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ABSTRACT

The author presents the case of a patient afflicted by pes anserine bursitis completely resolved thanks to treatment 
with oxygen-ozone therapy. The complete recovery was confirmed by the control with Magnetic Resonance one month 
after the treatment.

The imaging-guided intra-bursal injection of the oxygen-ozone gas mixture can therefore be considered a valid 
therapeutic alternative in the treatment of inflammatory and overload joint pathology; as a method of simple and rapid 
implementation with low costs and without significant side effects or contraindications.
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INTRODUCTION

Pes anserine bursitis is part of the large group of so-called overload diseases. The inflammatory process affects 
the bursa’s anatomical complexity of the goose paw (sartorius, gracilis, and semitendinosus). The treatment of pes 
anserine bursitis finds as the first therapy the suspension of the activity that caused the inflammation, then uses not 
particularly aggressive therapies such as anti-inflammatory drugs, cryotherapy (for periods of 15 min), ultrasound 
physiotherapy, tecar therapy, strengthening of the quadriceps muscles, stretching of the internal flexor and rotator muscles 
of the knee. Oxygen-ozone therapy can be a valid and effective alternative in the treatment and resolution of the 
inflammatory process of pes anserine bursitis. In addition, the infiltration of the mixture directly into the bag, thanks to 
ultrasound control, allows the anti-edema effect of ozone optimally and effectively activates the mechanisms that oversee 
the anti-inflammatory response (1, 2).

Clinical Case
A 41-year-old male amateur basketball player underwent arthroscopic surgery for a medial meniscectomy in 

January 2016. In March, he came to our attention complaining of pain on the inside of the knee. The pain increased with 
movements, while a state of rest relieved the symptoms. Physical activity exacerbated the symptoms, and the pain was 
evoked by pressure palpation in the affected area. Following the poor results obtained after the targeted physical therapies 
and the administration of anti-inflammatory drugs, he was subjected to magnetic resonance imaging of the knee (3) (Fig. 
1).
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ABSTRACT

Gorham-Stout syndrome (GSS) is a relatively rare condition with no known cause. It is distinguished by the breakdown 
of osseous matrices and the growth of vascular structures, leading to bone loss and subsequent fractures. Even though 
there has been much research on the disease’s pathogenetic pathways, its aetiology is still unclear, and there are a few 
different views about what caused it. The disease can affect the patient’s head, lower and upper extremities, vertebrae, and 
pelvis to varying degrees. The syndrome can also affect numerous bones at the same time. Pain, impaired functioning, 
and inflammation of the affected region are the hallmarks of a patient’s clinical picture of GSS. However, asymptomatic 
cases have been described, as have cases in which the diagnosis was confirmed after pathologic fractures. In this concise 
review, we will discuss the hypotheses concerning the disease’s origin, the clinical manifestations, the diagnostic strategy, 
and the therapy choices available for this extremely uncommon condition.
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INTRODUCTION 

A rare ailment distinguished by spontaneous and increasing bone resorption is referred to as Gorham-Stout syndrome 
(GSS), enormous osteolysis, phantom bone disease, and vanishing disease. Each of these terms is a synonym for the 
other. It has not been determined what causes the condition, despite the significant research that has been done on the 
disease’s pathogenetic pathways. Jackson, in the year 1838, was the first person to describe this phenomenon. He did so 
in the context of a case involving a young man whose humerus was slowly wasting away (1). In addition, Gorham and 
Stout authored a study in 1955 that associated the severe osteolysis observed in the condition with hemangiomatosis. This 
paper appears to have played a significant part in vanishing bone disease, also known as “Gorham-Stout syndrome” (2).

It is a sickness that has an unpredictable progression and might lead to serious problems. There is no connection 
between gender, ethnic background, environmental elements, or contagious or environmental health conditions. It is not 
known what causes the pathophysiology. One of the hypotheses claimed that osteoclasts play a significant role as well as 
endothelial cells (3). In a systematic review, Faruqi T. et al. (3) reported that TNFα and IL-6 are implicated in GSS since 



142 of 145

www.biolife-publisher.it Eur J Musculoskel Dis 2021 Sep-Dec;10(3):141-145

98 of 101

www.biolife-publisher.it Eur J Musculoskel Dis 2021 May-Aug;10(2):91-94European Journal of Musculoskeletal Diseases 2021; 10(3)September-December: e00012

G. Carnevali et al. 2 of 5

www.biolife-publisher.it

they stimulate osteoclast formation with excessive osteolysis. Macrophages also produce VEGF, which stimulates the 
proliferation of endothelial cells. Furthermore, the levels of IL-6 were significantly higher in the serum of GSS patients. 

