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Abstract: Juvenile hyaline fibromatosis JHF) is a rare recessive autosomal hereditary disorder characterized
by papulonodular skin, gingival hyperplasia, flexural joint contractures, and osteolytic bone lesions.
Worldwide, less than 70 cases have been reported. JHF is thought to be a disorder of collagen metabolism
which is caused by genomic sequence variations in the ANTXR2/CMG2 gene and is characterized by
homogenous amorphous hyaline material and fibrous tissue. JHF is most commonly diagnosed in infants and
in children less than 5 years. We report a 28-month-old child of a consanguineous marriage who presented
with severe gingival hyperplasia, multiple facial nodules, posterior occipital tumors, joint contractures,
and osteolytic bone lesions. His limbs and fingers cannot be straightened, with a posture of frog pose. The
occlusal and incisal surfaces of the teeth were completely covered with the gingival overgrowth. The gingival
hypertrophy and facial swellings were surgically removed, with pathological features of monomorphic
spindled cell proliferation surrounded by an abundant amorphous hyaline matrix. The genome sequencing
was performed that a homozygous nucleotide mutation of ANTXR2/CMG2 gene was found. We outline this
particular patient’s presentation, followed by a discussion highlighting the characteristics that change with
the condition and the treatments of this disease. The treatment of JHF is generally symptomatic treatment

and requires multidisciplinary care. Physical rehabilitation has been advocated for a lifetime.
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Introduction gingival hypertrophy, joint contractures, and osteolytic

lesions on bones, but normal intelligence (4). JHF may be

Juvenile hyaline fibromatosis JHF) is a rare and progressive associated with movement limitations, feeding problems,

autosomal recessive connective tissue disorder (1). Less malnutrition, and recurrent infections. JHF can be

than 70 JHF cases have been reported worldwide (2).
JHF is most commonly diagnosed in young infants and
in children younger than 5 years, although there are a
few reports of new diagnosis in adult life (3), which is
characterized by multiple subcutaneous nodular lesions,
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progressive and the manifestations tend to be obvious as
age increases. There is no gender or ethnic predilection.
One-third of affected children are siblings and some have
been born to consanguineous parents (5). In addition to
the clinical features, confirmation of diagnosis requires
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Figure 1 Patient with juvenile hyaline fibromatosis. (A) Occipital scar after operation with relapsed tumor (red arrow); (B) multiple masses

under the nasal alar on both sides of the oral cavity and submandibular region (red arrows). Gingiva hyperplasia almost covers the incisors

(yellow arrow); (C) contracture of the finger joint with dyskinesia (green arrow); (D) tumor formation and deformity of the knee and ankle

joint, unable to straighten (green arrows). These images are published with the consent from the patient’s parent or legal guardian.

microscopic examination of nodule biopsy specimens,
which typically shows spindle-shaped fibrous cells with an
abundant number of broadly hyalinized matrices (1). Herein
we present a child patient diagnosed with JHE. We present
the following case in accordance with the CARE reporting
checklist (available at https://dx.doi.org/10.21037/tp-21-
169).

Case presentation

A 28-month-old boy of a consanguineous marriage (3rd
generation) was brought to our department, with the chief
complaint of swollen gums, inability to eat and masses
on face since he was 1 year old. History revealed that
he was born with swellings on the occipital scalp, and
underwent scalp tumor resection when he was less than
1 year old. After the surgery, his parents found his gingiva
was slowly overgrowing, disabling feeding and mastication.
Subsequently, subcutaneous swellings and nodules appeared
on his face. Upper limbs, lower limbs and fingers cannot be
straightened, with a posture of frog pose.

He was 10.8 kg on admission with growth retardation.
Examination revealed that his skin was harder and thicker
than usual. Postoperative scars and recurrent tumors
were seen on the occipital region (Figure 14). Diffuse
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subcutaneous nodules were seen occupying the subnasal
region, bilateral corner of the mouth, and submental area
(Figure 1B). Joint contractures were evident at the elbows,
knees, and fingers of the hands and toes with flexion
deformity at these joints (Figure 1C,1D). Swelling was
evident at the elbows and knee joints (Figure 1D). The
mobility of the fingers of the hands, the toes of the feet and
the joints in general was restricted and limited.

Intraoral examination revealed a diffuse swelling of the
maxillary and mandibular gingivae covering the teeth almost
to the incisal surfaces (Figure 1B). Cranio-maxillofacial
computed tomography (CT) revealed multiple diffuse
irregular soft tissue thickening with unclear boundaries
and multiple bone destruction with low-density shadows
(Figure 24-2H).

The gingival hyperplasia and subcutaneous facial
nodules were surgically removed (Figure 34). Grossly,
the nodules were of grayish-white, and the cut surface
showed a solid fibroid gray-white appearance (Figure 3B).
The histopathological slides showed there were poorly
circumscribed lesions in the submucosa composed of a
sparse population of uniform spindle cells embedded in
an abundant homogenous eosinophilic hyaline matrix,
without a discernable mitotic phase (Figure 44-4C).
Immunohistochemical studies showed that the spindle-shaped
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Figure 2 Maxillofacial CT scan of patient with JHFE. (A) Three-dimensional CT reconstruction of the maxillofacial region; (B-D) sagittal,

coronal and horizontal planes of the CT showed two chin masses connected with the periosteum closely (red arrows); (E-G) sagittal, coronal
and horizontal planes of the CT showed swellings in the bilateral subnasal region (red arrow); (H) occipital mass (red arrow), occipital bone

resorption defect (yellow arrow). These images are published with the consent from the patient’s parent or legal guardian.

