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Abstract. Until recently, few cases of three or more malignant 
tumors in one patient have been reported. Owing to the high 
incidence rate of these tumors, the improvement in cancer 
diagnosis and treatment, and the extension of patient survival 
time, the incidence of reported multiple primary malignant 
neoplasms has gradually increased. The present study reported 
the case of a 57-year-old man with non-small cell lung cancer 
combined with B-Raf proto-oncogene serine/threonine kinase 
V600E mutation, gastrointestinal stromal tumors and lumbar 
vertebral malignant mucinous sarcoma. The pathogenesis, 
diagnosis and treatment of these three malignancies are 
discussed and previous studies are also reviewed. The aim of 
the study was to analyze the genetic mutations associated with 
multiple primary malignant tumors and to discuss whether 
those mutations with unknown functional significance could 
be used as therapeutic indicators. This case report will serve 
as a reference for future treatment of such patients.

Introduction

The incidence rate for multiple primary malignant neoplasms 
(MPMNs) is estimated to be between 0.73 and 11.7% (1). 
MPMNs are defined as two or more unassociated primary 
malignant tumors that occur in the body synchronously or 
metachronously (2). Each tumor originates from different 
tissues and organs, presents as a distinct pathological type 
and excludes lesions that are secondary or metastatic to other 
tumors (3). MPMNs can be divided into two categories (3): 
i) Synchronous, defined as malignancies that occur within 
6 months of the diagnosis of a previous malignant neoplasm; 

and ii) metachronous, defined as malignancies that occur 
>6 months apart. In a recent study, the risks of developing 
second primary cancers were higher in cancer survivors 
compared with the general population with a 3.8% higher 
incidence of metachronous second primary cancers within 
a median follow-up time of 2.5 years; furthermore, the esti-
mated 10-year cumulative risk of second primary cancers for 
patients who were firstly diagnosed with cancer aged between 
60 and 69 was as high as 13% (4). Compared with a single 
primary tumor, MPMNs have increased malignant behavior 
and a worse prognosis (5).

Case report

A 57-year-old male was admitted to the Chinese People's 
Liberation Army 401 Hospital (Qingdao, China) with pain in 
the left upper abdomen in August 1996. Enhanced computed 
tomography (CT) scans revealed a 10x9.5x12-cm soft-tissue 
mass, with heterogeneous density on the greater curvature. A 
gastric leiomyosarcoma was suspected and thus, the patient 
underwent resection of the gastric lesion and partial transverse 
colon on August 21, 1996. Postoperative pathological diagnosis 
confirmed gastric leiomyosarcoma with low-grade malig-
nancy. After 11 years, in April 2007, an abdominal CT scan 
was performed due to abdominal pain, which demonstrated 
a low-density, round, soft-tissue mass located between the 
liver and stomach. Considering it a recurrent tumor, surgeons 
performed a resection of the gastric lesion and a left hepatic 
lobectomy on April 29, 2007. Postoperative pathological diag-
nosis confirmed it as a low‑grade malignant gastrointestinal 
stromal tumor (GIST). The immunohistochemical results are 
presented in Fig. 1. In April 2013, the annual routine re-exam-
ination revealed disease recurrence again; two large cystic 
lesions in the abdomen were discovered by a CT scan, one of 
which was found between the caudate lobe of the liver and the 
right side of the fundus of the stomach, and the other of which 
was found on the retroperitoneum. Considering the previous 
diagnosis of a GIST, the surgeon did not preform a biopsy again 
before surgery. The patient underwent a total gastrectomy, as 
well as stern resection of the pancreas, splenectomy, left adre-
nalectomy and Roux-en-Y esophagojejunostomy. Following 
this major surgery, the postoperative reactions of the patient 
included weight loss and impaired digestive function. The 
postoperative pathology confirmed GIST and the immunohis-
tochemistry results of the tumor are presented in Fig. 2. The 
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patient was prescribed daily oral imatinib (400 mg) from May 
2013. During this period, diarrhea and edema occurred, which 
spontaneously resolved after 2 months and thus, the dosage of 
imatinib was not decreased.

