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Background: Targeted therapy with tyrosine kinase inhibitors (TKIs) benefits most patients with stromal 
tumors; however, the effects of TKIs in patients with rare cases of gastrointestinal stromal tumors (GISTs) 
with platelet-derived growth factor receptor alpha (PDGFRA) exon 12 mutations are unclear. Our report 
of a case treated with multiline TKIs (included ripretinib) may provide some experience into the future 
management of rare GIST with PDGFRA 12 exon mutation.
Case Description: We report the case of a patient (42-year-old female) with a PDGFRA exon 12-mutated 
GIST who underwent multiple surgeries and multiple lines of TKI therapy. This patient had intra-abdominal 
recurrence after imatinib, which was used as the 1st-line targeted drug treatment for 7 months after radical 
surgery, and had widespread metastases in the abdominal cavity after sunitinib, which was used as the  
2nd-line targeted drug treatment for 6 months after the second radical surgery. For this advanced GIST 
patient with extensive intraperitoneal metastasis and rare PDGFRA 12 exon mutation, we then selected 
ripretinib as the 3rd-line targeted drug therapy to treat the patient. Up to the last follow-up in September 
2021, the patient continued to take drugs without obvious complaints of discomfort or adverse events.
Conclusions: This case showed that patients with PDGFRA exon 12-mutated GISTs are less likely 
to benefit from current conventional TKIs, and ripretinib treatment should be considered preferred to 
regorafenib or even sunitinib according to each patient’s situation. However, the limitation of our case is 
that the patient’s second recurrent lesion was not genetically tested to determine the presence of secondary 
mutation. Further, if a patient’s tumor has a high risk of adverse biological behaviors, such as high mitotic 
figures, vascular tumor thrombus, succinate dehydrogenase B (SDHB) was negative, and regional lymph 
node metastasis, consideration should be given to shortening the postoperative follow-up interval to  
2 months or even 1 month.
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Introduction

The use of tyrosine kinase inhibitors (TKIs) in the treatment 
of gastrointestinal stromal tumors (GISTs) is the classic 
example in the field of solid tumor targeted therapy (1). 
Since imatinib was first used to treat GIST in the early 
2000s, understandings of the mutation types of the GIST 
pathogenic genes, KIT and platelet-derived growth factor 
receptor alpha (PDGFRA) have deepened, and new TKIs, 
such as sunitinib and regorafenib, have been successively 
applied to the treatment of GIST (2-4). However, not all 
GIST patients with gene mutations are sensitive to the TKIs 
recommended in the current guidelines (5). For patients with 
rare types of GIST, such as the PDGFRA exon 12 mutation, 
there is insufficient clinical evidence to determine whether 
TKIs significantly improve their prognosis (6). In particular, 
the efficacy of ripretinib in patients with PDGFRA exon  
12 mutation has not yet been reported. We report the 
case of a PDGFRA exon 12-mutated small intestinal GIST 
patient who received multiple surgeries and multiple lines 
of TKI therapy. Additionally, the tumor of this patient also 
had pathological characteristics, such as regional lymph 
node metastasis, visible vascular tumor thrombus, and 
Succinate dehydrogenase (SDHB) was negative. We hope 
that our report will provide insights into the diagnosis and 
treatment of such patients with GISTs in the future. We 
present the following article in accordance with the CARE 
reporting checklist (available at https://jgo.amegroups.com/
article/view/10.21037/jgo-22-791/rc).

Case presentation

We report the case of a 42-year-old female, who underwent 
an appendectomy 23 years ago, and a cesarean section  
18 years ago, and had no special personal history, marriage 
history, or family history. In March 2020, the patient was 
admitted to a local hospital, complaining of suffering 
from intermittent abdominal cramps for >1 month, 
which had worsened over the last 2 days. Abdominal 
computed tomography (CT) showed small intestinal type 
intussusception on the left side of the mid-abdominal 
midline small intestine (see Figure 1A). Thus, the patient 
underwent an emergency exploratory laparotomy under 
general anesthesia.

