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Abstract

Mesenchymal tumors driven by NTRK fusions are clinically and morphologically heterogeneous. With an increasing number
of clinicopathological entities being associated with NTRK fusions, the diagnostic and predictive value of the identification
of NTRK fusions is uncertain. Recently, mesenchymal tumors in the gastrointestinal tract with NTRK fusions were described
as gastrointestinal stromal tumors (GIST), but the nosology of such neoplasms remains controversial. We report eight
mesenchymal tumors involving the gastrointestinal tract with NTRKI or NTRK3 rearrangements. The tumors occurred in six
children and two adults, five males and three females (age range 2 months—55 years; median 3.5 years), and involved the
small intestine (n =4), stomach (n = 2), rectum (n = 1), and mesentery (n = 1). Clinical outcomes were variable, ranging
from relatively indolent (n = 2) to aggressive diseases (n = 2). Morphologically, the tumors were heterogeneous and could
be classified in the following three groups: (1) infantile fibrosarcoma involving the gastrointestinal tract (n = 4), enriched for
NTRK3 fusions; (2) low-grade CD34-positive, S100 protein-positive spindle-cell tumors, associated with NTRKI fusions
(n =2); and (3) unclassified high-grade spindle-cell sarcomas, with NTRK] fusions (n = 2). By immunohistochemistry, the
tumors demonstrated diffuse pan-TRK expression, of variable intensity, and lacked a specific line of differentiation.
Four cases expressed CD34, which was coexpressed with S100 protein in three cases. Expression of SOX10, KIT, and
DOG1 was consistently absent. Molecular genetic testing identified TPM3-NTRKI (n =3), TPR-NTRKI, LMNA-NTRK]I,
and ETV6-NTRK3 (n =2), and SPECCIL-NTRK3 in-frame gene fusions. We conclude that the evaluation of mesenchymal
spindle-cell neoplasms of the gastrointestinal tract without a definitive line of differentiation should include interrogation of
NTRK alterations, particularly in pediatric patients. Mesenchymal tumors of the gastrointestinal tract with NTRK
rearrangements are clinically and morphologically heterogeneous, and few, if any, seem related to GIST.

Introduction
Presented in part at the 109th United States and Canadian Pathology . . . . .
Meeting, March 2020, Los Angeles, CA, USA Oncogenic gene fusions involving the neurotrophic receptor
tyrosine kinase genes NTRK1, NTRK2, and NTRK3 (“NTRK
>4 Adridn Marifio-Enriquez fusions”) are major oncogenic drivers in multiple tumor

i h.h . . .
admarino@bwh harvard.cdu types. In some tumor types, such as infantile fibrosarcoma,
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From a diagnostic perspective, the relevance of NTRK
fusions is variable, depending on the clinicopathological
context. In mesenchymal neoplasia, NTRK fusions were
first identified in infantile fibrosarcoma and cellular con-
genital mesoblastic nephroma, two clinical presentations
of a rare pediatric malignant spindle-cell sarcoma with
distinctive morphology, driven by clonal oncogenic tyr-
osine kinase fusions, most commonly ETV6-NTRK3
fusions. Evidence of NTRK3 or ETV6 rearrangement in a
highly cellular spindle-cell sarcoma affecting an infant
was considered specific for these entities, and has been
widely used to support these histopathologic diagnoses
[1, 2]. More recently, NTRK fusions have been described
in small series of other rare mesenchymal tumors that may
arise at various soft tissue and visceral locations in chil-
dren and adults, such as lipofibromatosis-like neural
tumors [3], inflammatory myofibroblastic tumors [4],
uterine and cervical sarcomas with “fibrosarcoma”-like
features [5-7], spindle-cell sarcomas with myopericytic
growth pattern [8], and spindle-cell sarcomas resembling
malignant peripheral nerve sheath tumors [9, 10]. While
subsets of these tumors have been described as novel
entities, others have been difficult to classify due to the
lack of distinctive clinicopathological features. In addi-
tion, at least two spindle-cell sarcomas with NTRK fusions
involving the gastrointestinal tract have been recently
described as molecular variants of gastrointestinal stromal
tumor (GIST), albeit with limited morphologic and
immunophenotypic support for this diagnosis [11, 12].
Herein, we present the clinical, morphological, immuno-
phenotypic, and molecular genetic features of eight gas-
trointestinal mesenchymal tumors with NTRK fusions
and discuss the features that warrant their distinction
from GIST.

