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Gorham’s disease is a rare disorder involving the proliferation of endothelial channels resulting in resorption and disappearance of
bone. An unusual case of polyostotic Gorham’s disease affecting the scapula, humerus, radius, and ulna in a 39-year-old woman
is described. The patient had extensive disease spreading across both the glenohumeral and humeroulnar joints. This is the first
report of Gorham’s disease spreading across multiple joints in the upper extremity.

1. Introduction

Massive spontaneous osteolysis of bone was first described
by Gorham et al. [1] in 1954 and later Gorham and Stout
[2] in 1955 in which the first 24 cases of this disease were
presented. Since then, multiple names have been given to
this condition including vanishing bone disease, phantom
bone, hemangiomatosis, lymphangiomatosis, and Gorham-
Stout syndrome, but it is best known as Gorham’s disease [3].

It is a very rare disorder characterized by abnormal
proliferation of thin-walled endothelial-lined channels of
vascular or lymphatic origin and an increased number of
osteoclasts resulting in progressive resorption of bone [2].
The precise etiology remains largely unknown, and the
exact mechanism of bone resorption is unclear. It has
a predilection for bones developing by intramembranous
ossification and most commonly involves the maxillofacial
bones, scapula, clavicle, vertebrae, proximal end of humerus
and femur, ribs, ilium, ischium, and sacrum in decreasing
order of frequency [3]. The process is usually monostotic, but
occasionally can be polyostotic in character [4-6].

To date, approximately, 200 cases of Gorham’s disease
have been described in the world literature of which approxi-
mately 40 have involved the upper extremity [7]. The great

majority of these cases describe single bone involvement;
however, the spread of disease to adjacent bones has been
reported, especially in the upper and lower extremities [2,
8-11]. There have been six case reports of spread from
the scapula to the clavicle [1, 10, 12, 13], four reports of
spread across the glenohumeral joint from the scapula to the
proximal humerus [2, 8], and three cases of involvement of
both the forearm and carpal bones [2, 11]. Only one previous
case of involvement of the radius and ulna with spread to the
distal humerus has been reported [9].

This paper presents an unusual case of polyostotic
Gorham’s disease affecting the scapula, humerus, radius, and
ulna and, to our knowledge, is the first report of this disease
spreading across multiple joints in an adult.

2. Case Presentation

A 39-year-old female initially presented to an emergency
room 8 years ago complaining of right arm pain after a
fall. X-rays taken at that time revealed a destructive lytic
process involving the humerus, radius, and ulna with chronic
dislocation of the humeroulnar joint (Figure 1). She was
referred to an orthopaedic surgeon for evaluation but
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Figure 1: Plain radiographs of the upper extremity taken 8 years
earlier revealed a destructive lytic process involving the humerus,
radius, and ulna with pathologic midshaft humerus fracture and
chronic dislocation of the humeroulnar joint.

declined to seek any further medical care for her arm until
recently when she presented to our office complaining of an
8-year history of mild right upper extremity pain centered
primarily about the elbow. Her symptoms had gradually
increased over the past year to the point that she was severely
incapacitated and unable to use her right arm. She denied
any history of trauma, fevers, or prior surgeries. She had no
significant contributory medical or family history.

On physical exam, the skin of the right upper extremity
had no cutaneous lesions and there was no sign of infection.
Her extremity was diffusely tender and mildly swollen from
the shoulder to the wrist. Range of motion of the shoulder,
elbow, and wrist was very limited and painful. She had
globally decreased motor function and sensation of the hand;
however, the vascular examination was normal.

Laboratory studies including complete blood count,
complete metabolic panel, alkaline phosphatase, C-reactive
protein, erythrocyte sedimentation rate, and serum and
urine protein electrophoresis were all within normal limits.

Plain radiographs of the right upper extremity revealed
diffuse osteopenia with extensive radiolucent foci in the
intramedullary and subcortical regions of the scapula,
humerus, radius, and ulna. She had multiple lytic lesions of
the scapula and disappearance of a section of the midshaft of
the humerus with tapering of the ends of the bony remnants
(Figure 2). Her distal humerus was partially fragmented
and dissolved with dislocation of the ulnohumeral joint
(Figure 3). Both the radius and ulna were involved with
multiple radiolucent foci and subluxation of the distal
radioulnar joint (Figure 4). Radiographs of the remainder of
her skeleton revealed no abnormalities.