During the operation, a tumor was found in the proximal 
and middle segments of the small intestine, which was 
approximately 4 cm × 3 cm × 2 cm in size and tough in 
texture (see Figure 1B). No other abnormal signs, such as 

ascites or intraperitoneal metastasis, were observed. Next, 
a resection of the tumor in the small intestine and the 
surrounding small intestine was performed.

The patient’s postoperative pathology results were 
as follows: an epithelioid GIST [60 mitoses/50 high 
power field (HPF) in the active area], invading the deep 
myometrium, with intravascular tumor thrombus and no 
nerve infiltration. The immunohistochemical staining results 
were as follows: pan-cytokeratin (CKpan)(−), Vimentin(+), 
cluster of differentiation (CD)117(+), CD34(−), delay of 
germination 1 (DOG-1)(−), smooth muscle actin (SMA)
(−), S100(−), Desmin(−), chromogranin A (CgA)(−), 
synaptophysin (Syn)(−), CD56(+), somatostatin receptor 
2 (SSTR2)(−), P53(scattered +), and a Ki-67 positive rate 
of about 30%. No tumor was observed at the resection 
margin, but tumor metastasis was observed in the regional 
lymph nodes (1/2).

The patient recovered smoothly after the operation and 
was admitted to our hospital for tumor gene detection. 
The results identified the PDGFRA 12 exon c.1741C>T 
(p.P581S) mutation. According to the Chinese Society of 
Clinical Oncology (CSCO) guidelines (7), the patient’s GIST 
belonged to the high-risk grade and there was a high risk of 
recurrence, metastasis and tumor-related mortality. Thus, in 
April 2020, we started to treat the patient with oral imatinib 
(400 mg/day). The patient had no adverse drug reactions 
during the drug treatment, and in June 2020, the abdominal 
CT examination results of the patient showed no abnormality.

In October 2020, the patient developed symptoms of dull 
pain in the left lower abdomen. In November 2020, a CT 
scan of the abdomen showed a small amount of fluid in the 
pelvic cavity, a mass of soft tissue shadow in the left upper 
abdominal cavity of the umbilicus (about 43 mm × 43 mm × 
39 mm in size), which was adjacent to the aforementioned 
anastomosis observed in the small intestine surgery (see 
Figure 1C). The possibility of recurrence of GIST was 
considered, and metastasis of the GIST was not excluded. 
A positron emission tomography/CT examination was 
performed, and the results showed that after the GIST 
surgery, there was no definite sign of recurrence in the 
anastomotic area, and there was a hypermetabolic soft tissue 
mass adjacent to the left abdomen. Thus, the possibility 
of lymph node metastasis was considered. The patient 
was admitted to our hospital and diagnosed as follows: 
(I) postoperative recurrence of GIST; (II) postoperative 
appendicitis; and (III) postoperative cesarean section.

The results of the physical examination were as follows: 
fullness on palpation of the left upper abdomen; no other 
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positive signs. In November 2020, the patient underwent an 
exploratory laparotomy under general anesthesia. During 
the operation, a tumor about 8 cm × 7 cm × 6 cm in size, 
located on the small intestinal mesentery below the original 
jejunal-jejunal anastomosis, was found (see Figure 1D). 
The small intestinal mesentery tumor and part of the small 
intestine were resected. The patient recovered smoothly 
after the operation.

Based on the postoperative pathology results, a diagnosis 
of GIST metastasis was considered. The mitotic figures 
were >50 mitoses/50 HPF, and no tumor was found in the 
paraintestinal, middle and mesenteric root lymph nodes 
(0/34). The immunohistochemistry results were as follows: 
AE1/AE3(−), Vimentin(+), Syn(+/−), CgA(−), CD56(+), 
neuron specific enolase (NSE)(+/−), P63(−), CK5/6(−), 
Wilms’ tumour 1 (WT1)(−), Calretinin(−), CD99(+), Ki-
67 (70% positive cells), epithelial membrane antigen 
(EMA)(−), Bcl-2(+/−), Desmin(−), CD34(−), S100(−), Fli-
1 proto-oncogene, ETS transcription factor (FLI-1)(+), 
CD117(+/−), DOG-1(−), and SDHB(−). The tumor gene 
detection results once again revealed the PDGFRA 12 exon 
c.1741C>T (p.P581s) mutation.