The patient was referred to the Qilu Hospital of Shandong 
University in November 2015 due to pain on the left side of 
the back. As shown in Fig. 3, there was an irregular lesion 
measuring 4.2x5.7x6.7 cm between the left transverse process 
of the 5th lumbar vertebrae (L5) and the sacroiliac joint, 
partly involving the sacrum and left iliac bone. The CT scan 
showed heterogeneous enhancement. The patient underwent 
surgery to remove the lumbar soft tissue tumors on January 
11, 2016, and the postoperative pathology indicated malignant 
ossifying myxofibrosarcoma (MFS) with infiltrating growth 
and satellite nodules besides the main body of the tumor. 
The immunohistochemistry results were as follows: Smooth 
muscle actin positivity, CD34 positivity, cyclin-dependent 
kinase 4 (CDK-4) positivity, p63 negativity, S-100 negativity, 
glial fibrillary acidic protein negativity, epithelial membrane 
antigen (EMA) negativity, pan-cytokeratin (CKpan) nega-
tivity, vimentin (foci) positivity and Ki-67 positivity (1-2%) 
(Fig. 4). Annual re-examination of CT and magnetic reso-
nance imaging scans after the surgery showed no obvious 
changes in L5.

On March 6, 2018, a routine CT scan revealed two 
hypoechoic nodules in the right liver with a bull's‑eye configu-
ration. Multiple enlarged lymph nodes were found on the 
right anterior cervical region through physical examination. 
A cervical lymph node dissection biopsy was performed, 
and pathological examination revealed metastatic low-differ-
entiated adenocarcinoma of the right cervical lymph nodes. 
Immunohistochemistry results showed positivity for EMA, 
CKpan, cytokeratin (CK) 7, CK19, carcinoembryonic antigen, 
transcription termination factor 1 (TTF-1) and S-100 (Fig. 5), 
supporting the hypothesis that the tumor was derived from the 
lung, and it was classified as adenocarcinoma. When these find-
ings were combined with the results from a positron emission 
tomography (PET)-CT scan (Fig. 6), pulmonary adenocarci-
noma located on the inferior lobe of the right lung and liver 
metastases were diagnosed. Clinical Tumor-Node-Metastasis 
stage was shown to be T1bN3Mx. Next-generation sequencing 
technology (NGS) was used on tissues and revealed positivity 
for the B-Raf proto-oncogene serine/threonine kinase (BRAF) 
V600E mutation (Table I). NGS analyses were performed 
using a long-range PCR-based target enrichment method 
(LR-PCR-based NGS) (6). Considering the poor physique and 
intolerance of the patient to chemotherapy, targeted therapy 
was recommended. The patient was recommended dabrafenib 

Figure 1. Histopathological analysis following gastric lesion resection and left hepatic lobectomy in 2007. (A) Hematoxylin and eosin staining indicating the 
tumor as a low‑grade malignant gastrointestinal stromal tumor. Tumor cells were (B) CD34 (++), (C) CD117 (+++) and (D) Ki‑67 (+, <10%). Magnification, 
x200.
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(300 mg/day) and trametinib (2 mg/day) as therapy from 
April 2018, and no obvious adverse reactions were noted. On 
June 8, 2018, and August 3, 2018, re-examination of the chest 

by a CT scan (Fig. 7) revealed significant reduction in the 
size and number of the nodule in the inferior lobe of the right 
lung, the multiple pulmonary nodules and the lymph nodes 

Figure 3. Magnetic resonance imaging of the L5 prior to the operation in 2015. (A) Sagittal and (B) coronal position showing the irregular lesion (red arrow) 
of 4.2x5.7x6.7 cm between the left transverse process of the L5 and sacroiliac joint, partly involving the sacrum and left iliac bone. L5, 5th lumbar vertebra.