An open bone biopsy of the midshaft of the humerus
was performed (Figure 5). Histopathologic findings revealed
areas of trabecular bone with increased vascular proliferation
(hemangiomatous) as well as areas in which fibrous tissue
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had replaced the absorbed bone without regeneration of
new bone matrix. There was no evidence of malignancy or
atypical cells.

Both the radiographic and histologic findings were con-
sistent with Gorham’s disease, and the patient was started on
a course of oral bisphosphonates (alendronate 70 mg once
weekly). She completed external beam radiation of 40 Gray
(Gy) in 2 Gy fractions. At her latest followup one year after
beginning treatment, she has had substantial improvement
of her pain although her radiographs remained unchanged.
Surgical intervention was not indicated due to the extensive
nature of the disease.

3. Discussion

Disappearing bone disease or Gorham’s disease is a rare
disorder characterized by osteolysis with associated prolif-
eration of vascular or lymphatic channels within bone and
the surrounding soft tissues [2]. Most cases occur in patients
less than 40 years of age and there is no evidence of genetic
transmission [3]. The bones most commonly affected are the
scapula, clavicle, humerus, pelvis, femur, ribs, skull, max-
illofacial bones, mandible, vertebral bodies, hand, and foot
[7]. Disease involving the ribs, vertebrae, and shoulder may
lead to the development of chylothorax by lymphangiectatic
invasion of the thoracic duct or mediastinal extension of the
disease into the plural cavity. Without surgical treatment,
patients with chylothorax have a very high mortality of
greater than 50% [8, 14]. The natural history of Gorham’s
disease is unpredictable. Spontaneous resolution of osteolysis
and regeneration of bone have been reported [15-17], while
others have described progression of the disease to the point
of disappearance of the entire osseous structure [2]; however,
the majority of cases experience spontaneous arrest of the
disease. The spread of bone destruction across single joints
has been described, mainly in the upper extremity [2, 8, 9,
15]. In the present case, involvement of disease was seen
across both the glenohumeral and ulnohumeral joints.

The etiology of Gorham’s disease remains largely unclear.
Gorham and Stout attributed the bone resorption to pro-
gressive replacement of bone by hemangiomatosis or lym-
phangiomatosis as a result of hyperemia, changes in local pH,
and a traumatic “trigger” which stimulates the production
of vascular granulation tissue [2]. Some have suggested that
there are two stages of Gorham’s disease, the first of which is
characterized by vascular proliferation in connective tissue
which is consistent with hemangiomatosis, followed by a
second stage in which fibrous tissue replaces the absorbed
bone without regeneration of the bone matrix [18, 19].
Others have suggested that the osteolysis is due to enhanced
osteoclast activity with a possible role of interleukin-6 (IL-
6) [20, 21]. There has also been evidence to support that
cytochemical factors may play a role in activating osteoclasts
and causing an imbalance in the process of bone formation
and resorption [22, 23]. The exact etiology however remains
unknown.

The diagnosis of Gorham’s disease is based on clini-
cal and radiologic features of bone loss with histological
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FIGURE 2: Anteroposterior and lateral plain radiographs of the humerus with diffuse osteopenia and extensive radiolucent foci in the
intramedullary and subcortical regions of the bone, and disappearance of the midshaft humerus with tapering of the bone ends. Multiple

Iytic lesions of the scapula are also visible.

