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and literature review
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Background: Surgical resection combined with oral tyrosine kinase inhibitors

(TKI) is the most effective treatment for gastrointestinal stromal tumor(GIST)

liver metastases. Liver transplantation (LT) is the last resort for the treatment of

terminal liver malignancy. Whether it can be a potential treatment option for

liver metastases from unresectable GIST is worth exploring.

Case presentation: We report a 38-year-old woman who underwent jejunal

stromal tumor resection and TKI(imatinib) therapy 15 years ago for jejunal

stromal tumor liver metastases. During the period from 2015 to 2018, the liver

metastases continued to grow after the patient stopped taking imatinib

voluntarily, and the patient subsequently underwent multiple interventional

surgeries and drug treatments, which were still poorly curative. The tumor was

deemed unresectable because it filled the entire liver, and the patient

subsequently underwent LT and was treated with imatinib post-operatively,

which resulted in no recurrence of the tumor within 18 months of follow-up.

Literature review: There are few reports in the literature on LT for the

treatment of liver metastases from GIST. A systematic review and summary

of the current literature by literature search revealed that LT as a last resort for

metastatic GIST of the liver remains a major challenge.

Conclusions: LT combined with TKI-targeted therapy is a potential therapy

worth exploring for patients with unresectable metastatic GIST.

KEYWORDS

gastrointestinal stromal tumor (GIST), liver metastases, liver transplantation, tyrosine
kinase inhibitor (TKI), imatinib
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Introduction

The liver is the most common metastatic site of

gastrointestinal stromal tumors (GIST), and about 15%-20%

of GIST patients develop synchronous liver metastases (1).

Therefore, the degree of control of liver metastases is one of the

main factors determining the long-term survival of such

patients (2). At present, some studies believe that the most

effective treatment for liver metastatic GIST is surgical

resection combined with oral tyrosine kinase inhibitors(TKI),

which can significantly prolong the survival time of patients (3,

4). For patients with TKI-resistant and unresectable liver

metastatic GIST, there has been a lack of effective treatment

measures. Liver transplantation (LT) is the last resort for the

treatment of end-stage liver malignancies, and its combination

with TKI-targeted therapy may prolong the survival time of

such patients (5–7). In this report, we present a patient with

unresectable giant hepatic metastatic GIST who received LT

combined with TKI therapy, and discuss the value of this
Frontiers in Gastroenterology 02
treatment option for this group of patients in combination

with the literature.
Case report

A 38-year-old woman was admitted to our hospital 15 years

ago with progressive abdominal pain. Enhanced Magnetic

Resonance Imaging (MRI) showed a cauliflower-like mass in

the jejunum above the uterus (Figure 1A) and nodules of

different sizes in the liver (Figure 1B). The patient

subsequently underwent palliative jejunal tumor resection.

Pathology revealed atypical spindle cells and jejunal stromal

tumor with multiple intrahepatic metastases was diagnosed

(Figure 1C). Gene detection showed that exon 11 of c-kit gene

was mutated. After operation, the patient took imatinib mesylate

0.4g/d and was followed up regularly.

The patient self-discontinued imatinib mesylate tablets

between June 2015 and August 2018, which resulted in
FIGURE 1

Enhanced MRI (May 2005) of the abdomen (coronal view) showed a thickened jejunum intestinal tube wall above the uterus, cauliflower-like
mass in the cavity, unclear boundary between the lesion and the surrounding tissue structure, and the range was about 6.5 cm × 6.2 cm ×
6.4 cm (A). Enhanced MRI (May 2005) of the abdomen (coronal view) showed that the liver was filled with nodules of different sizes and
inconsistent signals, with clear margins and a maximum range of about 3.4 cm×3.0 cm × 3.0 cm (B). Typical pathological images of jejunal
stromal tumor (May 2005, hematoxylin and eosin stain, ×200) (C). Enhanced CT (August 2018) of the abdomen (coronal view) revealed multiple
liver metastases, some solid and some cystic, with a maximum diameter of about 11.5 cm (D). MRI, Magnetic Resonance Imaging; CT,
Computed Tomography.
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recurrent abdominal pain and hospitalization. Enhanced

Computed Tomography (CT) of the patient showed that the

multiple tumors in the liver were significantly larger than

before (Figure 1D). The patient continued to take imatinib

mesylate tablets and underwent multiple interventional

procedures, which did not lead to remission. Finally, the

patient’s drugs were replaced with sunitinib malate and

regorafenib in turn, but her condition still did not improve.

