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Abstract

Here is a case of a 74 years old male with chronic co-morbidities and then diagnosed with Gastrointestinal Stromal Tumor (GIST) 
presenting as a lobulated 16.9 x 25 x 17.8 cm mass arising from the fundus and proximal body of the stomach by CT Scan and a 
bleeding lobulated mass at gastric wall by gastroscopy.  After imatinib for 62 days, CT Scan showed gastric pneumatosis occupying 
the area where the gastric mass is.
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Introduction

Gastrointestinal stromal tumors (GISTs) are considered rare tumors, 
accounting for less than 1% of all gastrointestinal tumors.  Global 
incidence is estimated at about 10 to 15 cases per million people 
per year (approximately 1.5 per 100,000 population). Despite their 
rarity, GISTs are the most common mesenchymal tumors of the 
gastrointestinal tract, representing around 80% of gastrointestinal 
non-epithelial tumors and about 5% of all sarcomas.  The most 
frequent primary site for GIST is the stomach (about 63% of 
cases), followed by the small intestine (around 30%) [1-3]. 

Imatinib is the first-line treatment for most patients with advanced, 
unresectable, metastatic, or high-risk gastrointestinal stromal 
tumors (GIST). It is a tyrosine kinase inhibitor targeting KIT 
and PDGFRA mutations, which are common drivers of GIST.  In 
advanced/ metastatic/ unresectable GIST, the standard starting dose 
is 400 mg orally once daily, continued until disease progression or 
unacceptable toxicity [4-5].

Imatinib induces partial responses in 65–70% of metastatic GIST 
cases, and disease stabilization is observed in many others. Median 
progression-free survival (PFS) is approximately 2–3 years; 

overall survival is significantly prolonged compared to historical 
chemotherapy [6].

Imatinib treatment for gastrointestinal stromal tumors (GIST) 
is generally continued indefinitely in patients with advanced or 
metastatic disease as long as the therapy is effective and well-
tolerated, and the disease remains stable. Clinical trials show 
that stopping imatinib often leads to rapid disease progression 
or recurrence, even after 1, 3, or 5 years of disease control.  
International guidelines recommend that patients with unresectable, 
metastatic, or recurrent GIST should not stop imatinib unless there 
is progression or significant toxicity.  Disease progression is the 
main indication to stop imatinib, after which alternative therapies 
are considered.  Evidence shows that continuous, uninterrupted 
therapy yields better long-term outcomes; imatinib should not be 
discontinued unless medically necessary [6-11].

A very select subgroup of patients with oligometastatic GIST, who 
have achieved complete remission via surgery or ablation after 
long-term imatinib use, may consider stopping imatinib as part 
of a monitored clinical protocol.  In these highly selected cases, 
about 40% remain progression-free three years after stopping, but 
most patients will eventually relapse, and imatinib can often regain 
control if reintroduced.  Discontinuation in the adjuvant setting 
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for localized, high-risk GIST follows a fixed course (e.g., 3 years) 
rather than indefinite therapy [12-13].

Intolerable side effects, comorbidities, or patient preference 
(with thorough counseling) may also prompt discontinuation, but 
this carries a high risk of disease flare and should be done with 
great caution.  For patients requiring surgery, imatinib may be 
temporarily stopped and restarted postoperatively [14-15].

Common side effects include fluid retention, rash, diarrhea, muscle 
cramps, fatigue, and mild cytopenias.  Most adverse effects are 
manageable, and therapy is typically well tolerated [4].

Gastric pneumatosis can theoretically occur in GIST treated with 
imatinib, but reports of this specific phenomenon are exceedingly 
rare.

Case Report

This is a 74 years old male with one after the one development 
of co-morbidities becoming  chronic since 1990 - fatty liver, 
multinodular goiter, 1st degree AV block, cardiomegaly, aortic 
valve sclerosis, hypertension, dyslipidemia, non-insulin dependent 
diabetes, benign prostatic hypertrophy, benign positional 
paroxysmal vertigo, sleep apnea, diffuse idiopathic skeletal 
hyperostosis, arthritis, non-specific interstitial lung disease/ 
recurrent pneumonia/ bronchitis, kidney calculus/ cysts, venous 
insufficiency/ chronic peripheral edema/ incompetent right 
saphenofemoral venous junction/ chronic venous stasis/ bilateral 
leg edema, on-off cellulitis, managed by a multidisciplinary 
clinical specialty team.