R o i

Figure 3 Intraoperative view. (A) Severe gingival hyperplasia covering the incisal margin of the teeth; (B) mass on the corner of the mouth,

with no soft texture and a gray-white fiber-like cutting plane. These images are published with the consent from the patient’s parent or legal

guardian.

cells were positive for vimentin, but negative for smooth
muscle actin (SMA) and S-100 protein (Figure 4D-4F).

In addition, the genome sequencing indicated a
homozygous nucleotide mutation with the ANTXR?2
gene. The homozygous variation in the ANTXR2 gene
was inherited from the parents. Both parents were
heterozygous, which was consistent with the autosomal
negative inheritance mode.
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Based on the clinical, pathological and genomic findings,
the patient was diagnosed with “JHE”.

All procedures performed in this study involving human
participants were in accordance with the ethical standards of
the institutional and/or national research committee(s) and
with the Helsinki Declaration (as revised in 2013). Written
informed consent was obtained from the patient’s parent or

legal guardian.
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Figure 4 Biopsy micrograph. (A) The lesion is located in the submucosal layer, without obvious boundaries (H&E staining, magnification

40x). (B) abundant monomorphic spindle-shaped cells proliferation accompanied with broadly homogeneous hyalinized matrix, indicating

an early stage (H&E staining, magnification 200x); (C) an advanced staged nodule showing a less cellular lesion with sparse single formed

spindle-like cells surrounded by eosinophilic amorphous hyaline matrix (H&E staining, magnification 200x); (D-F) positive for vimentin but

negative for SMA and S-100 (IHC staining, magnification 400x).

Discussion

JHF is a very rare autosomal recessive genetic disorder
that was described by Murray (6) in 1873 as “molluscum
fibrosum” and then renamed by Kitano as JHF in 1976 (7).
Skin lesions are present at birth or develop in early
childhood and usually vary widely in number and size.
There may be small pearly papules or nodules, usually
predominantly occurring on the head-and-neck region
or on the face. Large subcutaneous tumors may also
occur, particularly on the scalp. They may be hard or soft,
fixed or mobile and they may ulcerate. Some skin lesions
tend to recur following excision. Gingival hyperplasia is
commonly present, interfering with dentition and feeding
and leading to malnutrition. Patients with JHF present
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in childhood with joint contractures, osteopenia, and
osteolytic bony lesions (8), as presented in this child patient.
The musculature can be poorly developed. The condition
persists into adult life, and the joint contractures are
disabling.

It is genetically related to a similar, but not identical,
condition termed infantile systemic hyalinosis (ISH) (9).
It is essential to differentiate this condition from ISH
which has a more widespread involvement of the viscera
(diarrhea, recurrent infection, etc.) and a failure to thrive.
Death usually occurs within 20 months of age (2). ISH,
together with JHE, is considered to be a spectrum of hyaline
fibromatosis syndrome (HFS) (10). The prognosis for
these diseases is variable, with survival into adulthood for
patients with JHF and early death from intractable diarrhea
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and recurrent infections in ISH. Both JHF and ISH are
caused by genomic sequence variations in the ANTXR2/
CMG?2 gene, which encodes a protein involved in basement
membrane matrix formation, in particular collagen type VI
homeostasis, and morphogenesis of endothelial cells (11).

Histopathologically, skin lesions contain chondroitin
cells embedded in an amorphous eosinophilic matrix. In
early lesions, it is composed of glycosaminoglycans with
abundant fibrous cells (as in Figure 4B), but in late lesions,
the matrix is mainly composed of chondroitin sulfate
with sparse spindled cells (as in Figure 4C) (12). In this
case, gingival hyperplasia appeared earlier in the clinical
stage and was at the late stage of the disease when surgery
was performed, which showed a lesion with sparse cells
surrounded by eosinophilic hyaline matrix, while submental
masses appeared after gingival overgrowth, which was at the
early stage of the disease, presenting a lesion with abundant
cells and amorphous hyalinized stroma.

The treatment of JHF is generally symptomatic
treatment and requires multidisciplinary care. Various
therapeutic strategies have been used, including
penicillamine, methotrexate, and steroids (both systemic
and intralesional), unfortunately with limited success (13).
Surgical excision is frequently performed for the treatment
of subcutaneous nodules, and the recurrence rate is low.
There were only several articles reporting the relapsed
tumors (2,14). Nodules may not respond to radiotherapy
(1,15). Gingivectomy is also common for the treatment of
gingival hypertrophy. Joint contractures may respond to
intralesional steroid injections in the early stages, as well as
systemic steroid therapy. Karande and Andrade (8) reported
that intralesional steroid therapy could also help control the
symptoms of subcutaneous masses. Supportive care is an
indispensable part of treatment. Pain is often managed with
nonsteroidal anti-inflammatory drugs and even opiates (16).
Physical rehabilitation has been advocated for a lifetime.

In addition, genetic counseling is an important
aspect of management and needs to explain to parents
an approximately 25% chance of recurrence in the next
sibling (12). With the genetic defect being identified,
prenatal diagnostic methods are likely to be invented in
the near future.

Conclusions

JHEF is a progressive disease characterized by subcutaneous
nodules, gingival hyperplasia, joint contractures, and
osteolytic lesions, that can cause functional and cosmetic
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impairment. There are no clear guidelines for the
treatment. Early surgical treatment can be beneficial and
results in sustainable outcomes. Supportive care is the
mainstay of management.
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