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Abstract: Primary hepatic epithelioid gastrointestinal stromal tumor (GIST) is an extremely rare neoplasm. Due to its non-specific
clinical and radiologic features, it is frequently misdiagnosed as other primary or metastatic hepatic malignancies. Here, we report the
case of an 85-year-old asymptomatic woman in whom a mass in the left hepatic lobe was incidentally identified during routine
examination. Computed tomography (CT), magnetic resonance imaging (MRI), and positron emission tomography-CT revealed
a well-defined malignant lesion in the left hepatic lobe without evidence of extrahepatic disease. The patient underwent neoadjuvant
transarterial chemoembolization (TACE), followed by left hemihepatectomy one month later. Histopathologic and immunohistochem-
ical analyses confirmed a high-risk epithelioid GIST. Adjuvant therapy with oral imatinib (400 mg/day) was initiated six weeks
postoperatively. At the 10-month follow-up, the patient remained free of tumor recurrence. Despite preoperative diagnostic challenges,
the combination of neoadjuvant TACE, curative surgical resection, and adjuvant imatinib resulted in favorable short-term outcomes in
this patient.
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Introduction
Gastrointestinal stromal tumor (GIST) is the most common mesenchymal neoplasm of the gastrointestinal tract, arising
from the interstitial cells of Cajal responsible for regulating gastrointestinal motility.' It predominantly occurs in the
stomach (60—65%) and the small intestine (20—25%), while stromal tumors arising outside the gastrointestinal tract are
defined as extragastrointestinal stromal tumors (EGISTs), accounting for less than 5% of all GISTs.>* EGISTs may
develop in various intra-abdominal and extra-abdominal sites, including the greater omentum, mesentery, retroperito-
neum, liver, pelvic cavity, vagina, and abdominal wall.”~" Among these, primary hepatic epithelioid GIST represents an
exceptionally rare subtype, with only a small number of cases documented in the literature.®

In this report, we describe a patient with high-risk primary hepatic epithelioid GIST who was successfully treated
with neoadjuvant TACE, surgical resection, and postoperative adjuvant imatinib, with favorable short-term outcomes.

Case Report

An 85-year-old woman was admitted to our hospital after a hepatic mass was incidentally detected during a routine
physical examination. She denied any symptoms, including abdominal pain, nausea, vomiting, fever, fatigue, or
unexplained weight loss. The lesion was initially identified by abdominal ultrasound, and subsequent imaging studies
were performed for further characterization. The patient had a history of subtotal gastrectomy for gastric ulcer 20 years
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earlier, with an uneventful postoperative course. She had no known chronic liver disease, viral hepatitis, hypertension,
diabetes mellitus, or other chronic medical disorders. She also denied any history of toxic exposure or blood transfusion.

Physical examination revealed stable vital signs. No jaundice was present. A hard, non-tender, immobile mass was
palpable in the left upper quadrant. No superficial lymphadenopathy was identified. The abdomen was non-tender
without rebound tenderness or guarding. Shifting dullness was absent, and no lower extremity edema was noted.

Laboratory examinations, including complete blood count, liver and renal function tests, coagulation profile, and
serum tumor markers (alpha-fetoprotein, carcinoembryonic antigen, carbohydrate antigen 19-9), were all within normal
limits. Serologic testing for hepatitis B and C viruses was negative.

Abdominal CT demonstrated a well-defined mass in the left hepatic lobe. The lesion was slightly hypodense relative
to the surrounding hepatic parenchyma and contained central hypodense areas (Figure 1a). In the arterial phase, the tumor
exhibited marked heterogeneous enhancement with intratumoral strand-like vascular structures, known as the “thread and
streak sign” (Figure 1b).” Progressive washout of contrast was observed in the portal venous and delayed phases,
consistent with a typical “fast wash-in, fast wash-out” enhancement pattern (Figure 1c and d).

Contrast-enhanced MRI showed that the solid components of the tumor were heterogeneously isointense to hyper-
intense on T2-weighted imaging (Figure 2a). After contrast administration, intense heterogeneous enhancement was seen
in the arterial phase (Figure 2b). In the portal venous and delayed phases, the tumor became more homogeneously
enhanced with gradual signal reduction (Figure 2c and d). The lesion displayed restricted diffusion on diffusion-weighted
imaging (Figure 2e). No significant contrast uptake was observed in the hepatobiliary phase following Gd-EOB-DTPA
administration (Figure 2f).