Figure 2. Histopathological analysis following total gastrectomy, stern resection of the pancreas, splenectomy, left adrenalectomy and Roux-en-Y esophagoje-
junostomy in 2013. (A) Hematoxylin and eosin staining indicating a malignant gastrointestinal stromal tumor. Tumor cells were (B) CD34(+), (C) CD117(+/-) 
and (D) Ki‑67(+, 20%). Magnification, x200.
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in the mediastinum. According to the Response Evaluation 
Criteria In Solid Tumors (RECIST version 1.1) (7), the evalua-
tion result indicated stable disease (SD). On October 24 2018, 
re-examination of the upper abdomen by a CT scan (Fig. 8) 
revealed larger hypoechoic nodules in the right liver compared 
with those observed on the previous CT scan. This demon-
strated disease progression. To evaluate the properties of the 
intrahepatic lesions, a CT-guided percutaneous liver biopsy 
was performed on October 29, 2018. Pathological examina-
tion revealed invasion of malignant tumor cells in liver tissue. 

Furthermore, immunohistochemistry results showed positivity 
for CKpan, CK7, p40, Napsin A part, TTF-1, and negativity 
for CD117, Dog-1, CD34, hepatocyte antigen, arginase-1 and 
programmed death ligand 1 (PD-L1; 70%), supporting the 
hypothesis that the intrahepatic lesions were metastases from 
lung cancer. Following this, two cycles of chemotherapy, 
pemetrexed (700 mg, on day 2 every 3 weeks) combined 
with bevacizumab (400 mg, on day 1 every 3 weeks), were 
performed. The evaluation of the effect of these cycles of 
chemotherapy indicated SD according to RECIST version 1.1.

Figure 4. Histopathological analysis results following the surgery in 2016. (A and B) Hematoxylin and eosin staining indicating a malignant ossifying 
fibromyxoid sarcoma with infiltrating growth and satellite nodules besides the main body of the tumor. Tumor cells were (C) CD34(+), (D) Ki67(+, 1‑2%), 
(E) cyclin‑dependent kinase 4 (+), and (F) smooth muscle actin (+). Magnification, (A) x100 and (B and C).
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Discussion

MPMNs are defined as the occurrence of two or more primary 
malignant tumors, each occurring at a different site and not 

representing extension, recurrence or metastasis (8). According 
to Warren and Gates (9), if the interval between occurrences 
is <6 months, the diagnosis is considered to be of synchronous 
MPMN, and if >6 months, the diagnosis is considered to be 

Figure 6. Positron emission tomography-contrast enhanced scan. (A and B) The scan of the whole body. Metabolic activity was observed in (C) the right lower 
lobe (red arrow), (D-F) the mediastinal lymph nodes (red arrow) and (G) the liver (red arrow). The tumor is located on (C) the inferior lobe of the right lung (red 
arrow), and (G) liver metastases (red arrow) was considered to be pulmonary adenocarcinoma. (H) The lymph nodes (red arrow) adjacent to the abdominal aorta

Figure 5. Histopathological analysis results following cervical lymph node dissection and biopsy in 2018. (A) Hematoxylin and eosin staining indicating 
metastatic low-differentiated adenocarcinoma of the third and fourth group of the right cervical lymph nodes. Tumor cells were (B) transcription termination 
factor 1 (+) and (C) cytokeratin 7 (+). Magnification, x200.
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a metachronous MPMN (10). The patient in the present case 
report conformed to the diagnosis of metachronous MPMN for 
the following reasons: Firstly, the patient suffered from three 
tumors, namely a GIST, malignant fibrous mucinous sarcoma 
of the lumbar spine and lung adenocarcinoma. Secondly, the 

onset time of these three malignant tumors exceeded the cut-off 
time of 6 months. Finally, the pathological types of these three 
malignant tumors were different, and showed no recurrence or 
metastases. The pathogenic factors of MPMNs are unclear, but 
may be associated with the following factors: i) Endogenous 

Figure 7. CT scans of foci in the lung and liver. CT scans (A-D) prior to treatment, and after (E-H) 2 and (I-L) 4 months of oral dabrafenib and trametinib 
treatment. CT, computed tomography. Red arrows indicate (A, E and I) the lesion in right lung and (D and H) the lesion in the liver.

