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Abstract: Neurotrophic tyrosine kinase receptor (NTRK)-rearranged uterine sarcoma is a rare type of uterine sar-
coma. This paper presents a case of a 49-year-old female who was admitted to the hospital due to lower abdominal 
pain and subsequently diagnosed with tropomyosin 3 (TPM3)::NTRK1-rearranged uterine sarcoma. To our knowl-
edge, TPM3::NTRK1-rearranged sarcomas almost always occur in the cervix, and this is a novel case of uterine 
corpus occurrence. The patient received chemotherapy and radiotherapy after surgery. No recurrence or metastasis 
was observed after 9 months of treatment. Moreover, all reported clinicopathological features, treatment methods, 
and prognoses of NTRK-rearranged uterine sarcoma patients are reviewed herein.
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Introduction

NTRK-rearranged sarcoma is a rare type of sar-
coma that originates mainly from the cervix and 
rarely occurs in the uterine corpus. This malig-
nancy predominantly affects females of repro-
ductive age, but it can be found in children and 
elderly women (13-72 years, with an average 
age of 38 years). Chiang [1] reported this type 
of sarcoma for the first time in 2011. In the fifth 
edition of the World Health Organization (WHO) 
Classification of Tumors of the Female Repro- 
ductive System in 2020, NTRK-rearranged uter-
ine sarcoma was classified under fibroblastic 
and myofibroblastic tumors of mesenchymal 
origin in the female reproductive system, with-
out an International Classification of Diseases 
for Oncology (ICD-O) code [2]. The pathological 
features and prognosis of NTRK-rearranged 
uterine sarcoma vary significantly from case to 
case, making diagnosis difficult.

This paper reports a case of NTRK-rearranged 
sarcoma that occurred in the uterine corpus. 
Herein, the morphological, immunohistochemi-
cal, and molecular features are discussed; a 
literature review of the reported cases of NTRK-

rearranged uterine tumors is described; and 
the clinicopathological features, treatment 
methods, and prognosis of this disease are 
summarized.

Case report

A 49-year-old postmenopausal patient was ad- 
mitted to a local hospital due to lower abdomi-
nal pain and space occupation in the uterine 
cavity for 2+ months. Gynecological ultrasound 
revealed that the echo of the uterine myome-
trium was not uniform, and a hypoechoic area 
of approximately 3.1*1.0 cm located from the 
lower segment of the uterus to the cervix 
appeared to be closely related to the posterior 
myometrium. A possible submucosal fibroid 
originating from the endometrium was consid-
ered. The patient subsequently underwent in- 
trauterine curettage at a local hospital. Dur- 
ing the operation, a smooth, sheet-like tumor 
3*2*0.5 cm in size was observed in the lower 
segment of the uterus, with an indistinct bound-
ary with the posterior uterine wall. The local 
hospital considered this to be an endometrial 
stromal tumor, so the patient was sent to our 
hospital for consultation. Microscopic examina-
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tion revealed that the tumor tissue was com-
posed of diffuse spindle cells, with mild atypia, 
rare mitotic figures, staghorn blood vessels, 
and no necrosis. The tumor cells exhibit strong-
ly and diffusely positive for pan-TRK and dif-
fusely positive for CD34 and S-100. According 
to the morphological features and immunohis-
tochemistry (IHC) results, the tumor was pre-
liminarily diagnosed as a spindle cell sarcoma 
with NTRK translocation. The patient was 
admitted to our hospital for further surgical 
treatment.

Preoperative computed tomography (CT) re- 
vealed that the uterus was enlarged, with an 
intrauterine mass that was not clearly demar-
cated from the myometrium; the parametrial 
space was blurred, and the right part of the 
bladder trigone of the cervix was partially 
blurred (Figure 1). The patient underwent multi-
incision laparoscopic subtotal hysterectomy, 
bilateral salpingo-oophorectomy, and dissec-
tion of the lymph nodes adjacent to the right 
external iliac artery. Gross observation reveal- 
ed a mass measuring 2.5*1.5*1.5 cm on the 
lower segment of the myometrium of the uter-
us, protruding into the uterine cavity; the cut 
surface of the mass was pale yellow, solid, fine, 
and homogeneous, with an indistinct boundary 
with the myometrium, invading less than half 
the thickness of the myometrium (Figure 2).  
No obvious mass was found in the adnexa on 
either side.