Materials and methods

Eight cases were retrieved through a retrospective review of
the authors’ institutional and consultation archives, and re-
reviewed. Four cases had been classified as infantile fibro-
sarcoma involving the gastrointestinal tract at the time of
diagnosis; four additional cases were identified as unclassi-
fied mesenchymal tumors involving the gastrointestinal tract,
in which molecular studies identified rearrangements of
NTRK]I and NTRK3. Some aspects of three cases have been
previously published (cases 2, 3, and 7) [13, 14]. Additional
information, such as clinical follow-up and response to
therapy, was extracted from the medical record or provided
by referring pathologists. Morphologic features were asses-
sed on hematoxylin and eosin-stained slides. All testing was
performed in CLIA approved laboratories and after pertinent
approval from institutional review boards.
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Immunohistochemistry (IHC)

All cases were assessed for protein expression with commer-
cially available antibodies to the following antigens, using
formalin-fixed, paraffin-embedded tissue sections and routine
laboratory protocols: pan-TRK, CD117 (KIT), DOG1, S100
protein, and CD34. pan-TRK THC was performed using the
commercially available clone EPR17341 antibody (Abcam,
Cambridge, MA, USA), which reacts with the conserved C-
terminal region of the tropomyosin receptor kinase proteins A,
B, and C. Positive staining was identified and included all
patterns (membranous, cytoplasmic, perinuclear, or nuclear).
Additional THC performed at the time of diagnosis in subsets
of cases included: SOX10 (n =5), SMA (n =4), STAT6 (n =
2), desmin (n=2), pan-keratin (n=1), HMB45 (n=1),
MiTF (n= 1), melan-A (n=1), WT1 (n=1), GFAP (n=1),
claudin-1 (n=1), EMA (n=1), GLUTl (n=1), SDHB
(n=1), and H3K27me3 (n =1).

DNA and RNA sequencing

Sequencing was performed on clinically approved sequencing
platforms at the institutions involved, all of which interrogate
structural rearrangements in the three NTRK genes, NTRKI,
NTRK?2, and NTRK3. Four tumors (cases 1, 2, 3, and 7) were
analyzed using hybrid capture DNA-based targeted panels
(UCSF500 Cancer Gene Panel and OncoPanel) that include
probes for exons and select introns of NTRKI, NTRK2, and
NTRK3, as well as ETV6 exonic and intronic probes [15, 16].
Two cases (cases 5 and 8) were analyzed using an in-house
developed assay that utilizes RNA targeted sequencing invol-
ving single primer extension target enrichment and unique
molecular indices technologies to identify rearrangements.
Reference transcript variants were NM_002529.3 (NTRK1),
NM_006180.4 (NTRK2), and NM_001012338 (NTRK3).
Case 6 was sequenced with the TruSight RNA Fusion panel
(Mlumina, San Diego, CA, USA), as previously described [17].
Case 4 was sequenced using GeneTrails Comprehensive Solid
Tumor Panel™, a panel from Knight Diagnostics that involves
both a DNA and an RNA component.

Fluorescence in situ hybridization (FISH)

Two cases (cases 1 and 2) were analyzed with FISH using
commercial break-apart FISH probes for ETV6 in accor-
dance with standard protocols in our laboratories.
Results

Table 1 summarizes the clinicopathological, immunohisto-

chemical, and molecular genetic features of eight gastro-
intestinal mesenchymal tumors with NTRK fusions.
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Table 1 Clinicopathological features of eight mesenchymal tumors of the GI tract with NTRK rearrangements.

Case ID Age at diagnosis Sex Location Size (cm) Immunohistochemistry® NTRK fusion Follow-up
TRK KIT DOG1 S100 CD34

1 4 mo F Small bowel 3 ++ - - - - ETV6-NTRK3 LTF

2 5 mo M Small bowel 12.5 ++ — - — — ETV6-NTRK3 DOD (2 mo)

3 2 mo M  Stomach 4.5 +++ = - - + TPM3-NTRK1 LTF

4 3y M  Intra-abdominal N/A +++ - - - - SPECCIL-NTRK3 LTF

5 55y M Small bowel 10.1 +++ - - + + TPM3-NTRK1 NED (5 mo)

6 4y F Stomach 7 +++ - - + + LMNA-NTRK1 LTF

7 44y F Rectum 11 ++ — - — - TPM3-NTRK1 AWD (50 mo)

8 Ty M Small bowel 8.5 +++ - - + + TPR-NTRK1 NED (3.5 mo)

mo months, y years, F female, M male, N/A not available, LTF lost to follow up, DOD dead of disease, AWD alive with disease, NED no evidence

of disease.

