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Inflammatory myofibroblastic tumor is a distinctive, rarely metastasizing mesenchymal neoplasm composed of

fascicles of spindle cells with a prominent inflammatory infiltrate. Roughly 50% of inflammatory myofibroblastic

tumors harbor ALK receptor tyrosine kinase gene rearrangements. Such tumors are usually positive for ALK by

immunohistochemistry. The molecular pathogenesis of ALK-negative inflammatory myofibroblastic tumors is

largely unknown. A recent study identified rearrangements of ROS1 (another tyrosine kinase receptor) in a

subset of ALK-negative inflammatory myofibroblastic tumors. Immunohistochemistry for ROS1 has been

shown to correlate with ROS1 rearrangement in lung adenocarcinomas. The purpose of this study was to

determine whether immunohistochemistry for ROS1 could predict ROS1 rearrangement in inflammatory

myofibroblastic tumor. In total, 30 inflammatory myofibroblastic tumors were evaluated, including 21 ALK-

positive tumors (10 confirmed to harbor ALK rearrangements, with TPM3, CLTC, RANPB2, and FN1 fusion

partners) and 9 ALK-negative tumors (including 2 known to harbor ROS1 rearrangements). Immunohistochem-

istry was performed on whole tissue sections following pressure cooker antigen retrieval using a rabbit anti-

ROS1 monoclonal antibody. The results were scored as ‘positive’ or ‘negative,’ and the pattern of staining was

recorded. Three ALK-negative inflammatory myofibroblastic tumors (including both tumors with known ROS1

rearrangements) showed immunoreactivity for ROS1, whereas all ALK-positive inflammatory myofibroblastic

tumors were negative for ROS1. One ROS1-positive inflammatory myofibroblastic tumor (with YWHAE-ROS1

fusion) showed strong, diffuse cytoplasmic and nuclear staining; one case (with TFG-ROS1 fusion) showed

weak, diffuse and dot-like cytoplasmic staining; and one case (fusion partner unknown) showed moderate,

diffuse and dot-like cytoplasmic staining. Expression of ROS1 correlates with ROS1 gene rearrangement in

inflammatory myofibroblastic tumor. These findings suggest that immunohistochemistry for ROS1 may be

useful to support the diagnosis of a subset of inflammatory myofibroblastic tumors and may select some

clinically aggressive cases for targeted therapy directed against ROS1.
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Inflammatory myofibroblastic tumor is a distinctive
mesenchymal neoplasm with a predilection for the
lung, retroperitoneum, and abdominal cavity of
children and young adults.1 This tumor type is

typically composed of fascicles of myofibroblastic
spindle cells and usually shows a marked inflam-
matory infiltrate, chiefly of lymphocytes and plasma
cells. Inflammatory myofibroblastic tumor belongs
to the ‘intermediate, rarely metastasizing’ manage-
rial category in the World Health Organization
classification of tumors of soft tissue and bone,
based on its low (o3%) rate of metastasis.2 In
general, histologic features do not correlate well
with clinical behavior,3 with the exception of an
aggressive epithelioid variant (epithelioid inflam-
matory myofibroblastic sarcoma) that arises in the
mesentery and omentum and shows distinctive

Correspondence: Dr JL Hornick, MD, PhD, Department of
Pathology, Brigham and Women’s Hospital, Harvard Medical
School, 75 Francis Street, Boston, MA 02115, USA.
E-mail: jhornick@partners.org
This work was presented in part at the Annual Meeting of the
United States and Canadian Academy of Pathology, San Diego,
CA, 1–7 March 2014.
Received 21 August 2014; revised 3 December 2014; accepted 15
December 2014; published online 23 January 2015

Modern Pathology (2015) 28, 732–739

732 & 2015 USCAP, Inc All rights reserved 0893-3952/15 $32.00

www.modernpathology.org

http://dx.doi.org/10.1038/modpathol.2014.165
mailto:jhornick@partners.org
http://www.modernpathology.org


histologic appearances, including myxoid stroma
and a predominantly neutrophilic inflammatory
infiltrate.4,5

