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INTRODUCTION: Gorham-Stout disease (GSD), or vanishing bone disease, is a very rare condition of
unknown aetiology. It is characterised by progressive osteolysis and angiomatosis.

CASE PRESENTATION: We report the discovery of this very rare disease following a trivial deciduous
tooth extraction in a 14-year-old female. We focus initially on the difference between the preopera-
tive orthopantomography and the whole-body computed tomography and magnetic resonance images
obtained post-haemorrhage, and then on the improvement of strategies for the correct diagnosis and

Ié?: ;V:rr;’_s;tout disease treatment of this disease.

DISCUSSION: Bone loss and the proliferation of vascular structures can occur in a single bone or spread
Haemorrhage
Oral surgery to soft tissue and adjacent bone; areas commonly affected by GSD include the ribs, spine, pelvis, skull,

clavicle, and the maxillofacial area. The clinical presentation of GSD includes pain, functional impairment,
and swelling, although a few asymptomatic cases have been reported, similar to our case.
CONCLUSION: We report a very rare case of this multicentric disease in an asymptomatic child who

Case report

presented for dental extraction, almost died, and was then diagnosed with and treated for GSD.
© 2017 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Gorham-Stout disease (GSD), also known as vanishing bone
disease, phantom bone disease, disappearing bone disease, or
massive osteolysis, is a very rare idiopathic bone disorder charac-
terised by spontaneous and progressive osteolysis, associated with
angiomatous proliferation and soft tissue swelling without new
bone formation [1,2]. Its diagnosis is based on clinical, radiologi-
cal, and histological features [3]. Only 200 cases of GSD have been
reported since the first description in 1838, followed by Jackson’s
report in 1872 on the case of a young man with a gradually van-
ishing humerus [4,5]. The first facial case was described by Romer
in 1924 [6], and in 1955 Gorham and Stout [7] defined a specific
disease entity and reviewed 24 cases from the literature. Here,
we describe a case of this very rare disease that was discovered
during an intraoperative, potentially life-threatening complication
thatdeveloped during a deciduous tooth extractionin a 14-year-old
girl with the Pierre Robin sequence and deletion of the long arm of
chromosome 4. The preoperative workup featured only orthopan-
tomography [8].

2. Case report

A 14-year-old girl with the Pierre Robin sequence and deletion
of the long arm of chromosome 4 was referred to the Outpatient
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Unit of the Department of Maxillofacial Paediatric Surgery, Chil-
dren’s Hospital, ASST degli Spedali Civili, Brescia, Italy. Physical
examination revealed only mandibular hypoplasia with multiple
deciduous teeth and caries; the patient was noted to be ‘fragile’
(syndromic child). Orthopantomography revealed mixed dentition
with nothing of note in the mandible or maxilla (Fig. 1). The patient
had no history of trauma, previous medication, gingival bleeding,
blood transfusion, or elective surgery. The dentist planned the avul-
sion of tooth #85 to facilitate the eruption of permanent teeth and
avoid the formation of an abscess. The decision was taken to per-
form the extraction and deliver the necessary tooth care in the
operating room, following our protocol for the treatment of ‘frag-
ile’ children. Surgical intervention was performed under sedation
and local anaesthesia. During the mobilisation of tooth #85 with a
dental elevator, massive bleeding (approximately 700 mL over the
course of a few seconds), triggering tachycardia and hypotension,
occurred. The next few moments were life threatening; however,
the team responded admirably. The patient was intubated imme-
diately after the surgeon had momentarily controlled the bleeding
by compressing the bleeding area with a finger and aspirated the
blood in the oral cavity because the airway was unprotected. An
acute blood transfusion was administered to avoid hypovolaemic
shock. The haemorrhage was subsequently controlled by the initial
use of bipolar cautery, followed by the application of bone wax and
fibrin glue.

Angio-computed tomography (CT) was performed on the intu-
bated patient, with remarkable results. The horizontal branch of the
mandible appeared to have expanded; the chin region, normally

2210-2612/© 2017 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. The preoperative orthopantomogram.