Microscopically, the tumor showed infiltrative 
growth, invaded the full myometrium of the 

uterus, and involved the cervical mucosa and 
stroma as well as the right parametrium  
(Figure 3A). The tumor was composed mainly of 
densely arranged spindle cells with abundant 
collagen in the stroma, and scattered, infiltrat-
ing inflammatory cells could be observed in 
some areas; however, there was no necrosis 
(Figure 3B). Many thick-walled vessels with  
hyalinization were found in the tumor stroma 
(Figure 3C). Under high magnification, the cyto-
plasm of the tumor cells was eosinophilic, 
mostly showing mild nuclear atypia, with mod-
erate nuclear atypia in some areas; mitotic fig-
ures were rare, seen in approximately 1-2/10 
high-power fields (HPFs) (Figure 3D). No obvi-
ous intravascular infiltration was found, the 
tumor did not involve the right external iliac 
lymph node tissue, and the incision margins of 
both the lateral pelvic walls, the vaginal cuff, 
and the left and right adnexa.

IHC was performed using the EnVision method. 
IHC staining revealed that the tumor cells dif-
fusely expressed pan-TRK (Figure 4A), CD34 
(Figure 4B), S-100 (Figure 4C) and cyclin D1; 
the focal area expressed CD10 (Figure 4D), 
DOG, and SMA; there was no expression of 
Desmin (Figure 4E), ALK (Figure 4F), SOX-10 
(Figure 4G), CD117, pan-CK, ER, PR, HMB45,  
or STAT6; p53 showed a wild-type expression 
pattern; and the Ki67 proliferation index was 
approximately 5% (Figure 4H). Fluorescence  
in situ hybridization (FISH) revealed that the 
NTRK1 gene separation probe exhibited red 
and green separation signals in more than 15% 
of the tumor cells (Figure 5A), whereas se- 
paration signals were not detected with the 

Figure 1. CT image showing a mass occupying the 
uterine cavity with an unclear boundary between the 
mass and the myometrium.

Figure 2. Gross image of a NTRK1-rearranged uter-
ine sarcoma (the red box indicates the location of the 
tumor).
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Figure 3. Microscopic appearance of NTRK1-rearranged uterine sarcoma. A: The tumor tissue infiltrated the myo-
metrium (HE magnification of 10×). B: The tumor was composed mainly of relatively uniform spindle cells, and 
abundant collagen was visible in the stroma (HE magnification of 60×). C: Numerous thick-walled vessels with 
hyalinization were observed in the tumor stroma (HE magnification of 100×). D: The tumor cells showed mild to 
moderate nuclear atypia (HE magnification was 400×).

NTRK2 or NTRK3 separation probes. Next-
generation sequencing (NGS) revealed that the 
tumor was of the TPM3::NTRK1 fusion sub- 
type, with the 5’-end breakpoint located at 
chr.1:154142876 and the 3’-end breakpoint 
located at chr.1:156844363. The fusion mode 
of the two genes is shown in Figure 5B.

In summary, the patient was diagnosed wi- 
th TPM3::NTRK1-rearranged uterine sarcoma. 
The tumor was staged as IIB according to the 
2018 International Federation of Gynecology 
and Obstetrics (FIGO) staging system for uter-
ine tumors.

The patient refused the use of NTRK1 inhibi-
tors. The patient started chemotherapy with 
ifosfamide (IFO) + epirubicin 1 month after sur-
gery and radiation therapy 2 months after sur-
gery. The patient underwent 5 cycles of che- 
motherapy and 28 cycles of external beam radi-
ation therapy in the 9 months after surgery. No 
metastasis or recurrence was detected via 
imaging.

Discussion

NTRK-rearranged uterine tumors are rare and 
were first reported in 2011. To date, approxi-
mately 60 cases have been reported in the lit-
erature. Table 1 shows the clinical characteris-
tics of the reported patients in the literature 
and the patients included in this study. This 
malignancy predominantly affects females of 
reproductive age, but it can be found in children 
and elderly women (13-72 years, with an aver-
age age of 38 years). The majority of NTRK-
rearranged uterine tumors are located primarily 
in the cervix (53/61 patients) and rarely in the 
uterine corpus (8/61 patients). At the initial 
diagnosis, tumors are confined mostly to the 
primary site and rarely metastasize to distant 
sites. Most patients have vaginal bleeding as 
the first symptom, while some patients have  
no first symptoms but are diagnosed through 
examination.