Around 50% of inflammatory myofibroblastic
tumors harbor rearrangements involving the ALK
(anaplastic lymphoma kinase) gene; diverse fusion
partners have been identified.6–12 Recent studies
have suggested that treatment with tyrosine kinase
inhibitors such as crizotinib benefit patients with
aggressive inflammatory myofibroblastic tumors with
ALK rearrangements.13,14 By immunohistochemistry,
positive staining for ALK correlates well with the
presence of an ALK rearrangement.1,6,15 ALK staining
is therefore both a helpful diagnostic marker and a
predictive marker for targeted therapy in this tumor
type, similar to the small subset of lung adeno-
carcinomas with ALK rearrangements.16,17 Until
recently, the molecular pathogenesis of ALK-nega-
tive inflammatory myofibroblastic tumors was
unknown. Using a massively parallel (next-
generation) DNA sequencing strategy, a member of
our group recently discovered that a subset of ALK-
negative inflammatory myofibroblastic tumors
harbors rearrangements involving ROS1 (v-ros avian
UR2 sarcoma virus oncogene homolog 1),18 which
encodes a tyrosine kinase receptor similar to ALK.
Immunohistochemistry for ROS1 has been shown to
correlate with ROS1 rearrangement in lung
adenocarcinoma.19–21 Expression of ROS1 in inflam-
matory myofibroblastic tumors has not previously
been evaluated. The purpose of this study was to
determine whether immunohistochemistry for ROS1
could predict ROS1 rearrangement in inflammatory
myofibroblastic tumor.

Materials and methods

Tumor Samples

Archival tumor samples from 30 inflammatory
myofibroblastic tumors were evaluated, including
21 ALK-positive tumors (10 previously confirmed to
harbor ALK rearrangements) and 9 ALK-negative
tumors (including 2 known to harbor ROS1 rearran-
gements).18 The gene fusion status of 10 of these
tumors was previously published.5,18 Archival samp-
les from 60 other spindle cell neoplasms in the
differential diagnosis with inflammatory myofibro-
blastic tumor were also evaluated, including 10 cases
each of desmoid fibromatosis; myofibroblastic
sarcoma; gastrointestinal stromal tumor, spindle
cell type; leiomyosarcoma; follicular dendritic cell
sarcoma; and dedifferentiated liposarcoma (5
morphologically low grade and 5 with the so-called
‘inflammatory MFH’ pattern).

Immunohistochemistry

Immunohistochemistry was performed on 4-mm-
thick formalin-fixed paraffin-embedded whole

tissue sections following pressure cooker antigen
retrieval (0.001M citrate buffer; pH 6.0), using a
rabbit anti-ROS1 monoclonal antibody (1:100 dilu-
tion; 40min incubation; clone D4D6; Cell Signaling
Technology, Danvers, MA). The Envision Plus
detection system (Dako, Carpinteria, CA) was used
as a secondary antibody. The results were scored as
‘positive’ or ‘negative,’ and the pattern and intensity
of staining were recorded. Weak nuclear staining
alone was considered ‘negative.’ A lung adenocarci-
noma with confirmed ROS1 rearrangement served as
a positive control.

Fluorescence In Situ Hybridization (FISH)

FISH analysis was performed on interphase nuclei
on 5-mm-thin sections of formalin-fixed paraffin-
embedded tissue from one case that was found to be
positive for ROS1 by immunohistochemistry (see
Results), according to the standard protocols. ROS1
rearrangement was evaluated using the Kreatech
Repeat-Free Poseidon ROS1 Break Probe kit (Krea-
tech Inc., Durham, NC), which contains two differ-
entially labeled probes that flank the ROS1 gene,
located at 6q22. Probes and nuclei were co-dena-
tured simultaneously, followed by hybridization
and washing, according to the manufacturer’s
directions. An intact ROS1 locus is represented by
two fused red/green signals. However, if a ROS1
rearrangement has occurred, one copy of the red
probe will be separated from the adjacent green
probe by Z1 signal diameter, or the 50 (green) probe
signal will be lost, as previously described for lung
adenocarcinomas.20

Next-Generation Sequencing

Next-generation DNA sequencing was performed on
one case found to be positive for ROS1 by immuno-
histochemistry (with previously unknown geno-
type). In brief, hematoxylin and eosin-stained
slides were reviewed to evaluate tumor content
and viability and an area enriched for 420% tumor
was circled. The entire slides from paired 5-mm-
thick formalin-fixed paraffin-embedded tissue sec-
tions were scraped. Samples were digested in
proteinase K overnight, and DNA was isolated
according to the manufacturer’s protocol (QIAamp
DNA Mini Kit, Qiagen, Gaithersburg, MD). DNA
concentration was assessed using PicoGreen ds
DNA detection (Life Technologies, Carlsbad, CA).
The sample was subjected to targeted next-genera-
tion sequencing using a cancer genomic assay to
detect sequence and copy number variations in 275
oncogenes and tumor-suppressor genes. The entire
exonic sequence of the 275 target genes and selected
intronic sequences of 31 genes were captured using
a solution-phase Agilent SureSelect hybrid capture
kit (Agilent Technologies, Inc., Santa Clara, CA) and
massively parallel sequencing was performed on an
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Illumina HiSeq 2500 sequencer (Illumina, Inc., San
Diego, CA). Mutation calls were made using Mutect
and GATK software (Broad Institute, Cambridge, MA),
copy number alterations were assessed using VisCap
Copy (Dana Farber Cancer Institute, Boston, MA), and
structural variations including rearrangements and
large insertion/deletion events were detected using
BreakMer (Dana Farber Cancer Institute).

