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Massive osteolysis in a 7-year old child is a rare condition. The etiology of massive osteolysis is unknown
and it results in the progressive destruction of bony structures. There is no standard therapy available in
the literature. Conservative treatment is often used for its management. Radiotherapy is considered as an
accepted form of treatment with greater chance of success when it is used in the early course of disease.
There are few case reports in the literature in which radiotherapy has been used for the treatment. This
article highlights the literature update on various treatment modalities and a case managed by radiation

therapy.
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INTRODUCTION

anishing bone disease is an extremely rare idiopathic disease.

It is characterized by spontaneous and progressive destruc-

tion of skeletal bones. The rapid resorption of bone is caused
by uncontrolled, destructive proliferation of vascular or lymphatic
capillaries within bone and the surrounding soft tissue.!? The rapid
proliferation often spread to contiguous bones with progressive resorp-
tion of whole or a part of the bone.!* The lesion is usually nonexpan-
sile, monocentric and rarely polyostotic.” It is usually nonfamilial and
occurs sporadically in children and young adults.? The aetiology of
this disease is unknown, however an initial trauma or modifications of
local conditions like variation of pH, inflammations etc. are suspected.
Histologically, bone is replaced by numerous thin-walled capil-
lary-sized vessels and at a later stage, by fibrous connective tissue.*
Regeneration of bone following arrest of osteolysis usually does not
occur and spontaneous fractures are common.’
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Vanishing bone disease was first described in 1838¢ and again in
1872 by Jackson’, who reported a case of a “boneless arm”. This
condition can affect any bone develop by intramembranous ossifi-
cation.®!" Most commonly involve bones are the skull, shoulder and
pelvic girdle.*"! Romer'?in 1924 reported the first case involving the
jaws in a 31-year old woman. Frederiksen ez al '* observed that the
mandible is involved most frequently, followed by the maxilla with
varying degrees of involvement of contiguous structures including
the hard palate, sphenoid bone and zygomatic bone. However, most
of the reported cases in the literature are monocentric and involve
solely the mandible.' Initial presentation of vanishing bone disease
with maxillofacial involvement can be evident as mobile but vital
teeth with accompanying gingival hemorrhage. Hypoplasia, pain,
malocclusion and resorption of the affected alveolar and adjacent
bone can occur.'*?> Involvement of the temporomandibular joint by
vanishing bone disease can also mistaken as temporomandibular
joint dysfunction.”® Mandibular involvement can leads to patholog-
ical fracture.” Jaw bone involvement can also affect mastication,
swallowing, speech, breathing and cosmetic appearance.

As the disease entity is rare and its etiology remains unclear, so
there is no standard treatment available in the literature. There are
only few reports in the literature mentioning the vanishing disease
in maxillofacial region of a child within the first decade of life.'
This article highlights the various treatment modalities available in
the literature and response to radiation therapy in a 7-year old child
with vanishing bone disease of mandible.

The goal of treatment of vanishing bone disease is to arrest
the progression of osteolysis. Several treatment options have been
proposed with varying results. The treatment is either alone or in
combination of surgery,'>*** radiation,?**" antiosteoclastic medica-
tion (bisphosphonates)'** and angiogenesis inhibitors.”*** As the
disease is often self-limiting, conservative treatment is considered
as an appropriate treatment. A summary of various treatments for the
vanishing bone disease abstracted from the literature is highlighted.
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Medical management

It is primarily centered on the use of bisphosphonates for their
antiosteoclastic properties’! and alpha-2b interferon which acts to
prevent angiogenesis and production of IL-6.2%3 Both treatments
have variable success rate. Other medical treatment including
embolization, calcitonin, calcium, estrogen, vitamin-D, vitamin-Bia,
magnesium, fluoride, cisplatin, actinomycin D, aluminium acetate
solution, ultraviolet radiation, somatotrophin, amino acids, placental
extracts and transfusions of placental blood have been tried and
found unsuccessful.'32%3233

Radiation Therapy

Radiotherapy is considered as an accepted form of treatment
with greater chance of success when it is used in the early course of
disease. Radiotherapy cause sclerosis of proliferating blood vessels,
and thus prevents their re-growth and further osteolysis.'>**?” Defin-
itive radiation therapy in moderate dose (40-45Gy, 2-Gy fractions)
over a period of 4-weeks appears to result good clinical outcome?**’
with few long-term complications.?® Fontanesi 2’ showed excellent
results using a total dose of 15 Gy in a case that involved the upper
extremity. Hanly et al * reported rapid relief of symptoms and
prevention of further bone destruction during a 6-year follow-up
period with a total dose of 3000 rads. Re-growth of bone after
radiation therapy usually does not occur but has been reported in
few patients.***° The major complications of radiation therapy in
children and adolescents include potential for secondary malignant
transformation, growth restrictions and damage to tooth formation
and eruption.!>'®4! In patients with large symptomatic lesions with
longstanding disabling functional instability, radiation along with
surgical treatment are preferred.*?

