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Abstract

The presence of the platelet-derived growth factor receptor α (PDGFRA) gene mutation was examined in 2 cases
of inflammatory fibroid polyp (IFP) in the large bowel. Immunohistochemical analysis of PDGFRA revealed one
positive (Case 1) and one negative (Case 2) IFP. The lesions were then selectively microdissected from paraffin-
embedded specimens, based on typical histological features showing bland spindled cells arranged in whorls or in
onionskin-like fashion around blood vessels or mucosal glands with eosinophilic cells. Case 1 carried a deletion with
additional missense mutation causing framshifted-nonsense mutation in exon 14; Case 2 carried a missense
mutation in exon 18. These findings confirmed that IFPs in the large bowel, albeit very rare, also share genetic
alterations of PDGFRA similar to those in other gastrointestinal IFPs.

Introduction
Inflammatory fibroid polyps (IFPs) are rare, benign lesion that arise

throughout the gastrointestinal tract, mostly in the stomach (0.1-3.0 %
of all gastric polyps) and small intestine, and are typically composed of
fibrovascular tissue infiltrated by inflammatory cells including
eosinophils and mast cells. Although the pathogenesis of IFPs is still
controversial and their morphologic features often vary, the recent
finding of frequent mutations in platelet-derived growth factor
receptor α (PDGFRA) in gastrointestinal IFPs supports their neoplastic
etiology. Here, we describe the molecular pathological features of two
cases of IFPs in the large bowel that carry genetic alteration of the
PDGFRA gene [1-4].

Case Presentation

Case 1
A polypoid lesion was disclosed in the ascending colon of a man in

his early 50s undergoing total colonoscopy for routine examination. He
has no family background of gastrointestinal polyposis.
Histopathological analysis of a specimen of the endoscopically resected
lesion revealed numerous CD34-positive spindled-shaped cells
arranged in whorls around blood vessels and mucosal glands with
abundant eosinophilic cells (Figure 1A (HE, x20), and B, (HE, x400)),
leading to the diagnosis of IFP (Figure 1).

Case 2
A polypoid lesion was disclosed by endoscopic examination in the

rectum of a woman in her late 70s, who had consulted a local hospital
with the chief complaint of melena. Histopatholgical examination of
the lesion revealed a dense bundle of proliferating CD34-positive
spindle-shaped cells with eosinophilic cells beneath the surface of the
epithelial lining (Figure 2A (HE, x20), and B, (HE, x400)), leading to
the diagnosis of IFP.

Specimens from both cases immunohistochemically stained for
PDGFRA with the use of an anti-PDGFRA antibody (Cell Signaling
Technology, Danvers, MA, cat. #3164) showed positive reaction for
Case 1 (Figure 1C, PDGFRA, x400), and negative for Case 2 (Figure
2C, PDGFRA, x400) (Figure 2).

Figure 1: Polypectomy specimen shows an onionskin-like
concentric formation of spindle cells and dense inflammatory cell
infiltration, predominantly eosinophils (hematoxylin and eosin, A,
x20, B, x400). On immunohistochemistry (C, x400), the spindle
cells appear diffusely positive for PDGFRA.

To determine whether the two cases of colonic IFPs carried
PDGFRA gene alterations, sections (5-µm thick) from formalin-fixed
paraffin-embedded specimens were cut, and DNA samples selectively
prepared from microdissected samples by the agarose-bead mediated
technique were subjected to PCR [5]. Since exons 12, 14 and 18 are the
three hot spots of somatic PDGFRA mutations, three sets of primers
were used for polymerase chain reaction (PCR) to cover the three
exonic regions with specific primers as previously described [3]. PCR
products were ligated and cloned into T-vector, and at least 10
independent clones were sequenced. No somatic mutation from
surrounding normal tissue was observed in either sample (Figure 3A
and C). Nonetheless, in Case 1, a deletion (c.1956delG) with missense
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mutation (c.1958 C>T) causing frameshifted-nonsense mutation
(p.G652GfsX3) in exon 14 (Figure 3B) was observed in 4 of the 10
sequenced clones. Furthermore, in Case 2, a missense mutation (c.2516
T>C, p.L839P) in exon 18 (Figure 3D) was found in 3 of the 10
sequenced clones (Figure 3).

Figure 2: Resected specimen shows striform- or whorl-like
formation of spindle cells with abundant collagenous elements and
eosinophilic cells (hematoxylin and eosin, A, x20, B, x400). On
immunohistochemistry (C, x400), the spindle cells are negative for
PDGFRA.

Figure 3: PCR was conducted with the use of formalin-fixed
paraffin-embedded samples. The PCR products were ligated and
cloned into T-vector, and sequenced. No somatic mutation from
surrounding normal tissues was observed in either sample (A, case
1, and C, case 2). In Case 1, a deletion (c.1956delG) with missense
mutation (c.1958 C>T) causing frameshifted-nonsense mutation
(p.G652GfsX3) in exon 14 (B) is observed (red box). In Case 2, a
missense mutation (c.2516 T>C, p.L839P) in exon 18 (D) is noted
(red box). Note that sequence data in case 2 (C and D) are arranged
in reverse direction.

Discussion
IFPs, first described by Vanek as characteristic submucosal

granulation tissue with eosinophilic infiltration, are rare condition of
mesenchymal proliferation with an onionskin-like pattern around
blood vessels and epithelial glands [6]. IFPs were regarded as a reactive
condition to specific local inflammation until the high frequency of
PDGFRA gene mutation was demonstrated [3,4]. The differential
diagnosis of IFPs, therefore, includes wide variety of pathological
condition ranging from reactive or reparative lesions (various form of
granulation tissues and nodular fasciitis in reactive process) to
neoplastic lesions (various spindle-shaped sarcomas, and sarcomatoid
carcinoma, inflammatory myofibroblastic tumors, gastrointestinal
stromal tumors and Hodgkin’s lymphoma) [7-9]. Although there still
are some cases free of apparent genetic alteration, IFPs are now
generally regarded as benign mesenchymal tumors related to genetic
alteration of the PDGFRA gene [3]. Besides characteristic
histopathological features, mesenchymal cells in IFPs usually show
positive immunostaining for CD34 [1]. Indeed, in our current study,
both cases were positive for CD34 (data not shown); however,
immunostaining of PDGFRA was not consistent in the two cases.

Accumulated molecular analyses of IFPs have shown that most
mutations of the PDGFRA gene are concentrated in exons 12, 14 and
18 [3,4]. Interestingly, PDGFRA mutations in exon 12 tend to be
associated with the small intestine, and those in exon 18 with the
stomach [3]. Compared with other sites in the gastrointestinal tract,
however, occurrence of IFPs at a colorectal location is rare, and few
studies have been conducted on genetic alterations in colorectal IFPs
[3]. In the current study, the presence of PDGFRA gene mutation was
confirmed in two cases of IFPs in the large intestine. Interestingly, Case
1 showed frameshifted-nonsense mutation that probably produced a
truncated form of the PDGFRA protein. Since this study does not
cover the entire exosome and does not include in vitro assays, we were
not able to perceive how the truncated form of PDGFRA induces
tumorigenecity in mesenchymal cells. Study of a large number of
similar cases is needed to uncover the role of uncommon truncation
mutation of the PDGFRA gene in the pathogenesis of IFPs.
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