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Gorham-Stout syndrome is a disease that presents 
idiopathic osteolysis of a bone or closely contiguous 
area. The etiology is unknown. It is a rare condition that 
is difficult to diagnose, and its treatment is controversial. 
It affects individuals irrespective of age or sex. In this 
study, we conducted a bibliographic review of the dis-

ease, specifically focusing on the differential diagnosis, 
and we demonstrated the follow-up on a patient with 
this syndrome from the time of its diagnosis, through 
treatment, to its current state of evolution. 
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The term osteolysis indicates a reduction in the quan-
tity of bone tissue seen on radiographs. This condition 
can be caused by a large number of known lesions, but 
there are few cases of idiopathic osteolysis.

In 1838, Jackson(1) described complete osteolysis of 
the humerus in a 12-year-old boy. In 1955, Gorham 
and Stout(2) reported the main pathological character-
istics of what was named “disease of the disappearing 
bone with intraosseous vascular abnormalities”. Since 
then, this disease has been called Gorham syndrome, 
Gorham-Stout syndrome, massive osteolysis, idiopathic 
osteolysis, disappearing bone disease, phantom bone 
disease, spontaneous bone absorption, progressive bone 
atrophy or bone hemangiomatosis and lymphangioma-
tosis. Fewer than 200 cases have been described in the 
literature(3).

Gorham-Stout syndrome presents in the form of os-

teolysis of a bone or a contiguous bone area close to the 
focus, without respecting joint limits. Pit may affect any 
portion of the skeleton, but it is single-centered. The 
structures most involved are the bones of the cranium 
and the scapular and pelvic belts(2,4-6). It is a rare dis-
ease, of unknown etiology, in which osteolysis begins 
through proliferation of vascular structures originating 
in the bone tissue, thereby causing destruction of the 
bone matrix(7).

This condition may present at any age, but it is gen-
erally recognized in children and young adults. There 
is no predilection for sex or any pattern of genetic 
inheritance(8,9). So far, there have not been any cases 
with a family history(4). It is known that there is a history 
of associated trauma in 57% of the cases(7).

In relation to the clinical condition, it does not pres-
ent major symptoms, although the appearance of the 
radiological condition is much worse than that of the 
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clinical condition. During the acute phase, patients 
complain of pain, edema, progressive deformity and 
contractures. Nevertheless, the function of the limb af-
fected remains remarkably good. Laboratory tests are 
generally normal and help physicians to rule out other 
diagnoses. Alkaline phosphatase may be elevated when 
patients present fractures(10). 

The involvement tends to be contiguous, without oc-
currences of multiple foci or metastases. There is one 
documented case of malignant degeneration that occurred 
in a patient with a diagnosis of hypernephroma(11).

Deaths caused by the disease have occurred in pa-
tients in whom the process was localized in the costal 
arches, mandible or vertebrae, thereby leading to fatal 
respiratory complications, airway obstruction or com-
pression of the spinal medulla(4,12,13). It is common for 
the osteolysis to stop spontaneously after years of bone 
destruction(2). The final result is deformity and func-
tional impotence.

Chylothorax is a rare complication, although it is 
serious and is associated with osteolysis of the scapular 
belt or the thoracic spine(9). It results from impairment 
of the thoracic duct, or communication between lym-
phatic dysplasia and the pleural cavity. It is frequently 
fatal and progresses with lymphopenia, malnutrition and 
superimposed opportunistic infections(14).

On radiographs of the long bones, the phenomenon 
starts with intramedullary and subcortical foci of radio-
lucency, resembling a condition of unequal osteoporosis. 
It has slow and irregular progression, with concentric 
reduction of the diaphysis of the bones, tapering to the 
extremities involved and causing the complete disap-
pearance of the bone, unless if spontaneous remission 
occurs(4-6,10,12). Pathological fractures may occur, and 
they rarely consolidate. Thus, the osteolytic process 
continues through the fragments(4,15,16). One typical and 
notable finding is the absence of sclerosis or osteoblastic 
reaction.