In June 2025, his abdominal CT Scan showed an exophytic 
lobulated gastric 16.9 x 25 x 17.8 cm mass with central hypodense 
areas (likely necrosis) arising from fundus and proximal 
body of stomach, exerting severe mass effect on remaining 
stomach, pancreas, left hepatic lobes transverse colon, abuts left 
hemidiaphragm, and distends anterior abdominal wall. Gastroscopy 
with endoscopic UTS showed a 129.17 x 97.11 mm hypoechoic 
mass with lobulations at gastric wall adjacent to liver, with some 
bleeding.  Gastric mass biopsy showed GIST, spindle cell type, 
mitotic rate 4 per 5 mm sq, low grade, CD34+, CD117+, Desmin-, 
DOG1+, HER-, S100-, Ki67-, 21-30% proliferative index, no loss 
of nuclear expression of MMR proteins.  

Figure 1 a-c: June 29, 2025 Abdominal CT Scan showing 
hypodense mass.
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He started imatinib 7-16 July 2025, at 600 mg a day, stopped when 
he got admitted for infection (cellulitis) and anemia.  He resumed 
imatinib 400 mg a day 23 July up to 12 September, when he was 
re-admitted for bilateral pleural effusion noted without malignant 
cells, acute pulmonary congestion, paroxysmal atrial fibrillation 
in rapid ventricular response, recurrent moderate skin and soft 
tissue infection of the bilateral lower extremities, considering 
sepsis, impending acute renal failure, multifactorial anemia and 
hypoalbuminemia, occult gastrointestinal blood loss, bronchial 
asthma, metabolic syndrome, for which he was stabilized and then 
discharged with instructions on out-patient continuing medical 
management. Imatinib for GIST was resumed after 13 days 
deferment.  

In the above latest admission, his abdominal CT Scan showed 
gaseous distention of stomach with ill-defined nodular thickening 
of posterior aspect of the body; the previously noted large lesion 
in stomach was not clearly demonstrated due to gaseous distended 
stomach.

Figure 2: a-c:  September 17, 2025 Abdominal CT Scan showing 
previously noted large mass in stomach not clearly demonstrated 
due to gaseous content.

Endoscopic esophagogastroduodenoscopy plus endoscopic 
internal drainage using plastic stent and insertion of duodenal tube 
were done on 23 September 2025, repositioned to the jejunum 
on 29 September 2025.  By x-ray (5 October 2025), a gas-filled 
mass is still appreciated in the upper abdomen, in the region of the 
stomach. The feeding tube was seen coursing within, with its tip 
located lateral to the mass, which may be in the distal segment of 
the stomach. No distinct kink was noted in this study.

The patient was readmitted for fever and anemia, and resolved 
accordingly. X-ray of abdomen showed unchanged gas-filled 
focus.
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Figure 3a,b: X-ray of abdomen.

On 13 November 2025, he underwent exploratory laparotomy, 
sleeve gastrectomy with resection of greater curvature mass and 
tube jejunostomy; the mass was cystic, 18.5 x 11.0 x 10.0 cm 
(27% of previous mass size), with tan-brown gelatinous wall, 
positive for K. pneumoniae and P. aeruginosa. Histopathology 
indicated stromal tumor, spindle type (residual), histologic grade 
G1, mitotic rate <5/5 mm2, all margins negative, no lymph nodes 
found, omentum negative for tumor, moderate risk for progressive 
disease.

The patient consented for his case report to be written and published 
together with radiological images; the Asian Hospital and Medical 
Center IRB approved publication of this case.

Discussion

Pneumatosis intestinalis (PI) encompasses any situation where 
gas is found in the bowel wall, rather than the lumen. PI occurs 
in approximately 0.03% of the population. It can affect any age 
group, although it is more prevalent in older populations than in 
young adults and infants. In adults, PI is usually benign and found 
incidentally on imaging. PI itself is not considered a disease, but 
rather a radiological or pathological sign [16].

