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Case Report

Small bowel GIST harboring concurrent KIT exon 9 duplication 
and SDHC mutation: A case report
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ABSTRACT
Gastrointestinal stromal tumors (GISTs) are molecularly defined by oncogenic 

alterations that predict clinical behavior and response to therapy. Activating mutations 
in KIT or PDGFRA characterize most GISTs and confer sensitivity to imatinib, whereas 
succinate dehydrogenase (SDH)–deficient GISTs lack these mutations and are typically 
imatinib resistant. These molecular subtypes are generally considered mutually 
exclusive. We report a rare case of a small bowel GIST harboring both a somatic KIT 
exon 9 A502_Y503 duplication and a germline inactivating SDHC mutation (p.R50C). 
The patient received neoadjuvant high-dose imatinib with a marked radiographic and 
metabolic response, followed by complete surgical resection. Pathology demonstrated 
spindle cell GIST with significant treatment effect and retained SDHB expression. 
This case suggests that oncogenic KIT signaling may remain the dominant driver of 
GIST behavior despite the presence of a germline SDHC mutation and highlights the 
importance of integrated molecular interpretation in GIST management.

INTRODUCTION

Gastrointestinal stromal tumors (GISTs) are the 
most common mesenchymal tumors of the gastrointestinal 
tract and are thought to arise from, or share a common 
precursor with, the interstitial cells of Cajal [1, 2]. 
Advances in molecular characterization have revealed 
that GISTs represent a biologically diverse group of 
tumors with distinct oncogenic drivers, clinical behavior, 
and therapeutic vulnerabilities. In clinical practice, the 
molecular genotype of a GIST is the primary determinant 
of systemic treatment selection and predicted response [3].

Approximately 75–85% of GISTs harbor activating 
mutations in the receptor tyrosine kinases KIT or 
PDGFRA, leading to constitutive signaling and sensitivity 
to tyrosine kinase inhibitors such as imatinib [4, 5]. In 
contrast, GISTs lacking mutations in KIT or PDGFRA—

historically termed wild-type GISTs—constitute a 
heterogeneous subgroup that includes tumors associated 
with neurofibromatosis type 1, BRAF mutations, gene 
fusions, and succinate dehydrogenase (SDH) deficiency 
[4, 5]. SDH-deficient GISTs are biologically distinct, 
often occurring in younger patients, frequently arising in 
the stomach, and characteristically resistant to imatinib 
[4, 5].

Importantly, activating KIT/PDGFRA mutations 
and SDH deficiency have traditionally been considered 
mutually exclusive mechanisms of GIST tumorigenesis. 
Here, we describe a rare case of a small bowel GIST 
harboring both a somatic KIT exon 9 duplication and a 
germline SDHC mutation. This unusual molecular profile 
presented diagnostic and therapeutic challenges and 
provided insight into the hierarchy of oncogenic drivers 
in GIST.
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CASE REPORT

A 68-year-old man with no significant past medical 
history presented to the emergency department with 
acute on chronic abdominal pain. The patient reported 
approximately two months of intermittent abdominal 
discomfort and ten days of progressive pain, bloating, 
and constipation. The patient identified as Caucasian, 
non-Hispanic, of European descent, reported no family 
history of malignancy or hereditary cancer syndromes, 
denied tobacco or alcohol use and had no prior 
colonoscopy.

Computed tomography (CT) of the abdomen and 
pelvis demonstrated a large, heterogeneous intraperitoneal 
mass measuring approximately 10 × 18 × 18 cm in the right 
lower quadrant. The mass was adherent to multiple loops 
of small bowel and abutted the sigmoid colon and urinary 
bladder, without evidence of bowel obstruction, mesenteric 
or retroperitoneal lymphadenopathy, or invasion of adjacent 
organs. Magnetic resonance imaging (MRI) confirmed a 
large mixed solid and cystic mass occupying a significant 
portion of the lower abdomen and pelvis.

Image-guided core needle biopsy revealed a 
spindle cell neoplasm consistent with a GIST (Figure 
1A), with strong diffuse positivity for CD117 and DOG1, 
focal positivity for CD34 and smooth muscle actin, and 
negativity for S100. β-catenin staining demonstrated 
membranous positivity, and the Ki-67 proliferation index 
was <2% [6–8].