Surgical Treatment

Surgical intervention has been proposed as the method of choice
by many clinicians.!>*2>#-4 Tt involves local resection of the
affected bone during the active stage of disease followed by bone
grafting and/or prostheses.'>>42>4343 This is typically attempted in
monostotic or localized disease in which the entire lesion can be
removed. Bone grafting is performed after complete stabilization of
the osteolytic process because resorption of bone grafts can occur
when it implanted during the active phase of disease.*4” The frag-
mentation and dissolution of the graft from erosion of lymphangio-
matous tissue results a low success rate.?** Sympathectomy also
has been suggested but found unsuccessful.'®

Case report

A 7-year-old girl referred from Pediatric OPD to Dental OPD
with provisional diagnosis of Bell’s palsy. Her chief complaint was
asymmetrical face. The patient was apparently alright 6-months
back when her father observed gradual deviation of her chin towards
the right side. There was no history of any trauma to the mandible.
She had received treatment for pulmonary tuberculosis at the age
of S-year. None of the family members had similar problem. On
examination, there was gross mandibulo-facial asymmetry with
chin deviation towards right side. (Figure-1) There was fullness on
the right side and depression on the left side of her face causing a
gross facial asymmetry (Figure-1). There was mandibular deviation
towards the right side on mouth opening. The morphology of the
external ears was normal. On palpation, the condyle and the body
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of mandible on right side were not palpable. On intra-oral exam-
ination, right side mandibular permanent first molar was mesially
tipped with grade-3 mobility and vital. There was no ulceration or
any hemorrhagic spots over the alveolar ridge. Mandibular right
primary second molar was clinically missing. The alveolar ridge was
not palpable. She had unilateral open bite on right side and moderate
malocclusion due to mandibular deviation. Panoramic radiograph
revealed loss of the mandibular bone affecting the right condyle,

Figure-1: Extra-oral photograph of the patient showing gross
mandibulo-facial asymmetry with chin deviation
towards the right side, fullness of the face on right
side and depression on the left side of face causing a
gross facial asymmetry.

Figure-2: Panoramic radiograph showing loss of the
mandibular bone affecting the right condyle, coronoid
process and ramus to the body just distal to the
mental foramen with thin layer of bone around the
mandibular canal.
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coronoid process, ramus and body of the mandible up to the mental
foramen with thin layer of bone surrounding the mandibular canal.
(Figure-2) Chest X-ray did not reveal any abnormality. The initial
computerized tomography (CT) scan images showed complete
loss of mandible from the condylar and coronoid process till the
mental foramen region on right side. (Figure-3) The serum calcium
level, parathyroid, calcitriol, alkaline phosphatase and Bence Jones
proteins were within normal range. Thus bone resorption due to any
metabolic disease was ruled out. Histopathology revealed stratified
squamous epithelium over fibrocollagenous stroma. There was
dense infiltration of lymphocytes, plasma cells, histiocytes and few
polymorphs with numerous congested blood vessels in the stroma.
Based on the clinical, radiographic and histopathological find-
ings, provisional diagnosis of massive osteolysis of the mandible
was considered. The patient was followed for another 6-months.
The follow-up CT scan was recorded which showed progressive
bone destruction of the mandible with discontinuation of bone

surrounding the mandibular canal in the mandibular permanent first
molar region. (Figure-4) Thus the provisional diagnosis of vanishing
bone disease of the mandible was confirmed. The patient was again
referred to the Pediatric OPD for detail systemic evaluation for any
internal organ involvement. However there was no involvement of
any internal organ. Then the case was discussed with the Orthopedi-
cian and Radiotherapist. The goal of the treatment was to arrest the
progression of the osteolysis and reconstruction of the lost tissue.
A conservative treatment was attempted as the progression of the
disease had resulted in significant disfigurement and functional
problems. Treatment modalities considered low-dose radiotherapy.
On the basis of literature, external beam radiation was administered
at 2 Gy/day for 20 fractions over a period of 4-weeks to a planned
total dose of 40Gy.?*3¢ The patient was followed regularly in every
3-months. The follow-up CT scan images after a period of 9-months
revealed complete arrest of osteolytic process and no further bone
resorption. (Figure-5)

Figure-3: CT scan images showing complete loss of mandible from the condylar and coronoid process till the mental foramen
region on right side.

Figure-4: Follow-up CT scan images showing progressive bone destruction of the mandible and discontinuation of bone

surrounding the mandibular canal.
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Figure-5: Nine-months post radiation therapy CT scan images showing no further of bone resorption as compared to the previous
CT scan images.

DISCUSSION

Massive osteolysis is an extremely rare disease. It involves
extensive locally aggressive resorption of the bone by proliferation
of blood vessels and lymphatic tissue.!* The first stage of heman-
giomatosis is characterized by vascular proliferation in connective
tissue and the second is the stage of fibrosis that replaces the absorbed
bone.’ The mechanism of bone resorption is unknown. However,
trauma, local hypoxia, acidic environment and some hydrolytic
enzymes such as acid phosphatase and leucine aminopeptidase can
be considered as the cause of bone destruction.*-*° The involvement
of osteoclasts in the mechanism of bone destruction is controversial.
There may be an increase in the sensitivity of osteoclast precursors
to humoral factors which promotes osteoclast formation and bone
resorption at the level of bone microenvironment.* There are many
case reports in the literature and most of the lesions in the craniofa-
cial region are monocentric involving solely the mandible.'**! In our
patient the disease was also monocentric involving mandible only.

