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Abstract
BACKGROUND 
Gastrointestinal stromal tumor (GIST) usually originates in the stomach, followed 
by the small intestine, rectum, and other parts of the gastrointestinal tract. The 
most common sites of metastasis are the liver and peritoneum, whereas spinal 
metastases from GIST are extremely rare.

CASE SUMMARY 
We found a case of GIST with the first presentation of multilevel spinal metastases 
involving the thoracic and lumbar vertebrae. A 61-year-old Chinese man 
presented to our clinic because of pain in his lower back and hip for 10 d without 
cause. Subsequently, computed tomography (CT) and magnetic resonance 
imaging (MRI) revealed abnormal signals in the vertebral appendages of T12 and 
L4 accompanied by spinal canal stenosis, which was considered as tumor 
metastasis. As there were no metastases to vital organs, posterior thoracic and 
lumbar spinal decompression + adnexal mass resection + pedicle internal fixation 
was adopted to achieve local cure and prevent nerve compression. The results of 
histopathological studies were consistent with the metastasis of GIST. No local 
recurrence or new metastases were found at the 6-mo follow-up at the surgical 
site. The patient has no neurological symptoms at present. It is worth mentioning 
that a rectal mass was found and surgically removed 1 mo after the patient was 
discharged from hospital, and the pathological diagnosis of the mass was GIST.

CONCLUSION 
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By reviewing 26 previously reported cases of spinal metastasis in GIST, it was 
found that spinal metastasis of GIST has become more common in recent years, so 
the possibility of early spinal metastasis should be recognized. CT and MRI are of 
great value in the diagnosis of spinal metastatic tumors, and pathological biopsy 
is the gold standard for the diagnosis of metastatic tumors. It is safe and feasible 
to treat isolated spinal metastasis in GIST by excising metastatic masses, 
decompressing the spinal canal, and stabilizing the spine.

Key Words: Spinal metastasectomy; Gastrointestinal stromal tumor; Multisegmental spinal 
metastases; Magnetic resonance imaging; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Gastrointestinal stromal tumor (GIST) is the most common mesenchymal 
tumor in the digestive tract and originates from Cajal stromal cells or related stem cells. 
GIST metastasis usually occurs in the liver (28%), mesentery and omentum (30%), and 
less often in the lungs (7%), subcutaneous tissue (4.7%), and lymph nodes (4.7%), 
whereas GIST bone metastasis is very rare (only 0.47%). We report a case of GIST in a 
61-year-old man with multisegmental spinal metastasis as the first presentation and 
review the literature. As far as we know, this is the first report of a GIST with the first 
presentation of multisegmental spinal metastases from the thoracolumbar spine. This 
case highlights the importance of resection of metastatic tumors of the spine as an 
effective treatment for GIST.

Citation: Kong Y, Ma XW, Zhang QQ, Zhao Y, Feng HL. Gastrointestinal stromal tumor with 
multisegmental spinal metastases as first presentation: A case report and review of the 
literature. World J Clin Cases 2021; 9(6): 1490-1498
URL: https://www.wjgnet.com/2307-8960/full/v9/i6/1490.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i6.1490

INTRODUCTION
Gastrointestinal stromal tumor (GIST) is the most common mesenchymal tumor in the 
digestive tract. It originates from Cajal stromal cells or related stem cells and is usually 
located in the stomach, small intestine, colon, and rectum[1,2]. Although GIST is rare, 
accounting for only 1 to 2 percent of gastrointestinal tumors, it accounts for 60% of all 
gastric stromal tumors[3,4]. Because GIST does not respond to conventional 
chemotherapy and radiation therapy, the gold standard for the treatment of GIST is 
surgical resection[5]. In addition, the use of Imatinib mesylate, a selective tyrosine 
kinase receptor inhibitor (TKI), significantly reduced the morbidity and mortality 
associated with GIST[6-8]. GIST metastasis usually occurs in the liver (28%), mesentery 
and omentum (30%), and less often in the lungs (7%), subcutaneous tissue (4.7%), and 
lymph nodes (4.7%)[9,10], whereas GIST bone metastasis is very rare (only 0.47%)[11]. 
Spinal metastases are especially rare in GIST, and few cases have been reported in the 
previous literature[12,13].