Reverse Transcriptase (RT)-PCR and PCR

PCR and RT-PCR were then performed using primers
that flank the breakpoints in the known YWHAE-
ROS1 and TFG-ROS1 fusions.18 In brief, DNA and
RNA were extracted from formalin-fixed paraffin-
embedded tumor samples using the Qiagen AllPrep
DNA/RNA kit according to the manufacturer’s
protocol. RNA integrity was determined by Agilent
BioAnalyzer. RNA and DNA from BA/F3 cells
transduced with YWHAE-ROS1 or TFG-ROS1
cDNA constructs were used as positive controls,
and RNA and DNA from BA/F3 parental cells were
used as negative controls. RNA and DNA from BA/
F3 cells were extracted using the Qiagen DNeasy or
RNeasy kits according to the manufacturer’s
protocols.

RT-PCR was performed using 1mg of RNAwith the
Invitrogen One Step RT-PCR kit (Life Technologies)
according to the manufacturer’s protocol with
primers flanking breakpoints in control cells for
YWHAE-ROS1 and TFG-ROS1. Primers were de-
signed by using the UCSC Genome database to
ensure exclusive target binding. Primer sequences
were as follows: YWHAE: 50-GCCACAGGAAACGAC
AGGAAGGAGGC-30; ROS1: 50-GAAGAAGGGTTCC
ACAGACCAGGAG-30; TFG: 50-GATAGTTCTGACC
TTTCCTTTGCAATTC-30; ROS1: 50-CTCCTCTTG
GGTTGGAAGAG-30. Annealing temperatures were
65 and 62 1C, respectively. Approximately 64% of
the RT-PCR product was run on a 2% agarose-TAE
gel, and the gel was visualized using the AlphaIma-
ger Mini (ProteinSimple, San Jose, CA).

PCR was performed using 200ng DNA with the
Invitrogen Platinum PCR SuperMix High Fidelity kit
(Life Technologies), according to the manufacturer’s
protocol with the following primers flanking known
breakpoints in YWHAE-ROS1 and TFG-ROS1:
YWHAE: 50-GCCACAGGAAACGACAGGAAGGAG
GC-30; ROS1: 50-GAAGAAGGGTTCCACAGACCAG
GAG-30; TFG: 50-GTCAGGTGAAATATCTCCGTCGA
GAAC-30; ROS1: 50-CTCCTCTTGGGTTGGAAGA
G-30. The annealing temperature for primers flank-
ing YWHAE-ROS1 was 61.1 1C. The annealing
temperature for primers flanking TFG-ROS1 could
not be determined due to the presence of back-
ground bands in the negative controls (that were the
same size as the expected product). Alternatively,
DNA isolated from formalin-fixed paraffin-em-
bedded tissue samples known to harbor YWHAE-
ROS1 or TFG-ROS1 fusions was used as a positive

control in an attempt to identify the exact break-
point by PCR. DNA quantity and quality were
assessed by nanodrop. PCR was performed as above
with the following primer sequences: Direct-
YWHAE-ROS1 forward: 50-ATCGTAACTGAATGAT
CTAAATCAG-30; TFG-ROS1 forward: 50-TATTGTG
AAATAGTAAAAGGGAAAGTTGAT-30. An eight
temperature gradient (from 56 to 66 1C) was used
to perform PCR for the sample with the unknown
fusion partner in an attempt to identify the break-
point. For each experiment, approximately 64% of
the PCR product was run on a 1% agarose-TAE gel,
and the gel was visualized using the AlphaImager
Mini.