Figure 8. CT scans of focus in the liver. CT scans (A) 4 and (B) 6 months after oral dabrafenib and trametinib treatment. The red arrow indicates the lesion in 
the liver. CT, computed tomography.
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factors such as abnormal development of the embryo, immu-
nity-associated diseases and endocrine diseases affecting 
carcinogen sensitivity; ii) environmental exposure, including 
long-term effects of radiation and industrial pollution, and 
lifestyle; iii) genetic determinants; and iv) iatrogenic effects, 
particularly radiation therapy and drug therapy (11). There are 
no currently available standard guidelines for MPMN treat-
ment. Malignancy type, disease stage and the overall health 
of the patient are each considered (12), and each patient has 
multidisciplinary individualized treatment.

The patient evaluated in the present case report succes-
sively suffered from GIST, MFS and NSCLC. The patient 
had no immune-associated diseases, no history of exposure to 

toxic and harmful substances, and the family history revealed 
that the patient's brother died of lung cancer several years ago. 
Similarities in gene abnormalities, lifestyle and living environ-
ment to the brother may have been associated with the disease 
status of the patient. Following the diagnosis of NSCLC in 2018, 
NGS was performed on the tumor tissue, which revealed muta-
tions in tumor protein p53, epidermal growth factor receptor 
(EGFR), NT-3 growth factor receptor (NTRK3), Bruton tyro-
sine kinase (BTK), and platelet-derived growth factor receptor 
α (PDGFRA) (Table I). BRAF V600E mutation has clinical 
significance, and is associated with the occurrence of multiple 
tumors, including NSCLC and a few non-KIT proto-oncogene 
receptor tyrosine kinase KIT/PDGFRA-mutated GISTs (13). 

Figure 9. Effect of imatinib, dabarafenib and trametinib on downstream signaling pathways. Activating mutations of KIT and PDGFRA genes permit 
ligand-independent phosphorylation of the receptor tyrosine kinases, allowing the receptor-initiated signal and causing activation of the downstream effec-
tors, such as PI3K/AKT, Ras/MAPK and JAK/STAT. PDGFRA, platelet-derived growth factor receptor α; JAK, Janus kinase; MAPK, mitogen-activated 
protein kinase; PI3K, phophoinositide-3 kinase; mTOR, mechanistic target of rapamycin; STAT, signal transducer and activator of transcription; c-Kit, KIT 
proto-oncogene receptor tyrosine kinase; HIF1α, hypoxia inducible factor-1α; SDH, succinate dehydrogenase; ERK, extracellular regulated protein kinases.

Table I. Mutation frequency detected by next-generation sequencing technology.

Gene Base mutation Amino acid mutation Gene subregion Mutation frequency, %

BRAF c.1799T>A p.V600E EX15 27.69
TP53 c.811G>A p.R237H EX8 24.57
EGFR c.728C>G p.P234R EX6 25.30
NTRK3 c.1685C>T p.P562L EX15 21.64
BTK c.286G>A p.E96K EX4 20.83
PDGFRA c.509C>T p.A170V EX3 9.12

EGFR, epidermal growth factor receptor; NTRK3, NT-3 growth factor receptor; BTK, Bruton tyrosine kinase; PDGFRA, platelet-derived 
growth factor receptor α; TP53, tumor protein p53; BRAF, B-Raf proto-oncogene serine/threonine kinase.
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The mutations in EGFR, NTRK3, BTK and PDGFRA genes 
are uncommon missense mutations that have ambiguous 
significance, nevertheless, they are not considered irrelevant to 
the occurrence of multiple tumors in the patient mentioned in 
the present case report. Since 2013, the patient was taking oral 
imatinib for the GIST. Thus, long-term application of targeted 
drug therapy may also increase the incidence of secondary 
malignant tumors. In 2002, Surveillance Epidemiology and 
End Results data indicated that ~16% of all new cancer cases 
were secondary or higher-order primary cancer in the United 
States (12).

