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Case Report
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report
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Background: Gastrointestinal stromal tumor (GIST) is the most common mesenchymal neoplasm of the 
gastrointestinal tract, usually found in elderly adults. It is infrequent among pediatric patients and usually 
differs from adult-type disease in terms of histopathology and molecular features. 
Case Description: We describe the management of the disease in a 10-year-old female patient diagnosed 
with a GIST of the stomach. In total, she has undergone successively total tumor resection, unsuccessful 
imatinib treatment and subtotal gastric resection at relapse. The first genetic test from primary tumor 
confirmed KIT mutations in exons 13 and 17, while the repeated genetic screening using tumor sample 
from subtotal gastric resection revealed no KIT or platelet-derived growth factor receptor α (PDGFRA) 
genes mutations. Such dedifferentiation from adult type (thus KIT-mutated) into wild-type (without KIT 
or PDGFRA mutation) has not been reported so far to the best of our knowledge. Currently, the patient is 
observed, and no further pharmacological nor surgical treatment has been administered. 
Conclusions: The case underlines the importance of genetic profiling combined with non-standard 
diagnostics (both histopathological and radiological) due to the treatment efficacy prediction. We moreover 
emphasize the necessity to create worldwide standards on the diagnostics and treatment of GIST in pediatric 
patients that would include options of targeted therapies. 
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Introduction

Gastrointestinal stromal tumor (GIST) is the most common 
mesenchymal proliferation arising from interstitial Cajal 
cells of the gastrointestinal (GI) tract. This type of tumor is 
predominantly found in elderly adults, and such diagnosis 
in the pediatric population tends to be an exceptional 
phenomenon. Less than 2% of GISTs are diagnosed in 
children, giving 0.02 children/million/year (1,2).

Most GISTs are sporadic and solitary tumors with  
receptor kinase tyrosine (KIT) or platelet-derived growth 
factor receptor α (PDGFRA) mutations (3). However, in 
children, the tumors tend to be wild-type or possess Insulin-
Like Growth Factor 1 Receptor (IGF1R) or succinate 
dehydrogenase (SDH) complex (gene abnormalities (4). 
They are found predominantly in females in the stomach, 
though the tumor may be located anywhere in the GI 
tract and other organs, e.g., liver the most frequent 
localization of GIST metastases), lymph nodes, peritoneum, 
omentum, abdominal wall, mesentery, rarely lungs, skin 
or subcutaneous tissue (5). Pediatric GISTs have different 
histology, epithelioid or mixed, compared to the spindle cell 
adult histology (4,6). They also metastasize more often but 
more indolently (4).

The best care for patients with suspicion and diagnosis 
of GIST is a biopsy followed by R0 surgical excision. 
The surgical approach must be cautious as the tumors 
tend to disintegrate or bleed, which is a risk factor for 
recurrences. Furthermore, the surrounding lymph nodes 
are not routinely removed (7). Besides histopathological 

examination, genetic tests should be executed to confirm 
whether the tumor harbors any of the most common 
mutations, their type and location. Imatinib treatment 
may be introduced in case of tumor rupture, incomplete 
tumor resection or disease progression when there is 
predicted sensitivity to this agent (i.e., exon 9 or 11 KIT  
mutations) (8). If the child is diagnosed with a pediatric 
GIST, the algorithm shall be different, and pediatric GIST 
guidelines should be followed (9).

Herein, we report a case of a 10-year-old female patient 
diagnosed with a GIST of the stomach with subsequent 
regional spread, primarily KIT-mutated (exons 13 and 17). 
She is now after the second total resection of the tumor. We 
present this article in accordance with the CARE reporting 
checklist (available at https://jgo.amegroups.com/article/
view/10.21037/jgo-22-1111/rc).

Case presentation

A 10-year-old female presented to a pediatric emergency 
unit with acute epigastric pains. There was no complaint 
of fever, recent weakness, weight loss, abnormal stools 
containing occult or macroscopic blood. No aberrations 
were revealed during a physical examination. Laboratory 
testing was performed with no evidence of anemia or 
inflammation. The patient was admitted to the hospital 
to deepen the imaging diagnostics and find the cause of 
her condition. Ultrasonography (USG) revealed a mass 
within the stomach, so computed tomography (CT) was 
performed. It confirmed the presence of a tumor. Firstly, 
non-Hodgkin lymphoma (NHL) was suspected, yet 
after an incisional biopsy, it gave the suspicion of GIST. 
Unfortunately, the biopsy was complicated with bleeding.

