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1 Introduction 

Uterine leiomyomas are the most common neoplasm in reproductive- 
aged women. Surgical management with myomectomy in order to pre
serve the uterus for future childbearing is common practice. While 
uterine leiomyomas are common, uterine sarcomas also present in 
reproductive-aged women. Uterine sarcomas often present with 
nonspecific findings such as abnormal bleeding, pelvic pain or pressure. 
Delineating the two neoplasms in reproductive-aged women can be 
difficult as their clinical manifestations are similar. The decision to 
preserve the uterus needs consideration of the low, yet real, risk of 
uterine sarcoma preoperatively. 

Uterine sarcomas rarity was elucidated in a SEER database study 
estimating the incidence of 2.8 per 100,000 person years among women 
aged 30–79, which is corrected for hysterectomy prevalence (Clarke 
et al., 2019). The World Health Organization (WHO) classification of 
uterine tumors classifies mesenchymal tumors into well-recognized 
categories: smooth muscle tumors which include leiomyosarcomas and 
endometrial stromal sarcomas and related tumors. The less recognized 
category of miscellaneous mesenchymal tumors is rarely encountered, 
clinically. This category include vascular tumors, lipomatous tumors, 
alveolar soft part sarcoma, solitary fibrous tumor, giant cell tumor, and 
nerve sheath tumors (Parkash et al., 2023). Malignant peripheral nerve 
sheath tumor (MPNST) may be of interest to the practicing gynecologic 
oncologist as there is no preoperative distinction of pathology on clinical 
exam or preoperative imaging. MPNST arising in the female reproduc
tive tract is extremely rare, with detailed information limited to fewer 
than 30 case reports (Sangiorgio et al., 2018; Sengar Hajari et al., 2015). 
Of these case reports, MPNST has been reported in the cervix, uterine 
corpus, vagina, and vulva (Rodriguez et al., 2006; Guzin et al., 2021; 
Maglione et al., 2002). Our case report presents a reproductive-age fe
male diagnosed with MPNST following uterine myomectomy. The tumor 

had rapid dissemination to the pelvic peritoneum, pelvic retro
peritoneum, and omentum following morcellation of presumed fibroids 
during myomectomy. 

2 Case 

A 29-year-old female gravida 0 with a history of uterine fibroids 
presented with a six-month history of worsening pelvic pressure and 
abnormal uterine bleeding resulting in severe acute-on-chronic anemia, 
requiring multiple hospitalizations for blood transfusions. Fig. 1 dem
onstrates the ultrasound findings during the initial presentation to the 
emergency room. A large heterogeneous, predominantly hypoechoic 
mass centered in the cervix extended into the lower uterine segment. A 
pelvic exam revealed dark blood and clots. The cervix was unable to be 
visualized, but on palpation, there was no cervical mass. 

The patient underwent an abdominal myomectomy after expressing 
interest in maintaining fertility during her 2nd hospitalization for 
symptomatic anemia due to excessive bleeding. Intraoperative findings 
included an enlarged uterus approximately 22 weeks in size with a 
significant leiomyoma burden. Many of the neoplasms appeared to be 
degenerated. The abdomen and pelvic cavity appeared normal, with no 
evidence of adhesions or disease. Given the large size of the uterus and 
small surgical incision, many large fibroids/masses had to be morcel
lated using a scalpel during their extraction. The patient was discharged 
home on postoperative day one in stable condition. The final pathology, 
shown in Figs. 2a and 2b, was reviewed by an expert sarcoma pathol
ogist and revealed the diagnosis of a malignant peripheral nerve sheath 
tumor. Specifically, the tumor had notable hypercellular and less 
cellular myxoid features. It appeared cytologically high grade, although 
the mitotic index and proliferative activity on a submitted Ki-67 
immunostain were not significantly increased as expected. A panel of 
immunostains were performed and the tumor cells are positive for S100 
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(diffuse expression), SOX10 (extensive expression) and negative for 
muscle markers (desmin, smooth muscle actin, myogenin), ER, PR, 
Melan A, and HMB45. Notably, although malignant melanoma was 
considered as a potential etiology due to the diffuse and extensive S100 
and SOX10 expression, the lack of HMB-45 expression and the lack of 
Melan-A expression, as well as the overall morphology, were more 
consistent with MPNST. 