Given that the tumor was resistant to imatinib, the 
patient was given oral sunitinib (37.5 mg/day) after the 
surgery. The patient remained in a good condition, and no 
adverse drug reactions occurred. An abdominal CT scan 
in December 2020 showed no obvious abnormalities. An 
abdominal magnetic resonance imaging re-examination in 
April 2021 showed an abnormal signal in the right anterior 
lobe of the liver, which was new compared to the December 

2020 results, and the possibility of hemangioma was 
considered high (see Figure 2A). Additionally, an enlarged 
lymph node was observed on the left side of the abdominal 
aorta (see Figure 2B), as was a small amount of pelvic 
effusion (see Figure 2C).

The patient’s abdominal CT in July 2021 revealed 
multiple soft tissue nodules and masses in the abdomen 
and pelvis, which were new compared to the April 2021 
results, and metastasis was considered. We also noted that 
the low-density lesion in the right anterior lobe of liver 
was larger than before, and metastasis was considered (see 
Figure 2D). Additionally, multiple swollen lymph nodes 
were observed around the abdominal aorta, and metastasis 
was considered (see Figure 2E), and abdominal pelvic 
effusion (see Figure 2F) was also observed. Given the type 
of gene mutation of the patient’s tumor, the likelihood of 
the patient benefiting from the 3rd-line TKI regorafenib 
was small, so the patient was treated with oral ripretinib 
(150 mg/day). In September 2021, the patient continues 
to take the medicine and is in a good condition but has 
a slight abdominal distension. She will be reviewed as 
scheduled.

All the procedures performed in this study were 
conducted 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 for the 
publication of this case report and the accompanying 
images. A copy of the written consent is available for review 
by the editorial office of this journal.

First operation

Imatinib, 400 mg/d, 7 m

Second operation after 
abdominal recurrence 

Sunitinib, 37.5 mg/d, 4 mA

B

C

D

Figure 1 Graphic summary of phase 1 of the case. (A) CT of intussusception for this patient. (B) Specimen removed in the 1st operation. (C) 
CT image of the patient’s 1st postoperative recurrence. (D) Specimen removed in the 2nd operation. CT, computed tomography. 
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Discussion

It is well known that the causative factors of GIST at the 
genetic level are usually KIT or PDGFRA mutations (8). 
The KIT exon 11 mutation is the most common among 
all the primary mutated GIST cases, and accounts for 
about 60–70% of such cases, followed by the KIT exon 9 
mutation, which accounts for about 10% of such cases, 
and the KIT exon 13 and 17 mutations both of which 
account for about 1% of such cases (9). The most common 
PDGFRA mutation is the exon 18 mutation, which accounts 
for about 6% of such cases, and the PDGFRA exon 12 and 
14 mutations both of which account for 1% of such cases (9).  
The genotype of the remaining cases is the wild type (9). In 
relation to the secondary mutation cases, the KIT exon 13 
mutation accounts for approximately 56% of such cases, 
followed by the KIT exon 17 mutation, which accounts for 
approximately 41% of such cases, and the PDGFRA exon 
18 mutation, which accounts for approximately 3% of such 
cases (10).

The current clinical evidence for GIST treatment suggests 
that imatinib is mainly sensitive to GIST in patients with 
the KIT exon 11 mutations and is recommended as a 1st-line 
drug (11). Conversely, sunitinib is mainly sensitive to GIST 
in patients with the KIT exon 13 and PDGFRA exon 14 
mutations and is recommended as a 2nd-line drug (12), while 
regorafenib is mainly sensitive to most GIST in patients with 
the KIT exon 17 and PDGFRA exon 18 mutations, and is 

recommended as a 3rd-line drug (13).
In our case, there was a high possibility of tumor 

recurrence and metastasis, and the patient had a poor 
prognosis in terms of mitoses, vascular tumor thrombus, 
and regional lymph node metastasis. The 2 postoperative 
tumor recurrences and rapid disease progression also 
confirmed the patient’s high-risk tumor classification. This 
patient had a tumor with the PDGFRA exon 12 mutation, 
which is an extremely rare mutation. We could not control 
the recurrence and progression of the patient’s tumor after 
successively applying 2 TKIs (i.e., imatinib and sunitinib, 
see Figure 3).