Bone is the most common site of metastatic cancer, with 60% of metastatic tumors 
occurring in the spine[14,15]. Spinal metastases from cancer are a common oncology 
challenge, as 20 to 40 percent of cancer patients are affected in the course of the 
disease, and up to 20% of those suffer from spinal cord compression and become 
paralyzed. The incidence of thoracic spine was the highest (70%), followed by lumbar 
spine (20%) and cervical spine (10%). Breast cancer, lung cancer, and prostate cancer 
were the most common primary lesions in patients with bone metastases[16,17]. Due to 
the close relations among the vertebrae, spinal cord, and nerves, besides ache, spinal 
metastases can also cause spinal deformities, nerve or spinal cord compression, and 
even paralysis.

Bone metastasis of GIST is very rare. By reviewing the literature, we found that only 
26 cases of GIST spine metastasis have been reported so far. We herein report a case of 
GIST in a 61-year-old man with multisegmental spinal metastasis as the first 
presentation and review the literature. As far as we know, this is the first report of a 

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
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GIST with the first presentation of multisegmental spinal metastases in the 
thoracolumbar spine.

CASE PRESENTATION
Chief complaints
A 61-year-old Chinese man had pain in his lower back and buttocks for 10 d without 
incentive, and no relief after rest.

History of present illness
Although the patient received oral non-steroidal anti-inflammatory drugs, no 
significant effect was observed. Then, he went to Hebei Medical University Fourth 
Affiliated Hospital to seek further treatment.

History of past illness
The patient had an anal leiomyoma resection about 8 years ago.

Personal and family history
The patient's other medical history was not noteworthy.

Physical examination
The physical examination showed that the patient had percussion pain on the 11th and 
12th thoracic vertebrae and percussion pain on the spinous processes of the 4th and 5th 
lumbar vertebrae, which both radiated to the buttocks and both lower limbs. As a 
result, the thoracolumbar movement was restricted, and muscle strength of both lower 
limbs was grade 4 (according to Manual Muscle Testing). There was no obvious 
abnormality in the saddle area and lower limbs. The physiological radiation existed, 
and pathological signs were not elicited. According to the Frankel grading standard of 
spinal cord injury, the patient was diagnosed with grade D.

Laboratory examinations
Laboratory testing showed a high level of C-reactive protein (11.70 mm/L, reference 
range 0-6.0 mm/L), high erythrocyte sedimentation rate (29.00 mm/h, reference range 
0-15 mm/h), high neutrophil count (6.45 × 109/L, reference range 1.8-6.3 × 109/L), and 
low lymphocyte count (0.86 × 109/L, reference range 1.1-3.2 × 109/L).

Imaging examinations
computed tomography (CT) showed bone destruction in the left pedicle of T12 
(Figure 1). Liver and kidney function, electrolyte, coagulation function, routine urine 
tests, and cardiopulmonary function were normal. In order to further evaluate the 
patient's condition, the patient underwent magnetic resonance imaging (MRI) 
examination, and the results showed abnormal signals in the vertebral appendages of 
T12 and L4 accompanied by spinal canal stenosis, and metastasis was considered 
(Figure 2).

FINAL DIAGNOSIS
The final diagnosis of the presented case was multiple spinal mass.

TREATMENT
As there were no metastases to vital organs, surgical treatment was adopted to achieve 
local cure and prevent nerve compression. After successful general intravenous 
anesthesia, the patient was placed in a prone position. Surgical exploration showed 
that L4 vertebral spinous process and vertebral lamina had obvious bone destruction, 
and tumor tissues were infiltrated. T12 vertebral spinous process and left vertebral 
pedicle tumor were significantly invaded, with bone destruction and dural sac 
compression. Spinal canal decompression and pedicle internal fixation were 
performed. Visual inspection using the intraoperative fluoroscopy showed optimal 
position of all pedicle screws. Intraoperative blood loss was approximately 550 mL. 
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Figure 1  Preoperative computed tomography image revealing bone destruction of the left pedicle of the 12th thoracic vertebra.

Figure 2 Preoperative sagittal magnetic resonance imaging revealing that T12 and L4 vertebral appendages showed obvious bone 
destruction. A tumor in the spine compressed the spinal cord accompanied by spinal canal stenosis.