*The intensity of TRK immunohistochemistry is coded as follows: +++, strong; ++, moderate.

Clinicopathological features

The patients were six children and two adults (age range
2 months—55 years old, median: 3.5 years), five male and
three females. Tumor size ranged from 3.0 to 12.5cm
(mean: 8.1 cm). Tumors involved the small bowel [4], sto-
mach [2], rectum [1], and mesentery [1]. Clinical follow-up
was available for four of the eight patients (patients 2, 5, 7,
and 8). Outcomes were variable, ranging from indolent
tumors (patients 5 and 8) to aggressive sarcomas (patients 2
and 7). Patient 2 died of complications arising from local
extension of the tumor (size: 12.5 cm). Patient 5 underwent
surgical resection of the mass with negative findings on a 4-
month follow-up CT scan; the patient developed a plasma
cell disorder a month after follow-up, but imaging did not
suggest tumor recurrence. Of the two morphologically high-
grade tumors, one patient has been sequentially enrolled in
clinical trials of TRK inhibitors (patient 7) [14]; she is alive,
with metastatic disease, 50 months after initial diagnosis.
Patient 8, a 7-year old boy treated with larotrectinib, has no
evidence of disease after 3.5 months of follow-up; repeat
CT and PET scans did not identify new lesions.

Microscopic morphology

The microscopic appearances were heterogeneous, both
between tumors and, in some cases, within them. Four
tumors (cases 1-4) were composed of relatively mono-
morphic proliferations of small spindled cells, with incon-
spicuous cytoplasm and round-to-ovoid nuclei with regular
contours and fine chromatin, arranged in dense sheets or in
vague fascicles (Fig. 1). Despite similarities, each of these
four cases showed variable features, such as focally pro-
minent stromal blood vessels, patchy chronic inflammation,
and focal necrosis (case 1); focal round-cell morphology
(case 2); focal hyalinization (case 3, Fig. le); and ectatic

“hemangiopericytoma-like” vessels (case 4). Infiltrative
growth through preexisting muscle and glandular structures
was frequently encountered. The mitotic index was
variable: low in two cases but ranging up to 44 mitotic
figures/10 high-power fields (HPFs) in case 2. The mor-
phologic features of these four cases are those of infantile
fibrosarcoma.

Case 5 consisted of a monomorphic proliferation of
bland spindled cells haphazardly arranged (Fig. 2a). An
unusual feature of this case was the presence of numerous
intracytoplasmic vacuoles (“pseudolipoblasts”), mimicking
the appearance of some GIST (Fig. 2b). Case 6 consisted of
a dense and regionally heterogeneous proliferation of
spindled cells, with limited nuclear atypia, arranged in a
variety of architectural patterns, including fascicular, stori-
form, and “herringbone” patterns of variable cellularity
(Fig. 2c, d). Infiltration through perigastric fat was promi-
nent, mimicking the so-called “honeycomb” infiltration of
subcutaneous fat in dermatofibrosarcoma protuberans.

Two cases (cases 7 and 8) exhibited high-grade mor-
phological features (Fig. 3), including variability in cell size
and nuclear atypia, either throughout the tumor (case 7) or
more limited in extent with transition from low-grade
spindle-cell areas to focal high-grade epithelioid and pleo-
morphic areas (case 8). Both neoplasms were intramural
lesions and lacked any adipocytic component.

Immunohistochemistry

Pan-TRK IHC showed diffuse expression in all cases, with
variable intensity (strong: 5, moderate: 3), both in cyto-
plasmic and nuclear patterns (Table 1; Figs. 4 and 5). Four
cases exhibited CD34 expression, with coexpression of
S100 protein in three cases (cases 5, 6, and 8) (Fig. 4);
SOX10 expression was consistently absent. CD117 and
DOG1 expression was undetectable in all cases (Fig. 5).

