
World Journal of Hematology and Oncology

Excellent Response to Apatinib for Residual Tumor in 
Recurrence Retroperitoneal Malignant Peripheral Nerve 
Sheath Tumor: A Case Report And Review of The Litera-
ture

Case Report

Zhang Qu*

Department of Radiotherapy, Hubei Cancer Hospital, Wuhan 430079, 
China

*Correspondingauthor:
Zhang Qu,
Department of Radiotherapy, Hubei Cancer Hospital, Wuhan 430079, 
China, 
E-mail: 274890307@qq.com

Received Date: 30 January 2024
Accepted Date: 19 February 2024
Published Date: 24 February 2024

 Citation:
 Zhang Qu. Excellent Response to Apatinib for Residual Tumor in 
 Recurrence Retroperitoneal Malignant Peripheral Nerve Sheath 
 Tumor: A Case Report and Review of the Literature. 
 World Journal of Hematology and Oncology 2024.

1. Abstract

1.1. Background: 
Malignant peripheral nerve sheath tumor (MPNST) is a rare and 
aggressive sarcoma with a high rate of recurrence and metastasis, and 
the current treatments for MPNST have limited effectiveness. Apatinib 
is a novel and potent tyrosine kinase inhibitor that specifically targets 
the intracellular domain of vascular endothelial growth factor receptor 2 
(VEGFR-2). In this case study, we report the successful treatment of a 
patient with retroperitoneal MPNST using apatinib. Our findings suggest 
that apatinib may be a promising therapeutic option for MPNST patients, 
and further studies are warranted to investigate its efficacy and safety in 
this population.

1.2. Case presentation: 
A female patient, aged 43, was admitted to our department with a diagnosis 
of retroperitoneal MPNST. Unfortunately, the patient experienced 
recurrence after the second surgery, and radiotherapy left her with residual 
tumor. We consulted with multiple disciplinary teams in our department 
to determine the best course of action. After receiving approval from the 
institutional ethics committee, we administered oral apatinib at a dose of 

250 mg/day. The patient responded well to the treatment, achieving partial 
response (PR) in the first few months. The treatment was continued and 
evaluated as stable disease (SD) thereafter.

1.3. Conclusion: 
In this case report, we present a rare case of recurrent retroperitoneal 
malignant peripheral nerve sheath tumor and its successful treatment with 
apatinib. Our findings suggest that apatinib may be a promising treatment 
option for MPNST, with potential for improving patient outcomes.

2. Keywords:
Malignant peripheral nerve sheath tumor (MPNST), recurrence, 
retroperitoneal, treatment, apatinib

3. Background

MPNST is a challenging diagnosis, often presenting as a mass and 
requiring surgical resection as the main treatment. While radiotherapy 
can improve local control, it has not shown to improve overall survival 
rates[1]. Unfortunately, the 5-year survival rate for MPNST remains 
low, ranging from 20% to 50%[2]. Chemotherapy, including agents 
such as dacarbazine, doxorubicin, and epirubicin, may benefit metastatic 
disease and downstage unresectable primaries when used as neoadjuvant 
treatment. Despite these options, there is currently no optimal targeted 
therapy for MPNST[3,4]. Previous studies have explored imatinib, 
tipifarnib, sorafenib, bevacizumab, everolimus, nilotinib, sunitinib, and 
selumetinib, but only imatinib showed a 17% response rate[5-8]. In this 
article, we report a case of recurrent MPNST and its successful treatment 
with apatinib, a novel tyrosine kinase inhibitor targeting VEGFR-2.