After the operation, the patient returned to the ward safely with stable vital signs and 
no obvious abnormalities in the heart, lung, and abdomen. The patient had normal 
upper and lower limb movements.
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OUTCOME AND FOLLOW-UP
X-ray examination confirmed that the implant was in the correct position and there 
were no signs of screw and rod displacement (Figure 3). The results of histo-
pathological studies were consistent with the metastasis of GIST. The results of 
immunohistochemistry suggested positive staining for Vimentin, indicating a 
mesenchymal origin. CD34, CD117, and CD31 were all positive, and Ki-67 positive 
cells accounted for 20%. According to immunohistochemical and morphological 
changes, it was consistent with GIST (Figure 4). CKIT and PDGFRA gene tests were 
performed on the patient, and the test results showed a mutation in exon 11 of c-KIT 
gene [KIT exon 11 C.1667_1672delagtGGa (p.W557_K558del)]. No mutation was found 
in exons 9, 13, and 17 of c-Kit and PDGRFA. The wound healed at the first stage after 
the operation without postoperative complications. One week after the operation, the 
patient was discharged from hospital and we followed the patient for 6 mo. Percussive 
pain in the lower back and radiating pain in both lower extremities disappeared. 
According to the Frankel grading standard of spinal cord injury, the patient was 
diagnosed with grade E. At the 6-mo follow-up, no local recurrence or new metastasis 
was observed on CT or MRI. It is worth mentioning that a rectal mass was found and 
surgically removed 1 mo after the patient was discharged from hospital, and the 
pathological diagnosis of the mass was GIST.

DISCUSSION
GIST is the most common stromal tumor in the gastrointestinal tract, which has a 
potential tendency of malignancy[18,19]. GIST metastasis usually occurs in the liver, 
mesentery, and omentum, whereas GIST bone metastasis is very rare. We report a case 
of GIST with the first presentation of multilevel spinal metastases involving the 
thoracic and lumbar vertebrae. What makes this case unique is that GIST metastasized 
to thoracic and lumbar vertebrae as the first manifestation. This is the first report of 
GIST with multi-segment spinal metastasis (thoracic and lumbar) as the first 
manifestation.

GIST is a mesenchymal neoplasm that arises in the gastrointestinal tract. GIST is a 
fusiform (70%), epithelioid (20%), or mixed mesenchymal tumor of the digestive tract 
that secretes CD117 (c-KIT). Approximately 18% of patients with GIST, especially 
those in the small intestine, had no symptoms at all[2,20]. Symptomatic patients may 
experience nonspecific symptoms such as nausea, vomiting, bloating, early satiety, 
and abdominal pain, but there is rarely a significant abdominal mass[20]. GIST 
metastasis usually occurs in the liver, mesentery, and omentum, whereas GIST bone 
metastasis is very rare (only 0.47%). GIST bone metastasis involves the spine, pelvis, 
ribs, humerus, clavicle, and other sites[21,22]. The most common symptoms of bone 
metastasis in GIST are local pain and limb weakness, followed by pathological 
fractures or no symptoms. The spine is the most common site for bony metastases of 
malignant tumors, and GIST is no exception. And GIST patients with spinal 
involvement have a worse prognosis than those without. We review the literature and 
find that only 26 cases of GIST spine metastasis have been reported so far (Table 1). In 
most cases, the spinal metastasis of GIST occurs in the late stage of the disease. Of the 
26 reported cases of GIST, only four had a single segment of spinal metastasis as the 
first presentation[23]. However, few reports have been reported on GIST with 
multisegmental metastasis of the spine as the first manifestation.

Bone is a common site of metastasis in advanced malignant tumors[24]. Skeletal 
metastasis can cause a series of related events, such as pain and pathological fractures, 
which seriously affect the quality of life of patients. The occurrence of skeletal 
metastasis indicates that patients will have a worse prognosis. Therefore, early 
diagnosis of bone metastases can change the treatment plan as soon as possible and 
reduce the suffering of patients. As a non-invasive and repeatable examination, 
imaging examination is widely used in the diagnosis of tumor bone metastasis. CT, 
MRI, bone scintigraphy, and other imaging techniques show obvious advantages in 
the detection of bone metastasis in tumor patients, and have important significance in 
improving the early diagnosis rate of bone metastasis[25,26].

It is likely that bone metastasis in GIST will become more common due to the 
extensive use of imaging techniques and improved treatments such as TKI combined 
with surgical resection, which have greatly extended the life expectancy and overall 
survival rate of GIST patients. At present, although TKI treatment of GIST can 
significantly prolong the median survival of GIST patients, surgical resection is still the 
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Table 1 Clinical data for 26 cases of gastrointestinal stromal tumor with spinal metastases

Patient Age/sex Primary tumor 
location Location of metastases Spinal metastases treatment

1[23] 62/M Small intestine Liver, spine, pelvis, rib Zoledronic acid + radiotherapy + TKI