Pneumatosis intestinalis can occur in the stomach, though this is 
considerably rarer than its involvement in the small intestine or 
colon. When pneumatosis affects the stomach, it is often referred 
to as gastric pneumatosis or gastric pneumatosis cystoides and 
presents as gas within the gastric wall [17].

Pneumatosis intestinalis in GIST patients treated with imatinib is 
very rare, with only scattered case reports (best estimated at < 10; 
estimated incidence of 1%) and no large series or precise incidence 
rates available. Systematic reviews of pneumatosis related to 
targeted therapies primarily identify cases involving sunitinib or 

bevacizumab rather than imatinib, though a few published reports 
specifically document imatinib-induced pneumatosis in GIST 
patients [18-20].

GIST masses treated with imatinib rarely convert directly to 
“gaseous” content, but rapid tumor necrosis induced by imatinib 
can lead to unique phenomena such as gas accumulation within the 
tumor or adjacent tissues, particularly in large or ulcerated GISTs. 
The most clinically relevant scenarios include tumor necrosis 
causing bowel wall perforation, development of pneumatosis (gas 
within the bowel wall), or air trapping from communication with 
the gastrointestinal lumen due to ulceration or fistula formation 
[20-22].

In retrospective studies, the stomach has been involved in only 
about 9% of all cases of gastrointestinal pneumatosis. Most cases 
in the literature describe either gastric emphysema, which is 
typically benign and self-limited, or emphysematous gastritis, a 
much rarer but potentially fatal infectious form [18-19].

Gastric pneumatosis can theoretically occur in GIST treated with 
imatinib, but reports of this specific phenomenon are exceedingly 
rare. The medical literature primarily describes pneumatosis 
intestinalis affecting the small or large intestine during therapy 
with imatinib, sunitinib, or other targeted agents, but there are 
no routine or large case series that directly document isolated 
gastric pneumatosis in GIST patients on imatinib. Most reported 
cases and reviews address colonic or ileal wall pneumatosis.  
The mechanism in these cases is believed to involve rapid tumor 
necrosis, mucosal breakdown, or changes in gastrointestinal wall 
integrity linked to targeted therapy [22-23].

Gastric pneumatosis specifically remains a rare and poorly 
documented event. However, it is biologically plausible, especially 
considering the potential for rapid tumor necrosis, mucosal 
changes, or local pressure effects as a response to therapy. Gastric 
pneumatosis is theoretically possible in patients with gastric GIST 
treated with imatinib. Clinicians should be vigilant for GI wall 
complications, including the possibility of gastric pneumatosis, 
especially if patients present with symptoms or imaging findings 
suggestive of gas within the gastric wall during imatinib treatment 
[22-23].

Direct conversion of a GIST mass to gaseous content does not 
occur; rather, gas formation suggests rapid necrosis and risk for 
serious complications following imatinib therapy, especially in 
large or ulcerated tumors [21-22,25-26].

Imatinib can cause gas formation in the intestinal or gastric wall 
through several interconnected mechanisms involving the tumor, 
mucosa, and gut physiology. Imatinib’s anti-tumor efficacy, 
mucosal effects, motility changes, and immunosuppression act 
synergistically to create conditions where gas can enter the bowel 
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or stomach wall, manifesting as pneumatosis intestinalis or, more 
rarely, gastric pneumatosis. The recognized pathways include:

Rapid Tumor Necrosis: Imatinib induces apoptosis and dramatic 
shrinkage of GIST, which can result in rapid tumor necrosis and 
breakdown near the mucosal interface. This can compromise 
the integrity of the gastrointestinal wall, allowing luminal gas 
to dissect into the submucosa or subserosa. [22, 27-29] Partial 
ischemic damage or antiangiogenic effects of molecular targeted 
therapy, including imatinib, can cause gas to accumulate within 
the bowel wall rather than the solid tumor itself. [21-22] Rapid 
necrosis from imatinib can destabilize large or ulcerated tumors, 
leading to perforation or fistula, allowing air from the GI tract to 
enter and be trapped in the mass or tumor cavity.  Communication 
between the mass cavity and the GI lumen via ulcer or fistula acts 
as a “check valve,” allowing air entrapment [26].

