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Abstract:

Brain metastases from gastrointestinal stromal tumors (GISTs) are extremely rare, with limited
cases documented in the literature. GISTs, mesenchymal neoplasms typically arising in the
gastrointestinal tract, most commonly metastasize to the liver and peritoneum, while brain
involvement is highly unusual and indicative of aggressive disease. This report presents a unique
case of an 84-year-old male diagnosed with low-grade GIST, who exhibited an atypical metastatic
pattern involving the brain, lungs, and bones. The patient's clinical presentation included
progressive neurological symptoms and systemic findings, confirmed through advanced imaging
and biopsy. Despite initiating Imatinib therapy, the patient’s treatment course was complicated
by family reluctance to pursue radiotherapy options, and rapid disease progression. This case
highlights the challenges of managing rare metastatic GIST presentations, the limitations of
current systemic therapies in addressing central nervous system (CNS) metastases, and the
importance of multidisciplinary care and timely intervention. The report underscores the critical
need for vigilance in identifying atypical metastatic patterns and emphasizes the role of early
systemic treatment and patient-centered decision-making in improving outcomes.
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rare metastasis.

Introduction

Gastrointestinal stromal tumors (GISTs) account for less than 1% of all gastrointestinal tract malignancies and
are the most common mesenchymal tumors of the gastrointestinal tract. GISTs frequently metastasize to the
liver and peritoneum, while brain involvement is exceedingly rare, with few reported cases. The occurrence
of brain metastases typically signifies aggressive tumor behavior and a poor prognosis. Herein, we present a

unique case of low-grade GIST with extensive metastatic involvement of the brain, lungs, and bones.

Case Presentation

Patient Background: An 84-year-old male presented to the oncology clinic in Oct 24 with complaints of

progressively worsening vision loss, persistent headache for 15 days, and loss of appetite. His medical history
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included:

- Coronary artery disease, managed with percutaneous transluminal coronary angioplasty (PTCA) in 2012.
- Diabetes mellitus, poorly controlled (HbAlc: 11.9%).

- Rotator cuff tear in the right shoulder, surgically repaired in March 2023.

Imaging studies :

« CEMRI Brain (OCT 2024): Large, solid-cystic hemorrhagic metastatic masses were noted in the
bilateral temporo-occipital regions. These lesions caused significant perilesional edema, midline shift,
and extensive bone involvement. (Fig.1)

e« A PET-CT performed on 8th November 2024 revealed a mass in the distal body of the stomach,
bilateral lung metastases, and bilateral occipital lobe masses accompanied by perilesional edema and
a midline shift.(Fig.2)

« Endoscopic Ultrasound and Biopsy (November 2024): A submucosal gastric lesion (1.5x1.2 cm)
was biopsied, confirming GIST with smooth muscle differentiation.

« Histopathology : Histopathology showed diffuse scattered spindle shaped tumor cells displaying
nuclear atypia in the form of nuclear enlargement, hyperchromasia and scant eosinophilic cytoplasm.
Immunohistochemistry was applied after which GIST was confirmed through immunohistochemical
staining which was positive for CD117 (c-KIT), DOG1, SMA(focal), desmin(focal) and CD34. The

Ki67 index was 3-5%, indicative of low-grade tumor proliferation. (Fig 3,4,5,6)

FIG 1: CE MRI BRAIN SEP 24
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FIG 2: PET CT SCAN NOV 24
Histopathology fig. 1&2(40x & 400x)- Scanner view showing diffusely scattered spindle shaped tumor cells.
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FIG 4
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Histopathology fig.3&4(400x)- High power field showing spindle shaped tumor cells showing nuclear atypia
in the form of nuclear enlargement, hyperchromasia and scant to moderate eosinophilic cytoplasm.

Fig 6: Immunohistochemistry showing positivity for DOG1. Ki-67 proliferation index was 3-5%.

Treatment Initiation and Family Decisions (November 2024):

The patient was started on Imatinib 400 mg daily.