NTRK-rearranged uterine sarcomas exhibit sig-
nificant morphological variations [3]. Most tu- 
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Figure 4. IHC performed using the EnVision method revealed features of NTRK1-rearranged uterine sarcoma. A: Dif-
fusely and strongly positive staining for pan-TRK (magnification of 100×). B: Diffusely and strongly positive staining 
for CD34 (magnification of 100×). C: Positive for S-100 (magnification of 100×). D: Focally positive staining for CD10 
(magnification of 100×). E: The tumor cells were negative for Desmin, and the normal myometrium was stained 
positively (magnification of 40×). F: Negative for ALK (magnification of 100×). G: Negative for SOX-10 (magnification 
of 40×). H: The percentage of Ki67-positive cells was approximately 5% (magnification of 40×).

mors show infiltrative growth patterns, and a 
few tumors demonstrate a pushing growth pat-

tern. Microscopic observation revealed that 
these tumors have features of fibrosarcomas 
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Figure 5. Molecular characteristics of NTRK1-rearranged uterine sarcoma. A: NTRK1 FISH detection revealed separation of red and green signals, confirming NTRK1 
gene translocation (magnification of 1000×). B: The TPM3::NTRK1 fusion gene was detected via RNA sequencing, with the breakpoint marked in red.
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Table 1. The reported cases of NTRK-rearranged uterine sarcomas
Case Author Age Site Stage pan-TRK S-100 CD34 NTRK fusion Follow up
1 Chiang [1] 46 Cervix IB +++ + - TPM3::NTRK1 AWD
2 27 Corpus IB + + - LMNA::NTRK1 NED
3 47 Cervix IB ++ + - RBPMS::NTRK3 DOD
4 42 Cervix IB + + - TPR::NTRK1 NED
5 Goulding [9] 13 Cervix IB +++ +++ + TPM3::NTRK1 NED
6 Boyle [10] 42 Cervix IB +++ - + TPM3::NTRK1 NED
7 Croce [11] 39 Cervix NA +++ +++ +++ TPM3::NTRK1 NA
8 44 Cervix IA +++ +++ +++ TPM3::NTRK1 NED
9 26 Cervix IB +++ +++ +++ EML4::NTRK3 AWD
10 23 Cervix IA +++ +++ +++ TPM3::NTRK1 NED
11 30 Cervix IA +++ +++ + TPM3::NTRK1 NED
12 60 Cervix IIIB +++ NA +++ TPM3::NTRK1 DOD
13 33 Cervix IA +++ +++ +++ TPM3::NTRK1 NED
14 23 Cervix IIA +++ + +++ TPM3::NTRK1 AWD
15 Devereaux [12] 24 Cervix IB +++ + ++ SPECC1L::NTRK3 NED
16 39 Cervix IB - +++ +++ TPM3::NTRK1 NED
17 66 Cervix IA +++ +++ +++ TPM3::NTRK1 NED
18 40 Cervix IA + + +++ TPR::NTRK1 NED
19 37 Cervix ≥IB +++ +++ +++ IRF2BP2::NTRK1 LTFU
20 35 Corpus IB + +++ +++ C16orf72::NTRK1 NED
21 Rabban [13] 49 Cervix NA ++ POS - TPR::NTRK1 NED
22 Hodgson [14] 50 Cervix IA NA +++ +++ SPECC1L::NTRK3 NED
23 Wong [15] 31 Cervix NA POS + +++ NTRK3 LTFU
24 Michal [16] 26 Uterine ≥IB +++ +++ +++ STRN::NTRK3 NED
25 Wells [17] 30 Cervix IB NA POS POS TPM3::NTRK1 NED
26 Gatalica [18] NA Cervix NA POS NA NA TPM3::NTRK1 NA
27 NA Uterine NA POS NA NA SPECC1L::NTRK3 NA
28 Nilforoushan [19] 54 Cervix IA NA POS POS SPECC1L::NTRK3 NED
29 52 Cervix IB NA +++ +++ TPM3::NTRK1 NED
30 Moh [20] 69 Corpus IB WWOX::NTRK2 NED
31 Tsai [21] 47 Cervix NA POS POS POS TPM3::NTRK1 AWD
32 53 Cervix NA POS POS POS TPM3::NTRK1 AWD