Based on intraoperative findings, the disease was suspected to be 

confined to the uterus. The patient was then referred to gynecologic 
oncology for evaluation and management. Gynecologic oncologic 
consultation recommended a robotic-assisted total hysterectomy and 
bilateral salpingectomy, with consideration of ovary preservation for 
future fertility via surrogate following reproductive endocrinology and 
infertility consultation. The preoperative CT scan revealed no evidence 
of metastatic or peritoneal disease. Planned definitive surgical treatment 
occurred within 4 weeks of surgery. Immediate intraoperative findings 
revealed extensive metastatic disease in the peritoneal cavity and sub- 
peritoneal tissues had evidence of invasion. Multiple peritoneal bi
opsies were performed. The upper abdominal area was explored, 
including the right and left hemidiaphragm, and was without gross 
disease. The right ovary and fallopian tube appeared enlarged. A right 
salpingo-oophorectomy was then performed for tissue diagnosis as the 
patient’s uterine disease was deemed inoperable at the time of her 
surgery due to pelvic sidewall involvement. 

In this subsequent surgery, besides multiple foci of abdominal wall 
and pelvic peritoneal tumor nodules, the tumor also involved adnexa/ 
paratubal tissue while the ovary was spared. A small focus of low-grade 
spindle cell proliferation is noted in the fallopian tube mucosa, which is 
suggestive of a potential precursor type lesion, neurofibroma. Repeated 
immunostains show a similar immunoprofile seen in the previous 
specimen. In summary, although the tumor was initially discovered in 
the routine myomectomy procedure for leiomyoma, in fact, it may arise 
from the right fallopian tube areas or some other areas of the abdominal 
wall or pelvic peritoneum but present/manifest as uterine leiomyoma. 

In this patient, intraoperative surgical findings exhibited peritoneal 
and intra-abdominal disease. First line systemic treatment was initiated 
with doxorubicin, ifosfamide and mesna for 3 cycles followed by pro
gressive disease. Second line therapy with gemcitabine and docetaxel 
stabilized disease for 9 cycles. Unfortunately, this patient died of disease 
nearly one year from diagnosis. 

3 Discussion 

To our knowledge, all report cases of MPNST with cervical involve
ment have presented with a visible cervical mass on examination; while 
there are no published reports following uterine myomectomy. 

Malignant peripheral nerve sheath tumor (MPNST) is an uncommon 
neoplasm of neural origin that typically arises in the legs, arms, or trunk. 
In this setting, complete surgical excision with clear margins is the 
treatment of choice. We present a 29-year-old female with MPNST due 
to the rarity of tumor origin, the uterus and cervix. Investigation for 
potential genetic cause of this tumor via next-generation sequencing, did 
not reveal any genetic fusions or mutations. Neurofibromatosis type 1 
(NF1), autosomal dominant mutation which results in loss of tumor 
suppressor gene neurofibromin, was also excluded (Farid et al., 2014). 
There is scant data on MPNST in reproductive age women who desire 
future fertility Neurofibromatosis type 1. 

Case reports have found uterine and cervical MPNST after com
plaints of pelvic pain/pressure, abnormal uterine bleeding, and anemia 
and after screening pap smears with colposcopy. Diagnostic radiology 
can aid in diagnosis and preoperative planning; however, at times this 
could pose a further challenge due to frequent overlapping features of 
atypical fibroids and sarcomas on imaging. Pelvic MRI, including 
diffusion-weighted imaging (DWI), is the imaging modality of choice for 
differentiating benign versus malignant uterine masses (Smith et al., 
2021). Malignant uterine masses typically demonstrate irregular bor
ders with intermediate to high signal intensity on T2-weighted images. 
Additionally, there can be intrinsic hemorrhage which would be 
hyperintense on T1-weighted images and/or necrosis. Restricted diffu
sion is a commonly used differentiator between benign and malignant 
uterine masses. Masses that demonstrate abnormal restricted diffusion 
are hyperintense on DWI and hypointense on apparent diffusion coef
ficient (ADC) indicating hypercellularity (e.g., malignant tumors) 
(Bonde et al., 2022; Hindman et al., 2023). However, uterine fibroids 

Fig. 1. Transabdominal grayscale ultrasound image along the long axis of the 
uterus shows a large heterogeneous predominantly hypoechoic mass centered 
in the cervix extending into the lower uterine segment (*). 

