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Aneurysmal bone cyst of the rib
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ABSTRACT Aneurysmal bone cysts are uncommon lesions, especially in the ribs. Four patients
with aneurysmal bone cysts of the rib are presented and previously reported cases reviewed. A
brief discussion of the clinical manifestations, pathology, aetiology, and current treatment of
aneurysmal bone cyst is also included.

Aneurysmal bone cyst was first described as a dis-
tinct clinicopathological entity by Jaffe and Lich-
tenstein in 1942.' The term aneurysmal was used to
denote the " blowout" radiographic appearance,
which resembles the saccular protrusion of the walls
of an aneurysm, and also because cystic blood filled
spaces are encountered at operation. The name has
been generally accepted, though the lesion is neither
an aneurysm nor a bone cyst. The cyst is a relatively
rare non-neoplastic lesion, accounting for only 26
cases (1.3%) of 2000 primary bone tumours at the
Mayo clinic.2 Most lesions occur in the spine and
long bones, with few in the ribs. In a combined series
from seven separate reports of 439 cases of aneur-
ysmal bone cyst only 12 (2.7%) were primary rib
lesions.3 -9

Primary rib tumours are themselves uncommon.
The combination of an aneurysmal bone cyst occur-
ring as a primary rib tumour is unusual.'0 Only 37
cases have been previously described in published
reports worldwide. Because of the rarity of this con-
dition and the small size of any one series, we
decided to analyse the clinical features of all
documented cases in reports published in English
and to present four cases of our own.

Case reports

CASE 1
A 30 year old woman presented with a six month
history of pain and swelling on the right side of her
chest. There was a history of trauma to her chest
three years previously. On physical examination a 5
cm x 2 cm non-tender mass was palpable in the
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mid-axillary line. The findings from the remainder
of the physical examination and all laboratory inves-
tigations were normal. A chest radiograph showed a
fusiform lytic lesion in the right sixth rib. The mass
and the adjacent segments of the fifth and seventh
ribs were resected en bloc. Her postoperative pro-
gress was uneventful and she has remained well
without recurrence for nine years. Microscopically
the diagnosis of an aneurysmal bone cyst was estab-
lished.

CASE 2
A man of 60 years was sent to our department after
a routine chest radiograph showed an expanding
lesion in the anterior third of the left ninth rib.
Except for mild tenderness over the area, the physi-
cal findings and laboratory values were all within
normal limits. A mass was neither visible nor palp-
able. The ninth rib was explored through a standard
left posterolateral thoracotomy, where a cystic mass
was found in the anterior half of the ninth rib. En
bloc excision was undertaken; this included normal
rib and periosteum at either end, the underlying
adherent parietal pleura, and adjacent intercostal
muscles and bundles. The patient was discharged on
the ninth postoperative day after an uneventful
recovery. He has been followed up for six years and
there is no sign of recurrence. Microscopic examina-
tion confirmed the diagnosis of aneurysmal bone
cyst.

CASE 3
An 18 year old woman was admitted to hospital for
excision of a tumour of the left first rib. The lesion
was discovered on a routine chest radiograph. She
had been previously well and was symptomless at
the time of admission. There was no history of
trauma to the chest wall. Physical examination
showed nothing abnormal apart from a hard non-

125

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.39.2.125 on 1 F

ebruary 1984. D
ow

nloaded from
 

http://thorax.bmj.com/


tender mass felt in the left supraclavicular fossa.
Chest radiography (fig 1) showed a lesion arising _
from the ventral two thirds of the left first rib.
Through a posterior parascapular approach the
entire first rib and tumour were resected en bloc
with the second rib. The patient's postoperative
course was uneventful and there has been no evi-
dence of recurrence during the 10 months since
operation. The pathological diagnosis was aneur-
ysmal bone cyst of the first rib.

CASE 4
A 51 year old man was first seen at Nottingham City
Hospital in November 1972, having been referred
because of an abnormal chest radiograph. This
showed a mass located along the axis of the left sixth
rib close to the posterior angle (fig 2a). The cortex
overlying this lesion was intact. The lesion was con-
sidered to be a benign bone cyst and no treatment
was believed necessary. When the patient was recal-
led for a chest radiograph in 1983, the rib lesion had
increased in size and had become painful (fig 2b).
Hence we decided to excise it. The mass and the
adjacent segment of the fifth and seventh ribs were
resected en bloc. Recovery was uneventful and at
follow up three months later the patient was doing
well. The final pathological diagnosis was aneur-
ysmal bone cyst.