2[23] 82/F Stomach Liver, spine, pelvis Zoledronic acid + TKI

3[23] 54/F Small intestine Liver, rib, spine, iliac bone Zoledronic acid + TKI

4[24] 55/M Sigmoid colon Liver, spine, skull, pelvis TKI + zoledronic acid

5[22] 56/M Esophagus Spine, rib TKI + zoledronic acid

6[25] 49/M Stomach Liver, spleen, peritoneum, soft tissue, spine, rib, pelvis, femur, 
humerus

TKI

7[25] 52/F Stomach Liver, spleen, spine, rib, pelvis TKI

8[25] 48/M Stomach Liver, spleen, spine TKI

9[25] 51/M Stomach Liver, spleen, soft tissue, rib, humerus TKI

10[25] 60/M Small intestine Liver, spine TKI

11[25] 71/M Rectum Liver, spleen, spine, rib, pelvis, femur, humerus TKI

12[26] 56/M Small intestine Liver, hip, spine, femur TKI + radiotherapy + zoledronic acid

13[26] 70/M Small intestine Liver, spine TKI + radiotherapy + zoledronic acid

14[27] 66/M Stomach Liver, spine, pelvis, rib, sternum, scapula TKI

15[13] 51/M Rectum Spine Resection

16[28] 69/F Stomach Liver, spine, subcutaneous TKI + radiotherapy

17[29] 46/M Stomach Liver, spine, rib, humerus, clavicle TKI + radiotherapy

18[30] 61/F Stomach Spine, liver, lung Resection + TKI

19[30] 58/M Small intestine Spine, humerus, liver, peritoneum Resection + TKI

20[30] 71/M Small intestine Spine, humerus, liver, pleura Resection + TKI

21[31] 58/M Small intestine Liver, spine, sternoclavicular joint TKI + radiotherapy

22[32] 37/M Small intestine Liver, spine Resection + TKI + radiotherapy + 
chemotherapy

23[33] 54/M Small intestine Liver, spine Resection + sorafenib + regorafenib

24[34] 76/F Rectum Spine, rib Resection + TKI

25[21] 57/M Rectum Liver, lung, spine, clivus, temporal bone TKI + radiotherapy

26[35] 83/M Colon Spine Resection + radiotherapy

TKI: Tyrosine kinase receptor inhibitor.

most important treatment strategy for primary GIST. GIST spinal metastases lead to 
neurological deficits due to nerve compression, which can lead to deterioration in 
functional status or survival. Previous studies have shown that the involvement of the 
spine in GIST bone metastasis affects the prognosis of patients. The average survival of 
patients with spinal involvement was 41.78 mo, while that of patients without spinal 
involvement was 82.49 mo. In addition, patients treated with surgery combined with 
TKI for GIST bone metastasis had a significantly longer survival than patients treated 
with TKI alone[27]. What is different from previous reports is that this case is an isolated 
metastasis involving only thoracolumbar metastases and no other metastases, and the 
patient has developed symptoms of nerve compression. Therefore, we used posterior 
thoracic and lumbar spinal decompression, adnexal mass resection, and pedicle 
internal fixation to treat the spinal metastasis of GIST. However, this only alleviated 
pain and prevented pathologic fractures and other bone-related events. For the 
primary disease, the patient still needed to receive further treatment. We followed the 
patient for 6 mo. CT and MRI showed no local recurrence or new metastasis at the 
surgical site at the 6-mo follow-up. However, a rectal mass was found 1 mo after 
discharge. After the tumor was surgically removed, the pathological diagnosis of the 
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Figure 3 Frontal and lateral view of postoperative radiographs. A: Frontal; B: Lateral.

Figure 4  Postoperative biopsy revealing carcinomatous tissue.

mass was GIST. In addition, the patient received targeted drugs for GISTs. This patient 
had a good prognosis, which indicates that resection of spinal metastases and pedicle 
internal fixation are effective treatments for GIST.

CONCLUSION
Overall, bone metastases in GIST are rare, accounting for only 0.47% of the cases, while 
multisegmental metastases of the thoracolumbar spine are even rarer. The extensive 
use of imaging technology has shown obvious advantages in the detection of bone 
metastasis in tumor patients. It is of great significance to use appropriate imaging 
methods to improve the early diagnosis rate of bone metastasis. We found a case of 
GIST with the first presentation of multilevel spinal metastases involving the thoracic 
and lumbar vertebrae. And in this case, posterior thoracic and lumbar spinal 
decompression + adnexal space-occupying resection + pedicle internal fixation was 
adopted to treat the spinal metastasis of GIST, and satisfactory results were obtained, 
indicating that the resection of spinal metastatic tumor is an effective method to treat 
the spinal metastasis of GIST.
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