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Recurrent infantile digital fibromatosis with HPV infection: a case

report
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Abstract: Infantile digital fibromatosis is a rare, benign fibrous tumor among infants usually limited to
fingers and toes. Most cases present themselves with round eosinophilic inclusion bodies of different sizes,
similar to erythrocyte in the parakarytoplasm. Although infantile digital fibromatosis had been observed
with a tendency of spontaneous regression after a rapid phase of growth in some reports, the recurrence
rate of early surgical intervention remains high. And the mechanism of recurrence is still unknown. Human
papillomavirus (HPV), as a circular icosahedral double-stranded DNA virus, is famous for its remarkable
significant correlation with cervical cancer. However, the reports about the possible relationship of recurrent
infantile digital fibromatosis and HPV infection are rare and inconsistent. Here, we report a recurrent case
of infantile digital fibromatosis after surgical resection. Pathological biopsy of the recurrent site not only
identified the diagnosis of infantile digital fibromatosis again, but found the sign of HPV infection. Family
history indicated that the patient's grandmother had a history of verruca plana. After complete resection
of recurrence, the tumor recurred again and the case is still being followed up. The unique case may serve

as a clue to the pathogenesis of the relationship between recurrent infantile digital fibromatosis and HPV

infection.
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Introduction

Infantile digital fibromatosis (IDF), also called inclusion
body fibromatosis (IBF), is one of rare, non-malignant
pediatric myofibroblastic tumors, which is often limited
to fingers and toes (1). It is traditionally characterized
by round eosinophilic inclusion bodies of different sizes,
similar to erythrocyte in the parakarytoplasm (2). Human
papillomavirus (HPV) is a circular icosahedral double-
stranded DINA virus (3). It most often infects human skin
and mucous epithelium. HPV, with recurrent IDEF, has not
been mentioned in the previous literature. Here, we report
a case of recurrent IDF with HPV infection.

We present the following case in accordance with the
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CARE reporting checklist (available at http://dx.doi.
org/10.21037/acr-20-95).

Case presentation

A 9-month-old female baby presented to our dermatologic
clinic with a progressive enlarged, hemispheric and dull-
red mass on the dorsum of left little toe since 3 months
of age (Figure 14). No traumatic or inflammatory history
was reported and systemic examinations were normal.
To differentiate benign from malignant nature of the
tumor and make clear the diagnosis, it was examined by
biopsy with patient's informed consent in July 2018. The
histological finding is that neoplasm mainly located in
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the dermis and intradermis with obscure demarcation
(Figure 1B). The intracytoplasmic eosinophilic inclusion
bodies were distributed unevenly without refraction by
HEstaining (Figure 1C), showed flesh-red with Masson-
trichrome staining (Figure 1D) and SMA positively
with immunohistochemistry (Figure 1E). The symbolic
histological characteristics of intracytoplasmic eosinophilic
inclusion bodies contributed to the diagnosis of IDF.
Subsequently, the remaining tumor tissues were removed
by surgical excision completely. However, it recurred after
6 months (Figure 2A), and then the tumor was treated with
complete excision again with patient's informed consent in
January 2019. Histopathological examination also indicated
hyperkeratosis, acanthosis, papillomatosis, and characteristic
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Figure 1 (A) Clinic feature of IDE. B. Pathological feature of IDF (HE x4). (C) Pathological feature of IDF (HE x20). (D) The inclusion
bodies with Masson-trichrome stain, x40. (E) The inclusion bodies showed positive of SMA with Immunohistochemistry (HE x40).

koilocytes (Figure 2B) besides eosinophilic inclusion bodies
(Figure 2C). The feature suggested the possibility of HPV
infection. Viral metagenomics revealed the HPV-4 genomes
in the tumor tissue. By tracing the familial history carefully,
the patient's grandmother was found to be confirmed as
verruca plana 4 months before, but others have no history
of similar diseases or HPV infections. In April 2019, the
tumor recurred again and the case is still being followed
up. For a summary timeline events, please see Figure 3.
All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and with the Helsinki Declaration
(as revised in 2013). Written informed consent was obtained
from baby’s father.
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Figure 2 (A) Clinic feature of recurrent IDF. (B) Pathological feature of recurrent IDF with HPV infection (HE x10). (C) The inclusion
bodies of recurrent IDF. The arrow indicates the inclusion body (HE x20).

2018-01
The first observation
Mass on the dorsum of left little toe

2018-07

The first hospital visit
Pathological biopsy
Complete surgical excision
Histopathological examination
The diagnosis of IDF

2018-09

2019-01

The second hospital visit
Complete surgical excision
The diagnosis of recurrent IDF
with HPV infection

2019-04

The third hospital visit

No treatment

The diagnosis of recurrent IDF

2020-07
Under observation

Grandmother was confirmed as verruca plana

Figure 3 Timeline of events from first presentation of tumor to this day.