4. Case presentation

A 43-year-old Chinese woman with a history of left retroperitoneal 
malignant peripheral nerve sheath tumor (MPNST) presented to our 
radiotherapy department with recurrence 9 months after undergoing two 
surgical treatments and radiotherapy. The first surgery, “retroperitoneal 
tumor resection+left nephrectomy,” was performed on February 1, 2018. 
Postoperative pathology confirmed the presence of malignant peripheral 
nerve sheath tumor (MPNST) in the retroperitoneum (number 1800893). 
The second surgery, “laparotomy+retroperitoneal tumor resection+left 
hemicolectomy,” was performed on September 25, 2018. Postoperative 
pathology (number 1808570) revealed MPNST with partial necrosis. The 
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tumor was mainly located in the intestinal wall muscular layer and had 
not invaded the mucosal surface. Surgical margins were clean. The patient 
presented with left back pain, and a CT scan on April 8, 2019, revealed a 
recurrence of the MPNST in the surgical area and a left posterior abdominal 
wall mass measuring 4.5 cm × 3.8 cm. She underwent locoregional 
radiotherapy from April 22, 2019, to May 27, 2019, with a total dose of 50 
Gy in 25 fractions using a 6 MV linear accelerator. An abdomen CT scan 
on May 10, 2019, revealed tumor enlargement measuring 5.1 cm × 4.2cm 
during radiation therapy. A half month after radiotherapy, a CT scan on 
June 16, 2019, revealed the tumor had reduced in size, measuring 4.6 cm 
× 3.6 cm, and the efficacy evaluation of radiotherapy was stable disease 
(SD). The patient had a history of allergy to penicillin and cephalosporins, 
and no family history of similar cancer. The remaining medical history, 
family history, and psychosocial history were unremarkable.

Following multiple disciplinary discussions in our department, the 
patient was advised to continue treatment with an anti-VEGF targeting 
drug due to the presence of residual tumor. After considering various 
factors, including budgetary and physical constraints, the patient 
decided to proceed with apatinib treatment. Following approval from 
the institutional ethics committee and after refusing chemotherapy, the 
patient was administered a continuous dose of 250mg of apatinib per day. 
On July 4, 2019, the patient’s tumor showed significant shrinkage in the 
first six months of treatment. The patient underwent periodic reviews at 
intervals of 2-3 months, which showed a marked decrease in tumor size 
from 4.6cm × 3.3 cm on August 1, 2019, to 2.3cm × 2.1 cm on January 17, 
2020, thus achieving partial response according to RECIST 1.1 criteria. 
Subsequent re-examinations every three months have shown that the 
tumor remains stable, with the evaluation of efficacy being stable disease 
(SD).In addition, the patient’s chest CT and tumor marker have shown 
no significant abnormalities. (Figure7) Throughout the course of apatinib 
treatment, the patient did not experience hypertension, proteinuria, or 
hand-and-foot syndrome.

5. Discussion

Malignant peripheral nerve sheath tumors (MPNSTs) are a rare and 
highly aggressive type of malignancy, accounting for only 5 to 10% of 
all malignant soft tissue sarcomas[9]. Their incidence is 1:100,000[10]. 
MPNSTs have poor survival rates, with 40% of patients experiencing local 
recurrence and 40%-60% developing metastatic disease within one year 
after the initial resection[11]. MPNSTs can appear in various locations, 
including the head, neck, and extremities. Early radical surgery is the most 
effective treatment for MPNSTs, as they are insensitive to radiotherapy 
and chemotherapy, and the disease tends to progress rapidly, leading to a 
poor prognosis and high mortality rate. Recent translational research on 
MPNSTs has identified potential therapeutic targets, including the NF1-
Ras, Raf-MEK-ERK, PI3K-AKT-mTOR, and Wnt signaling pathways, 
as well as abnormalities in apoptotic proteins, the loss of polycomb 
repressive complex 2 (PRC2), the upregulation of the HDAC family, and 
various microRNAs. Clinical trials targeting these pathways may provide 

valuable information for MPNST-targeted therapy. In our case, the patient 
had a residual lesion after secondary surgery and radiotherapy. Due to 
budgetary and physical reasons, the patient chose a target therapy drug 
(apatinib). Ongoing treatment led to a partial response on January 17, 
2020, and has since stabilized to a “SD” state. In recent years, a number 
of targeted therapies have shown promising results in treating certain 
histologic types of advanced or metastatic soft tissue sarcomas (STS). One 
such therapy is pazopanib, a multitargeted tyrosine kinase inhibitor (TKI) 
that targets the vascular endothelial growth factor receptor (VEGFR). 
By inhibiting angiogenesis, pazopanib has demonstrated single-agent 
activity in patients with advanced STS subtypes, except for liposarcoma 
adipocytic sarcoma (LPS)[12-15]. In a phase III study (EORTC 62072), 
369 patients with metastatic non-lipogenic STS who had failed at least 
one anthracycline-based chemotherapy regimen were randomized to 
receive either pazopanib or placebo. Pazopanib significantly prolonged 
median progression-free survival (4.6 months vs. 1.6 months for placebo; 
P < .0001), and there was also a trend toward improved overall survival 
(12.5 months and 11 months, respectively; P =0.25), although it was not 
statistically significant[16]. Current guidelines recommend pazopanib as 
a palliative therapy option for patients with progressive, unresectable, or 
metastatic non-lipogenic STS. These findings suggest that anti-VEGFR 
agents may be effective in treating non-lipid-derived STS.