SPRINGER NATURE



98

M. A. Atiq et al.

Fig. 1 Infantile fibrosarcoma
involving the gastrointestinal
tract (cases 1-4). a Highly
cellular proliferation of
monomorphic spindle cells with
eosinophilic cytoplasm and
hyperchromatic ovoid nuclei
(case 1). b Cellular proliferation
of short spindled cells with
abundant mitotic figures (44/10
HPF) (case 2). This tumor
demonstrated locally aggressive
growth, such that the patient
died within 2 weeks of
presentation. ¢ Cellular fascicles
of monomorphic spindle cells
(case 3). d Cytologically bland
spindle-cell proliferation in
vaguely fascicular arrangement
(case 4). e Spindle cells with
inconspicuous cytoplasm with
stromal and perivascular
hyalinization (case 3). f Highly
infiltrative proliferation of
monomorphic spindle-cell
dissecting through glands in the
antral mucosa (case 3).

Multifocal expression of SMA was present in cases 2 and 3.
Pertinent markers were performed to rule out alternative
potential diagnoses (Table 2): case 1 lacked expression of
desmin, WT1, and GFAP; case 5 lacked expression of
claudin-1, GLUTI1, EMA, and STAT6; case 6 lacked
expression of desmin, STAT6, ALK, or pan-keratin mar-
kers; and case 8—a high-grade tumor—was MiTF,
HMB45, and melan-A negative and retained SDHB and
H3K27me3 expression.

Molecular genetic alterations in NTRK genes

Genomic rearrangements or gene fusions involving NTRK
genes were identified in seven cases, involving NTRK]! in
five tumors and NTRK3 in two tumors. The 3’ end of the
NTRK gene sequence was juxtaposed to the 5’ sequence of a
series of partner genes, all of which have been previously
implicated in NTRK fusions in different tumor types
[18, 19]. One tumor with characteristic clinicopathological
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features of infantile fibrosarcoma showed a rearrangement
of ETV6 (case 1), consistent with an ETV6—-NTRK3 fusion.

The most common fusion type was TPM3—-NTRK1 (n = 3)
followed by ETV6-NTRK3 (n=2). Additional fusions,
observed in a single tumor each, included TPR-NTRKI,

LMNA-NTRKI, and SPECCIL-NTRK3. The latter
SPECCIL-NTRKS3 fusion was also amplified, as detected by
an increased number of reads mapping to NTRK3 by DNA
sequencing, corresponding to the presence of multiple copies.
The breakpoints of all NTRK fusions occurred 5’ to the
sequence encoding the kinase domain of the NTRK protein
implicated, supporting the formation of a functional fusion
transcript preserving the entire tyrosine kinase domain.
Additional rearrangements potentially leading to functional
fusion genes were not identified.

NTRK3 fusions were detected only in cases with mor-
phological features of infantile fibrosarcoma. There was no
additional detectable correlation between fusion variant and
clinicopathological or immunohistochemical features.
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Fig. 2 Low-grade spindle-cell
neoplasms with NTRK1
rearrangements. a
Monomorphic spindle-cell
population with
intracytoplasmic vacuoles (b),
mimicking lipoblasts or

GIST cells (case 5). ¢ Storiform
pattern of growth, focally
reminiscent of
dermatofibrosarcoma
protuberans (case 6); in other
areas of the same tumor, long
fascicles of spindle cells
resembling desmoid or low-
grade MPNST (d).

Fig. 3 High-grade spindle-cell
sarcomas with NTRKI
rearrangements. a Highly
infiltrative malignant spindled
cell tumor (case 7). Some areas
showed myxoid stroma
generating an epithelioid or
round-cell morphology (b). Case
8 demonstrated transition from
low-grade spindle-cell areas (c)
to high-grade areas resembling
pleomorphic sarcoma (d).

Discussion

We describe a series of eight mesenchymal tumors with
NTRK fusions involving the gastrointestinal tract, demon-
strating substantial heterogeneity in clinical, morphological,
and immunohistochemical features. Three groups of tumors

with NTRK fusions were identified in this series, spanning a
clinical spectrum from clinically benign to lethal, despite
sharing a similar driver oncogenic gene fusion. These
groups are (1) infantile fibrosarcoma involving the gastro-
intestinal tract, enriched for NTRK3 fusions; (2) morpho-
logically low-grade CD34-positive, S100 protein-positive

SPRINGER NATURE
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Fig. 4 Immunophenotype of
gastrointestinal mesenchymal
tumors with NTRK1
rearrangements. TRK
expression was diffused in all
cases with variable intensity:
cytoplasmic staining of strong
intensity shown in case 7 (a) and
moderately strong cytoplasmic
staining in case 1 (b). CD34 (c)
and S100 (d) were coexpressed
in three tumors (case 6). SOX10
immunohistochemistry was
consistently negative.