The patient underwent orthotopic LT in January 2021, based

on considerations of medication, interventional therapy, and

enhanced CT (Figure 2A) showing progressively larger liver

metastases that could not be completely resected. During liver

transplantation, large intrahepatic metastases were observed

without gastrointestinal recurrence or extrahepatic metastases

(Figure 2B). Multiple large liver tumors were found in the

postoperative specimen (Figure 2C), and the pathological

diagnosis was gastrointestinal stromal tumor with liver

metastasis (Figure 2D). Finally, genetic testing of the patient

still suggested a mutation in exon 11 of the c-kit gene. After the

operation, we gave the patient the immunosuppressant

combined with the original regimen of imatinib mesylate. In
Frontiers in Gastroenterology 03
the absence of other interventions, the patient has not had

tumor recurrence at the current follow-up of nearly 18 months.
Literature review

There are few reports in the literature on LT for the

treatment of liver metastatic GIST. We searched the literature

to analyze and summarize the clinical data of 8 patients who

have reported LT for the treatment of unresectable liver

metastatic GIST (Table 1). Husted et al (10). Reported a study

of 13 patients with metastatic sarcoma, 8 of which were high-risk

liver metastatic GIST, and found that these patients had early

tumor recurrence and short median survival(only 10.8 months)

after LT. Cameron et al (9). reported 2 patients with metastatic

GIST who underwent LT, and their postoperative disease-free

survival rates were 48 months and 69 months, respectively.

Bompas et al (8). also reported a case of 24-month disease-free

survival after LT. More encouragingly, Frilling et al (6). Reported

that a patient with extragastrointestinal stromal tumor of liver

metastases (17 years after primary tumor resection) after LT,
FIGURE 2

Enhanced CT (January 2021) of the abdomen (coronal view) showed that multiple tumors were in a fusion trend, basically occupying the entire
right lobe of the liver, with a maximum diameter of about 20.0 cm (A). Huge liver tumors seen in liver transplants (B). Postoperative specimens
showed multiple tumors that did not break through the liver capsule with a range of about 26 cm × 20 cm × 9 cm (C). The tumor cells were
arranged in bundles and braided shape, and the cells were long and fusiform, with necrosis, hemorrhage and 13 mitoses/50 high-power field,
which was consistent with the typical pathological manifestations of jejunal stromal tumor (hematoxylin and eosin stain, ×200) (D).
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although there was a 2 cm stable perirectal metastasis tumor, but

remained asymptomatic for 10 years.

In the past, the median survival time of patients with

unresectable liver metastatic GIST was only 10-20 months,

and it was rare to survive more than 5 years (11). DeMatteo et

al (12). Reported 56 patients with liver metastases from sarcoma,

61% of which were GIST, and the 5-year survival rate after

complete resection in most cases was 30%, compared with only

4% in unresection. Current international guidelines for diagnosis

and treatment recommend that patients with GIST requiring

combined organ resection receive targeted therapy first to reduce

the risk of surgery and improve prognosis (13). For patients with

unresectable metastatic GIST, imatinib is also a first-line

treatment, and surgery can still be performed after tumor

downstaging (14). LT is the only effective treatment option for

patients with advanced hepatic malignancies, but its role in the

treatment of metastatic hepatic malignancies remains

controversial (10). Currently, for patients with TKI-resistant,

unresectable hepatic metastatic GIST, LT may be the only

treatment that can improve the prognosis after poor palliative

treatment such as radiotherapy, chemotherapy, ablation, and

hepatic arterial chemoembolization (5, 10, 15).
Discussion

With the advent of the TKI imatinib, the concept of surgical

treatment and comprehensive treatment of GIST has been

completely changed (16). For recurrent and/or metastatic

GIST, imatinib is recommended as first-line treatment, with a

2-year progression-free survival rate of 77%, but tumor

shrinkage rate of only 4.5%, while with imatinib treatment

with the prolongation of time, the proportion of drug

resistance is also increasing, and no more than 5% of patients

achieve complete remission (5–7, 16–18). It has been reported

that the overall incidence of imatinib resistance is about 56%,

and secondary resistance generally occurs 2-3 years after

imatinib treatment (19). Because targeted therapy may

eventually develop resistance, drug therapy alone cannot

provide long-term benefits for patients with advanced GIST.