Results

The clinical features of the 30 patients with
inflammatory myofibroblastic tumor are summar-
ized in Table 1. Sixteen patients were female, and 14
patients were male, including 16 adults and 14
children. Patient age at presentation ranged from 7
months to 56 years (mean: 24 years; median: 21.5
years). Eighteen tumors arose within the abdominal
cavity, including six in the wall of the gastrointest-
inal tract (four stomach, one duodenum, and one
colon); five lung; four somatic soft tissue (three

Table 1 Clinical and immunohistochemical features of
inflammatory myofibroblastic tumors

Case Age (years)/gender Site ALK IHC ROS1 IHC

1 41/M Omentum POS NEG
2 21/M Abdomen POS NEG
3 39/M Mesentery POS NEG
4 31/F Mesentery POS NEG
5 6/M Omentum POS NEG
6 18/F Abdomen POS NEG
7 0.6/M Abdomen POS NEG
8 55/F Lung POS NEG
9 44/M Stomach POS NEG
10 34/F Colon POS NEG
11 56/F Lung POS NEG
12 44/F Lung POS NEG
13 5/M Abdomen POS NEG
14 10/F Lung POS NEG
15 29/F Thigh POS NEG
16 35/M Stomach POS NEG
17 7/M Mesentery POS NEG
18 26/F Bladder POS NEG
19 8/F Bladder POS NEG
20 9/F Lung POS NEG
21 9/M Thumb POS NEG
22 9/M Abdomen NEG NEG
23 33/F Pelvis NEG NEG
24 2/M Abdomen NEG NEG
25 3/F Knee NEG NEG
26 22/F Buttock NEG POS
27 8/M Mesentery NEG POS
28 14/F Stomach NEG NEG
29 56/M Duodenum NEG POS
30 51/F Stomach NEG NEG

Abbreviations: IHC, immunohistochemistry; NEG, negative; POS,
positive.
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lower extremity, one upper extremity); two urinary
bladder; and one pelvis.

Of the 21 ALK-positive tumors, 17 showed
cytoplasmic staining, and 4 showed a nuclear
membrane pattern of staining. Ten of these tumors
were previously confirmed to harbor ALK gene
rearrangements (by FISH, next-generation sequen-
cing, or RT-PCR, seven with known fusion partners
(four RANBP2 and one each TPM3, CLTC, and
FN1).5,18

Immunohistochemistry for ROS1 was positive in
three ALK-negative inflammatory myofibroblastic
tumors (including both tumors with previously
identified ROS1 rearrangements; Table 2; Figures 1
and 2),18 whereas all ALK-positive inflammatory
myofibroblastic tumors were negative for ROS1
(Figure 3). One ROS1-positive inflammatory myofi-
broblastic tumor (with YWHAE-ROS1 fusion)
showed strong, diffuse cytoplasmic and nuclear
staining (Figure 1); one case (with TFG-ROS1
fusion) showed weak, diffuse and dot-like cytoplas-
mic staining (Figure 1); and one case (fusion partner
unknown; see below) showed moderate, diffuse and
dot-like cytoplasmic staining (Figure 2). None of the
other tumor types (60 cases total) showed cytoplas-
mic or membranous staining for ROS1. Of note, a
subset of tumors (six gastrointestinal stromal tu-
mors, six myofibroblastic sarcomas, three leiomyo-
sarcomas, and one follicular dendritic cell sarcoma)
showed focal weak nuclear staining.

FISH, next-generation sequencing, RT-PCR, and
PCR were performed on the ROS1-positive inflam-
matory myofibroblastic tumor with previously un-
known ROS1 gene rearrangement status. FISH
revealed rearrangement of ROS1 (either split signals
or deletion of the 50 region of ROS1) in 33 of 50
(66%) nuclei (Figure 2d), which exceeds the normal
range (up to 6%) established in our laboratory.
Isolated 30 signals outnumbered split signals in
tumor cells by a 2:1 ratio. This sample met our
laboratory’s quality control standards for next-gen-
eration sequencing, with a mean target coverage of
142 (failing is o50) and 97% of targets sequenced at
30� depth or greater. Next-generation sequencing of
the tumor DNA failed to identify a ROS1 rearrange-
ment; thus, the fusion partner could not be identi-
fied.