Clinically GSS could manifest itself in several bones, most frequently those in the craniofacial region and the upper 
arms, but any bone can be affected. The location of the affected area is directly related to the complaints. In most cases, 
the disease manifests with swelling, discomfort, and a restriction in the affected region’s functional capacity. However, 
the condition can sometimes be asymptomatic unless a pathological fracture occurs (4).

According to Hardegger et al. (5), of the five kinds of osteolysis, this illness is classified as type IV:  Type I is a 
monocentric illness with autosomal dominant inheritance, Type II is a monocentric disease with autosomal recessive 
inheritance, Type III is nonhereditary multicentric osteolysis with nephropathy, and Type V is Winchester syndrome. 
Osteolysis and increasing bone resorption are both characteristics that are indicative of the condition. Ribs, vertebrae, 
pelvis, cerebral vault, clavicle, and mandibular are some typical sites impacted by this condition. In normal circumstances, 
the bones involved are more likely to have osteopenia and fractures, in addition to swelling and pain. Depending on 
the degree of the condition, patients might anticipate experiencing both disfigurement and impaired functioning. Most 
diagnoses are made in patients under 40, and the symptoms and complications can range from moderate to life-threatening. 
The prognosis is difficult to predict, and GSS can sometimes be accompanied by several catastrophic complications (6). 

Etiopathology
In 1987, Dickson et al. (7), after researching the cytochemistry of both alkaline and acid phosphatase, concluded that 

mononuclear phagocytes, multinuclear osteoclasts, and the vascular endothelium are all involved in bone resorption in 
this condition. Furthermore, in 1996, Devlin et al. (8) attributed this massive osteolysis to the increased activity of the 
osteoclasts. In this process, interleukin-6 plays a critical role, as its levels are elevated in the serum of patients suffering 
from GSS in early stages (8). In addition, an interesting finding made by Korsi et al. in 1998 was that the disease manifested 
itself in a patient who lacked calcitonin, a hormone that possesses antiosteoclastic activity; this was a consequence of the 
absence of C-cells in the thyroid gland that the patient possessed (9). On the other hand, Moller et al. (10) mentioned the 
unprecedented frequency of stimulated osteoclasts as a factor responsible for the development of GSS. At the same time, 
Hirayama et al. (11) concluded that the increased number of circulating osteoclasts is the repercussion of the heightened 
susceptibility of their precursors to humoral factors that contribute to osteoclast formation. 

Clinical features
Patients, whose age ranges from 1 month to 75 years, can have the condition in one or more of their bones (12). The 

disease typically affects people under 40 (13), and there does not appear to be an epidemiologic association between race, 
gender, or geography (14). However, they found that men had a “predilection” for the illness (14). Although GSS can 
affect many bones, most case reports focus on the upper extremity and the craniofacial region (15). The femur, however, 
was the primary damaged bone in a case series (14). Initial x-rays show radiological alterations that resemble patchy 
osteoporosis. Later, an appendicular skeleton in the upper and lower limbs experiences concentric shrinking and bone 
mass loss, resulting in bone deformity. Eventually, the bone begins to resorb almost entirely, giving rise to the known 
“vanishing bone” disease (16). 

The most common symptoms of vanishing bone disease among patients are pain, impaired functioning, and swelling in 
the affected area, while asymptomatic cases and situations in which the diagnosis was confirmed after a pathological fracture 
have also been reported (14). Furthermore, the syndrome’s complications risk being fatal, especially when chest complications 
arise. Pulmonary oedema and chylothorax, which are complications of GSS in a proportion as high as 17%, are two conditions 
that can significantly affect respiratory function. Chylothorax can happen due to the afflicted thoracic bone intrusion of the 
thoracic duct or by the extension of lymphangiectasia into the pleural cavity (17). Additionally, there have been few reports, 
bone infections leading to septic shock (18), spinal cord participation and paraplegia from vertebral lesions, cerebrospinal fluid 
leaking, and meningitis from damaged skull bones (19).

Diagnosis 
The syndrome is difficult to diagnose and requires the assistance of multiple diagnostic examinations. A diagnosis 

cannot be made based on blood tests because they are typically normal, except for alkaline phosphatase, which may have 
a modest elevation (17). 

Plain radiographs, bone scans, computed tomography (20), and magnetic resonance imaging (i.e. MRI) may also 
contribute to the diagnostic process. In the beginning, plain X-rays show radiolucent foci in the intramedullary or 
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proliferation of endothelial cells. Furthermore, the levels of IL-6 were significantly higher in the serum of GSS patients. 