The patient was referred to our clinic with an initial 
diagnosis of GIST. She underwent total surgical resection 
of the tumor in October 2016. Approximately 20% of the 
stomach was removed. The tumor was situated near the 
fundus and lesser curvature of the stomach. The excision 
was broadened due to another polyp near the cutting line. 
It was solid and gray on gross examination measuring more 
than 5 cm in the greatest diameter. The surgical margin 
was less than 0.1 mm. Microscopically the lesion consisted 
of a mixture of epithelioid tumor in nests and elongated 
cells arranged in fascicles resembling paraganglioma. 
The mitotic rate was 13/50 high-power fields (HPF) and 
neuro- and vascular invasion were found. The cells stained 
positive for antibodies against CD117, chloride channel 
protein anoctamin 1 (DOG1), CD99, smooth muscle actin 

Highlight box

Key findings 
• This case exhibits dedifferentiation of GIST (from KIT-mutated 

into wild-type) and describes challenges in its proper treatment 
and follow-up. 

What is known and what is new?  
• GISTs are extremely rare in pediatric population and their 

management must differ, basing on the biology and molecular 
profile of the disease.

• Non-standard diagnostic techniques and extended molecular 
profiling might be useful in the treatment and subsequent follow-
up of pediatric GISTs.

What is the implication, and what should change now? 
• Unified guidelines concerning the management of gastrointestinal 

stromal tumors in pediatric population should be created, bearing 
in mind their pediatric and adult type. 
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Figure 1 Histopathological examination results. (A) Cross section of the stomach with the tumor (black arrow) anterior vascular invasion 
(arrowhead), hematoxylin & eosin staining, magnification 12×. (B) A mixture of epithelioid and elongated tumor cells arranged in fascicles 
and nests, hematoxylin & eosin staining, magnification 40×. (C) The tumor cells stained positive for CD117, magnification 200×. (D) The 
tumor cells showed positive staining for DOG1, magnification 200×.

(SMA), CD34, neuron specific enolase (NSE), vimentin, 
Ki 67 (in 5% of nuclei) and were negative for antibodies 
against desmin, chromogranin A, cytokeratin CK AE1/
AE3, synaptophysin and S100. Based on morphology 
and immunoprofile, the pathology report confirmed the 
diagnosis of high-risk GIST (Miettinen’s prognostic group: 
6a, pT3Nx). Pathology findings are shown on Figure 1.

After the surgery and initial recovery, the patient was 
consulted in the outpatient clinic every 2 or 3 months 
with regular imaging check-ups—abdominal USG, CT or 
magnetic resonance imaging (MRI), and positron electron 
tomography (PET). In September 2017, another abdominal 
USG showed new and unclear soft tissue changes near the 
duodenum. This was not confirmed after another 2 months. 
PET examination in March 2018 showed uptake of 9 mm 
and standardized uptake value (SUV) =3.4 near the lesser 
curvature of the stomach that was not noted during the 

previous year’s PET. Although changes were not found in 
the exact anatomical location and the diameter of the new 
lesion was small, a biopsy under endoscopic ultrasound 
control was attempted. It revealed gastritis and no cancer 
pathology. USG performed in October 2018 depicted stably 
enlarged lymph nodes. The subsequent PET examination 
was performed in May 2019, showing the metabolic 
progression of the lesion found in March 2018 (SUV =6.9), 
also depicted in MRI imaging. CT performed in September 
2019 demonstrated a 7 mm tumor situated submucosally in 
the posterior-lower wall of the pyloric sphincter, best seen 
in the arterial phase.