Therefore, during the period of targeted therapy control, timely

surgical treatment will help improve the survival and prognosis

of patients. A number of studies have shown that for patients

with resectable metastatic GIST, targeted therapy combined with

surgical resection can significantly improve the overall survival

rate and prolong disease-free survival compared with surgery or

targeted therapy alone (20–22).

One patient reported in this study had liver metastatic GIST

originating in the jejunum, which is unique not only in its

clinical rarity, but also in the remission interval of more than 10

years. Unresectable liver metastases occurred when the patient
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was first discovered. Due to factors such as the medical

technology at the time and the patient’s economic situation,

the patient’s liver metastases could not be treated in time, and

only jejunectomy combined with postoperative imatinib was

performed on the patient. At the same time, the patient stopped

taking imatinib voluntarily from 2015 to 2018, which led to the

continuous growth of liver metastases. Even if imatinib was

continued again, the tumor did not shrink. Studies have shown

that for advanced GIST patients with imatinib treatment failure,

imatinib can be replaced with sunitinib, and when both drugs

fail, replacing regogfinil can also significantly improve the

progression-free survival of these patients (23, 24). However,

after the patient developed imatinib resistance, successive

substitutions of sunitinib and regorafenib failed to improve the

patient’s liver metastases enlargement. Therefore, our decision to

perform LT in this patient after a multidisciplinary team

discussion was based on an exhaustive preoperative evaluation

and strict selection criteria: ①Unresectable liver metastases

assessed by imaging; ②Unresponsive or intolerable to targeted

therapy and other palliative treatments; ③No recurrence of

primary tumor and no manifestations of extrahepatic

metastasis; ④The interval between resection of primary tumor

and remission of liver metastasis is longer (more than 2 years);

⑤The overall health status is good after supportive treatment and

can tolerate liver transplantation; ⑥The compliance with long-

term treatment with immunosuppressive agents and molecular

targeted drugs is good. Of all the above criteria, many of the

selection criteria were also recommended by Frilling et al (6).

The high recurrence rate after primary and metastatic

GIST means that GIST is a systemic disease and its

perioperative adjuvant therapy is very important. The

timing and duration of initiation of adjuvant TKI therapy

after LT is currently difficult to determine. In general, TKI

therapy can be started as soon as high-risk patients recover

from surgery and should be continued for 2 years (25). Gene

mutation detection can make the treatment of such patients

more individualized, and mutations mostly occur in KIT exon

11 (70%), KIT exon 9 (10%) and PDGFRA exon 18 (5%) (24,

25). Imatinib mesylate has a significant effect on c-kit exon 11

mutation, but not on c-kit exon 9 mutation and c-kit/

PDGFRA wild type. In particular, the 842V mutation of

PDGFRA may be resistant to primary imatinib mesylate

(25, 26). In addition, sunitinib and regafinil are more

beneficial for patients with exon 9 mutation and exon 17

mutation of N822K gene (23–26). Studies have shown that

patients with GIST with c-kit 11 exon mutation should be the

first choice for imatinib 400 mg/d as a preoperative,

postoperative adjuvant therapy, or as a salvage drug for

patients who cannot be resected (26). On the other hand, a

D842V mutation in PDGFRA exon 18 leads to resistance to

imatinib and sunitinib in patients. Fortunately, Avapritinib
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has proven to be the standard therapy for these patients (27).

The genetic test of the patients in this study showed c-kit 11

exon mutation, and the patient was given oral imatinib after

transplantation, which was well tolerated and had no obvious

side effects.

The patient in this case was followed up for 18 months after

LT, and no tumor recurrence has occurred so far. combined with

the reported literatures, our preliminary experience suggests that

LT combined with TKI-targeted therapy is a potential treatment

worth exploring for unresectable metastatic GIST patients.

However, the case in this study is only one case and the

follow-up time is not long, and a multi-center large-sample

study is needed to further evaluate the value of LT for the

treatment of such patients.
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