33 Costigan [4] 35 Corpus IB NA NA NA C16orf72::NTRK1 LTFU
34 35 Cervix IA +++ + POS TPM3::NTRK1 LTFU
35 47 Cervix IB +++ NA NA TPR::NTRK1 DOD
36 30 Cervix IIB ++ - NA TPR::NTRK1 NED
37 39 Cervix NA NA POS POS TPM3::NTRK1 LTFU
38 16 Cervix IA +++ ++ ++ TPR::NTRK1 NED
39 26 Cervix IIB + ++ ++ EML4::NTRK3 NED
40 26 Cervix ≥IB ++ - - TFG::NTRK3 DOD
41 26 Cervix NA + ++ - Failed QC DOD
42 61 Cervix IB ++ +++ ++ SPECC1L:NTRK3 NED
43 24 Cervix IA +++ + +++ TPM3::NTRK1 NED
44 42 Cervix NA ++ +++ - Insufficient tissue LTFU
45 42 Cervix IB ++ +++ - TPR::NTRK1 NED
46 46 Cervix IB +++ ++ NA IRF2BP2::NTRK1 LTFU
47 26 Cervix NA +++ ++ NA TPM3::NTRK1 LTFU
48 Moura [5] NA Cervix Subcutaneous metastasis +++ NA NA LMNA::NTRK1 NA
49 NA Corpus NA +++ NA NA EML4::NTRK3 NA
50 NA Cervix NA +++ NA NA SPECCL1::NTRK3 NA
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51 NA Cervix NA +++ NA NA TPM3::NTRK1 NA
52 NA Cervix NA - NA NA SPECCL1::NTRK3 NA
53 Dang [22] 33 Cervix IIA +++ +++ +++ EML4::NTRK3 DOD
54 Munkhdelger [23] 72 Cervix Lung metastasis NA - NA DLG2::NTRK2 AWD
55 Huang [24] NA Cervix NA POS POS POS TPR::NTRK1 NA
56 NA Cervix NA POS POS POS TPR::NTRK1 NA
57 NA Cervix NA POS POS POS TPM3::NTRK1 NA
58 NA Cervix NA POS POS POS TRIM67::NTRK1 NA
59 NA Cervix NA POS POS POS NTRK1 NA
60 NA Cervix NA POS POS POS NTRK1 NA
61 NA Cervix NA POS POS POS NTRK1 NA
62 The present study 49 Corpus IIB +++ + +++ TPM3::NTRK1 NED
AWD = alive with disease; DOD = died of disease; HPF = high power fields; POS = positive; LTFU = lost to follow up; NED = no evidence with dis-
ease; NA = not applicable; NP = not performed; LMNA = Lamin A/C; RBPMS = RNA Binding Protein, MRNA Processing Factor; EML4 = EMAP Like 
4; IRF2BP2 = Interferon Regulatory Factor 2 Binding Protein 2; C16orf72 = Previous HGNC Symbols for HAPSTR1 Gene; STRN = Striatin; WWOX = 
WW Domain Containing Oxidoreductase; TFG = Trafficking From ER To Golgi Regulator; DLG2 = Discs Large MAGUK Scaffold Protein 2; TRIM67 = 
Tripartite Motif Containing 67.

and are composed mainly of relatively uniform 
spindle-shaped cells. Small blood vessels, 
staghorn blood vessels, and thick-walled blood 
vessels with perivascular hyalinization can be 
observed in the tumor stroma. There is consid-
erable variation in tumor cell atypia, with most 
cells showing mild to moderate nuclear atypia, 
and the degree of cell atypia can also vary with-
in the same tumor. In these types of tumors, 
the nuclei are mostly oval or short spindle 
shaped with clumped chromatin and small 
nucleoli in the nuclei. The number of mitotic fig-
ures varies widely in previously reported cases, 
from 0-50 per 10 high-power fields of view (with 
an average of 13/10 HPFs). Some authors [4] 
have argued that the prognostic significance of 
tumor cell nuclear atypia is not clear, but a 
large number of mitotic figures is correlated 
with a poor prognosis. In some cases, focal 
mucoid degeneration can be observed in the 
tumor, and some tumor stroma can have inflam-
matory cell infiltration.