Apatinib (Hengrui Pharmaceutical Co., Ltd., Shanghai, China) is a small-
molecule tyrosine kinase inhibitor with multi-target activity that selectively 
inhibits vascular endothelial growth factor receptor-2 (VEGFR-2) and 
blocks tumor neovascularization, thereby suppressing tumor growth. 
Apatinib has demonstrated a specific anti-tumor effect in various types of 
cancer in clinical studies[17-19]. However, its effectiveness and safety in 
treating patients with malignant peripheral nerve sheath tumors (MPNST) 
have not been reported previously. Therefore, this case report aims to 
investigate the safety and efficacy of apatinib in MPNST. MPNST is 
characterized by complex molecular genetic changes that dysregulate key 
signaling pathways involved in cell proliferation, growth, and apoptosis. 
Genomic studies indicate that NF1 inactivation is the initial event 
leading to neurofibroma formation, followed by CDKN2A/B deletion, 
leading to the progression to atypical neurofibroma, and functional 
inactivation of polycomb repressive complex 2 (PRC2), eventually 
resulting in the formation of MPNST. Other signal channel modifications 
found in MPNST include PTEN, BMP2-SMad1/5/8, WNT, STAT3, 
and SMARCB1 gene inactivation. The downstream factor of STAT3 is 
involved in tumor angiogenesis, which is critical for tumor growth and 
metastasis. Anti-angiogenesis agents have been shown to effectively treat 
solid tumors[20], as they can prevent the provision of oxygen, nutrition, 
and growth factors to tumors. Apatinib is a small-molecule tyrosine kinase 
inhibitor that selectively binds and strongly inhibits VEGFR-2, decreasing 
VEGF-mediated endothelial cell migration, proliferation, and tumor 
microvascular formation[21]. 

It has been approved as a third-line treatment for advanced gastric and 
gastroesophageal junction adenocarcinoma in China and has shown 
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excellent potential in various solid tumors, including non-small cell lung 
cancer[22], breast cancer[23], hepatocellular carcinoma[24], pancreatic 
cancer[25], and ovarian cancer[26]. Adverse reactions to apatinib include 
hypertension, hand-foot syndrome, albuminuria, fatigue, anorexia, and 
elevated transaminase levels, most of which are of grade 1-2 and can be 
relieved by drug withdrawal or reduction[27]. Here, we report a patient 
with advanced MPNST who showed an encouraging response to apatinib, 
which was well-tolerated by the patient. Apatinib is a suitable choice for 
long-term maintenance treatment, and adverse effects can be controlled 
by dose reduction, interruption, and symptomatic treatment. Based on this 
patient’s treatment process and relevant literature reports, we recommend 
administering the drug dose according to the patient’s body weight and 
age. A medium dose is recommended initially, which can be increased if 
the patient tolerates it well. Conversely, if the adverse reaction is severe, 
the dose can be reduced to maintain the long-term curative effect. This 
case report has several limitations that should be acknowledged. As a 
retrospective observational study with a small sample size, the level of 
evidence generated is relatively low. Therefore, any conclusions drawn 
from these data should be considered preliminary and further clinical 
trials are necessary to validate these findings.

6. Conclusions

To the best of our knowledge, this is the first report demonstrating a rapid 
clinical response to apatinib in the treatment of recurrent retroperitoneal 
malignant peripheral nerve sheath tumors. The results of this case 
suggest that apatinib may be a promising treatment option for recurrent 
retroperitoneal malignant peripheral nerve sheath tumors. However, due 
to the limited nature of this case report, further clinical trials are needed 
to confirm the effectiveness of apatinib in this context, elucidate the 
underlying mechanisms of its action, and identify suitable patients who 
may benefit from this therapy.

7. Data Availability Statement
All datasets generated for this study are included in the article/
supplementary material.

8. Ethics Statement
The studies involving human participants were reviewed and approved by 
the Ethics Committee of the Hubei Cancer Hospital and Tongji Medical 
College, Huazhong University of Science. The patients/participants 
provided their written informed consent to participate in this study. Written 
informed consent was obtained from the individual(s) for the publication 
of any potentially identifiable images or data included in this article.