Fig. 2. The axial CT view of the mandibular lesion.

filled with cancellous bone, was composed entirely of vascu-
larised tissue. Although the tissue was solid, it lacked the typical
appearance of a high-flux arteriovenous malformation and was evi-
dently a low-flux angiomatous formation. The outer cortical bone
(between the premolars and left canines) was focally interrupted
by solid, vascularised subcutaneous tissue. The expanded cortical
bone exhibited marked thinning, and the solid vascularised tissue
extended to the right mandibular angle. The maxilla also appeared
to have expanded, containing similar, solid vascularised tissue, and
even the sphenoid appeared to have partially expanded; the eth-
moid was partially occupied by hypodense material (Figs. 2-4).

Two days later, the patient underwent contrast-enhanced
maxillofacial magnetic resonance imaging (MRI), which revealed
widespread structural subversion of the bones of the head and neck.
Almost every bone was affected. The cancellous bony cores of the
zygomatic and nasal bones, and those of the alveolar processes and
horizontal branches of the jaw, were replaced by tissue with the
signal characteristics, and the impregnation and bone development
modes, of angioma. At several points, the resulting structural alter-
ations had remodelled and disrupted the cortex. A Chiari type |
malformation was also evident. To determine the radiological fea-
tures of the facial skeleton, it was decided to perform CT of the pelvis
and spine, whole-body MRI, and positron emission tomography
(PET).

Pelvic and spinal CT revealed small areas of osteolysis in the
middle thirds of both iliac wings on the lateral and medial sides,
and showed that the cortical bone appeared to be interrupted for
the normal entry of vessels. A similar 15-cm alteration was found

Fig. 3. The angio-CT axial view of the maxillary lesion.

Fig. 4. The angio-CT coronal view of the mandibular and maxillary lesions.

Fig. 5. The axial CT view of the small areas of osteolysis in the middle thirds of both
iliac wings on the lateral and medial sides.

along the rear edge of the intermediate and distal diaphyses of the
right femur; on the right side, an isolated phenomenon of identical
appearance affected the posterior region of the distal tibia (Fig. 5-7)

The PET scan enabled exclusion of the presence of hyperme-
tabolic lesions in the area of explored bone volume.

Whole-body MRI, in addition to confirming the CT findings,
also showed subcortical hyperintensity of the anterior and pos-
terior dorsal spine and lumbar triangular areas on T2-weighted
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Fig. 6. The axial CT view of the small areas of osteolysis along the rear edge of the
intermediate and distal diaphyses of the right femur.

sequences. These findings supported the first hypothesis of vascular
deficiency.

The next step was to biopsy the lesion; in this case, the most
important decision regarded selection of the best biopsy site to
reduce the risk of bleeding. The ideal site for such a biopsy was
determined to be the distal tibia. The patient underwent an inci-
sional biopsy performed by an orthopaedic surgeon; no vascular
complication was observed during this procedure.

Microscopically, the lesion showed haemangioma-like prolifer-
ation of thin-walled vessels with bone destruction. No malignant
cell or cellular atypia was noted (Fig. 8). To reach a better diag-
nosis, immunohistochemical staining, including the use of D2-40
for specific lymphatic endothelial markers and CD31 and CD34
for vascular markers and vascular endothelial growth factor, was
undertaken.

The histopathological and radiological findings, in association
with the clinical aspect, finally revealed a diagnosis of GSD.

3. Discussion

According to Heffez et al. [9], eight inclusion criteria are used
for the diagnosis of GSD: biopsy positivity for angiomatous tis-
sue; absence of cellular atypia; minimal or no osteoblastic response
and the absence of dystrophic calcification; evidence of local pro-
gressive osseous resorption; non-expansile, non-ulcerated lesion
status; absence of visceral involvement; osteolytic radiographic
pattern; and negativity for hereditary, metabolic, neoplastic,
immunological, or infectious aetiology.