The IHC staining characteristics of NTRK-
rearranged uterine sarcoma are as follows: 
Pan-TRK is an IHC marker with high sensitivity 
and specificity and is commonly used for 
screening NTRK-rearranged tumors. Positive 
staining is defined as staining in ≥1% of tumor 
cells (cytoplasm, membrane, nuclear or perinu-
clear) [5]. Among the reported cases, 86.9% 
(53/61) were positive for pan-TRK. Among the 
remaining 8 patients, 6 did not have available 
data for IHC staining for pan-TRK; therefore, the 
percentage of patients who were positive for 
pan-TRK may be greater. Among the 53 positive 

cases, only 8 had pan-TRK staining that was 
weakly positive or focally positive, and the 
staining intensity of the remaining 45 cases 
was moderately to strongly positive. The pan-
TRK antibody binds to the extracellular domain 
of the NTRK family; it is unable to differentiate 
between NTRK fusion proteins and wild-type 
proteins and is unable to identify the specific 
isoforms of the NTRK family. Hondelink [6] 
reported that the false-negative rate of pan-
TRK IHC staining in NTRK rearranged tumors 
was approximately 18%, and false negatives 
were more common during NTRK3 rearrange-
ment. Momeni-Boroujeni [6] reported that the 
positive rate of pan-TRK can reach 91.4% in 
high-grade uterine stromal sarcomas, which 
may be related to the upregulation of NTRK3 
mRNA content in such tumors, although the 
specific mechanism involved remains unclear. 
Makino [7] reported that the expression of 
NTRK2 is upregulated in uterine leiomyosarco-
ma cells and that pan-TRK staining is positive. 
Positive staining for S-100 (92%, 46/50) and 
CD34 (81.3%, 39/48) may indicate NTRK-
rearranged uterine sarcoma. Therefore, some 
scholars believe that at microscopic level, 
these tumors are mainly composed of spindle 
cells. When IHC results are positive for pan-
TRK, S-100, and CD34 but negative for myo-
genic markers such as desmin and caldesmon, 
fluorescence in situ hybridization (FISH) or RNA 
sequencing should be performed to confirm  
the presence of NTRK rearrangement. Notably, 
the myogenic marker SMA can be weakly posi-
tively expressed in some NTRK-rearranged 
tumors.
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The NTRK-rearranged uterine sarcoma is 
genetically characterized by NTRK rearrange-
ment. NTRK1 rearrangement is most common 
(43/61), with TPM3::NTRK1 rearrangement as 
the main pattern (25/61), followed by translo-
cated promoter region (TPR)::NTRK1 rearrange-
ment (9/61). Among the existing cases of 
TPM3::NTRK1 rearrangement, all tumors oc- 
curred in the cervix. The case in the present 
study is a novel case in which TPM3::NTRK1 
rearrangement was found in the uterine cor-
pus. NTRK3 rearrangement is less common 
(13/61), and the main fusion gene is sperm 
antigen with calponin homology and coiled-coil 
domains 1 like (SPECC1L)::NTRK3. NTRK2 rear-
rangement is rare and is often accompanied  
by multiple other genetic changes. Research 
has shown that NTRK3 rearrangement may be 
associated with a larger tumor volume and a 
poorer prognosis [1].

Both NTRK mutation and posttranscriptional 
processing may affect the occurrence and 
development of tumors, but NTRK rearrange-
ment is the most important cause of pathoge-
nicity for TRK genes. NTRK fusion proteins 
often retain the kinase domain at the 3’ end, 
while the 5’ end is replaced, causing the fusion 
protein to lose the autoinhibitory part of the 
kinase, become a ligand-independent kinase, 
or change its subcellular localization, leading to 
oncogenic effects [8], making this domain the 
most common target of TRK inhibitors. TPM3 
encodes a member of the actin-binding pro- 
tein tropomyosin family, and chromosomal 
rearrangement of this gene and other genes 
often leads to tumor development. The specific 
oncogenic mechanism of TPM3::NTRK1 rear-
rangement in uterine sarcoma remains to be 
studied.