Axial computed tomography (ACT) is useful for 
delimiting the extent of the soft tissues, as well as 
enabling guided biopsy. ACT with three-dimension-
al (3D) reconstruction aids in surgical planning for 
reconstructions(17). 

Lymphangiography can be used to evaluate the im-
pairment of the thoracic duct in patients with chylotho-
rax. The lymphatic vessels and lymph nodes have nor-
mal appearance, although the abnormal lymphatic flow 
may lead to obstruction and edema(18).

Angiography depicts the absence of neovasculariza-
tion in the area involved, and scintigraphy shows normal 
uptake throughout the skeleton, or increased uptake in 
the areas involved(18,19).

Magnetic resonance imaging (MRI) demonstrates 
the morphological disappearance of the bone, and areas 
with increased or decreased signal that represent hemor-
rhages at different stages(18).

The differential diagnosis of Gorham syndrome 
includes bone hemangioma, angiosarcoma, essential 
osteolysis and hereditary osteolysis. The radiograph-
ic pattern is very similar, but in these other diseases, 
there are no occurrences of major effusion and other
pulmonary alterations(3). 

Skeletal hemangiomas may cause osteolysis and 
present histological characteristics that are very similar 
to Gorham syndrome. However, hemangiomas present 
limited growth, with a tendency to preserve cortical 
bone stocks, and do not present dissemination to the
adjacent soft tissues(3).

Angiosarcomas, even when well differentiated, 
present focal cell atypia and endothelial cells with a 
tendency to proliferate. On the other hand, in Gor-
ham syndrome, the vessels present a single layer of
endothelial cells(1,7).

Essential osteolysis causes carpal and/or tarsal bone 
reabsorption and evolves with progressive renal failure 
but without vascular changes. On the other hand, heredi-
tary osteolysis occurs during infancy and is presented 
mainly on the hands and feet, also without evolving to 
vascular changes(3). Thus, through the multicenter na-
ture of these diseases, the differential diagnosis with the 
disease of the present study can be made. Other possible 
causes of osteolysis come from systemic diseases such 
as rheumatoid arthritis, syphilis, hyperparathyroidism, 
multiple myeloma and lymphoma. However, the histo-
logical evaluation differs from the abnormalities seen in 
patients with Gorham syndrome(7).

Treatment for Gorham syndrome should be instituted 
when the process is progressive and the osteolysis is 
extensive. It is based on local resection, with or with-
out the use of prosthetics, radiotherapy or amputation. 
Incomplete resection of the lesion is rarely curative, 
and the process of bone lysis is perpetuated(20,21). Im-
mobilization does not change the prognosis, nor does 
administration of estrogen, androgen, magnesium, calci-
um, adrenergic extracts, vitamin D, aluminum solution, 
ultraviolet radiation, somatotrophin, placental extracts, 
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vitamin B12, amino acids or blood transfusion for growing 
children(22-24).

Because of the rarity of this disease, we describe 
below the report on a case of a patient with Gorham-
Stout syndrome.

The patient was a boy born on August 20, 1996, who 
was attended for the first time by the senior author (OL) 
at the age of 12 years, with a history of medical follow-
up since the age of six years. There were no abnormali-
ties during early childhood, or any previous diseases. 
In 2002, at the age of six years, he suffered a condition 
of falling from his own height in which he fractured 
his left clavicle. The treatment was administered by an 
orthopedist in a conservative manner, by means of im-
mobilization with a bandage in a “posterior figure-of-
eight” and reports of bone consolidation with formation 
of bone callus.

One year later, he had another fall from his own 
height, with a new fracture of the clavicle, close to the 
site of consolidation of the anterior fracture. Conserva-
tive treatment was again implemented, with immobiliza-
tion in a sling and consolidation of the fracture.