I~

Figure | Preoperative contrast-enhanced computed tomography (CT) features of the primary hepatic epithelioid GIST. (a) Unenhanced CT demonstrates a well-defined,
slightly hypodense mass in the left hepatic lobe with central hypodense areas suggestive of necrosis or hemorrhage (arrow). (b) Arterial-phase CT shows marked
heterogeneous enhancement with characteristic intratumoral strand-like vascular structures (“thread and streak sign”, arrow). (c) Portal venous-phase image shows
progressive contrast washout of the tumor (arrow). (d) Delayed-phase image shows further washout with clear demarcation from the surrounding hepatic parenchyma
(arrow).
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Figure 2 Magnetic resonance imaging (MRI) features of the hepatic mass. (a) T2-weighted image shows heterogeneous isointense to hyperintense signal within the solid
components of the tumor. (b) Arterial-phase contrast-enhanced MRI shows intense heterogeneous enhancement. (c) Portal venous-phase image shows more homogeneous
enhancement with decreasing signal intensity. (d) Delayed-phase image shows further reduction in enhancement. (e) Diffusion-weighted imaging shows marked restricted
diffusion (high signal). (f) Hepatobiliary-phase image (Gd-EOB-DTPA) shows no significant uptake within the tumor, consistent with non-hepatocellular origin.

PET-CT demonstrated markedly increased glucose metabolism within the left hepatic mass, with no abnormal foci
detected elsewhere in the body.

Based on these imaging features, the lesion was regarded as a highly suspicious hepatocellular carcinoma (HCC) in
the left hepatic lobe. Given the large tumor size and advanced patient age, neoadjuvant therapy was administered. TACE
was performed to reduce tumor volume and increase the likelihood of complete surgical resection.

Left hemihepatectomy was performed one month after TACE. Intraoperatively, a well-circumscribed mass was
confirmed in the left hepatic lobe. No enlarged lymph nodes or additional lesions were identified in the abdominal
cavity or the remaining liver parenchyma. The operation proceeded uneventfully without intraoperative complications.

Gross examination of the resected specimen showed a well-demarcated solid tumor measuring 12 cm % 10 cm x 7 cm.
The cut surface was grayish-white to dark red and fleshy, with multifocal hemorrhage (Figure 3a). The postoperative
course was uncomplicated, without bleeding, infection, or liver dysfunction. Follow-up CT on postoperative day 4
confirmed complete tumor resection with good perfusion of the remnant liver and no significant fluid collection
(Figure 3b).

Histopathologic examination revealed an epithelioid GIST with mild-to-moderate nuclear atypia and an infiltrative
growth pattern. The mitotic count was 8 per 5 mm?, consistent with a high-risk tumor. Vascular invasion was identified
within the tumor. Surgical margins were negative, and no lymph node metastasis was observed. Hematoxylin and eosin
staining showed that the tumor was composed predominantly of round epithelioid cells (Figure 4a).

Immunohistochemically, the tumor cells were diffusely positive for CD117, Dog-1, SDHB, and CD10 (Figure 4b—e¢),
and focally positive for CD34 (Figure 4f). Vascular tumor thrombus was also positive for CD34 (Figure 4g). P53 showed
a wild-type expression pattern, and the Ki-67 proliferation index was 30% (Figure 4h). The tumor cells were negative for
a broad panel of lineage-specific markers, including PDGFRa, SMA, Desmin, S-100, pan-CK, CK7, CK18, CK19,
HepPar-1, Arg-1, AFP, CEA, Glypican-3, LCA, Syn, CgA, and CD56 (Figure 4i). The final diagnosis was high-risk
primary hepatic epithelioid GIST.
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Figure 3 Gross pathological appearance and postoperative imaging evaluation. (a) Resected left hemihepatectomy specimen shows a well-circumscribed solid tumor (12 cm X
10 cm % 7 cm) with a gray-white to dark red fleshy cut surface and multifocal hemorrhage (yellow arrow). The hepatic resection margin is free of tumor involvement (white arrow).
(b) Postoperative CT (day 4) confirms complete resection of the hepatic mass, with satisfactory perfusion of the remnant liver and no significant fluid collection or complication.
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Figure 4 Histopathological and immunohistochemical features of the tumor. (a) Hematoxylin and eosin staining reveals a monotonous population of round epithelioid cells.
(b-e) Tumor cells show diffuse immunoreactivity for CD 117, Dog-1, CD10, and SDHB. (f) Focal CD34 expression is noted in the tumor cells. (g) Vascular tumor thrombus
is also positive for CD34 (arrow). (h) Ki-67 proliferation index is approximately 30%. (i) Tumor cells are negative for a broad panel of lineage-specific markers including
PDGFRa, SMA, Desmin, S-100, cytokeratins, hepatocellular markers, and neuroendocrine markers.
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Figure 5 Timeline of the sequence of diagnosis, TACE treatment, surgery, and follow-up.

The patient was discharged in good condition two weeks after surgery. Targeted therapy with oral imatinib mesylate
(400 mg daily) was initiated six weeks postoperatively. At the 10-month follow-up, the patient remained asymptomatic,
and imaging studies showed no evidence of tumor recurrence or distant metastasis. The patient was advised to receive
adjuvant imatinib for a minimum of 3 years and to undergo surveillance with contrast-enhanced CT or MRI at least every
6 months.