A retrospective genetic assessment of the specimen 
was performed in a certified laboratory. Targeted Sanger 
sequencing on KIT (exons 9, 11, 13, 17, reference sequence 
KIT LRG_307t1; LRG_307p1) and PDGFRA (exon 
12, 14, 18, codon 842 in exon 18 and D842V mutation 
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– PDGRFA LRG_309t1; p.LRG_309p1) was executed. 
The limit of detection was 20% of heterozygous cells with 
the mutation. The percentage of cancer cells in the tested 
material was >50%. The tissue fragment for DNA isolation 
containing cancer cells was extracted by macrodissection. 
The percentage of cancer cells exceeded the detection limit 
of the method used. KIT mutation in exons 13 and 17 was 
found; KIT exons 9 and 11 were impossible to be assessed. 
Based on the genetic aberrations found in the tumor, the 
biology of the tumor was classified as adult-type and such 
protocol was followed. In December 2019, imatinib therapy 
was introduced, at 400 mg daily (Institutional Bioethics 
Committee Agreement No. 996/19 on 30.10.2019). The 
disease stabilized for a year.

Another PET in January 2020 showed increased 
metabolic uptake of the lesion up to SUV =11.1, while the 
CT image was stable. Control PET in March 2020 showed 
metabolic uptake with SUV =6.0. CT performed in May 
2020 revealed a lesion (8×12×8 mm3) on the border of the 
posterior and inferior wall of the pylorus with contrast 
uptake of 160 Hounsfield units (HU) in both arterial and 
venous phases. PET in October 2020 depicted 2 masses 
near the pyloric sphincter: the first 14 mm and SUV =8, 
the second 8 mm and SUV =2.5, finally correlating with 
the CT picture from December 2020, which is shown on 
Figure 2. Imatinib’s dose was escalated to 800 mg per day. 
The treatment with imatinib was complicated with facial 
edema, transient nausea and numbness of the upper and 
lower extremities that resolved within 3 weeks. Moreover, 
hypomagnesemia and mild anemia were noted, as well as 
alopecia and recurrent nasal hemorrhages that alleviated 
spontaneously.

As the treatment intensification was ineffective and the 

tumor changes were localized and clearly seen in USG, the 
patient underwent subtotal gastric resection in April 2021 
at the age of 15. The postoperative specimen consisted of 
two stomach fragments with the duodenum, one fragment 
of tumor and one lymph node. Grossly, the fragments of 
the stomach’s wall revealed 3 foci of solid infiltrative tumors 
(the biggest diameter of 2 cm) and some small polyps were 
found on the inner surface of the wall. The lymph node’s 
greatest diameter was 2.0 cm and tumor-free. The infiltrative 
tumor’s cells were stained for CD117 and were negative 
for antibodies against SMA, CD34, S100 and STAT6. 
The pathology report confirmed the recurrent disease in 
the pylorus and two satellite tumors near the body of the 
stomach. Repeated genetic screening in the same certified 
laboratory using Sanger sequencing of the same reference 
sequences revealed no KIT (exon 9, 11, 13, 17) or PDGFRA 
(exon 12, 14, 18, D842 mutation) aberrations in the recurrent 
disease. Germline control was not performed to date.  
Figure 3 shows the timeline of the patient’s medical history.

The patient is observed in the outpatient clinic following 
a high-risk GIST follow-up protocol (CT performed every 
3 months in the first 3 years, every 6 months in the 4th and 
5th years of follow-up, then yearly; PET executed every 6 
months in the first 2 years, then annually; USG performed 
every 3 months).

All  procedures performed in the study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the 
Helsinki Declaration (as revised in 2013). Written informed 
consent was obtained from the patient and her parents for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal.

CBA

Figure 2 Coronal (A), axial (B), and sagittal (C) view of the contrast-enhanced CT abdominal scans, showing intensely enhanced solid mass 
(marked with yellow arrows). 
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SEPTEMBER 2017

New lesions found in 
abdominal USG

2016

First presentation
October: diagnosis of GIST 

and 1st surgery

2018

March, PET: new lesion near 
stomach’s lesser curvature 

November, USG: stable lymph nodes

2020

January, PET: further metabolic progression, stable 
CT (March, PET: decreased SUV 

May, CT: pyloric lesion still present 
October, PET: 2 tumors near pylorus—correlation 

with 
CT image 

Escalation of Imatinib dose to 800 mg

2019

May, PET: metabolic progression of lesions, 
confirmed in MRI 

September, CT: tumor in pyloric region genetic 
testing (KIT and PDGFRA genes) Imatinib 

treatment—400 mg since December

APRIL 2021

2nd surgery—subgastrectomy 
Repeated genetic testing

Figure 3 Timeline organizing the most important subsequent events of the patient’s medical history. GIST, gastrointestinal stromal tumor; 
PET, positron electron tomography; USG, ultrasonography; CT, computed tomography; SUV, standardized uptake value; MRI, magnetic 
resonance imaging. 