Fig. 2a. Low power view of malignant peripheral nerve sheath tumor infil
trating into myometrium. 

Fig. 2b. High power view of the malignant neoplasm with pleomorphic nuclei, 
high N/C ratio and brisk mitotic activity. 
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can show varying degrees of diffusion restriction depending on the 
amount of fibrosis, smooth muscle, and degeneration present, leading to 
a certain rate of misdiagnosis (Bonde et al., 2022). Despite these po
tential pitfalls, preoperative uterine mass imaging should include pelvic 
MRI with thorough evaluation by an expert pelvic MRI radiologist when 
available to give a more complete picture of the mass’s malignant po
tential. In our patient, her acute blood loss requiring second hospitali
zation for blood transfusion omitted preoperative MRI. This patient 
went to the operating room for myomectomy during this hospitalization 
for presumed leiomyoma. 

In addition to diagnostic challenges, surgical counseling and plan
ning in reproductive-aged women with imaging suggestive of uterine 
sarcoma requires an “all or none” approach. Essentially, removal of the 
uterus intact is recommended for suspicious findings on pre-operative 
MRI while consideration for surgical removal of presumed leiomyo
mas with plan for leaving the uterus in situ is unadvisable. In our patient, 
planned myomectomy resulted in seeding of the peritoneum not only 
upstaging the patient but resulting in incurable disease. Consideration 
for consultation with a reproductive endocrinologist and infertility (REI) 
who specializes in oncofertility. Most options, if any, include assisted 
reproductive technology which is high cost, may require surrogate 
carrier and potential result in delay in cancer. Time is of the essence 
when considering surgery in reproductive-aged patients with suspicious 
findings on imaging (Walsh et al., 2017). 

Treatment of gynecologic-origin MPNST is scarce. MPNST, in gen
eral, has been well-established as an aggressive chemo-resistant tumor. 
The prognosis is poor with high recurrence rates, even with early and 
multimodal treatment. Tumor metastasis is common. Prognostic factors 
are still being investigated, but adverse prognostic factors typically 
include the presence of NF1, large tumor size (greater than 5 cm), and 
positive surgical margins (Gupta et al., 2008). No clearly defined or 
widely reproducible molecular prognosticators have been demonstrated 
(Farid et al., 2014). One study of over 700 patients with localized 
MPNST demonstrated a median overall survival of 64 months; however, 
for patients with metastatic disease, median overall survival was a 
dismal eight months, with a 3-year survival rate of 9.2% (Xu et al., 
2021). 

Standard of care for female reproductive tract MPNST has not been 
determined due to its rarity. However, the treatment of choice for 
MPNST is complete surgical resection at diagnosis. Adjuvant radiation 
therapy has been shown to decrease local disease recurrence signifi
cantly but has had limited success in increasing long-term survival due 
to the aggressive nature of the tumor (Stucky et al., 2012). Chemo
therapy may be considered for metastatic or unresectable disease, 
however, effectiveness has not been proven in the literature (Stucky 
et al., 2012). Recent trials have shown some MPNST sensitivity to ifos
famide and etoposide combinations (Higham et al., 2017). However, 
MPNST and most soft tissue sarcomas are generally regarded as 
chemotherapy-insensitive (Chuang et al., 2020). Targeted gene therapy 
treatments are also being considered to treat MPNST in gynecological 
cases and in general. A recent case report of MPNST of the cervix ad
vocates for more in-depth molecular testing of this cancer (Wells et al., 
2019). They report on a patient who was found to have a TPM3-NTRK1 
fusion mutation, which is targeted by Larotrectinib. This oral medica
tion was FDA-approved in 2018 as therapy for solid tumors that possess 
the NTRK gene fusion and have been refractory to other first-line options 
or for patients who are poor surgical candidates (Wells et al., 2019). 
Even metastatic NTRK translocated sarcomas have demonstrated some 
improvement from NTRK-targeted therapies (Doebele et al., 2015). This 
positive clinical response indicates the possibility of other actionable 
molecular targets for this disease. 

