A novel KIF5B-ALK fusion in a child with an atypical
central nervous system inflammatory myofibroblastic
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DESCRIPTION

An 11-year-old girl presented with global develop-
mental delay. As part of her routine work-up for
her developmental disability, MRI of the brain was
performed and demonstrated a contrast-enhancing
lesion with reduced diffusivity in the right pari-
etal lobe (figure 1). A stereotactic robotic-assisted
needle biopsy revealed microglial proliferation and
lymphocytic inflammation, indicating potential
microglioma or gliofibroma; however, a more defin-
itive diagnosis was not established given the limited
tissue. Early repeat MRI showed areas of progres-
sion, and gross total resection was performed. The
pathology demonstrated a moderately cellular
proliferation of spindle cells with scattered mitotic
figures, and a mixed inflammatory infiltrate of scat-
tered lymphocytes, plasma cells and eosinophils
(figure 2A). The areas of nodular spindle cell prolif-
eration were diffusely immunopositive for CD68
and negative for CD30, CD34, smooth muscle
actin, desmin, $100, CD1a, CD117, CD3, CD20,
CD1S, synaptophysin, glial fibrillary acidic protein
(GFAP) and leucocyte common antigen (LCA).
Activin receptor-like kinase 1 (Alk-1) immunos-
taining demonstrated diffuse positivity of the spindle
cell component best supporting a histopatholog-
ical classification in the category of inflammatory
myofibroblastic tumour (IMT; figure 2B). The
spindle cell morphology and architectural pattern
raised diagnostic consideration of a tumour arising
from microglial cells; however, the Alk-1 immu-
nopositivity would not be expected for this entity.
The presence of admixed GFAP-positive islands
in the non-spindle cell regions raised differential
consideration of a gliofibroma; however, a compre-
hensive next-generation oncology sequencing panel

Figure 1

MRI brain reveals a contrast-enhancing lesion
in the right parietal lobe (A) that demonstrated reduced
diffusivity on diffusion-weighted sequences (B).

Figure 2

(A) Neuropathology of the central portion
of the tumour (1000x) reveals a moderately cellular
proliferation of spindle cells with elongate nuclei
tapered at the ends, with scattered mitotic figures and
a background infiltrate of scattered lymphocytes and
plasma cells. (B) Immunohistochemistry of the spindle
cells reveals a strong and diffuse positivity for ALK1.

revealed a novel KIF5b-ALK fusion (K24;A20)
most consistent with a diagnosis of atypical central
nervous system (CNS) IMT. Our findings are
supported by those of Coffin et al, who reported
that positive immunohistochemical staining for
ALK is relatively specific for IMT in the context of
fibroblastic—-myofibroblastic tumours.'

IMTs occur more often in children and are typi-
cally extracranial. Approximately 50% of IMT
cases possess ALK fusion events or overexpres-
sion." CNS IMT expressing ALK are reported to
have a significant recurrence rate, even after gross
total resection.” Although various ALK fusion
proteins have been previously reported in IMT, the
KIF5B-ALK protein has only been described as a
rare fusion in lung adenocarcinomas. The presence
of this ALK fusion may suggest that recurrences
could be treated with ALK inhibitors such as crizo-
tinib and ceritinib. However, there is evidence that
the N-terminus domain of KIFSB fusion proteins

Learning points

Inflammatory myofibroblastic tumour (IMT) should
be considered in the diagnosis of contrast-
enhancing regions with spindle cell morphology
and positive immunostaining for ALK.

ALK in IMT may rearrange with several genes,
including KIF5B, mirroring the heterogeneity of ALK
fusion proteins observed in lung adenocarcinomas.
ALK rearrangements in IMTs are at high risk of
recurrence, even if gross total resection is achieved,
and close follow-up is required.
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