Discussion

CLINICAL FEATURES
The 37 cases of aneurysmal bone cysts of the rib that
have been reported worldwide are summarised in
the table. On the basis of our four cases in conjunc-

Fig 2 Case 4: Chest radiographs showing an aneurysmal
bone cyst ofthe left sixth rib (a) in 1972 and (b) in 1983.

tion with the 24 cases from published reports for
s_1which there is adequate information, the usual

modes of presentation are pain (46%), incidental
finding at routine chest radiography (29%), palp-
able lump (21%), dyspnoea (7%), paraplegia (7%),
and pathological fracture (7%). The ages range
from newborn to 68 years, with an average age of
22-8 years. Aneurysmal bone cyst is primarily, how-
ever, a condition of the second and third decades,4-
although cases do occur in later life. There was a
slightly but not significantly higher female incidence.

Fig 1 Case 3: Chest radiograph showing an aneurysmal Aneurysmal bone cysts have been described in every
bone cyst ofthe left first rib. rib except the lower three.
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Aneurysmal bone cyst of the rib

Summary ofpublished cases ofaneurysmal bone cysts of ribs
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Reference Age* Sex Location Presenting Treatment Resultst Recurrence
of lesion complaint

Pascuzzi et al'°

Bossart and
Fitzpatrick'

24

30

Bowles et al'2 31

33

Robinson et al'3 22

F

F

F

F

M

R 7th rib

R 4th rib

L 2nd rib

L 5th rib

R 4th rib

68 M R 8th rib

Bridger'4

Slowick et al9

Sandozi et al'5

Henley and
Ricketts'6

Dabska and
Buraczewski4

Joseph and
Fonkalsrun''

Anjaria et al'8

Koskinen et aP

Hurvitz et a!'9

Watanabe20

Deluccia and
Reyes2'

Kushner et al2

McCarthy and
Dorfman23

Lichtenstein"'
Ishinada et aP25
Triuman et ar

Campanacci et a!6

Ruiter et als
Ochsner et aL26

59

16

18

Middle
aged
52

28

S m

17

F

M

M

F

F

F

M

F

R 7th and
8th ribs
L 5th rib

5th rib

R 6th rib

L 6th rib

R 3rd rib

eroding into D3
L 9th rib

R 8th rib

Not Not 5th rib
stated stated
14 M R 8th rib

20 F

43 F

13 M

7m M

4m M

Newborn M

(2 cases)
(4 cases)
(2 cases)

(2 cases)
(4 cases)
Not stated

L 9th rib

L 6th rib

R 3rd and
4th ribs
R 9th rib

L 4th rib

R 7th and
8th ribs
Not stated
Not stated

Not stated
Not stated
Not stated

Total
excision

R chest pain, Total
pathological excision
fracture of rib
Pain Total

excision
Pain Total

excision
Pain, weakness Total
of R lower excision of
limb, sensory rib, lamin-
loss in both ectomy
lower limbs
Pain in chest, Total
pathological excision
fracture of rib
Abnormal chest Curettage,
radiograph Radiotherapy
Tender lump Total

excision
Lump Total

excision
Dyspnoea Biopsy

L chest pain Partial
excision

Chest pain Excision
of rib

Lump Total
excision

Paraplegia Excision of rib,
curettage of
vertebral
extension

Pain Total
excision

Chest pain Biopsy,
total
excision

Abnormal chest Total
radiograph excision
Abnormal chest Total
radiograph excision
Pain, swelling Total
in right axilla excision
Dyspnoea Total

excision

Abnormal chest Total
radiograph excision
Lump Total

excision

Full No
recovery (8 y)
Full No
recovery (4 y)

Full
recovery (6 m)

No

Full No
recovery (2 y)
Full No
recovery (3 y)
Full No
recovery (2 y)
Died No

Dyspnoea Yes
(41/2 y)
Full No
recovery (12 y)
Full No
recovery (15 m)
Full No
recovery (6 m)

Full
recovery (4 y)
Full
recovery

Full
recovery

Full
recovery

Full
recovery

Full
recovery (4 m)
Full
recovery

Full
recovery ( 11/2 y)