Altered Mucosal Integrity: Tyrosine kinase inhibition by imatinib 
may reduce mucosal repair, contributing to local microinjuries 
or ulceration that increase permeability for intraluminal gas and 
bacteria [27,29].

Immunosuppression:  Imatinib may exert non-neutropenic 
immunosuppressive effects, potentially increasing susceptibility 
to infection or impairing healing of minor injuries in the gut wall, 
further permitting gas infiltration. [27, 29].

Decreased Intestinal Motility:  Imatinib may impair motility, 
leading to increased intraluminal pressure and gas production. 
Sluggish transit allows prolonged exposure of mucosa to gas-
forming bacteria, which can facilitate gas dissection into the 
bowel wall [27].

Bacterial Overgrowth or Translocation:  Mucosal barrier 
dysfunction and immunosuppression may permit gas-producing 
bacteria to infiltrate the bowel wall, directly producing intramural 
gas (as in some cases of emphysematous gastritis) [22, 29].

In summary, the pathogenesis of imatinib-related pneumatosis 
combines the effects of rapid tumor response, impaired mucosal 
healing, altered GI motility, and changes in mucosal defense—all 
creating conditions for gas to permeate the stomach or intestinal 
wall.

Clinical implications are inferred [21,26]: Large GISTs (≥10 
cm), especially those with ulceration, are at risk and require close 
monitoring at imatinib initiation due to potential for rapid necrosis, 
fever, and subsequent perforation.  Gas formation generally signals 
a serious complication (e.g., perforation, necrosis, pneumatosis) 
rather than a therapeutic endpoint, and urgent intervention may be 
required.  Conservative management of drug-induced pneumatosis/ 
perforation is possible in selected cases, but surgical intervention 
may be necessary if fistula or uncontrolled perforation is present.  
CT and other imaging modalities can detect cystic-necrotic 

changes, gas pockets, and pneumatosis as signs of response or 
complication after imatinib therapy.  Gas in the tumor region does 
not signify benign transformation, rather it is a marker of potential 
acute pathology.

For GIST patients who develop pneumatosis intestinalis or gastric 
pneumatosis, best first line management practices emphasize initial 
conservative treatment, close clinical monitoring, and targeted 
intervention if complications develop. [21,30-31].

These would entail: a) Discontinuation on imatinib (or the 
implicated molecular targeted therapy) to halt further mucosal 
or vascular compromise [21, 30-31]; b) Bowel rest, intravenous 
fluids, and parenteral nutrition are crucial supportive measures; 
c) Broad-spectrum antibiotics are recommended to prevent or 
treat associated bacterial infection [30-31];d) Oxygen therapy 
(including hyperbaric techniques, may be beneficial for persistent 
or symptomatic cases without acute surgical indications) [30-32]; 
e) Regular abdominal examination and repeat imaging (CT, X-ray) 
are used to monitor resolution or progression of pneumatosis [30-
31].

Overall, Conservative management is successful in most 
pneumatosis cases associated with imatinib, unless additional 
complications arise.  Drug rechallenge may be considered if 
pneumatosis resolves and no contraindicating complications 
remain, but requires multidisciplinary assessment.  Surgical 
intervention is generally avoided unless an acute abdomen or 
progressive findings are present.  Emergency surgery is reserved 
for patients with signs of peritonitis, bowel perforation, sepsis, or 
unresolving intestinal ischemia.  Drainage or other interventions 
may be indicated if abscesses or fistulas form.  Decisions should be 
made by a multidisciplinary team, including oncologists, surgeons, 
and radiologists [21,30-31].

Management of GIST tumors with gas accumulation centers 
on prompt recognition of potentially serious complications, 
such as perforation or pneumatosis, and tailoring interventions 
based on clinical severity and underlying pathology. [21,33] 
Gas accumulation within or around a GIST can reflect necrosis, 
perforation, fistula formation, or pneumatosis intestinalis, most 
commonly following rapid tumor response to therapy (e.g., 
imatinib). [33-34].