9. Funding
This study was supported by the National Natural Science Foundation 
of China, No. (81201795, 81572287, 81772499); and Hubei Cancer 
Hospital, No. 20162017B01.

Reference 

1.	 Prudner BC, Ball T, Rathore R, et al. Diagnosis and management of 
malignant peripheral nerve sheath tumors: current practice and future 
perspectives. Neurooncol Adv. 2020; 2(Suppl 1):i40‐i49.

2.	 Miettinen MM, Antonescu CR, Fletcher C, et al. Histopathologic 
evaluation of atypical neurofibromatous tumors and their 
transformation into malignant peripheral nerve sheath tumor in 
patients with neurofibromatosis 1‐a consensus overview[J]. Hum 
Pathol. 2017; 67: 1‐10.

3.	 Farid M, Demicco EG, Garcia R, et al. Malignant Peripheral Nerve 
Sheath Tumors. Oncologist. 2014;19:193-201.

4.	 Panigrahi S, Mishra SS, Das S, et al. Primary malignant peripheral 
nerve sheath tumor at unusual location. J Neurosci Rural Pract. 
2013;4(1):S83-6.

5.	 Robertson KA, Nalepa G, Yang FC, et al. Imatinib mesylate for 
plexiform neurofibromas in patients with neurofibromatosis type 1: 
A phase 2 trial. Lancet Oncol. 2012;13:1218-24.

6.	 Widemann BC, Salzer WL, Arceci RJ, et al. Phase I trial and 
pharmacokinetic study of the farnesyl transferase inhibitor tipifarnib 
in children with refractory solid tumors or neurofibromatosis type I 
and plexiform neurofibromas. J Clin Oncol. 2006;24:507-16.

7.	 Maki RG, D’Adamo DR, Keohan ML, et al. Phase II study of 
sorafenib in patients with metastatic or recurrent sarcomas. J Clin 
Oncol. 2009;27:3133-40.

8.	 Kim A, Dombi E, Tepas K, et al. Phase I trial and pharmacokinetic 
study of sorafenib in children with neurofibromatosis type I and 
plexiform neurofibromas. Pediatr Blood Cancer. 2013;60:396-401.

9.	 Yi JM, Moon EJ, Oh SJ, et al. Malignant Peripheral Nerve Sheath 
Tumor of the Breast in a Patient without Neurofibromatosis: A Case 
Report. J Breast Cancer. 2009;12(3):223-6.

10.	 Ducatman BS, Scheithauer BW, Piepgras DG, et al. Malignant 
peripheral nerve sheath tumors. A clinicopathologic study of 120 
cases. Cancer. 1986; 57:2006-21.

11.	 Goldblum JR, Folpe AL, Weiss SW. Malignant peripheral nerve 
sheath tumor. In: Goldblum JR, Folpe AL, Weiss SW, eds. Enzinger 
and Weiss’s soft tissue tumors. 6th ed. Philadelphia, Pa: Saunders/
Elsevier, 2013; 855-879.

12.	 Kollar A, Jones RL, Stacchiotti S, et al. Pazopanib in advanced 
vascular sarcomas: an EORTC Soft Tissue and Bone Sarcoma Group 
(STBSG) retrospective analysis. Acta Oncol 2017;56:88-92.

13.	 Sleijfer S, Ray-Coquard I, Papai Z, et al. Pazopanib, a multikinase 
angiogenesis inhibitor, in patients with relapsed or refractory 
advanced soft tissue sarcoma: a phase II study from the European 
organisation for research and treatment of cancer-soft tissue and bone 
sarcoma group. (EORTC study 62043). J Clin Oncol 2009;27:3126-
3132. 

14.	 van der Graaf WT, Blay JY, Chawla SP, et al. Pazopanib for 
metastatic soft-tissue sarcoma (PALETTE): a randomised, double-
blind, placebo-controlled phase 3 trial. Lancet 2012;379:1879-1886. 

15.	 Kawai A, Araki N, Hiraga H, et al. A randomized, double-blind, 

Page 03https://wjohao.com/ Volume 5 Issue 2

https://wjohao.com/


World Journal of Hematology and Oncology

Research Article

placebo-controlled, Phase III study of pazopanib in patients with soft 
tissue sarcoma: results from the Japanese subgroup. Jpn J Clin Oncol 
2016;46:248-253. 