The disease has been classified into five categories.? Type I is
hereditary multicentric involvement with dominant transmission.
Type 11 is hereditary multicentric involvement with recessive trans-
mission. Type III is nonhereditary multicentric involvement with
nephropathy. Type IV is Gorham’s massive osteolysis which may
occur at any age and bone is replaced by hemangiomatous tissue.
It is neither a hereditary condition nor associated with nephropathy.
The lesion may develop in any part of the skeleton and it is benign
as the osteolysis stops after a few years. Type V is autosomal reces-
sive childhood carpotarsal osteolysis without nephropathy. Thus
from this classification it is evident that our case is possibly belongs
to type IV category.

The diagnosis of massive osteolysis is based on clinical features,
radiographs and histopathology. The CT scan images play vital role
in evaluating the involvement and extension of facial bones and
the skull? Scintigraphy including three-phase radionucleotide
bone scan and thallium scan can be done to demonstrate slightly
decrease activity in the affected portion of bone in its early phase
and increased activity in the delayed stage.” Heffez et al ** described
the criteria for the diagnosis of massive osteolysis as: evidence of
local progressive osseous resorption, minimal or no osteoblastic
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response and an absence of dystrophic calcification, non-expansile,
non-ulcerative lesion, absence of visceral involvement, osteolytic
radiographic pattern and negative findings for a hereditary, meta-
bolic, neoplastic, immunologic or infectious origin. Our case also
fulfilled most of the diagnostic criteria suggested by Heffez ez al 3
Management of massive osteolysis is difficult. The most
appropriate treatment remains controversial. There are no definite
guidelines available and there are few reports on the treatment of
this rare condition involving the mandible. The principal treat-
ment involves surgery and radiation therapy.® Surgical treatment
is usually involves resection of the lesion followed by reconstruc-
tion by bone graft and/or prostheses. This is typically attempted
in monostotic or localized disease in which the entire lesion can
be removed. However in our case, the lesion was very large. The
placement of bone graft was also difficult as the patient was only
7-years old. Thus surgery was avoided in this patient. Escande et al
14 found that most of the massive osteolysis patients receive surgery
and a bone graft with or without radiation treatment. Only small
number of patients receives bisphosphonates for the treatment.'
The use of bisphosphonate is considered to be off-label, because
there is no FDA approval for the use in the treatment of vanishing
bone disease.’*’” Abdulai also found no evidence of cessation of
bone resorption following bisphosphonate treatment.’® However,
Tong et al ' successfully arrested the osteolytic process with the
use of zoledronic acid. Thus considering the controversy on use of
bisphosphonate for the treatment of massive osteolysis, we consid-
ered the use of radiation therapy in our case. Although the use of
radiation therapy for the treatment of vanishing bone disease is still
controversial and not widely accepted, we used low dose of radio-
therapy to arrest the course of osteolysis. The bone resorption was
arrested successfully in our patient. Thus early intervention with
definitive radiation therapy in low dose can result in an excellent
patient outcome. The regeneration of bone following radiation
therapy is unusual but some authors have reported bone regener-
ation in some patients.** Also in some reports, radiotherapy has
lead to recalcification.”*?¢ The major problem of radiation therapy is
the risk of post-irradiation malignant change. However it has been
reported that definitive radiation therapy in doses of 40-45 Gy in
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2-QGy fractions can result good clinical outcome with few long-term
complications.?® As there are few case reports in the literature in
which radiotherapy was used for the treatment of vanishing bone
disease, so its potential is difficult to determine accurately.!>2"-323¢
Reconstruction of large mandibular defect by using bone regen-
eration and tissue engineering technology is also possible.*® Exper-
imental studies have shown new bones formation by using tissue
engineering technology that involves the use of stem cells from
deciduous teeth, dental pulp, bone marrow and adipose tissue®-¢?
and a scaffold that provide mechanical support, facilitates cell
attachment and supports cellular communications.®** Thus various
patient specific scaffolds can also be tried in vanishing bone disease
patients to reconstruct large bone defects with sufficient accuracy.
Thus from the present case and from the literature we can
conclude that the low dose of radiotherapy can be considered as a
definitive treatment for the management of massive osteolysis.

CONCLUSION

Massive osteolysis of the mandible in a 7-year child is a rare
clinical entity. Massive osteolysis of the mandible can lead to severe
disability. Often clinical diagnosis is difficult but serial radiographic
evaluation plays an imperative role in the diagnosis of this condi-
tion. Although the definitive treatment of massive osteolysis has not
yet been fully proven, however radiotherapy alone can be used to
arrest the progression of the osteolysis.
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