RT-PCR and PCR were performed using primers
that flank breakpoints in known YWHAE-ROS1 and
TFG-ROS1 fusions. We were unable to identify these
two fusions in the sample by RT-PCR, although the

RNA was severely degraded. Although BLAST
searches for all primers showed exclusive target
binding, bands of the target product size were
present in negative control samples for PCR experi-
ments performed with genomic DNA (data not
shown). Therefore, we also performed PCR using
primers that bind directly to the breakpoints in
tumors harboring known YWHAE-ROS1 and TFG-
ROS1 fusions. Unfortunately, the DNA from these
formalin-fixed paraffin-embedded samples was also
severely degraded. Nonetheless, we performed an
eight temperature gradient PCR on the sample using
primers that bind directly to the fusion breakpoints.
However, we were unable to identify either the
YWHAE-ROS1 or TFG-ROS1 fusion in the sample
with this alternative method.

Discussion

Approximately 50% of inflammatory myofibroblas-
tic tumors harbor ALK gene rearrangements and are
positive for ALK by immunohistochemistry.1,6 ALK
is therefore a helpful marker to confirm the
diagnosis of this tumor type. However, diagnosing
ALK-negative inflammatory myofibroblastic tumors
remains a significant challenge.1 When tumors arise
in pediatric and adolescent patients in the lung or
abdomen and show typical cytoarchitectural
features (ie, fascicles of uniform spindle cells with
vesicular nuclei, admixed with plasma cells and
lymphocytes), the diagnosis of inflammatory
myofibroblastic tumor is relatively straightforward
even in the absence of ALK expression. In contrast,
when such tumors arise in older patients or at
unusual anatomic sites (eg, somatic soft tissues), or
show notable nuclear atypia, more aggressive
spindle cell sarcomas can be serious diagnostic
considerations. ROS1 rearrangements were recently
identified in a subset of ALK-negative inflammatory
myofibroblastic tumors,18 suggesting a new
diagnostic marker for this group of neoplasms.

In this study, we examined ROS1 expression by
immunohistochemistry in inflammatory myofibro-
blastic tumor. We showed that ROS1 expression is
limited to tumors with ROS1 rearrangements.
Immunohistochemistry for ROS1 is consistently
negative in ALK-positive inflammatory myofibro-
blastic tumors, as well as other spindle cell
neoplasms that might be considered in the differ-
ential diagnosis, such as desmoid fibromatosis,

Table 2 Immunohistochemical staining pattern and genetic features of ROS1-positive inflammatory myofibroblastic tumors

Case Age (years)/gender Site ROS1 IHC intensity ROS1 IHC pattern ROS1 fusion partner

26 22/F Buttock Strong Diffuse cytoplasmic and nuclear YWHAE
27 8/M Mesentery Weak Diffuse and dot-like cytoplasmic TFG
29 56/M Duodenum Moderate Diffuse and dot-like cytoplasmic UNK

Abbreviations: IHC, immunohistochemistry; UNK, unknown.
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myofibroblastic sarcoma, leiomyosarcoma, gastroin-
testinal stromal tumor, follicular dendritic cell
sarcoma, and dedifferentiated liposarcoma. A subset
of tumors showed focal, weak nuclear staining,
which is a nonspecific finding that should not be
misinterpreted as a positive result; cytoplasmic
staining is required. The prevalence of ROS1 re-
arrangement in inflammatory myofibroblastic tumor
is unknown. However, as three of nine ALK-negative
inflammatory myofibroblastic tumors in this study
were positive for ROS1, it seems that ROS1 rearran-
gements in this tumor type are not rare. As this was a
biased cohort (the genotypes for 2 of these 9 tumors
were already known), evaluation of larger series of
ALK-negative inflammatory myofibroblastic tumors
will be required to determine the frequency of ROS1
rearrangements in this tumor type.

The tyrosine kinase receptor genes ALK and ROS1
are remarkably similar in terms of their involvement
in the pathogenesis of a wide range of tumor types of

diverse lineages. ALK rearrangements are found in
hematopoietic (anaplastic large cell lymphoma),
mesenchymal (inflammatory myofibroblastic tumor),
epithelial (lung adenocarcinoma and rare renal cell
carcinomas), and melanocytic neoplasms (Spitz
tumors).9,22–26 ROS1 rearrangements have not yet
been identified in hematopoietic tumors, but are
found in these other lineages, as well as in a subset of
glioblastomas.26–29 This lineage promiscuity is also
seen with other genes involved in translocations,
such as EWSR1 and FUS.30,31

Immunohistochemistry is a useful surrogate for
molecular genetic techniques to detect an increasing
number of gene fusions, not only ALK and ROS1 as
discussed herein, but also ERG,32–34 WT1,35 TFE3,36

and STAT6,37,38 among others. The introduction of
such markers into clinical practice enables routine
and widespread application, in some cases
obviating the need for more costly molecular
techniques. In this era of increasing emphasis on

