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Abstract

Obj ect ive: We present  s a case of aneurysmal bone cyst , unusual and rare, both for it s 
locat ion and its init ial clinical and radiographic presentat ion.
Case report : A girl of 13 years consult ing for at raumat ic pain in the outer edge of right  
foot , with a normal init ial X-ray and then one month later presented with a subperiosteal 
tumour lesion in the ifth metatarsal shaft, which was deinitively diagnosed as an 
aneurysmal bone cyst , Campanacci type IV.
Conclusions: There are few cases in the literature of aneurysmal bone cyst  with these 
characteristics. Such lesions may pose signiicant diagnostic dificulties with other 
pathologies, such as tumours, st ress fractures or infect ions, due to it s unusual 
presentat ion.
© 2009 SECOT. Published by Elsevier España, S.L. All rights reserved.

Quiste óseo aneurismático subperióstico localizado en el quinto metatarsiano  

en una niña de 13 años: a propósito de un caso

Resumen

Obj et ivo: Se presenta un caso poco frecuente de quiste óseo aneurismát ico por su loca-
lización y por su forma de presentación clínica y radiográica inicial.
Caso cl ínico: Muj er de 13 años que consultó por dolor at raumát ico en el borde externo 
del pie derecho con radiografía inicial normal y presentación al cabo de un mes de una 
lesión tumoral subperióstica en la diáisis del quinto metatarsiano, cuyo diagnóstico de-
initivo fue de quiste óseo aneurismático tipo iv de Campanacci.
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Introduction

The WHO deines aneurysmal bone cyst as an expanding 
osteolytic lesion consisting of blood illed spaces of varying 
size separated by connect ive t issue septa that  contain 
t rabeculae of the bone or osteoid t issue, and giant  
osteoclast ic cells.1 It  accounts for 6% of all primary bone 
lesions and appears most ly during childhood. More than 
three quarters (76%) of the pat ients are under the age of 20 
years and the highest  incidence is seen during the second 
decade of life. The yearly incidence is 0.4 cases per 100,000 
inhabitants with a male/ female rat io of 1:1.04. 2

It  t ypically affects the metaphyseal medullary space of 
the long bones, whereas the cort ical or sub-periosteal 
locat ion is rare. Long bones are generally the most  commonly 
affected. The t ibia is the bone that  is most  often affected, 
followed by the femur and the humerus.3

The clinical course is a quick one; in 72% of the cases, the 
period that  elapses between the onset  of symptoms and 
treatment is less than 6 months. The irst symptom tends to 
be pain associated with swelling in the area and in 25% of 
the cases, the init ial symptom is related to t rauma.

We present  the case of a pat ient  with an atypically 
located aneurysmal bone cyst , rapidly progressing both 
clinically and radiologically from its clinical debut , coursing 
only with pain and lacking any radiographic manifestat ion 
init ially.

Case report .  Thirteen year old female pat ient  present ing 
at  the Emergency Room report ing dif fuse pain in her foot  
right  without  any history of previous t rauma to the area. 
The pain presented mechanical characterist ics, increased 
on walking, and decreased with rest . An init ial radiographic 
study was performed of the foot  with dorso-plantar and 
oblique projections, with no apparent lesion (ig. 1); the 
pat ient  was recommended to rest  and t reated with ant i-
inlammatories.

After 10 days, the pat ient  returned to the Emergency 
Department  again because of the persistence of the pain in 
her foot . On this occasion, the pain was located on the 
outer edge of the foot on the diaphysis of the ifth 
metatarsal; as a result ,  new x-rays were taken. This t ime, 
periosteal react ion was seen on the external cortex of the 
diaphysis of the ifth metatarsal and interpreted as a stress 
fracture (ig. 1). With this diagnosis, a plaster splint was 
applied and she was to be seen for a check-up 3 weeks 
later.

After this period of t ime had elapsed, the splint  was 
removed and she was authorized to carry out  gradual 
loading with orthot ics, and she was given another 
appointment  for check-up and X ray one month later. When 
the pat ient  returned, she was asymptomat ic. However, she 

presented a 2?2 cm area, slight ly erythematous, non-
luctuating or painful on palpation and adhered to deep 
planes located on the outer edge of the foot above the ifth 
metatarsal. Radiographically, an eccent ric, oval, poly-

Conclusiones: Existen pocos casos en la literatura médica de quiste óseo aneurismát ico 
que presenten estas característ icas. Por su localización poco frecuente, este t ipo de le-
siones pueden plantear diicultades diagnósticas con otro tipo de enfermedades, como 
tumores, fracturas de est rés o infecciones.
© 2009 SECOT. Publicado por Elsevier España, S.L. Todos los derechos reservados.

Figure 1 a) Init ial X-rays in which no lesion is detected. b) 10 

days later, periosteal reaction in the external cortex of the ifth 
metatarsal. c) At  2 months with swelling on the external cortex 

of the ifth metatarsal and medial periosteal separation.
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lobulated swelling was seen underneath the periosteum of 
the lateral cortex of the diaphysis of the ifth metatarsal 
(ig. 1) and with no lesion of the cortex or of the medullary 
space. We also observed separat ion of the periosteum from 
the medial cortex. In light of these indings, the decision 
was made to hospitalize the pat ient  for further study and 
t reatment .