Overcalling of atypical leiomyomas as malignant entities can mean 
irreversible surgery with hysterectomy in a woman who might desire 
future fertility. Conversely, underdiagnosis of potential uterine sarcoma 
can result in delayed diagnosis and inappropriate management with 
potentially devastating consequences, due to the aggressive nature of 

malignant uterine sarcomas. It is imperative to have a thorough review 
of the patient’s history, preoperative imaging, and a high index of sus
picion to provide timely and appropriate surgical and reproductive 
planning. 

CRediT authorship contribution statement 

Anne Laird: Writing – review & editing, Writing – original draft. 
Olivia Casas Diaz: Writing – original draft, Conceptualization. Faye 
Gao: Writing – original draft. Nancy Kim: Writing – original draft. 
Ebony Hoskins: Writing – review & editing, Supervision, 
Conceptualization. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

References 

Bonde, A., Andreazza Dal Lago, E., Foster, B., Javadi, S., Palmquist, S., Bhosale, P., 2022. 
Utility of the diffusion weighted sequence in gynecological imaging: review article. 
Cancers (Basel) 14 (18), 4468. https://doi.org/10.3390/cancers14184468. PMID: 
36139628; PMCID: PMC9496793.  

Chuang, Y.A., Goh, C., Kho, C.L., 2020. Rare malignant peripheral nerve sheath tumour 
of the endocervix masquerading as a leiomyoma. Gynecol Oncol Rep. 26 (34), 
100633 https://doi.org/10.1016/j.gore.2020.100633. PMID: 32953962; PMCID: 
PMC7486431.  

Clarke, M.A., Devesa, S.S., Harvey, S.V., Wentzensen, N., 2019. Hysterectomy-corrected 
uterine corpus cancer incidence trends and differences in relative survival reveal 
racial disparities and rising rates of nonendometrioid cancers. J. Clin. Oncol. 37 (22), 
1895–1908. https://doi.org/10.1200/JCO.19.00151. Epub 2019 May 22. PMID: 
31116674; PMCID: PMC6675596.  

Doebele, R.C., Davis, L.E., Vaishnavi, A., Le, A.T., Estrada-Bernal, A., Keysar, S., 
Jimeno, A., Varella-Garcia, M., Aisner, D.L., Li, Y., Stephens, P.J., Morosini, D., 
Tuch, B.B., Fernandes, M., Nanda, N., Low, J.A., 2015. An oncogenic NTRK fusion in 
a patient with soft-tissue sarcoma with response to the tropomyosin-related kinase 
inhibitor LOXO-101. Cancer Discov. 5 (10), 1049–1057. https://doi.org/10.1158/ 
2159-8290.CD-15-0443. Epub 2015 Jul 27. PMID: 26216294; PMCID: PMC4635026.  

Farid, M., Demicco, E.G., Garcia, R., Ahn, L., Merola, P.R., Cioffi, A., Maki, R.G., 2014. 
Malignant peripheral nerve sheath tumors. Oncologist 19 (2), 193–201. https://doi. 
org/10.1634/theoncologist.2013-0328. Epub 2014 Jan 27. PMID: 24470531; 
PMCID: PMC3926794.  

Gupta, G., Mammis, A., Maniker, A., 2008. Malignant peripheral nerve sheath tumors. 
Neurosurg. Clin. N. Am. 19 (4), 533–543. https://doi.org/10.1016/j. 
nec.2008.07.004. PMID: 19010279.  