FIGURE 3: Anteroposterior and lateral plain radiographs of the
elbow showing dislocation of the humeroulnar joint and fragmen-
tation and disappearance of the distal humerus.

evidence of angiomatous tumor [3]. Patients may present
with sudden onset of pain and swelling, while others have
a more insidious onset. Pathologic fracture may be the first
presentation of the disease. Most patients develop some
degree of soft-tissue atrophy associated with limb disuse,
weakness, and decreased range of motion [2, 9, 15]. Other
underlying causes of bone destruction such as malignancy,
infection, inflammatory, or endocrine disorders must be
ruled out with the appropriate radiographic studies and
blood tests prior to making the diagnosis of Gorham’s
disease. The standard laboratory blood tests are usually

FIGURE 4: Anteroposterior and lateral plain radiographs of the
forearm with multiple subcortical radiolucent foci of both the
radius and ulna and subluxation of the distal radioulnar joint.

within normal limits and are generally not helpful in making
the diagnosis [3]. A variety of imaging techniques have been
used such as plain radiographs, computed tomography scans
(CT), magnetic resonance imaging (MRI), and radioisotope
bone scans. Gorham’s disease can however be best seen on
plain radiographs [3, 24]. During the initial stage of the
disease, radiolucent foci appear in the intramedullary and/or
subcortical regions. This is typically followed by progressive
dissolution, fracture, fragmentation, and disappearance of a
portion of the bone with tapering of the remaining bone ends
[24, 25]. The disease may extend across joints which offers
no protection from spread of the disease resulting in regional
osseous destruction, commonly around the shoulder or hip
[24]. The extent of bone destruction generally increases over
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FIGURE 5: Photomicrograph from the proximal humerus biopsy shows (a) an area of trabecular bone that has been replaced with new
vascular channels (hemangiomatous) as well as (b) fibrous tissue replacing the absorbed bone without evidence of regeneration of the bone

matrix (hematoxylin & eosin stain, original magnification x100).

several years and may eventually either stabilize or regress
[26]. The present case is an example of the progression of
disappearing bone disease as the initial radiographs taken
8 years earlier revealed a nondisplaced pathologic midshaft
humerus fracture with radiographic evidence of subcortical
radiolucent foci suggesting Gorham’s disease. When she
presented to us, her disease had progressed to the point of
complete destruction of the midshaft of the humerus with
tapering of the bone ends fitting the classic description of
resembling a “licked candy stick” [19, 24, 25].

Once a case is clinically suspicious for Gorham’s disease,
biopsy of the lesion should be undertaken for definitive
diagnosis. On gross examination, the cortex of the involved
bone appears thinned and the marrow is replaced with
fibrous tissue. The cortex may often appear red, suggest-
ing increased vascularity. On microscopic findings, most
have reported vascular proliferation (lymphangiomatous/
hemangiomatous) involving bone and the surrounding con-
nective tissue. Osteoclastic activity is generally not promi-
nent, and there should be an absence of atypical cells. In
some cases, the microscopic appearance is unremarkable
[2, 27]. In the current case, we did see replacement of the
trabecular bone with hemangiomatous vascular proliferation
and lack of regeneration of bone matrix consistent with
Gorham’s disease.

Because of the rarity of this disease, the ideal treat-
ment remains uncertain. Therapy has generally centered on
surgery 3, 9, 28], radiation [12, 29], antiosteoclastic medica-
tion (bisphosphonates) [3, 30], and angiogenesis inhibitors
[21, 31]. Surgical options include resection of the lesion and
reconstruction with either a bone graft and/or prosthesis 3,
9, 28]. This is typically attempted in monostotic or localized
disease in which the entire lesion can be removed. There have
however been many complications reported with the use of
bone grafts in these patients including fragmentation and
dissolution of the graft from erosion of lymphangiomatous
tissue resulting in a low success rate [12, 26, 32, 33]. For
the present case, surgical treatment was not a feasible option
as her disease was extensive, involving several joints and the
entirety of multiple bones. Radiation therapy at doses of 40—
45 Gy in 2 Gy fractions has been used successfully to result
in a good outcome with few complications in many patients,
although the main effect has been pain relief and prevention

of further bone loss [3, 12, 29]. Regrowth of bone after
radiation is unusual [15]. Medical management has centered
around the use of bisphosphonates for their antiosteoclastic
properties and alpha-2b interferon which acts to prevent
angiogenesis and the production of IL-6 [17, 21, 30, 31]. Both
treatments have had only variable amounts of success.

In summary, Gorham’s disease is a rare entity which can
cause extensive destruction of osseous structures and lead to
severe disability. There are multiple theories as to the etiology
of this disease but none have been definitively proven. The
treatment has not yet been fully defined but currently centers
around a combination of surgery, radiation, and medical
management.
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