No

No

No

No

No

No

Abnormal chest Total
radiograph excision

*Years unless otherwise stated.
tFolow up in parentheses
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RADIOLOGICAL FEATURES
The radiographic features of an aneurysmal bone
cyst vary with the maturity and location of the
lesion. The typical appearance is that of an eccen-
tric, lytic "blowout" type of lesion, sharply demar-
cated by a thin shell of subperiosteal new bone (fig
1). A mottled calcification occurs in the fibrosseous
septa lining the vascular spaces and imparts a soap
bubble or honeycomb appearance. As the cyst grows
the outer shell and osseous trabeculae become more
dense and the lesion more calcified (fig 2). Dabska
and Buraczewski4 and Sherman and Soong27 con-
tend that there are four stages of the aneurysmal
bone cyst. The initial stage is characterised by
osteolysis of margins with periosteal elevation. The
second stage is the stage of growth, sometimes rapid,
showing progressive destruction of bone and poor
demarcation. The third stage is the phase of stabil-
isation showing the characteristic radiographic fea-
tures of the bony shell and osseous septae. The
fourth stage is the healing phase showing ossification
and formation of a bony mass. Sherman and Soong
reported that three of 17 cases reached this late
stage without treatment, even though they had no
biopsy material from these lesions. Lichtenstein24
believed that an aneurysmal bone cyst will not enter
the fourth stage without radiotherapy. Most lesions
present in the third stage.

PATHOLOGY
Grossly the lesion consists of pools of blood in
cavities delineated by walls of variable thickness (fig
3). Solid areas may be present and may predomi-
nate.7 The aneurysmal bone cyst replaces the normal
bone structure and expands the bone. There is a
sometimes incomplete thin rim of reactive new bone
beneath the raised periosteum. The walls of the
spaces often contain bone or chondroid tissue. Giant
cells in the solid areas may make differentiation
from giant cell tumour difficult. Differentiation from
a unicameral bone cyst may be impossible, particu-
larly with curetted material.4

Ultrastructural studies showed fibroblasts to be
the most frequent cell28 29; in addition, there were
histiocytes, poorly differentiated monocytoid cells,
and primitive mesenchymal cells.28 Osteoclast like
features were seen in the multinucleate giant cells. A
specialised endothelial lining was not identified, the
flattened cells resembling fibroblasts. The spaces
were mostly lined by fibrin covered collagen. The
ultrastructure features are in keeping with the
theory that aneurysmal bone cysts are reactive
lesions.

Sabanathan, Chen, Robertson, Salama

Fig 3 Case 3: Multiple blood filled cysts, with smooth
linings, eccentrically expanding the rib.

AETIOLOGY AND PATHOGENESIS
The aetiology of an aneurysmal bone cyst is
unknown, but circulatory disturbance is widely
accepted as a factor in its pathogenesis.' 8 30 Such a
change might occur as a primary lesion in otherwise
normal bone' or be a secondary feature grafted on a
pre-existing bone lesion and replacing it to a greater
or lesser extent.3' Trauma and haemorrhage have
been implicated, where the resulting haematoma
undergoes liquefaction and organisation and even-
tually becomes cystic.32 Although attractive, this
theory fails to explain many non-traumatic examples
of this lesion and the rarity of aneurysmal bone cyst
by comparison with the common occurrence of
trauma. Areas resembling aneurysmal bone cyst
may be seen in giant cell tumours, chondroblas-
tomas, chondromyxoid fibromas, fibrous dysplasia,
and malignant tumours.5683334 These bone lesions
may form only a small focus within the cyst.8 Hence
the pathologist must have an adequate biopsy
specimen or he may find it difficult to distinguish the
aneurysmal bone cyst from an associated bone
lesion,'434 particularly a malignant neoplasm.22 It
seems reasonable that local haemodynamics are
altered in the region of these bone tumours. Tillman
et al,7 however, were unable to find any associated
neoplasm in 95 cases, despite careful scrutiny.
The natural history of these cysts is not known.