Next-generation sequencing of the tumor 
(NeoGenomics, NeoType™ Analysis, GIST and Soft Tissue 
Tumor Profile) identified an exon 9 KIT A502_Y503 
duplication and an inactivating SDHC p.R50C mutation, 
with low tumor mutational burden, microsatellite 

stability, and negative PD-L1 expression. No alterations 
were detected in PDGFRA, BRAF, KRAS, NRAS, HRAS, 
NF1, or SDHB. The SDHC variant was present at an 
allele frequency of 49.4%. Subsequent germline testing 
(Natera™, Empower™ Comprehensive) confirmed a 
heterozygous SDHC c.148C>T (p.R50C) variant, and the 
patient was referred for genetic counseling.

The patient’s case was discussed in a 
multidisciplinary tumor board. Neoadjuvant systemic 
therapy was recommended to facilitate resection and 
reduce surgical morbidity. In light of the KIT exon 9 
duplication, imatinib therapy was initiated [9]. Additional 
staging was performed as germline SDH mutations are 
associated with paragangliomas, pheochromocytomas, 
renal cell carcinoma, and Carney–Stratakis syndrome 
[4, 10, 11]. CT imaging of the chest, abdomen, and 
pelvis showed no evidence of metastatic disease or 
associated neoplasms other than the ileal GIST (Figure 
2A), and baseline positron emission tomography (PET)/
CT demonstrated avid uptake within the mass epicenter 
(SUVmax 10.2).

The patient began imatinib at 400 mg daily, which 
was well tolerated, and the dose was escalated to 800 
mg daily in accordance with guidelines for KIT exon 
9-duplicated GIST [9]. Treatment-related toxicities were 
limited to mild anemia and peripheral edema. After three 
months of therapy, repeat imaging demonstrated a partial 
response, with reduction of the mass to 8 × 16 × 14 cm 
(Figure 2B) and a marked decrease in metabolic activity 
(SUVmax 2.9). The patient completed six months of 
neoadjuvant imatinib before proceeding to surgery.

The patient then underwent successful surgical 
resection of the GIST. Exploratory laparotomy revealed 
a large necrotic mass arising from the ileum, adherent to 

Figure 1: Histopathologic and immunohistochemical features of the tumor biopsy. (A) Hematoxylin and eosin–stained 
section (20× magnification) demonstrating a spindle cell neoplasm with morphology consistent with gastrointestinal stromal tumor (GIST). 
(B) Immunohistochemical staining for succinate dehydrogenase subunit B (SDHB) showing retained cytoplasmic expression within 
tumor cells, visualized with diaminobenzidine chromogen and hematoxylin counterstain (20× magnification). Retained SDHB expression 
suggests preservation of SDH complex integrity despite the presence of a germline SDHC variant.
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the anterior abdominal wall, omentum, and dome of the 
bladder, without invasion of the sigmoid colon or rectum. 
En bloc resection was performed, including approximately 
10-cm of small bowel, omentum, peritoneum, and a full-
thickness portion of the bladder (Figure 3A, 3B). Final 
pathology demonstrated a 17-cm spindle cell GIST with 8 
mitoses per 5 mm² and 50–60% tumor necrosis, consistent 
with partial treatment effect. All surgical margins were 
negative. Pathologic stage was Stage IIIB (ypT4N0M0). 
Postoperatively, the patient recovered uneventfully. The 
patient resumed high-dose imatinib as adjuvant therapy 
based on NCCN guidelines [12]. At five months following 

surgery, surveillance imaging showed no evidence of 
disease recurrence.

DISCUSSION

This case illustrates an unusual molecular profile 
in GIST, combining an activating KIT exon 9 duplication 
with a germline inactivating SDHC mutation—alterations 
that are traditionally regarded as mutually exclusive. 
GISTs are molecularly stratified based on oncogenic 
drivers, and this stratification has direct therapeutic 
implications. Activating KIT or PDGFRA mutations 

Figure 2: Radiographic tumor response to neoadjuvant imatinib therapy. (A) Contrast-enhanced computed tomography (CT) 
scan at initial presentation demonstrating a large heterogeneous mass occupying the lower abdomen and pelvis. (B) Repeat CT scan obtained 
after three months of imatinib therapy showing interval decrease in tumor size and internal complexity, consistent with partial radiographic 
response.

