardless of site of origin. What is known with a certain degree of confidence is that signal transduction
pathways involving receptor tyrosine kinases are affected by mutations in human cancers, and that all clinically approved
drugs for common forms of cancers are directed against kinases ?. Rectal GIST should be considered in the differential
diagnosis of rectal masses in elderly patients.

Abbreviations

CD (cluster of differentiation); CD 117 (or c-Kit; Gene ID: 3815) is classified as a cytokine receptor (type I11) localized to
the surface of hematopoietic stem cells (National Center for Biotechnology Information). This receptor subtype has a high
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affinity for stem cell factor ligands. CD 34 (Gene ID: 947) is a cluster of differentiation molecule localized to the
cytoplasm which functions as a cell-cell adhesion factor (National Center for Biotechnology Information).

The cytoplasmic domain for this molecule has an intracellular consensus site for protein kinase C phosphorylation.
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