Clinically GSS could manifest itself in several bones, most frequently those in the craniofacial region and the upper 
arms, but any bone can be affected. The location of the affected area is directly related to the complaints. In most cases, 
the disease manifests with swelling, discomfort, and a restriction in the affected region’s functional capacity. However, 
the condition can sometimes be asymptomatic unless a pathological fracture occurs (4).

According to Hardegger et al. (5), of the five kinds of osteolysis, this illness is classified as type IV:  Type I is a 
monocentric illness with autosomal dominant inheritance, Type II is a monocentric disease with autosomal recessive 
inheritance, Type III is nonhereditary multicentric osteolysis with nephropathy, and Type V is Winchester syndrome. 
Osteolysis and increasing bone resorption are both characteristics that are indicative of the condition. Ribs, vertebrae, 
pelvis, cerebral vault, clavicle, and mandibular are some typical sites impacted by this condition. In normal circumstances, 
the bones involved are more likely to have osteopenia and fractures, in addition to swelling and pain. Depending on 
the degree of the condition, patients might anticipate experiencing both disfigurement and impaired functioning. Most 
diagnoses are made in patients under 40, and the symptoms and complications can range from moderate to life-threatening. 
The prognosis is difficult to predict, and GSS can sometimes be accompanied by several catastrophic complications (6). 

Etiopathology
In 1987, Dickson et al. (7), after researching the cytochemistry of both alkaline and acid phosphatase, concluded that 

mononuclear phagocytes, multinuclear osteoclasts, and the vascular endothelium are all involved in bone resorption in 
this condition. Furthermore, in 1996, Devlin et al. (8) attributed this massive osteolysis to the increased activity of the 
osteoclasts. In this process, interleukin-6 plays a critical role, as its levels are elevated in the serum of patients suffering 
from GSS in early stages (8). In addition, an interesting finding made by Korsi et al. in 1998 was that the disease manifested 
itself in a patient who lacked calcitonin, a hormone that possesses antiosteoclastic activity; this was a consequence of the 
absence of C-cells in the thyroid gland that the patient possessed (9). On the other hand, Moller et al. (10) mentioned the 
unprecedented frequency of stimulated osteoclasts as a factor responsible for the development of GSS. At the same time, 
Hirayama et al. (11) concluded that the increased number of circulating osteoclasts is the repercussion of the heightened 
susceptibility of their precursors to humoral factors that contribute to osteoclast formation. 

Clinical features
Patients, whose age ranges from 1 month to 75 years, can have the condition in one or more of their bones (12). The 

disease typically affects people under 40 (13), and there does not appear to be an epidemiologic association between race, 
gender, or geography (14). However, they found that men had a “predilection” for the illness (14). Although GSS can 
affect many bones, most case reports focus on the upper extremity and the craniofacial region (15). The femur, however, 
was the primary damaged bone in a case series (14). Initial x-rays show radiological alterations that resemble patchy 
osteoporosis. Later, an appendicular skeleton in the upper and lower limbs experiences concentric shrinking and bone 
mass loss, resulting in bone deformity. Eventually, the bone begins to resorb almost entirely, giving rise to the known 
“vanishing bone” disease (16). 

The most common symptoms of vanishing bone disease among patients are pain, impaired functioning, and swelling in 
the affected area, while asymptomatic cases and situations in which the diagnosis was confirmed after a pathological fracture 
have also been reported (14). Furthermore, the syndrome’s complications risk being fatal, especially when chest complications 
arise. Pulmonary oedema and chylothorax, which are complications of GSS in a proportion as high as 17%, are two conditions 
that can significantly affect respiratory function. Chylothorax can happen due to the afflicted thoracic bone intrusion of the 
thoracic duct or by the extension of lymphangiectasia into the pleural cavity (17). Additionally, there have been few reports, 
bone infections leading to septic shock (18), spinal cord participation and paraplegia from vertebral lesions, cerebrospinal fluid 
leaking, and meningitis from damaged skull bones (19).

Diagnosis 
The syndrome is difficult to diagnose and requires the assistance of multiple diagnostic examinations. A diagnosis 

cannot be made based on blood tests because they are typically normal, except for alkaline phosphatase, which may have 
a modest elevation (17). 

Plain radiographs, bone scans, computed tomography (20), and magnetic resonance imaging (i.e. MRI) may also 
contribute to the diagnostic process. In the beginning, plain X-rays show radiolucent foci in the intramedullary or 
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the disease manifests with swelling, discomfort, and a restriction in the affected region’s functional capacity. However, 
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the bones involved are more likely to have osteopenia and fractures, in addition to swelling and pain. Depending on 
the degree of the condition, patients might anticipate experiencing both disfigurement and impaired functioning. Most 
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absence of C-cells in the thyroid gland that the patient possessed (9). On the other hand, Moller et al. (10) mentioned the 
unprecedented frequency of stimulated osteoclasts as a factor responsible for the development of GSS. At the same time, 
Hirayama et al. (11) concluded that the increased number of circulating osteoclasts is the repercussion of the heightened 
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was the primary damaged bone in a case series (14). Initial x-rays show radiological alterations that resemble patchy 
osteoporosis. Later, an appendicular skeleton in the upper and lower limbs experiences concentric shrinking and bone 
mass loss, resulting in bone deformity. Eventually, the bone begins to resorb almost entirely, giving rise to the known 
“vanishing bone” disease (16). 