In a completed phase I clinical trial study examining the 
selection of 3rd-line drugs for patients (14), ripretinib was 
superior to its counterparts, sunitinib and regorafenib, in 
improving the objective response rate and progression-free 
survival in the 2nd and 3rd-line treatments of patients with 
GISTs. In an ongoing phase III clinical trial (15) comparing 
ripretinib to sunitinib, which is currently recommended as 
the 2nd-line treatment for GIST, which demonstrated the 
high interest of experts in the unique mechanism by which 
ripretinib inhibits not only the tyrosine protein kinase 
activation ring but also its binding to the switch pocket (16). 
Given the rapid growth of relapsed lesions in patients, if 
regorafenib is selected for treatment and if the patient’s 
condition continues to progress, there is likely to be no 
other chance to change the treatment drug. Thus, after the 

Uncharacterized lesions were found
Extensive peritoneal 
metastases were found

Sunitinib, 37.5 mg/d, 3 m Ripretinib, 150 mg/d, 3 mA

B

C

D

E

F

Figure 2 Graphic summary of phase 2 of the case. (A) A microscopic lesion of the liver that could not be identified (shown by the red circle). 
(B) Small lymph nodes by the abdominal aorta (shown by the red circle). (C) A small amount of pelvic fluid. (D) Hepatic metastasis. (E) 
Para-aortic metastases. (F) Pelvic ascites and metastatic nodules. 
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2020-3 2020-4 2020-6 2020-11

1st hospitalization
volvulus emergency 
surgery

Pathology: GIST, 
PDGFRA exon 12 
mutation

Return visit: no 
abnormality  
No complaints of 
discomfort

2nd hospitalization
dull pain in the left lower abdomen
Local recurrence of abdominal
2nd operation

Scheduled return visit
No complaints of 
discomfort

Extensive abdominal 
recurrence on CT 
Complaining of mild 
abdominal distension

Tiny, unidentifiable 
signs on CT
No complaints of 
discomfort

PDGFRA exon 12 mutation
Return visit: no abnormality
No complaints of discomfort

Ripretinib 150 mg/d Sunitinib 37.5 mg/d

2021-9 2021-7 2021-4 2021-12

Figure 3 The brief description of the patient’s course of disease. GIST, gastrointestinal stromal tumor; CT, computed tomography; 
PDGFRA, platelet-derived growth factor receptor alpha.

patient developed extensive intra-abdominal recurrence and 
metastasis, we prescribed ripretinib, which is different from 
previous drug treatments for patients with the PDGFRA 
exon 12-mutant GIST.

There were some deficiencies in reviewing the diagnosis 
and treatment process of our case. For example, after the 
2nd postoperative recurrence, a pathological biopsy and 
genetic testing of the new lesions were not performed. 
Additionally, the interval between the follow-up and review 
of the patient was too long, especially in April 2021 when the 
CT scan revealed a new microscopic mass that was difficult 
to characterize, but the patient was not reexamined until 
some 3 months later, and extensive abdominal metastases was 
already present at the re-examination in July 2021.

In conclusion, we reported a case of a patient with 
PDGFRA exon 12-mutated small intestinal GIST who 
underwent multiple surgeries and multiple lines of TKIs. 
The conventional TKIs of imatinib and sunitinib were not 
effective in treating this patient’s tumor, which suggests 
that ripretinib treatment should be considered as soon as 
possible in treating PDGFRA exon 12-mutated GISTs in 
the future. Additionally, if a patient’s tumor has a high risk 
of adverse biological behaviors, such as high mitotic figures, 
vascular tumor thrombus, SDHB(−), and regional lymph 
node metastasis, the postoperative follow-up and review 
should be close and strict, and the time interval should be 
2 months or even 1 month. One of the metastases in the 
patient’s 2nd postoperative recurrence was also considered 
to have developed from the para-aortic lymph nodes (see 
Figure 2E), which suggests that consideration should be 
given to expanding the dissection of the regional lymph 

nodes during reoperation to the para-aortic lymph nodes.
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