Guzin, K., Kinter, A.K., Bozdag, H., Kır, G., Sandal, K., 2021. Vaginal epithelioid 
malignant peripheral nerve sheath tumor nearly misdiagnosed as advanced cervical 
cancer: a case report. Int. J. Surg. Case Rep. 78, 241–246. https://doi.org/10.1016/j. 
ijscr.2020.12.046. Epub 2020 Dec 18. PMID: 33360976; PMCID: PMC7772358.  

Higham, C.S., Steinberg, S.M., Dombi, E., Perry, A., Helman, L.J., Schuetze, S.M., 
Ludwig, J.A., Staddon, A., Milhem, M.M., Rushing, D., Jones, R.L., Livingston, M., 
Goldman, S., Moertel, C., Wagner, L., Janhofer, D., Annunziata, C.M., Reinke, D., 
Long, L., Viskochil, D., Baker, L., Widemann, B.C., 2017. SARC006: phase II trial of 
chemotherapy in sporadic and neurofibromatosis type 1 associated chemotherapy- 
naive malignant peripheral nerve sheath tumors. Sarcoma 2017, 8685638. https:// 
doi.org/10.1155/2017/8685638. Epub 2017 Sep 12. PMID: 29138631; PMCID: 
PMC5613633.  

Hindman, N., Kang, S., Fournier, L., Lakhman, Y., Nougaret, S., Reinhold, C., 
Sadowski, E., Huang, J.Q., Ascher, S., 2023. MRI evaluation of uterine masses for 
risk of leiomyosarcoma: a consensus statement. Radiology 306 (2). https://doi.org/ 
10.1148/radiol.211658. Epub 2022 Oct 4. PMID: 36194109; PMCID: PMC9885356.  

Maglione, M.A., Tricarico, O.D., Calandria, L., 2002. Malignant peripheral nerve sheath 
tumor of the vulva. A case report. J. Reprod. Med. 47 (9), 721–724. PMID: 
12380453.  

Parkash, V., Aisagbonhi, O., Riddle, N., Siddon, A., Panse, G., Fadare, O., 2023. Advances 
in the classification of gynecological tract tumors: updates from the 5th edition of 
the World Health Organization “Blue Book”. Arch. Pathol. Lab. Med. 147 (10), 
1204–1216. https://doi.org/10.5858/arpa.2022-0166-RA. PMID: 36596270.  

Rodriguez, A.O., Truskinovsky, A.M., Kasrazadeh, M., Leiserowitz, G.S., 2006. Case 
report: malignant peripheral nerve sheath tumor of the uterine cervix treated with 
radical vaginal trachelectomy. Gynecol. Oncol. 100 (1), 201–204. https://doi.org/ 
10.1016/j.ygyno.2005.08.025. Epub 2005 Sep 22 PMID: 16182351.  

Sangiorgio, V., Zanagnolo, V., Aletti, G., Bocciolone, L., Bruni, S., Landoni, F., 
Colombo, N., Maggioni, A., Ricciardi, E., 2018. Fibroblastic malignant peripheral 
nerve sheath tumour of the uterine cervix: report of a case and literature review with 
emphasis on possible differential diagnosis. Int. J. Gynecol. Pathol. 37 (5), 497–503. 
https://doi.org/10.1097/PGP.0000000000000453. PMID: 29474318.  

A. Laird et al.                                                                                                                                                                                                                                    

https://doi.org/10.3390/cancers14184468
https://doi.org/10.1016/j.gore.2020.100633
https://doi.org/10.1200/JCO.19.00151
https://doi.org/10.1158/2159-8290.CD-15-0443
https://doi.org/10.1158/2159-8290.CD-15-0443
https://doi.org/10.1634/theoncologist.2013-0328
https://doi.org/10.1634/theoncologist.2013-0328
https://doi.org/10.1016/j.nec.2008.07.004
https://doi.org/10.1016/j.nec.2008.07.004
https://doi.org/10.1016/j.ijscr.2020.12.046
https://doi.org/10.1016/j.ijscr.2020.12.046
https://doi.org/10.1155/2017/8685638
https://doi.org/10.1155/2017/8685638
https://doi.org/10.1148/radiol.211658
https://doi.org/10.1148/radiol.211658
http://refhub.elsevier.com/S2352-5789(24)00101-2/h0050
http://refhub.elsevier.com/S2352-5789(24)00101-2/h0050
http://refhub.elsevier.com/S2352-5789(24)00101-2/h0050
https://doi.org/10.5858/arpa.2022-0166-RA
https://doi.org/10.1016/j.ygyno.2005.08.025
https://doi.org/10.1016/j.ygyno.2005.08.025
https://doi.org/10.1097/PGP.0000000000000453