Fig. 5 Immunophenotype of
gastrointestinal mesenchymal
tumors with NTRK
rearrangements. a A
proliferation of bland spindle
cells with palely eosinophilic
cytoplasm and occasional
perinuclear vacuoles may raise a
morphological diagnosis of
GIST (case 5). b TRK
immunohistochemistry
demonstrated diffuse and strong
expression in this tumor with a
TPM3-NTRK] fusion. None of
the tumors in this series
expressed KIT (c¢) or DOG1 (d).

spindle-cell tumors, associated with NTRK fusions; and (3)
unclassified high-grade spindle-cell sarcomas, which may
have epithelioid and pleomorphic areas, with NTRKI
fusions.

Although the GI tract is an infrequent location for
infantile fibrosarcoma, multiple cases have been described
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in the ileum, colon, and rectum [20-22]. Many intestinal
infantile fibrosarcomas present with a characteristic clinical
picture of congenital intestinal perforation and meconium
peritonitis [23, 24]. As in patient 2 in this series, clinical
complications of these tumors often occur due to local
invasion and direct involvement of the gastrointestinal tract.
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Table 2 Molecular characteristics and extended immunophenotype of eight mesenchymal tumors of the GI tract with NTRK rearrangements.

Case no. Molecular Method Breakpoints Additional immunohistochemistry

ETV6 rearrangement ETV6 break-apart FISH N/A SOX10—, SMA—, desmin—, WT1—, GFAP—

ETV6-NTRK3 UCSF500 and ETV6 break- In5-In14 SMA+ (patchy)

apart FISH

3 TPM3-NTRK1 UCSF500 In8-In7 SMA+ (patchy)
4 SPECCIL-NTRK3  Knight Diagnostics Ex9-Ex12  SOX10—, SMA—
5 TPM3-NTRK1 In-house (Mayo Clinic) Ex8-Ex10  SOX10—, claudin-1—, GLUT1—, STAT6—, EMA—
6 LMNA-NTRK1 TruSight RNA Fusion panel Ex2-In9 SOX10—, EMA—
7 TPM3-NTRK1 OncoPanel In7-Ex9* SOX10—, SMA—, desmin—, STAT6—, ALK—, pan-keratin—
8 TPR-NTRK1 In-house (Mayo Clinic) Ex21-Ex10 SOX10—, microphthalmiaTF—, HMB45—, melan-A—, SDHB

and H3K27me3 retained

In intron, Ex exon, N/A not available.

*The NTRK1 genomic breakpoint involved exon 9, but RNAseq demonstrated post-splicing expression of exon 10.

Molecularly, NTRK3 fusions predominate in this group, in
particular ETV6-NTRK3, but NTRK1 fusions similar to the
one observed in case 3 have been documented [25].

Overlap also exists between other tumors described
herein and their somatic soft tissue counterparts. Low-grade
spindle-cell soft tissue tumors with coexpression of CD34
and S100 protein seem to be enriched for NTRKI fusions,
and may represent a clinicopathological entity, although
there is substantial morphological heterogeneity within this
group [10]. Case 5 could be interpreted as a deep-seated
counterpart of the superficially located lipofibromatosis-like
neural tumors [3]. Case 6 showed in part similar features,
with a wider range of morphological patterns. The variably
cellular fascicles of spindled cells showed striking regional
architectural variation and focal mild nuclear atypia.
Different areas resembled dermatofibrosarcoma protuber-
ans, desmoid fibromatosis, or low-grade MPNST. All of
these potential differential diagnoses could be readily
excluded by integrating clinical, morphological, and
immunohistochemical findings, but illustrate the remarkable
intratumoral morphologic heterogeneity of some NTRKI-
rearranged mesenchymal tumors.