The BRAF gene is mutated in 1-5% of NSCLC cases 
and most of these mutations occur in adenocarcinoma (14). 
BRAF is a member of the RAF family of serine/threonine 
kinases that mediate signal transduction between RAS and 
mitogen-activated protein kinase (MAPK) signaling path-
ways (15). Once the mutation is activated, the downstream 
mitogen-actiavted protein kinase (MEK)-extracellular 
regulated protein kinase signaling pathway is activated contin-
uously, resulting in the excessive proliferation and survival of 
tumor cells (Fig. 9) (16). The V600E mutation accounts for 
~50% of BRAF mutations (14). In a multicenter, single arm, 
non-randomized phase II study (BRF113928; ClinicalTrials.
gov identifier, NCT01336634) (17), the efficacy of dabrafenib 
as a monotherapy was compared with that of dabrafenib 
administered in combination with trametinib. The primary 
endpoint included the objective response rate (ORR), disease 
control rate (DCR), median progression-free survival (PFS) 
time and overall survival (OS) time of 84 patients treated with 
oral dabrafenib. Evaluation of these primary endpoints in 
patients treated with dabrafenib alone revealed the following: 
ORR, 33%; DCR, 58%; PFS time, 5.5 months; and OS time, 
12.7 months. The ORR, DCR and median PFS time of the 
patients who were treated with dabrafenib and trametinib were 
63, 79% and 9.7 months, respectively, and 65% of the patients 
achieved a PFS time of >6 months (17). Thus, the combination 
of MEK inhibitors with BRAF inhibitors may demonstrate 
improved results compared with BRAF inhibitors alone (18). 
The patient in the present case report was diagnosed with 
NSCLC harboring a BRAF V600E mutation. The Food 
and Drug Administration regulations approved dabrafenib 
and trametinib in combination for treatment of metastatic 
NSCLC with a BRAF V600E mutation on June 22, 2017 (19), 
therefore combined dabrafenib and trametinib treatment was 
administered. At 6 months after the treatment, the lesions in 
the liver had progressed, which suggested drug resistance. 
Kim et al (20) recently reported that the expression of PD-L1 
was changed in 28% of patients following EGFR-tyrosine 
kinase inhibitor (TKI) therapy. Su et al (21) performed a 
retrospective analysis, which revealed high PD-L1 expression 
to be a predictor of a poor response to EGFR-TKI treatment 
among patients with EGFR-mutated NSCLC. Thus, resistance 
to the BRAF inhibitor may be associated with the high PD-L1 
expression in the patient described in the present case report. 
A previous study has demonstrated that, in melanoma models, 
cells resistant to BRAF inhibitors exhibited increased MAPK 
signaling and PD-L1 expression (22). Moreover, increased 
expression of markers of T-cell exhaustion and PD-L1 were 
detected in patients with melanoma following treatment with 
a BRAF inhibitor. Immunotherapy plays an important role 

in advanced NSCLC patients with high expression of PD-L1. 
In a phase II study, the combination of pembrolizumab with 
carboplatin and pemetrexed in chemotherapy-naïve, advanced 
non-squamous NSCLCs was evaluated (23). The pembroli-
zumab combined with chemotherapy group achieved an ORR 
of 55% in comparison to 29% in the chemotherapy alone 
group (23). The incidence of grade 3 or worse treatment-related 
adverse events was similar between the two groups. PFS time 
was also significantly longer in patients treated with pembroli-
zumab in combination with chemotherapy compared with that 
in patients who received chemotherapy alone (23).

