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NTRK1-rearranged spindle cell sarcoma in
an unusual location: molecular confirmation
resolving a high-grade pediatric ’
sarcoma differential éAtMP

Flg 1 HIStO|OgIC and immunohistochemical features of the medlastlnal mass

CAP TODAY and the Association for
Molecular Pathology have teamed up
to bring molecular case reports to CAP
TODAY readers. AMP members write
the reports using clinical cases from
their own practices that show molecular
testing’s important role in diagnosis,
prognosis, and treatment. The following
report comes from Westchester Medical
Center/New York Medical College. If
you would like to submit a case report,
please send an email to the AMP at
amp@amp.org. For more information about
the AMP and all previously published
case reports, visit www.amp.org.

Haiyan Qiu, MD, PhD
Kotaro Takeda, MD, PhD

We report the case of a six-year-old
boy with no significant past medical
history who presented with a two-
month history of intermittent left
flank and abdominal pain. Initial ab-
dominal radiography performed by
his primary care provider demon-
strated a moderate stool burden, and
the patient was started on a two-week
course of polyethylene glycol with
minimal relief. Five days prior to ad-
mission, he developed daily tactile
tevers, one episode of non-bloody,
non-bilious emesis, and non-bloody
diarrhea. Two days before presenta-
tion, the abdominal pain acutely
worsened, became diffuse, and was
associated with decreased oral intake,
fatigue, and occasional night sweats.

The patient initially presented to
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A) Low-power view showing a highly cellular spindle cell neoplasm arranged in |ntersect|ng fasmcles W|th
hemangiopericytoma-like vasculature (H&E, x40). B) High-power view highlighting uniform spindle cells
with scant cytoplasm and elongated nuclei (H&E, x200). G) Diffuse cytoplasmic positivity for smooth muscle
actin in tumor cells (IHC, x200). D) Nuclear and cytoplasmic positivity for S100 in tumor cells (IHC, x200).

the emergency department, where
magnetic resonance imaging of the
abdomen revealed small-volume free
pelvic fluid without evidence of ap-
pendicitis. Subsequent review identi-
fied a partially visualized left pleural
effusion, prompting dedicated chest
imaging. Computed tomography of
the chest demonstrated a bulky, lobu-
lated, heterogeneously enhancing left
posterior mediastinal mass measur-
ing 7.7x8.0x8.7 cm (APxTV xCC),

crossing the midline and causing
rightward mediastinal shift, with-
out associated hilar or axillary
lymphadenopathy. The thyroid was
unremarkable.

Biopsy of the mediastinal mass
revealed a highly cellular spindle cell
neoplasm composed of uniform prim-
itive spindle cells arranged in inter-
secting fascicles with hemangioperi-
cytoma-like vasculature (Fig. 1A and
1B). Brisk mitotic activity and focal
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necrosis were present. Immu-
nohistochemistry demon-
strated diffuse cytoplasmic
smooth muscle actin positivity
(Fig. 1C) and nuclear/ cytoplas-
mic S100 expression (Fig. 1D),
with negativity for cytokeratin,
desmin, CD45, CD34, and p16
(not shown). The Ki-67 prolif-
eration index was approxi-
mately 40 percent.

The morphologic and im-
munophenotypic features fa-
vored infantile fibrosarcoma
(IFS), but the patient’s age, tu-
mor location, and marker pro-
file prompted consideration
also of malignant peripheral
nerve sheath tumor, synovial
sarcoma, and spindle cell rhab-
domyosarcoma. IFS is most
commonly driven by ETV6::-
NTRK3 fusions; by contrast,
NTRK1 fusions are relatively
rare in the pediatric IFS spec-
trum and broader pediatric mesen-
chymal tumors, underscoring the
value of directed testing in diagnosti-
cally ambiguous cases.!?