16.	 Kasper B, Sleijfer S, Litiere S, et al. Long-term responders and 
survivors on pazopanib for advanced soft tissue sarcomas: subanalysis 
of two European Organisation for Research and Treatment of Cancer 
(EORTC) clinical trials 62043 and 62072. Ann Oncol 2014. 

17.	 Li J, Qin S, Xu J, Guo W, Xiong J, Bai Y, et al. Apatinib for 
Chemotherapy-Refractory Advanced Metastatic Gastric Cancer: 
Results From a Randomized, Placebo-Controlled, Parallel-Arm, 
Phase II Trial. J Clin Oncol. 2013; 31 (26):3219-25.

18.	 Zhao L, Yang Y, Gao Q. Efficacy and Safety of Nivolumab Plus 
Apatinib in Advanced Liver Carcinosarcoma: A Case Report. 
Immunotherapy. 2019; 11(8):651-6.

19.	 Zhang Y, Fan W, Wang Y, Huang G, Li J. Apatinib for Patients 
With Sorafenib-Refractory Advanced Hepatitis B Virus Related 
Hepatocellular Carcinoma: Results of a Pilot Study. Cancer Control. 
2019; 26(1):1073274819872216.

20.	 Ding J, Chen X, Dai X, Zhong D. Simultaneous Determination of 
Apatinib and Its Four Major Metabolites in Human Plasma Using 
Liquid Chromatography-Tandem Mass Spectrometry and Its 
Application to a Pharmacokinetic Study. J Chromatogr B Analyt 
Technol BioMed Life Sci. 2012; 895-896:108-15.

21.	 Li J, Qin S, Xu J, Xiong J, Wu C, Bai Y, et al. Randomized, Double-
Blind, Placebo-Controlled Phase III Trial of Apatinib in Patients with 
Chemotherapy-Refractory Advanced or Metastatic Adenocarcinoma 
of the Stomach or Gastroesophageal Junction. J Clin Oncol. 2016; 
34(13):1448-54.

22.	 Wu F, Zhang S, Xiong A, Gao G, Li W, Cai W, et al. A Phase II 
Clinical Trial of Apatinib in Pretreated Advanced Non-Squamous 
Non-Small-Cell Lung Cancer. Clin Lung Cancer 2018; 19(6):e831-
42.

23.	 Hu X, Cao J, Hu W, Wu C, Pan Y, Cai L, et al. Multicenter Phase II 
Study of Apatinib in Non-Triple-Negative Metastatic Breast Cancer. 
BMC Cancer. 2014; 14:820.

24.	 Zhang Y, Fan W, Wang Y, Huang G, Li J. Apatinib for Patients 
With Sorafenib-Refractory Advanced Hepatitis B Virus Related 
Hepatocellular Carcinoma: Results of a Pilot Study. Cancer Control. 
2019; 26 (1):1073274819872216.

25.	 Li CM, Liu ZC, Bao YT, Sun XD, Wang LL. Extraordinary 
Response of Metastatic Pancreatic Cancer to Apatinib After Failed 
Chemotherapy: A Case Report and Literature Review. World J 
Gastroenterol. 2017; 23(41):7478–88.

26.	 Zhang D, Huang J, Sun Y, Guo Q. Long-Term Progression-Free 
Survival of Apatinib Monotherapy for Relapsed Ovarian Cancer: 
A Case Report and Literature Review. Onco Targets Ther. 2019; 
12:3635–44.

27.	 Yu WC, Zhang KZ, Chen SG, Liu WF. Efficacy and Safety of 
Apatinib in Patients With Intermediate/Advanced Hepatocellular 
Carcinoma: A Prospective Observation Study. Medicine (Baltimore). 
2018; 97(3):e9704.

Page 04https://wjohao.com/ Volume 5 Issue 2

https://wjohao.com/

	Excellent Response to Apatinib for Residual Tumor in Recurrence Retroperitoneal Malignant Peripheral
	 1. Abstract
	1.1. Background
	1.2. Case presentation
	1.3. Conclusion

	2. Keywords
	3. Background
	4. Case presentation
	5. Discussion
	6. Conclusions
	7. Data Availability Statement
	8. Ethics Statement
	9. Funding
	Reference 