In 2004, then at the age of eight years, he suffered 
direct trauma on the left shoulder, which resulted in a 
new fracture of the clavicle and treatment similar to the 
previous occasions. During a consultation three weeks 
after the third fracture of the clavicle, the radiographs 
showed “disappearance” of part of the left clavicle (Fig-
ure 1). The medical team monitoring the case produced 

radiographs of the cranium, pelvis and spine, which 
were seen to be normal. Because of the suspicion of 
malignant disease, the team completed the staging of 
the lesion by requesting ACT, MRI and biopsy. MRI 
demonstrated that there was no impairment of the soft 
tissues and the biopsy material showed histopathological 
abnormalities suggestive of “bone angioma”.

From the patient’s history and the results from the 
examination, a diagnosis of Gorham-Stout disease 
was reached. From then onwards, yearly follow-up by 
means of physical and radiographic examinations was 
proposed. Regarding treatment, the patient was encour-
aged to reinforce the musculature of the left upper limb 
by means of swimming classes.

The follow-up was continued for three years until, in 
2008, at the age of 12 years, the radiological evaluation 
showed that the pattern of osteolysis of the clavicle had 
stabilized, although the radiographs showed lesions in 
the upper part of the left scapula. ACT and MRI con-
firmed the presence of osteolytic lesions in the scapu-
la as far as the glenoid mass, coracoid and acromion 

– Evolution of osteolysis of the left clavicle caused by 
Gorham-Stout disease. Radiographs of the clavicle produced in 
February 2004 (A), September 2004 (B) and January 2005 (C), 
showing the rapid evolution of the osteolysis.

(Figure 2). Electroneuromyography produced normal 
results. Clinically, the patient went on presenting func-
tional impotence with limitation of the range of motion 
of the left shoulder, without any clinical abnormality of 
reduced pulmonary ventilation.

Currently, the evolution of the osteolysis seems to 
have become stationary. The treatment instituted at pres-
ent consists of physiotherapy and hydrotherapy, focused 
on muscle strengthening for the stabilizers of the scapula, 
rotator cuff and deltoid, mainly aimed towards main-
taining the range of motion. The patient is continuing 
to receive anti-reabsorption therapy by means of intake 
of bisphosphonate and calcitonin. Follow-up consultations 
are expected to be held every three months, in order to 
observe and reassess the patient’s condition. His clinical 
condition can be seen in the clinical images (Figure 3).

– Current radiographic image showing the impairment of 
the scapula with foci of osteolysis (A). Axial computed tomography 
scan with 3D digital reconstruction, showing intense osteolysis in 
the left clavicle and foci of associated impairment of the scapula (B).
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Gorham-Stout syndrome should be diagnosed on the 
basis of the clinical history, radiographic images and, 
especially, knowledge of the disease. Among the vari-
ous possible causes of secondary osteolysis, it needs to 
be differentiated from diffuse atrophy, algodystrophy, 
primary and metastatic tumors, hyperparathyroidism, 
gout, congenital pseudarthrosis, granulomatous dis-
eases, rheumatoid arthritis, diabetes mellitus, psoriatic 
arthritis, osteomyelitis, systemic mastocystosis, aseptic 
necrosis, neurogenic arthropathy, prolonged therapy 
with corticoids, aneurysmatic bone cysts and bone 
hemangiomatosis(25). Idiopathic osteolysis forms a het-
erogenous group of rare diseases. Hardegger et al(26) 
proposed a classification for these conditions composed 
of five types (Table 1).

There are several published papers in which patients 
who did not fit into any of the five types of this clas-
sification method have been described. White described 
four patients with multifocal osteolysis associated with 

severe skin lesions(27). Beals and Bird(28) observed a case 
of carpotarsal osteolysis without nephropathy or any 
hereditary pattern.

The patient described in the present case report had 
a condition of single-center osteolysis that began dur-
ing childhood, without any family history of osteolytic 
lesions or nephropathy. Using the Hardegger classifica-
tion, we came to the conclusion that this was a type 4 
case, i.e. Gorham-Stout syndrome.