GISTs are known to be the most common type of 
mesenchymal neoplasm of the gastrointestinal tract. From a 
previous study, the worldwide incidence and prevalence rates 
were estimated to be between 1 and 1.5 per 100,000 per year 
and 13 per 100,000 individuals, respectively in 2005 (24). 
Peixoto et al (25) demonstrated that the stomach was the most 
frequently involved organ with regard to GISTs, accounting for 
64.1% of all cases, and that the lesions were distributed in the 
fundus (15.5%), body (61.9%) and antrum (22.6%) (25). Other 
organs that were involved included the small bowel (29.8%), 
duodenum (30.8%), jejunum (30.8%) and ileum (38.5%). 
Occasionally, the omentum, mesentery and peritoneum may 
also be affected. GIST metastases often involved the liver and 
could present as a primary disease or as recurrence following 
surgery (26).

A GIST is associated with a mutation in the KIT gene (~80% 
of cases) or the PDGFRA gene, coding for type III receptor 
tyrosine kinases (27). Mutations in the PDGFRA gene can be 
detected in ~10% of GISTs without a KIT gene mutation. The 
landscape of mutations in PDGFRA mostly occur in exon 18, 
accounting for >90% of all PDGFRA mutations, and among 
the patients who do not have a KIT or PDGFRA mutation, 
7-15% have now been found to harbor a BRAF V600E muta-
tion (28). The patient evaluated in the present case report had 
a rare PDGRFA A107V mutation in exon 3, with a mutation 
frequency of ~9.4%, which was considered as an uncommon 
pathogenic mutation, according to the review of previous 
studies. The association of this mutation with the occurrence 
of GIST or imatinib resistance is worthy of further investiga-
tion. GISTs usually differ in size, and this is associated with 
different degrees of risk: Ultra-low risk, <2 cm; low-risk, 
2-5 cm; moderate-risk, 5-10 cm; and high-risk, >10 cm (29). 
Surgical treatment is the first therapeutic choice and is consid-
ered as the only possible cure for GISTs (26). High-risk patients 
have a high rate of postoperative recurrence and metastasis (up 
to 55-90%); 80% have a 3-4 local recurrence within 1-2 years 
of surgery and 50% have liver metastases (30). Imatinib is 
a KIT/PDGFRA TKI that is mainly used for KIT-positive 
patients with non-operable, metastatic or recurrent tumors, 
or as an adjuvant therapy for primary KIT-positive GIST 
patients (30). In the Scandinavian/German SSG XVIII/AIO 
trial (31), patients at high risk or with metastasis following 
R0/R1 resection were divided into two groups. One group was 
treated with imatinib (400 mg/day) for 3 years and the other 
group was treated with imatinib (400 mg/day) for 1 year. The 
median follow-up time was 4.5 years, and the 5-year PFS times 
for the two groups were 65 and 48%, respectively. PFS and OS 
times were longer in the 3-year group. Furthermore, treatment 
with imatinib for 5 years was found to delay recurrence in 90% 
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of patients, whereas treatment for 3 years only delayed recur-
rence in 66% of patients. The 5-year OS time did not notably 
differ in the 3-year arm of the SSG XVIII trial when compared 
with the 5-year arm (95 vs. 92%, respectively). Recurrence of 
GISTs occurred twice in the patient described in the present 
case study, following the initial surgery in 1997. As imatinib 
was listed and included in the medical insurance in China, the 
patient began to take imatinib (400 mg/day) from May 2013. 
Regular follow-up with abdominal ultrasound showed no 
abnormalities. Considering the three recurrences, the patient 
did not stop the intake of imatinib, and the treatment continued 
for 5 years.