Acute presentations, such as abdominal pain, fever, peritonitis, 
or signs of sepsis, require rapid clinical assessment, laboratory 
evaluation, and urgent cross-sectional imaging.   Recognized 
perforation or uncontrolled infection mandates immediate surgical 
intervention often with exploratory laparotomy and resection of the 
affected bowel segment or mass to prevent widespread peritonitis 
or sepsis. For GISTs complicated by localized perforation or 
abscess, surgical options may include segmental bowel resection, 
repair, and (in extensive cases) colostomy creation.  Extensive 
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metastatic or unresectable disease presents technical challenges 
but still warrants surgery when life-threatening complications (e.g., 
diffuse gas, peritonitis) occur. Postoperative management may 
require intensive care, mechanical ventilation, support for organ 
failure, broad-spectrum antibiotics, and nutritional interventions.  
Multidisciplinary collaboration (oncology, surgery, radiology, 
pathology, critical care) is crucial for optimal outcomes [33,35].

In cases of mild or asymptomatic gas accumulation (e.g., limited 
pneumatosis intestinalis without peritonitis), conservative 
management (observation, bowel rest, parenteral nutrition, 
antibiotics) may be considered in selected patients [21, 23]

For unresectable/metastatic GIST, targeted therapy with tyrosine 
kinase inhibitors (TKIs) like imatinib, sunitinib, or regorafenib 
remains the mainstay. Dose escalation and genotyping should 
be considered after initial therapy failure.  Close follow-up with 
repeat imaging and laboratory monitoring is essential to detect 
further complications or disease progression [33,36-37].

In summary, best practices favor conservative management for 
GIST-associated pneumatosis with escalation to surgery only for 
severe complications, supported by multidisciplinary collaboration 
and vigilant clinical and imaging follow-up.

Pneumatosis itself is not an independent predictor of poor long-
term outcome in GIST patients on imatinib, but complications, 
interruptions in therapy, and severe presentations (e.g., portal 
venous gas, sepsis) can negatively affect survival and disease 
control.

Pneumatosis in GIST patients, particularly those on imatinib, does 
not inherently indicate a poor long-term prognosis if managed 
appropriately, but it can significantly disrupt or complicate 
treatment and requires careful multidisciplinary management [21].

Most GIST patients who develop pneumatosis due to imatinib or 
other TKIs recover fully with conservative management (drug 
cessation, supportive measures), especially if there are no signs 
of bowel perforation or sepsis.  In most reported cases, molecular 
targeted therapy (including imatinib) could be restarted once 
findings resolved, though some required dose adjustment or 
ongoing monitoring to prevent recurrence. Patients who require 
surgery due to complications (perforation, abscess, fistula) can 
experience delays, interruptions, or discontinuations in systemic 
GIST therapy potentially impacting overall tumor control and 
survival, particularly in advanced or metastatic disease.

Evidence suggests that the majority of GIST patients with TKI-
induced pneumatosis do not have increased mortality directly from 
the pneumatosis itself; severe complications (peritonitis, sepsis) 
are the main predictors of poor outcomes. The presence of portal 
venous gas, in contrast to isolated bowel wall pneumatosis, may 
signal a particularly poor prognosis. There is no data to suggest 

that pneumatosis, when resolved without surgical morbidity or 
mortality, worsens long-term GIST-specific survival compared to 
patients without the complication, as long as systemic therapy is 
resumed.

In GIST treated with imatinib, the appearance of gastric 
pneumatosis can be a radiological marker of tumor response (e.g., 
due to necrosis or mucosal changes) but also serves as a warning 
sign for possible complications like perforation or infection.

If gastric pneumatosis is a result of rapid tumor necrosis, therapy 
effect (such as imatinib-induced changes), or mechanical factors, 
and is not complicated by infection, perforation, or ischemia, the 
prognosis can be favorable and managed conservatively, with 
many cases resolving without surgical intervention.

This case had infection in the cystic component of the mass, noted 
upon surgical removal, and treated accordingly. Histopathology 
showed 73% partial response to imatinib, but 18.5 cm widest 
diameter residual tumor, with intermediate risk for progressive 
disease needing adjuvant imatinib.  
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