There have been reports of spontaneous regression27
and cure after biopsy alone.35 Godfrey and
Gresham36 took this idea and developed it as a result
of their study of six cysts found at different ages,
including two undetected until necropsy. They sug-
gested a natural history of onset in childhood, with a

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.39.2.125 on 1 F

ebruary 1984. D
ow

nloaded from
 

http://thorax.bmj.com/


Aneurysmal bone cyst of the rib

period of active growth followed-in those cysts
remaining undetected to an inactive stage-by
thrombosis and fibrosis. These reports have, how-
ever, been regarded as misleading since they have
not been substantiated by sufficient clinical, radiog-
raphic, and microscopic evidence.37 Persistence and
growth of the lesion in one of our patients (case 4)
supports the view of Lichtenstein24 that these cysts
will not regress without treatment.

TREATMENT
There is general agreement that aneurysmal bone
cysts are benign.30 Although the cyst is not a true
neoplasm, local extension can cause paralysis'3 18
and incomplete removal can result in persistence
and growth of the lesion.2430 Because of the poten-
tial for bone destruction and rapid growth shown by
some of these cysts, Lichtenstein24 strongly recom-
mended that once the lesion is discovered treatment
should be instituted as soon as possible.
The treatment of choice is complete local excision

when it is feasible. In all the series studied4-9 there
were no recurrences after total excision. Curettage
of the lesion, though effective, results in a higher
frequency of recurrence.5830 Biesecker et a!8
reported a low recurrence rate with cryosurgery.
Although the series of patients treated with this
method is small, the results are promising.

Irradiation should be considered only when surgi-
cal access is difficult or impossible.30 Extreme cau-
tion, however, should be exercised with this mode of
treatment as there is always the possibility of dam-
age to physis or the late development of sarcoma.
Tillman et a!7 and Aho et a!29 reported that sarcoma
developed in aneurysmal bone cysts that had been
treated with irradiation. Dabska and Buraczewski4
and Lichtenstein24 each reported a case of fibrosar-
coma after radiation treatment of an aneurysmal
bone cyst. Another disadvantage is that aneurysmal
bone cysts do not decrease in size afteri
radiotherapy.

COMMENT
Primary neoplasms of the ribs are uncommon. As
reported in published papers, they comprise 5-7%
of all primary bone tumours.'02638 Malignant
tumours are significantly more common than benign
tumours in this location.2629 Most malignant neop-
lasms of the rib are metastatic.263940 Primary rib
tumours are as frequently benign as they are malig-
nant.'0 2639
To establish the diagnosis of a primary neoplasm

of the rib it is necessary first to exclude a metastatic
deposit or a local extension or manifestation of a
separate disease. When these are ruled out the dif-
ferentiation between benign and malignant primary

129

growth still remains inconclusive.10263840 No conclu-
sion about the nature of the tumour can be drawn
from the symptoms or their duration or from the age
of the patient,'026404' unless the lesion has declared
itself malignant by local or distant spread. Differen-
tiation between benign and malignant rib tumours is
not possible by radiographic criteria, unless cortical
destruction and involvement of soft tissues are
found.394' Tumour confined to a single rib does not
necessarily imply a benign process as malignant
tumours may also be confined to one rib at their
inception.39 These lesions should therefore always
be treated as potentially malignant.'02638-4'

Just as the nature of the tumour often cannot be
determined from the clinical and radiographic fea-
tures, sometimes even skilled pathologists find it
difficult to predict its biological behaviour on the
basis of histological examination.26394 Hence wide
excision is necessary not only for adequate diagnosis
but also to provide the best chance of a cure in both
benign and malignant lesions. Wide excision of rib
tumours should include the rib above and below, the
adjacent muscles, and underlying pleura. As much
of the diseased rib as possible should be excised
because of the great tendency for intramarrow and
periosteal extension.4'42 Entire removal, particularly
of the first rib, for malignancy affecting any portion
of it is advocated by Fort'3 since partial resection in
this extremely vascular area is frequently followed
by early infiltration and general metastases. A large
tumour is no contraindication to radical removal.4'
Large segments of the chest wall may be removed
and reconstructed with little functional disturbance.
Various materials have been used to reconstruct
chest wall defects including Marlex mesh, ox fascia,
methyl methacrylate, metal struts, and autotrans-
plantation of ribs or even diaphragm.264445

We are grateful to Dr ID Ansell, consultant
pathologist, for his advice and encouragement. Our
thanks are also due to Mr W Brakenbury for the
illustrations.
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