The most common symptoms of vanishing bone disease among patients are pain, impaired functioning, and swelling in 
the affected area, while asymptomatic cases and situations in which the diagnosis was confirmed after a pathological fracture 
have also been reported (14). Furthermore, the syndrome’s complications risk being fatal, especially when chest complications 
arise. Pulmonary oedema and chylothorax, which are complications of GSS in a proportion as high as 17%, are two conditions 
that can significantly affect respiratory function. Chylothorax can happen due to the afflicted thoracic bone intrusion of the 
thoracic duct or by the extension of lymphangiectasia into the pleural cavity (17). Additionally, there have been few reports, 
bone infections leading to septic shock (18), spinal cord participation and paraplegia from vertebral lesions, cerebrospinal fluid 
leaking, and meningitis from damaged skull bones (19).
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The syndrome is difficult to diagnose and requires the assistance of multiple diagnostic examinations. A diagnosis 

cannot be made based on blood tests because they are typically normal, except for alkaline phosphatase, which may have 
a modest elevation (17). 

Plain radiographs, bone scans, computed tomography (20), and magnetic resonance imaging (i.e. MRI) may also 
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subcortical regions. Later, a slowly progressive dissolution, fracture, fragmentation, and disappearance of a portion of a 
bone become visible, along with constriction or “pointing” of the surviving osseous tissue. CT and MRIs better define the 
extension of lesions (21).

The histological evaluation affirms the disease, and the biopsy reveals nonmalignant overexpression of small vessels. 
Heffez et al. proposed the eight diagnostic criteria of GSS: (A) presence of angiomatous tissue; (B) absence of atypia; 
(C) lack of dystrophic calcifications; (D) indication of local bone progressive remineralization; (E) nonexpansive, non-
ulcerative lesion; (F) loss of visceral involvement; (G) osteolytic computed tomography pattern; and (H) lack of hereditary, 
energy metabolism, neoplastic, autoimmune, and contagious pattern.  The diagnosis of GSS should only be considered 
after other possible reasons for osteolysis, such as infection, malignancy, inflammatory and endocrine problems, have 
been ruled out (22, 23).

Hereditary multicentric osteolysis, osteolysis with nephrotic syndrome, osteomyelitis, rheumatoid, osteolysis due 
to eosinophilic granuloma, intracoronary malignancies, hyperparathyroidism,  and osteolysis due to disorders affecting 
the central nervous system, such as syringomyelia and tabes dorsalis are all included in the differential diagnosis of 
the disease (24).

Treatment 
Numerous therapeutic options have been proposed, the effectiveness of which varies depending on the aetiology 

of the condition, which is why treatment is still a matter of research. Three primary approaches can be used to treat the 
syndrome: medical therapy, radiation therapy, and surgical procedures (25, 26). 

In the first area, bisphosphonates, which have an antiosteolytic action, have been employed to treat the illness (27). In 
addition, some additional pharmacologic drugs, such as vitamin D, calcium, interferon, adrenal extracts, and androgens, 
have been proposed. 

Patients with substantial symptomatic lesions with chronic debilitating functional instabilities are preferable 
candidates for radiation therapy and surgical intervention. The use of radiotherapy in therapeutic doses considered on the 
lower end of the spectrum appears to produce excellent results, with only a limited number of long-term problems (23). 
However, radiation may cause major adverse effects, such as secondary malignancies and growth limitations in children 
and adolescents who get high-dose radiation treatments. Therefore, in the final stage, especially when fractures arise, 
orthopedic and maxillofacial surgery is needed, the lesion is removed, and then bone grafts and/or prostheses are used to 
reconstruct the affected area. Also, general surgeons are involved, especially for chest drainage, thorax duct conjugation, 
and pleural treatment (28). 

CONCLUSION

GSS is an extremely uncommon condition that can grow in ways that are difficult to anticipate and can cause serious 
problems. At this time, their osteoclast activation and endothelial cell proliferation are the main targets of current studies 
on the onset of GSS. The exclusion of other causes is the main axis to reach the diagnosis. In addition, there is no 
established treatment protocol, and research is still ongoing in this area. 
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