The differential diagnosis is as follows. (1) 
Leiomyosarcoma: The tumor cell nuclei are 
“cigar-like” or “rod-shaped”; cells often have 
moderate to severe atypia; mitotic figures are 
readily visible (≥10 cells/10 HPF); tumor necro-
sis can be observed; IHC myogenic markers are 
positive; and genetic testing does not reveal 
NTRK rearrangement. (2) Endometrial stromal 
sarcoma: The tumor shows infiltrative growth. 
In low-grade endometrial stromal sarcoma, tu- 
mor cells can be short-spindle shaped, with lit-
tle nuclear atypia and few mitotic figures; in 
high-grade endometrial stromal sarcoma, sig-

nificant cellular atypia and frequent mitotic fig-
ures are evident. IHC staining reveals CD10 
expression, and pan-TRK positivity can be 
observed in high-grade endometrial stromal 
sarcoma in the absence of NTRK rearrange-
ment. Definitive diagnosis can be achieved 
through FISH testing or RNA sequencing. (3) 
Inflammatory myofibroblastoma: Inflammatory 
myofibroblastoma with anaplastic lymphoma 
kinase (ALK) rearrangement occurs mostly in 
the uterine corpus and has a spindle-shaped 
cell morphology and infiltration by lymphocytes 
and plasma cells. The infiltrating inflammatory 
cells in NTRK-rearranged uterine sarcoma are 
often lymphocytes and lack plasma cells. ALK 
rearrangement can be detected in inflammato-
ry myofibroblastoma, which can be confirmed 
by genetic testing. Inflammatory myofibroblas-
toma can also be associated with NTRK rear-
rangement, but some scholars currently believe 
that tumors with inflammatory myofibroblasto-
ma morphology accompanied by NTRK rear-
rangement should be classified as NTRK rear-
rangement sarcoma [5]. (4) Collagen type I 
alpha 1 chain (COL1A1)::platelet-derived gr- 
owth factor subunit B (PDGFB)-rearranged uter-
ine sarcoma: Spindle cell tumors have mild to 
moderate atypia, and focal myxoid areas with 
inflammatory infiltration consisting of lympho-
cytes and eosinophils are observed. Tumors of 
this type are positive for CD34 and CD10 and 
negative for S-100. RNA sequencing indicates 
COL1A1::PDGFB translocation.

In the present study, the patient was 49 years 
old with a tumor that presented a fibrosarcoma-
like morphology and expressed pan-TRK, CD34, 
and S-100 on IHC. FISH revealed NTRK1 rear-
rangement, which was verified as TPM3::NTRK1 
rearrangement by next-generation sequencing 
(NGS), leading to a precise diagnosis in this 
case.

The treatment of NTRK-rearranged uterine sar-
comas includes surgical resection, chemother-
apy, radiotherapy, and targeted therapy with 
TRK inhibitors. Currently, the commonly used 
clinical methods are surgical resection and che-
motherapy + radiotherapy. Among TRK inhibi-
tors, larotrectinib is currently the most com-
monly used and has the best therapeutic ef- 
fect, and it can selectively inhibit TRK receptor 
kinase. Entrectinib, an orally administered pan-
TRK inhibitor, also has inhibitory effects on ROS 
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proto-oncogene 1 (ROS1, a receptor tyrosine 
kinase) and ALK proteins [8].

Among the 61 patients with NTRK-rearranged 
uterine sarcoma, there was a disease-free sur-
vival rate of 42.6% (26/61), a disease-with sur-
vival rate of 13.1% (8/61), and a mortality rate 
of 11.5% (7/61) within the study period, and 
follow-up data for the remaining 20 patients 
were not collected. Costigan [4] proposed that 
individuals with one of the following features 
are at high risk: mitotic figures ≥8/10 HPF,  
lymphovascular invasion, necrosis, and NTRK3 
fusion. The patient in the present study re- 
ceived chemotherapy and radiotherapy after 
surgical resection. During the 9-month follow-
up, no metastasis or recurrence was found.

Conclusion

In summary, NTRK-rearranged uterine sarcoma 
is a rare form of uterine sarcoma with a histo-
logical morphology similar to that of various 
common uterine mesenchymal tumors, making 
its diagnosis challenging and requiring molecu-
lar testing for confirmation.
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