Hardegger et al. [10] classified five types of idiopathic osteolysis
that together comprise a heterogeneous group of very rare dis-

0

eases; this classification was based on reports by Torgetal. [11] and
Macpherson et al. [12]. This classification system considers familiar
and sporadic cases, as well as multicentric and unicentric osteoly-
sis. GSD is considered to be a form of type IV osteolysis, according
to the Hardegger [10] system.

The mechanism of osteolysis in GSD remains unknown and
under debate. Gorham and Stout [7] proposed a trauma-induced
change in pH and osteolysis caused by mechanical force. Heyden
et al. [13] speculated that osteolysis results from the enhanced
activity of local hydrolytic enzymes induced by local hypoxia and
acidosis. Lala et al. [14] suggested that lymphatic vessels result in
the pathogenesis of GSD. Fretz et al. [15] and Kulenkampff et al.
[16] thought that angiomatosis was responsible. Thompson and
Schurman [17] suggested that the disease is a primary aberration
of vascular tissue in bone related to hyperemic granulation tissue,
whereas Young et al. [ 18] believed that osteolysis is attributable to
a basic underlying endothelial dysplasia of the lymphatics and/or
blood vessels.

The disease occurs within a large spectrum of bones, such as the
scapula [19,20], clavicle [21,22], ribs [22,23], femur [24,25], and
maxillofacial bones [9,26], but the majority of case reports refer to
the shoulder and pelvis [16,27-29]. GSD can occur in males and
females, with a slight predominance in males [30], and has been
reported in patients aged 1 [31] to 75 [32] years. Our case occurred
in a 14-year-old girl.

The clinical presentation of GSD most frequently includes
pain, functional impairment, and swelling of the affected region,
although asymptomatic cases such as ours have been reported [30].
Clearly, the clinical manifestation depends on the affected area.

CT and MRI play crucial roles in the radiographic characterisa-
tion of GSD, and enable division of the disease process into four
stages [33]. CT is used to delineate the extent of osteolysis, and 3D
images are useful for the planning of surgery [31]; MRI, the use of
which in cases of GSD has been described only rarely, is useful for
visualisation of the vascular structures and fibrosis [20]. Neverthe-
less, the gold standard criterion remains biopsy positivity for the
presence of angiomatous tissue [9].

The typical histological findings show non-specific vascular pro-
liferation intermixed with fibrous connective tissue and chronic
inflammatory infiltration of lymphocytes and plasma cells [34].

The differential diagnosis includes hereditary multicentric oste-
olysis, osteolysis with nephropathy, osteomyelitis, rheumatoid
arthritis [35], osteolysis due to intraosseous malignancy, hyper-
parathyroidism, eosinophilic granuloma, and osteolysis due to
diseases of the central nervous system [36].

The proper course of treatment for GSD remains unclear, and no
standard therapy is available; current treatment modalities include

0

Fig. 7. The axial CT view of an isolated phenomenon of identical appearance affected the posterior region of the distal tibia.
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Fig. 8. Endothelial-vascular spaces without atypia interspersed with fibrous connective tissue stroma.

surgery, radiation therapy, and the use of bisphosphonates and
interferon alpha-2b [37].

In our case, the patient initially underwent pharmacological
therapy with vitamin D, calcium, and bisphosphonates. Due to the
extent of the lesion, and because the disease is often self-limiting
[37], conservative treatment appeared to be an appropriate choice
in our case.

The follow-up period is currently 3 months; we are waiting a
little bit more time to perform other radiographs.

This case report was written according to the Surgical CAse
REport guidelines [38].

4. Conclusion

Decisions regarding the management of GSD are influenced by
many factors, as the disease, although considered to be benign
and spontaneously resolving, is characterised by an unpredictable
prognosis and possible serious complications [39].

We present this rare case of GSD with several localisations to
emphasise that any procedure appearing to be simple can go catas-
trophically wrong and can result in the discovery of something that
is unexpected and extremely rare.

Therefore, in this article we wish to emphasise the extreme
rarity of the case, focusing on the large difference between the
preoperative panoramic radiograph and whole-body CT and MRI
images obtained on the day after the first surgical procedure.
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