Following input from the neurosurgery team, an excisional biopsy of the occipital lesion was performed in
Nov 24, Histological analysis revealed a spindle cell neoplasm, with immunohistochemical staining
demonstrating positivity for CD117, DOG1, and CD34, consistent with a metastatic gastrointestinal stromal
tumor (GIST). (Fig 7)
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Fig 7 : spindle cell neoplasm, with immunohistochemical staining demonstrating positivity for CD117,

DOG1, and CD34, consistent with a metastatic gastrointestinal stromal tumor (GIST).

Palliative Radiation Therapy: To control brain metastases and alleviate symptoms.

The family declined radiotherapy options due to concerns about the patient’s age and potential complications.

Discussion

Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal neoplasms of the gastrointestinal
tract but represent less than 1% of all gastrointestinal malignancies. These tumors most frequently arise in the
stomach (60-70%) and are often driven by mutations in KIT (CD117) or platelet-derived growth factor
receptor alpha (PDGFRA), making them responsive to tyrosine kinase inhibitors (TKIs) such as Imatinib.
GIST metastasis typically involves the liver or peritoneum due to hematogenous and direct spread. However,

metastasis to the brain, as in this case, is exceedingly rare and suggests aggressive tumor biology.

Atypical Metastatic Pattern

The occurrence of brain metastases in GIST is unusual, with only a handful of cases reported in the literature.
This rarity may be attributed to the molecular and histological characteristics of GIST, which rarely favor
dissemination to the central nervous system (CNS). The lung and bone metastases seen in this patient further
underscore the aggressive nature of the disease. While low-grade GISTs generally have a slower growth rate
(Ki67 3-5%), the metastatic pattern in this case indicates a potential shift in tumor behavior or the presence of

less common biological pathways facilitating CNS involvement.
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Clinical Challenges and Therapeutic Limitations
Management of metastatic GIST with brain involvement is complex and requires a multidisciplinary approach:

1. Systemic Therapy: TKIs like Imatinib are the cornerstone of GIST treatment, targeting KIT or
PDGFRA mutations. However, their efficacy in CNS lesions is limited due to poor penetration of the
blood-brain barrier (BBB). Although higher doses of Imatinib or alternative TKIs (e.g., Sunitinib or
Regorafenib) have been explored in isolated cases, their impact on brain metastases remains
suboptimal.

2. Local Therapies: Neurosurgical intervention and radiotherapy can be effective for symptom
management and local disease control in brain metastases. These approaches are particularly important
in cases of mass effect or significant neurological symptoms. Unfortunately, in this case, brain
radiotherapy was declined by the patient’s family.

3. Supportive Care: Managing complications such as cerebral edema, seizures, and pain is critical to

maintaining the patient's quality of life.

Prognostic Implications

Brain metastases in GIST patients portend a dismal prognosis, with survival typically measured in months
even with aggressive therapy. The absence of effective therapies for CNS metastases further complicates
outcomes. This case underscores the importance of early and continuous treatment adherence, as the patient's

initial decision to pursue alternative therapies likely contributed to Poor CNS symptom control.

Importance of Multidisciplinary Care
The case highlights the necessity of a team-based approach in managing such rare and aggressive
presentations. Early referral to radiation oncology, neurosurgery, and palliative care could have provided

additional symptom relief and potentially prolonged survival

Conclusion

This case underscores the rare and aggressive metastatic behavior of gastrointestinal stromal tumors (GISTSs),
particularly with involvement of the brain and lungs. Brain metastases in GIST are exceedingly uncommon
and signify advanced disease with a dismal prognosis. Our patient exhibited poor disease control with imatinib;
however, its inability to penetrate the blood-brain barrier limits its effectiveness in preventing or treating brain

lesions. Novel tyrosine kinase inhibitors with the capability to cross the blood-brain barrier may offer a
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potential solution for such cases. Additionally, local therapies such as radiotherapy and neurosurgical
interventions play a crucial role in managing brain metastases, alleviating symptoms, and improving the
patient’s quality of life.

Early intervention and a cohesive treatment plan are paramount to improving both survival and quality of life

in such challenging cases.
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