Based on the above case report, we constructed a timeline diagram to facilitate readers’ understanding of the clinical
course (Figure 5).

Discussion

Primary hepatic GIST is an extremely rare neoplasm. A 2025 review by Usama et al included 22 cases, with a male-to-
female ratio of 1.3:1 and mean age at diagnosis of 57.6+15.5 years'® Among these 22 cases, only 2 were epithelioid cell
subtype. Of these two cases, one was a low-risk GIST harboring a PDGFRA mutation. This patient received no targeted
therapy after curative resection, and the postoperative survival duration was not reported.® The other was a high-risk
GIST that was also preoperatively misdiagnosed as HCC or adrenal tumor. It was wild-type for c-KIT/PDGFRA, and
imatinib was considered ineffective; thus, no adjuvant targeted therapy was administered. This patient died of widespread
tumor metastasis 11 months after surgery.""

The pathogenesis of GIST remains unclear, although emerging evidence suggests a potential role for c-KIT and
PDGFRA mutations.'? ¢-KIT/PDGFRA mutation analysis is crucial for GIST diagnosis and targeted therapy decision-
making. Mutation status is particularly important for prognostication and predicting imatinib sensitivity in this rare
primary hepatic epithelioid GIST. In this case, genetic testing was not performed due to objective reasons—the patient
refused further c-KIT/PDGFRA mutation analysis because of poor economic conditions.

Clinical manifestations of primary hepatic GIST are nonspecific. Most patients are asymptomatic, and lesions are
discovered incidentally during routine examinations.'® No specific serum biomarkers are available for this entity; tumor
markers including AFP and CEA are typically normal, which helps distinguish primary hepatic GIST from hepatocellular

carcinoma and metastatic gastrointestinal malignancies.'®
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Imaging plays a critical role in the preoperative evaluation of primary hepatic GIST, but radiologic features are often
non-specific and may lead to misdiagnosis. In our case, the tumor displayed a “fast wash-in, fast wash-out” enhancement
pattern on dynamic CT and MRI, mimicking HCC and resulting in preoperative diagnostic uncertainty. To the best of our
knowledge, the present study is the first to report the “thread and streak sign” observed in the arterial phase on CT in
a GIST. Whether this imaging characteristic is common in primary hepatic epithelioid GIST warrants further verification
in larger cohorts.

Definitive diagnosis relies on histopathological and immunohistochemical examinations.® Histologically, GISTs are
categorized into spindle-cell, epithelioid, and mixed types. The epithelioid variant is rare and associated with higher
malignant potential.® Risk stratification is based on tumor size, mitotic index, and anatomic location. Tumors with
a mitotic rate > 5 per 5 mm? or large dimensions are classified as high-risk, with an increased risk of recurrence and
metastasis.'® In this case, the tumor measured 12 cm x 10 cm x 7 cm with a mitotic count of 8 per 5 mm?, fulfilling
high-risk criteria. The presence of vascular invasion further indicated aggressive biological behavior.

Immunohistochemistry is indispensable for the diagnosis of GIST. CD117 and Dog-1 are the most sensitive and
specific markers, with positivity rates exceeding 95%.'* In the present case, diffuse expression of CD117 and Dog-1
confirmed the diagnosis. Preserved SDHB expression excluded the rare SDHB-deficient subtype, which is associated
with poor prognosis. '

Surgical resection with negative margins remains the first-line curative treatment for localized primary hepatic GIST.'®
For large or high-risk HCC, neoadjuvant TACE may be used to reduce tumor burden and improve resectability.'” In this case,
we initially diagnosed the lesion as HCC preoperatively, therefore, the patient received neoadjuvant TACE. At present, there
are only sporadic reports on the use of TACE in the treatment of primary hepatic GIST.'® Whether TACE offers beneficial
effects in primary hepatic GIST requires further validation with more cases and clinical studies.

For high-risk GIST, adjuvant imatinib therapy is recommended for at least three years postoperatively, as it
significantly reduces recurrence and improves survival.'” Our patient was started on adjuvant imatinib (400 mg/day)
six weeks after surgery and remained disease-free at the 10-month follow-up, indicating a favorable short-term response.
Given the high-risk features, prolonged adjuvant treatment and close long-term surveillance are warranted.

This report is limited by its nature as a single case with relatively short follow-up. Long-term prognosis remains to be
determined. In addition, the absence of c-KIT and PDGFRA mutational analysis limits prediction of imatinib sensitivity
and prognostic stratification. Future studies involving larger cohorts, comprehensive molecular profiling, and extended
follow-up are needed to establish standardized diagnostic and therapeutic algorithms for this rare tumor.
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