Discussion

Abdominal pain is one of the most frequent symptoms 
observed in pediatric patients. However, its differential 
diagnosis is difficult and tumors are a rare entity that 
may lead to such clinical presentation. Moreover, 
the pathophysiology of abdominal pains concerning 
underlying cancer may differ—from the neoplasm mass 
to hepatosplenic enlargement that compresses adjacent 
organs and provokes a feeling of fullness. A few types 
of tumors may be found in the abdomen of a pediatric 
patient, with NHLs the most frequently. Neuroblastoma, 
nephroblastoma, germinal tumors, or hepatoblastoma 
may be considered especially in the younger pediatric 
population, while in adolescents—hepatocarcinoma. Finally, 
pancreatoblastoma, gastrointestinal tract carcinomas, or 
GISTs belong to rare yet possible entities (10).

With NHL suspected at first, an incisional biopsy 
of the mass was performed to confirm this diagnosis 
and implement chemotherapy as soon as possible. 
Unfortunately, this preliminary diagnosis was rejected 
and the bleeding complicated the procedure. It is essential 
to remember that GIST is a very fragile tumor and any 
surgical manipulation should be done carefully with the 
whole tumor being removed with its capsule. Any bleedings 
or ruptures worsen the patient’s prognosis and may be the 
cause of the implementation of adjuvant chemotherapy 
with imatinib. It is highlighted that GI bleeding in GIST 

patients results in shorter relapse-free survival, especially in 
the high-risk group to which the patient was classified (11). 
Therefore, incisional biopsy should be fairly assessed as an 
error here. Reoperation in metastatic disease is legitimate as 
per the recommendations issued by Kikuchi et al. (12).

This case highlights imaging diagnostic difficulties as 
the disease’s progression was not seen adequately in each 
imaging technique, making the follow-up and the decisions 
about the next steps difficult. A watch-and-wait strategy was 
implemented to maximally lengthen the patient’s life and 
ensure its quality: any surgical or pharmacological treatment 
was started very cautiously.

Given that the patient’s first tumor harbored an adult-
type mutation—KIT mutation in exons 13 and 17—adult 
treatment could be implemented. However, such mutations 
may not respond to imatinib (8). It was chosen in the first 
line of GIST targeted therapy following adult guidelines 
and doses as well as due to good accessibility. However, due 
to the observed lack of imatinib treatment efficacy, this case 
shows the necessity of running next-generation sequencing 
(NGS) of whole KIT, PDGFRA and SDH complex genes 
as early as possible (13,14). Facing a limited availability of 
NGS procedures as part of the diagnostic process can have 
consequences as in the following case. While there is no 
registered treatment for SDH-deficient GIST available, 
PDGFRA mutations allow for avapritinib administration. 
Moreover, other kinase inhibitors, such as sunitinib and 
regorafenib have been successfully used in pediatric 
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population, providing disease stabilization, both in KIT-
mutated and wild-type tumors (15). In the context of GIST 
dedifferentiation from adult-type into wild-type, previously 
not described, we can also speculate the need for extensive 
cancer genetic diagnostics, including SDH complex and 
TRK genes (due to the imatinib resistance), including 
fusions, RAS pathway genes (especially when RASopathies 
are suspected) (16,17), to predict more accurately the 
prognosis and apply better treatment, including larotrecinib 
or entrectinib (18-20).

Conclusions

Pediatric GISTs are usually characterized by distinct biology. 
As presented in this case report, they might be difficult in 
terms of imaging diagnostics and their genetic landscape 
may change in time, resulting in possible resistance to 
administered treatment. Therefore, there is a need to apply 
a non-standard diagnostic process and treatment. The case 
depicts the importance of complex genetic testing combined 
with histopathological diagnosis due to the treatment 
efficacy prediction. Moreover, it emphasizes the need for 
the establishment of unified diagnostics and treatment 
guidelines for pediatric gastrointestinal stromal tumors, 
including current possibilities of targeted treatment.
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