Gynecologic Oncology Reports 54 (2024) 101422

4

Sengar Hajari, A.R., Tilve, A.G., Kulkarni, J.N., Bharat, R., 2015. Malignant peripheral 
nerve sheath tumor of the uterine corpus presenting as a huge abdominal neoplasm. 
J. Cancer Res. Ther. 11 (4), 1023. https://doi.org/10.4103/0973-1482.147694. 
PMID: 26881581.  

Smith, J., Zawaideh, J.P., Sahin, H., Freeman, S., Bolton, H., Addley, H.C., 2021. 
Differentiating uterine sarcoma from leiomyoma: BET1T2ER Check! Br. J. Radiol. 94 
(1125), 20201332. https://doi.org/10.1259/bjr.20201332. Epub 2021 May 5. 
PMID: 33684303; PMCID: PMC9327746.  

Stucky, C.C.H., Johnson, K.N., Gray, R.J., Pockaj, B.A., Ocal, I.T., Rose, P.S., et al., 2012. 
Malignant peripheral nerve sheath tumors (MPNST): the mayo clinic experience. 
Ann. Surg. Oncol. 19, 878–885. 

Walsh, S.K., Ginsburg, E.S., Lehmann, L.S., Partridge, A.H., 2017. Oncofertility: fertile 
ground for conflict between patient autonomy and medical values. Oncologist 22 

(7), 860–863. https://doi.org/10.1634/theoncologist.2016-0373. Epub 2017 Apr 
13. PMID: 28408620; PMCID: PMC5507640.  

Wells, A.E., Mallen, A.M., Bui, M.M., Reed, D.R., Apte, S.M., 2019. NTRK-1 fusion in 
endocervical fibroblastic malignant peripheral nerve sheath tumor marking 
eligibility for larotrectinib therapy: a case report. Gynecol Oncol Rep. 23 (28), 
141–144. https://doi.org/10.1016/j.gore.2019.04.006. Erratum. In: Gynecol Oncol 
Rep. 2021 Jan, 21(35), pp. 100704. PMID: 31080864; PMCID: PMC6506462.  

Xu, Y., Xu, G., Liu, Z., Duan, J., Lin, Y., Zhu, J., Baklaushev, V.P., Chekhonin, V.P., 
Peltzer, K., Wang, G., Wang, X., Zhang, C., 2021. Incidence and prognosis of distant 
metastasis in malignant peripheral nerve sheath tumors. Acta Neurochir. (Wien) 163 
(2), 521–529. https://doi.org/10.1007/s00701-020-04647-5. Epub 2020 Nov 21. 
PMID: 33219865.  

A. Laird et al.                                                                                                                                                                                                                                    

https://doi.org/10.4103/0973-1482.147694
https://doi.org/10.1259/bjr.20201332
http://refhub.elsevier.com/S2352-5789(24)00101-2/h0080
http://refhub.elsevier.com/S2352-5789(24)00101-2/h0080
http://refhub.elsevier.com/S2352-5789(24)00101-2/h0080
https://doi.org/10.1634/theoncologist.2016-0373
https://doi.org/10.1016/j.gore.2019.04.006
https://doi.org/10.1007/s00701-020-04647-5

	Metastatic malignant peripheral nerve sheath tumor of the uterus and cervix: Diagnostic Challenges, prognostic determinants ...
	1 Introduction
	2 Case
	3 Discussion
	CRediT authorship contribution statement
	Declaration of Competing Interest
	References