Discussion

IDF is a rare fibromatosis, presenting as the proliferation
of myofibroblasts or fibroblasts in the dermis (4). The
clinical presentation is very distinctive with firm, non-tender,
hemispheric and dull-red nodules. Nodules are more prevalent
on the dorsal of digits of infants, especially second toe, and can
also be seen in other parts, such as thigh, forearm, breast and
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scrotum, or without digits involvement (5). About 86% cases
present with nodules within the first year of life. These nodules
usually experience a period of slow growth and rapid growth,
and eventually reach a steady-state or regress (6).

In order to make a clear diagnosis, three potential
dermoscopic features of IDF are white dots, linear

white constructions and telangiectasia, which were once
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described by Tomii in detail (7). But the histological
feature is characteristic, with paranuclear eosinophilic
inclusion bodies, which is the most valuable pathological
manifestation. Although IDF is a benign disease with
spontaneous regression tendency, the recurrence rate post
incomplete excision can still reach 75% (5). Agarwal et al. (1)
recommended that cytological diagnosis should be made to
avoid unnecessary surgery and postoperative complications.
The fine needle aspiration cytology (FNAC) as a minimally
invasive procedure is adopted more and more widely in
suggesting probable preoperative nature, especially for
pediatric benign fibroblastic or myofibroblastic tumors.
The main finding in IDF by FNAC smears is that plump
oval to spindle shaped cells embed in a collagenous stroma
with round to oval nuclei and light-stained cytoplasm, but
without mitosis or necrosis (8).

Complete surgical excision is still the major therapeutic
way if the tumors become larger, produce pains or affect
normal structures or functions. Mohs micrographic surgery
(MMS) is helpful to confirm the surgical margin and reduce
recurrence (9). Local skin flaps coverage, split-thickness
skin autograft or reepithelization based on wide surgical
excision can provide an effective solution for recurrent
IDF (10). In addition to this, nonsurgical approaches,
such as topical or intralesional steroids and intralesional
S5-fluorouracil may play an anti-fibrosis effect to shorten the
time of spontaneous regression (11). It has been reported
that cryotherapy combined with postoperative functional
exercise achieved a satisfactory result for IDF with
joint contracture and severe functional defects (12). For
asymptomatic lesions, observing for spontaneous regression
could be considered in clinical practice.

The pathogenesis of IDF remains elusive up to the
present. Reye (4) speculated that virus was the reason of
IDE, because the inclusion bodies were pyroninophilic and
feulgen negative, and they all indicated the possibility of
RNA. However, Zhu et al. (13) failed to detect HPV and
HSV DNA in IDF by PCR, and suggested that IDF had
nothing to do with viral infection. Afterwards, it was proved
that the inclusion bodies are densely packed vimentin and the
main cause is possibly related to the abnormal aggregation
of myofilament (2). And no sign of HPV infection was
found in the inclusion bodies (5,13,14). The tumors regress
spontaneously in chronological order with the increasing
of fibrosis and decreasing in size and number of inclusion
bodies (14). A link between the changes of inclusion and
apoptosis may exist. Instead, no activated caspase 3, a key
proteolytic enzyme in apoptosis, was observed from 11
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immunohistochemical sections of IDF (15). On the basis
of literature reviewing, two conclusions about the potential
mechanisms of recurrence have been achieved (9,14). Firstly,
residual tumor tissues may keep growing in this region due
to incomplete excisions. Secondly, the exogenous trauma of
surgery or biopsy may stimulate fibrosis proliferation to a
certain extent. But in our case, the recurrence of IDF is based
on complete surgical excision. The distinctive histopathologic
phenomenon that koilocytes neighbor with eosinophilic
inclusion bodies can not be explained by exogenous
trauma. While HPV has been proved to be independent
of the pathogenesis, the recurrence of IDF associated or
concomitant with HPV infection has not been identified.

Low-risk HPVs (e.g., HPV-1, 4 and 6) are often related to
some benign proliferative diseases, such as anogenital warts,
verrucae vulgaris and verrucae plana. They are prevalent
in 3.5% of adults and 33% of children (16). HPV-4
is the common cutaneous HPV types among children and
adolescents, which belongs to y papilloma virus types (17).
In early regions of genome, HPV-4 E7 has the ability to
degrade retinoblastoma and E8 can interact with calcium-
and integrin-binding protein 1 (18). Recent studies have
revealed that some of highly divergent v types appear to be
associated with squamous cell carcinoma (SCC) (19). Luisa
et al. (20) analyzed the data from next generation sequencing
and concluded that HPV-4 was abundant in actinic keratosis
(AK), which is considered to be one of the precancerous
states of SCC. In general, HPV-4 seems to participate in
carcinogenesis to some extent. But it is unclear for their
relationship between the potential carcinogenicity of HPV-4
and the recurrence of IDF.

The mechanism of recurrence is unknown. The
recurrence of our case is associated or concomitant with
HPYV infection is still waiting for confirmation. But the
unique case may provide a clue to the pathogenesis of the
relationship between recurrent IDF and HPV infection.
We believe that the report of IDF may enrich our
understanding of the relationship between this rare disease

and HPV.
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