Subsets of NTRKI and NTRK3-rearranged soft tissue
sarcomas show high-grade morphological features, and are
typically composed of cellular fascicles of mitotically
active, hyperchromatic spindled cells, often with necrosis
[8, 10]. Depending on their immunophenotype, some of
these tumors have been described in the literature as
“MPNST-like”—due to expression of S100 protein, with or
without CD34 coexpression [10]—or “fibrosarcoma-like”—
with or without CD34 expression and absence of S100
protein [6, 8, 10, 25]. Similar to low-grade NTRKI-
rearranged tumors, there is substantial intratumoral hetero-
geneity in this group. Cases 7 and 8 of this series are
morphologically high-grade sarcomas but did not show
evidence of a specific line of differentiation or similarities to
recognized sarcoma histotypes. Consequently, cases 7 and 8

could be considered “fibrosarcoma-like,” although in the
absence of distinctive morphologic or immunophenotypic
features, we favor the designation “unclassified high-grade
spindle-cell sarcoma with NTRKI rearrangement.” As
dramatically illustrated by case 7, in this small subset of
high-grade sarcomas, the identification of NTRK fusions
may be of great clinical and therapeutic relevance.

Of special interest is the relationship of the tumors
described herein with GIST. In addition to morphological
differences, the absence of KIT and DOG1 immunohisto-
chemical expression permit the distinction of NTRK-rear-
ranged tumors from GIST, and highlights important
phenotypic differences between these tumor types. At least
two gastrointestinal tumors with ETV6-NTRK3 fusions
have been described as GIST in the literature [11, 12],
leading some authors to advocate for the interrogation of
NTRK fusions in so-called “quadruple negative” GIST—
GISTs lacking mutations in KIT, PDGFRA, BRAF/KRAS/
NF1, and SDH-subunits. It is not possible to independently
evaluate the diagnosis of “GIST” for one of these two cases,
as pertinent morphological and immunohistochemical
information was not provided [12]. The other published
case, however, a high-grade epithelioid tumor of the rectum
in a 44-year old man, demonstrated diffuse KIT (CD117)
and DOGI expression, consistent with the diagnosis of
GIST [11]. Given the pleiotropism of ETV6-NTRK3
oncogenic fusion, with transforming capacity in neoplasia
as heterogeneous as infantile fibrosarcoma, secretory breast
carcinoma, mammary analog secretory carcinoma of sali-
vary glands, or radiation-associated thyroid cancer [26-28],
it is certainly conceivable that this fusion drives the for-
mation of intestinal GIST in unusual cellular contexts. If so,
this is an extraordinarily rare occurrence, because our
review of targeted sequencing data from 738 GIST
(including 312 from the authors’ institutions, and 426 from
the publicly available AACR Project GENIE dataset) did
not identify any cases with NTRK rearrangements. Rigorous
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clinicopathological characterization of purported GISTs
from patients that have been enrolled in clinical trials
evaluating TRK inhibitors would be of great interest to
expand these observations.

All five 5’ partner genes involved in NTRK fusions in the
cases presented here have been implicated previously in
NTRK fusions in published cases. All of them contribute
oligomerization domains to the fusion oncoprotein (coiled-
coil domains from TPM3, SPECCI1L, LMNA, TPR, and a
SAM/PNT domain from ETV6), which likely lead to con-
stitutive kinase activation and sustained oncogenic signaling.
In this series, the pattern of pan-TRK immunohistochemical
staining did not correlate with the predicted subcellular
localization of the 5/ member of the fusion, suggesting that
IHC may not be a reliable method to identify NTRK fusion
variants. Similarly, NTRK1 and NTRK3 oncoproteins did
not show differential subcellular distribution in these cases,
as assessed by IHC. Despite the high sensitivity of pan-TRK
IHC observed in this series, recent studies have documented
reduced sensitivity—particularly in tumors with NTRK3
fusions [29]—as well as limited specificity due to TRK
expression in other round and spindle-cell sarcomas,
including tumors with BCOR, YWHAE, and ALK rearrange-
ments [29-31]. These findings indicate that the diagnostic
use of pan-TRK IHC requires careful contextual interpreta-
tion and, in many instances, confirmation with molecular
methods.

In summary, the results of the present study show that
gastrointestinal mesenchymal tumors with NTRKI or
NTRK3 rearrangements demonstrate substantial clinical and
morphological heterogeneity, and are generally unrelated to
GIST. In addition to infantile fibrosarcoma, NTRK fusions
may drive both low-grade and high-grade spindle-cell
mesenchymal tumors in the gastrointestinal tract, with a
nondistinctive immunophenotype and no clear line of dif-
ferentiation. Interrogation of NTRK alterations should be
considered during evaluation of such tumors with unclear
line of differentiation, particularly in pediatric patients.
Identification of an NTRK oncogenic fusion in a high-grade
mesenchymal tumor of the gastrointestinal tract may pro-
vide a clinically useful therapeutic target in selected cases.
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