Figure 3: Gross pathologic features of the surgically resected small bowel GIST. (A) Fresh surgical specimen demonstrating 
a large, well-circumscribed mass arising from the small bowel. (B) Formalin-fixed specimen bisected to reveal extensive central necrosis 
and cavitation consistent with treatment effect following neoadjuvant imatinib therapy.
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predict sensitivity to imatinib, whereas SDH-deficient 
GISTs represent a distinct biologic entity that is typically 
resistant to standard tyrosine kinase inhibitors.

KIT exon 9 duplications account for a minority of 
KIT-mutant GISTs and are most commonly associated 
with tumors arising in the small intestine [2, 13–16]. These 
tumors exhibit a more aggressive clinical phenotype and 
demonstrate improved outcomes with higher-dose imatinib 
compared with standard dosing. In contrast, SDH-deficient 
GISTs usually arise in the stomach, occur in younger patients 
with a female predominance, and often present as multifocal 
disease [4, 5]. Many of these SDHC-deficient tumors are 
present as part of the Carney Triad, a nonheritable syndrome 
related to SDHC hypermethylation [4].

SDHC-mutated GIST, however, is not well 
described in the literature. Experimental studies have 
shown p.R50C affects SDHC function [17]. Germline 
SDHC mutations are associated with Carney-Stratakis 
syndrome, a familial syndrome characterized by 
paragangliomas and GIST [5]. Loss of SDHB expression 
by immunohistochemistry is a defining feature of SDH-
deficient tumors and serves as a reliable diagnostic 
surrogate for SDH complex instability [18]. Paradoxically, 
the final surgical pathology demonstrated retained SDHB 
protein in this case (Figure 1B).

SDH complex dysfunction is thought to occur 
during tumorigenesis through accumulation of succinate, 
leading to pseudohypoxia and epigenetic dysregulation 
that silences an SDH-complex subunit via methylation 
[1, 4]. Loss of any SDH subunit destabilizes the entire 
complex [19]. However, development of SDH-deficient 
GIST generally requires biallelic inactivation of an SDH 
subunit gene [20]. In contrast, KIT-mutated GISTs arise 
from activating gain-of-function mutations in the KIT 
receptor tyrosine kinase, in which alteration of a single 
allele is sufficient to produce constitutive kinase signaling 
and drive tumorigenesis independent of SDH complex 
dysfunction [3]. In the present case, the identified germline 
loss-of-function SDHC mutation likely resulted in the 
inactivation of a single allele, which appears insufficient 
to destabilize the SDH complex, as evidenced by retained 
SDHB protein expression on immunohistochemistry. 
Therefore, the SDHC alteration is unlikely to have 
contributed significantly to tumorigenesis in this patient’s 
GIST.

Despite the presence of a germline SDHC mutation 
in our patient, several features strongly support KIT 
signaling as the dominant oncogenic driver. The tumor 
demonstrated a robust response to imatinib, a finding 
that would be unexpected in an SDH-deficient GIST. 
Localization to the small bowel, retained SDHB 
expression, and tumor response to high-dose imatinib are 
all characteristic of KIT exon 9–duplicated GIST rather 
than SDH-deficient GIST [21, 22].

This case underscores the importance of interpreting 
germline and somatic findings within their clinical and 

pathologic context. As broad next-generation sequencing 
becomes increasingly common, clinicians will encounter 
tumors with multiple potentially pathogenic alterations. 
Determining which mutation is the true oncogenic driver 
is critical for appropriate therapeutic decision-making. 
Given the inherent limitations of a single case report, these 
findings should be interpreted with caution, and additional 
studies are needed to determine the clinical and biological 
significance of concurrent KIT and SDHC alterations in 
GIST.

CONCLUSIONS

We report a rare case of small bowel GIST 
harboring both a somatic KIT exon 9 duplication and a 
germline SDHC mutation. Despite the coexistence of these 
alterations, the tumor behaved in a manner consistent with 
KIT-driven disease and demonstrated a marked response 
to high-dose imatinib. This case highlights the complexity 
of GIST molecular biology and emphasizes the need for 
integrated molecular, pathologic, and clinical assessment 
to guide treatment.
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