Given the diagnostic uncertainty,
fluorescence in situ hybridization for
NTRK gene rearrangements demon-
strated separation of red and green
signals consistent with an NTRK1
rearrangement (Fig. 2). This estab-
lished the diagnosis of NTRK1-rear-
ranged spindle cell sarcoma, IFS-
like—an entity now recognized
within the spectrum of kinase fusion-
driven spindle cell neoplasms.®# Al-
though RNA-based fusion testing
was not available, targeted DNA-
based next-generation sequencing
using the genomic sequencing panel
on the Illumina MiSeq identified an
in-frame TPR::NTRK1 fusion (TPR
exon 10, NM_003292; NTRK1 exon
10, NM_002529), providing molecular
confirmation of the FISH finding.

NTRK-rearranged spindle cell
neoplasms frequently show 5100 ex-

Fig. 2. NTRK1 rearrangement by fluorescence
in situ hybridization

Break-apart FISH using dual-color probes demonstrates separation
of red and green signals in tumor cell nuclei, consistent with NTRK1
gene rearrangement (x1,000, oil immersion). An abnormal FISH
result of =1R, 0G, =1F (62.0 percent of nuclei, normal cutoff 16.2
percent), consistent with deletion of the 5" region of NTRK1 and
suggestive of an NTRKT rearrangement.

pression with variable coexpression
of myoid or CD34 markers and often
feature hemangiopericytoma-like vas-
culature and stromal hyalinization,
aligning with our histology and IHC
pattern.” While most NTRK fusions
in IFS are ETV6::NTRK3, several
series highlight the relative scarcity of
NTRK1 fusions in pediatric mesen-
chymal tumors, including IFS-like
lesions.!?

Clinically, identification of an
NTRK fusion is therapeutically ac-
tionable. TRK inhibitors such as
larotrectinib and entrectinib have
demonstrated high response rates
across tumor types and ages, includ-
ing children, with durable benefit in
pooled analyses and basket trials. This
supports consideration of targeted
therapy in advanced or unresectable
disease settings.®

In conclusion, this case highlights
the critical role of molecular testing in
resolving morphologically ambigu-
ous pediatric spindle cell sarcomas,
particularly when arising in unusual

See ‘Test yourself’ questions, next page.

anatomic locations such as the
posterior mediastinum. The
identification of an NTRK1
rearrangement not only con-
firmed the diagnosis and ex-
cluded morphologic mimics
but also uncovered a targetable
alteration with potential impli-
cations for future therapy. Con-
temporary guidelines and re-
views emphasize broad fusion
testing in pediatric spindle cell
tumors with overlapping his-
tology or atypical presenta-
tions.!I? O
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Test yourself

Here are three questions taken from the
case report. Answers are online now at
www.amp.org/casereports ard will be published
next month in CAP TODAY.

1. Which of the following statements is

most accurate regarding the infantile fibro-

sarcoma-spectrum tumor?

a. NTRKT rearrangements are the most common
genetic event in infantile fibrosarcoma.

b. These tumors typically lack targetable molecular
alterations.

¢. Mediastinal location is uncommon for this tumor
type.

d. The immunophenotype usually includes strong
desmin positivity.

2. Which histologic and immunohisto-

chemical profile is most characteristic of

NTRK-rearranged spindle cell sarcoma?

a. Spindle cells in fascicles, hemangiopericytoma-
like vasculature, S100 and SMA coexpression.

b. Epithelioid cells with abundant eosinophilic cy-
toplasm, keratin positivity.

c. Storiform spindle cell proliferation, CD34 positiv-
ity only.

d. Primitive small round cells, CD99 and FLI1
positivity.

3. Which of the following statements re-

garding the clinical implications of detect-

ing an NTRK1 rearrangement in a pediat-

ric spindle cell sarcoma is true?

a. The finding has diagnostic value only and no
therapeutic relevance.

b. TRK inhibitors have shown high response rates
in both pediatric and adult NTRK-fusion tumors.

¢. NTRK1 fusions are present in more than 50
percent of pediatric sarcomas.

d. ldentification of the fusion rules out malignant
potential.
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