Figure 1 Inflammatory myofibroblastic tumors with ROS1 rearrangements. Inflammatory myofibroblastic tumor from the buttock of a 22-
year-old woman composed of spindle cells with abundant pale cytoplasm (a, H&E). Note the stromal collagen and prominent
neutrophils. Immunohistochemistry for ROS1 shows a cytoplasmic and nuclear staining pattern (b). This tumor harbors a YWHAE-ROS1
fusion. Inflammatory myofibroblastic tumor from the mesentery of an 8-year-old boy composed of fascicles of plump spindled and
polygonal cells with amphophilic cytoplasm (c, H&E). Note the stromal lymphocytes. The tumor cells show weak diffuse and dot-like
cytoplasmic reactivity for ROS1 (d). This tumor harbors a TFG-ROS1 fusion.
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cost-containment, such an approach should prove
valuable.

It is notable that somewhat different staining
patterns were observed in the ROS1-positive in-
flammatory myofibroblastic tumors in this study.
Two tumors (one with a TFG fusion partner) showed
diffuse and dot-like cytoplasmic staining, whereas
one tumor (with a YWHAE fusion partner) showed
combined cytoplasmic and nuclear staining. The
former finding suggested the possibility that the
tumor for which the fusion partner could not be
identified by next-generation sequencing might
similarly harbor a TFG fusion. Both RT-PCR and
PCR for TFG-ROS1 (and YWHAE-ROS1) were also
negative; however, the RNA and DNA were of poor
quality. We therefore cannot determine whether
this tumor harbors one of these known fusion
partners or whether another gene encoding a
cytoplasmic protein might instead be involved.
Most inflammatory myofibroblastic tumors with

ALK rearrangements show a cytoplasmic pattern of
staining by immunohistochemistry, although the
fusion partners are diverse.1,15 Whether the pattern
of ROS1 staining correlates with the gene fusion
partner remains to be determined.

Targeted next-generation sequencing for cancer, as
employed in this study, is a powerful tool for
simultaneous detection of multiple tumor-related
genomic alterations. By including intronic sequence
coverage, this type of assay can detect more gene
fusions than may be found by querying exonic
sequence alone. However, because a targeted
assay is designed to detect previously described
alterations, it has less utility as a discovery tool
than unbiased approaches such as whole-genome
sequencing. The assay used in this study includes
intronic coverage of ROS1 introns 30–34, where
the majority of described breakpoints within ROS1-
rearranged tumors have been described. Breakpoints
in ROS1 occurring outside of this commonly

Figure 2 Inflammatory myofibroblastic tumor from the duodenum of a 56-year-old man. The tumor is grossly well circumscribed with a
yellow cut surface (a, courtesy of Jiang Wang, MD, PhD, Cincinnati, OH). The tumor shows a fascicular growth pattern with numerous
stromal lymphocytes and is composed of spindle cells with vesicular chromatin, prominent nucleoli, and palely eosinophilic cytoplasm
(b, H&E). Immunohistochemistry for ROS1 shows diffuse and dot-like cytoplasmic staining (c). Florescence in situ hybridization showing
loss of the 50 signal in several cells and split-apart of the two signals corresponding to the 50 and 30 ends of ROS1 in one cell (upper left
corner; d). These findings confirm the presence of a ROS1 rearrangement. The fusion partner could not be identified.
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affected region may not be detected using this
assay, which may explain the lack of a detectable
rearrangement in one ROS1-expressing tumor in this
study.

Similar to the situation in lung adenocarcino-
mas,28 the identification of ROS1 rearrangements in
inflammatory myofibroblastic tumors provides a
new potential therapeutic option for some patients
with aggressive variants of this tumor type.
Although only small numbers of patients have
been treated thus far, targeted therapy using
crizotinib has shown clinical benefit for patients
with metastatic and locally advanced ALK-positive
inflammatory myofibroblastic tumors.13,14 Similarly,
a member of our group recently reported that
crizotinib provided symptomatic improvement, as
well as radiologic response, in a patient with
advanced ROS1-rearranged inflammatory
myofibroblastic tumor.18

In summary, expression of ROS1 correlates with
ROS1 gene rearrangement in inflammatory myofi-
broblastic tumors. These findings suggest that
immunohistochemistry for ROS1 may be useful to
support the diagnosis of a subset of inflammatory
myofibroblastic tumors and may select some clini-
cally aggressive cases for targeted therapy directed
against ROS1.
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