MFS, formerly known as a myxoid variant of malig-
nant fibrous histiocytoma, is the most frequently occurring 
sarcoma of the extremities in adults, with characteristic high 
local recurrence rates (32). At present, the World Health 
Organization (32) describes MFS as a spectrum of malignant 
fibroblastic lesions with myxoid stroma, pleomorphism and 
curvilinear vessels. MFS mainly occurs in the extremities 
of elderly patients, particularly in the lower limbs; however, 
it can also appear on the trunk and in the head and neck 
regions (33). An MFS diagnosis is based on characteristic 
histopathological features, including the presence of alter-
nating hypocellular myxoid and hypercellular fibrous areas, 
pleomorphic nuclei, curvilinear thin-walled blood vessels 
prominent in myxoid areas, the aggregation of neoplastic 
cells or inflammatory cells, and spindle and stellate cells in 
the myxoid matrix (34). In previous studies, immunological 
staining often revealed vimentin and CD34 positivity, which 
also indicated that the tumor was of fibroblast origin, and the 
samples could also be SMA-positive and S-100 protein-nega-
tive (34). Compared with other soft-tissue sarcoma types, 
MFS showed better overall prognosis, with an OS rate of 
~70% and an overall risk of metastases between 20 and 25% 
in high-grade variants. However, MFS is inclined to have a 
higher rate of local recurrence compared with other types, 
with a rate reported to be between 20 and 75% (33). Previous 
studies reported that the distant metastasis rate of MFS 
patients ranged from 9.5-23.6%, and the lung was consid-
ered to be the most common metastatic organ of soft-tissue 
sarcomas (35). Clinically, once the local recurrence of MFS 
occurs, the stages and grades of the tumors also increase, 
leading to metastatic disease (36). Treatment strategies for 
MFS include extensive local resection, chemotherapy and 
radiotherapy. The recurrence rate after extensive resection 
ranged from 16-54%, and it was therefore recommended as 
the treatment strategy for low-grade MFS (37). In the present 
study, 2 years after the patient accepted the first surgery, 
the PET-CT scan showed bone destruction in L5, with a 
maximum standardized uptake value of ~11.2, suggesting 
regional recurrence of fibrous sarcoma. The treatment 
options were radiotherapy or surgery. In view of the fact that 
the patient showed no obvious discomfort and possessed a 
physique unsuitability for radiotherapy or surgery, close 
observation was suggested.

The patient was treated with three targeted drugs, 
including imatinib, dabrafenib and trametinib, and to the 
best of our knowledge, no study has previously assessed 
the adverse effects of this combination. A previous study 
demonstrated that the most common adverse reactions to 

dabrafenib and trametinib were pyrexia, peripheral edema, 
increased aspartate aminotransferase and blood alkaline 
phosphatase levels, nasopharyngitis, erythema, stomatitis 
and headaches (38). Few studies demonstrated that the 
adverse effects associated with the eye should not be ignored. 
These effects included retinal vein occlusion, with an inci-
dence of <1.5% with trametinib, chorioretinopathy, with an 
incidence of up to 2% with both trametinib and dabrafenib, 
and uveitis, with unknown incidence (39). Toxicities as a 
result of imatinib treatment include the retention of fluid, 
nausea, diarrhea, fatigue, abdominal pain, muscle cramps 
and rashes. Symptoms of congestive heart failure were 
observed in ~8.2% of the patients treated with imatinib for 
GISTs (40). Following the use of imatinib, the patient in the 
present case had mild edema and diarrhea, which continued 
for ~6 months. However, these adverse reactions gradu-
ally resolved without any intervention. Since April 2018, 
combined dabrafenib and trametinib treatment was used, 
and the patient showed no signs of other significant adverse 
reactions.

The potential of genetic mutations of ambiguous 
significance as therapeutic indicators was investigated 
in the present case report. For example, the patient had 
a NTRK3 P562L mutation in exon 15. A previous study 
demonstrated that larotrectinib had marked and durable 
antitumor activity in patients with tropomyosin receptor 
kinase fusion-positive cancer, regardless of the age of the 
patient or of the type of the tumor, and the overall response 
rate was 75% (41). The patient in the present case also had 
a BTK E96K mutation in exon 4, with a mutation frequency 
of ~20.83%. Ibrutinib was previously demonstrated to 
significantly improve the prognosis of patients with mantle 
cell lymphoma who had high expression of BTK (42), and 
ths drug could be considered as treatment for the present 
patient. Additionally, PD-L1 positivity (70%) enables the 
use of PD1/PD-L1 inhibitors. Thus, the decision on the best 
treatment option may benefit from the knowledge on the 
patients genetic mutation profile. Moreover, the best time 
and whether various anticancer agents should be combined 
require further investigation.
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