The exact pathogenic mechanism for this disease is 
still unknown. There is controversy regarding whether 
osteoclasts might be present at the focus of the lesion. 
Spieth et al believed that the reabsorption was specifi-
cally caused by osteoclasts(29).

There is a large variety of explanations for the patho-
genesis. Among these, we can cite the presence of a 
silent hamartoma that becomes active and starts the re-
absorption after small-scale trauma. Some authors have 
believed that angiomatosis is responsible for the entire 
condition(2,11). Others have described neurovascular ab-

Figure 3 – Current clinical images of the patient, showing significant collapse of the left scapular belt. (A) anterior view at rest, (B) 
posterior view, (C) incapacity to perform abduction, (D) left-side lateral view in external rotation. 
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Types

1. Hereditary multicenter osteolysis with dominant transmission Between two and six years of age, spontaneous pain and edema begin in the hands 
and feet, with carpotarsal osteolysis. Progression ceases during adolescence.

2. Hereditary multicenter osteolysis with recessive transmission Similar to type 1, but may be associated with severe generalized osteoporosis.

3. Non-hereditary multicenter osteolysis with nephropathy
Appears during infancy. Gradually disappears from the carpal and tarsal bones, 
but to a lesser degree and associated with proteinuria. Death occurs due to kidney 
failure or malignant hypertension.

4. Gorham-Stout syndrome
Single-center occurrence in any part of the skeleton. Can start at any age. 
Hemangiomatous tissue is usually found at the foci of osteolysis. It is not hereditary 
and is not associated with nephropathy. The osteolysis usually ceases after some 
years.

5. Winchester syndrome
Rare recessive autosomal syndrome. Carpotarsal osteolysis associated with 
contractures, reduced height, skin lesions, abnormalities in the cornea and 
osteoporosis without nephropathy. 

– Classification of idiopathic osteolysis according to Hardegger et al

Source: Hardegger F, Simpson LA, Segmueller G. The syndrome of idiopathic osteolysis: classification, review and case report. J Bone Joint Surg Br. 1985;67:89-93.
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normalities, like those seen in the atrophy of Sudeck(30). 
Thompson and Shurman(31) suggested that the disease is 
a primary aberration of the bone vascular tissue, associ-
ated with granulation tissue. Young et al(32) believed that 
the osteolysis can be attributed to endothelial dysplasia 
of lymphatic and blood vessels.

Since osteoclasts are the only cells capable of reab-
sorbing bone, it can be taken that Gorham-Stout syn-
drome may pathologically represent a disarrangement 
of osteoclastic activity. These osteoclasts are stimulated 
through paracrine or autocrine action, thereby reabsorb-
ing the bone tissue, which subsequently is exchanged 
for vascularized fibrous tissue. Therefore the apparent 
contradiction regarding the presence or absence of these 
cells in the disease can be explained by the different 
phases of the syndrome(25).

It seems to be sensate to provide treatment for pa-
tients with this disease using anti-reabsorptive therapy 

such as bisphosphonates and calcitonin, which should 
be started at an early stage, in an attempt to reduce the 
progression of the osteolytic process(25). However, there 
is still a lack of studies to prove these data, given the 
rarity of the syndrome.

Another therapeutic possibility consists of the use of 
radiotherapy. Carneiro and Steglich reported a case of a 
female patient with progressive osteolysis in the meta-
carpals, in which stabilization of the evolution for four 
months after a cycle of 21 days of radiotherapy using 
2,400 rads reinforced the idea of performing bone grafts 
at the foci of the osteolysis(33). However, the disease 
continued its progression and reabsorbed all of the graft 
material used. The case described by those authors had 
a pause in its progression. In severe cases, with pulmo-
nary or neurological complications, surgical treatment 
for resection of the diseased tissue is indicated, in an 
attempt to stop the progression of the disease.
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