Both a CAT scan and an MRI of the foot  were order to 
complete the study. The CAT scan (ig. 2) revealed a large 
bony excrescence on the lateral edge of the diaphysis of the 
ifth metatarsal that had an irregular, albeit well-deined 
contour with areas illed with a soft tissue density and 
without any calciications inside, the characteristics of 
which pointed toward a cort ical swelling of external 
periosteal growth associated to an adj acent  cort ical 
reaction. The MRI (ig. 2) revealed the presence of an 
eccentric exostosis toward the lateral aspect of the ifth 
metatarsal without signiicant alteration in the nearby soft 
t issue, as well as the absence of any cort ical lesion or 

medullar involvement with luid-luid levels inside the 
exostosis and uptake of the cont rast , following gadolinium 
administ rat ion, without  clear characterist ics of 
aggressiveness. The dif ferent ial diagnosis posed included 
parosteal osteochondromatous proliferat ion, periosteal 
chondroma, and supericial osteosarcoma. The bone trace 
denoted a hyperintense lesion on the ifth metatarsal of the 
foot  without  any peripheral lesions to indicate metastasis.

An excisional biopsy of the lesion was performed; the 
pathology report  regarding the specimen indicated the 
gross appearance of the tumour to be indicat ive of an 
aneurysmal bone cyst  and, under the microscope, to be 
mature laminar and t rabecular bone t issue that  presented a 
cent ral cyst ic format ion delimited by spindle cells, lacking 
mitosis or atypias, accompanied by giant  mult inucleated 
cells with red blood cells and an expansive growth, thereby 
conirming the diagnosis of aneurysmal bone cyst.

The clinical course following tumour resect ion was 
favourable (ig. 3) and no relapse of the tumour has been 
seen after 2 years since surgical t reatment .

Discussion

The aneurysmal bone cyst  is a benign tumoural lesion that  
is generally int ramedullary or metaphyseal. Only rarely 
does it present a supericial and sub-periosteal location. In 
the work by Capanna et  al.4 about  their series of 121 cases, 
the sub-periosteal type represented a mere 7% of their 
cases; of the 238 cases at  the Mayo Clinic, only 7% were 
supericial lesions,5 and Maiya et  al.6 recorded 144 cases, of 
which only 23 were supericial and 11 of them, sub-
periosteal.

Insofar as the most  commonly affected bone, the long 
bones rank irst followed by the vertebrae.2,3,7-9 Consequent ly, 
although any bone in the skeleton can be affected, a 
locat ion on the coccyx is rare, although aneurysmal bone 
cysts on the metatarsals,10 the metacarpals,11-13 the 
phalanges of the thumb,14,15 the patella,16 and tarsal bones17 
have been reported, but  none was located sub-periosteally. 
Thompson18 reported a sub-periosteal case located in the 
neck of the ast ragalus and Rios et  al.19 described another 
Campanacci type V located on the ast ragalus in a 14-year 
old child associated with a chondroblastoma.

Figure 2 a) Computerized tomographic slices; bony excrescence on the lateral edge of the ifth metatarsal. b) Magnetic resonance; 
eccentric exostosis on the lateral edge of the ifth metatarsal; no cortical or medullar lesion, with luid-luid levels in the interior 
and uptake of cont rast .

Figure 3 X-rays, 6 months postoperat ive.
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The pathogenesis of this tumour is not  clear. It  has been 
suggested that  t raumat ic inj uries might  be a causat ive 
factor in sub-periosteal locat ions.20 Capanna et  al.4 found a 
history of t rauma in 23% of their cases.

Campanacci et  al.3 developed a radiological classiication 
system for aneurysmal bone cysts consist ing of 5 types. The 
case reported here corresponds to a type IV; that  is, it  is a 
sub-periosteal form with supericial erosion of the underlying 
cortex, in which the elevat ion of the periosteum could only 
be seen by means of soft  x-rays or angiography and, 
subsequent ly, the periosteum formed a layer of react ive 
bone that  characterist ically affected the diaphysis. This is 
the least  common subtype. Among the 198 cases collected 
by Campanacci et  al. ,3 only 9 were type IV. Woert ler et  al.21 
reported 6 cases of sub-periosteal forms, albeit  all located 
on long bones.

The diagnosis is more complicated in sub-periosteal forms 
because of their atypical locat ion, but  their radiographic 
characterist ics, similar to int ramedullary forms, tend to 
point  the diagnosis in the direct ion of aneurysmal bone cyst . 
Although MRI may be of use in establishing their diagnosis 
given the characteristic presence of septa and luid levels, 
these indings are not pathognomonic and a pathology study 
is still needed to conirm the diagnosis. Histologically, sub-
periosteal and int racort ical forms are ident ical to 
int ramedullary forms. They should be included in the 
radiographic different ial diagnosis of other int racort ical or 
sub-periosteal lesions as relat ively uncommon forms of 
aneurysmal bone cysts. Thus, the different ial diagnosis 
should be established including osteoid osteoma, 
haemangioma, osteosarcoma, and chondromyxoid ibroma.22

The t reatment  of choice is surgical, since spontaneous 
healing of the cyst  is uncommon. Classically, standard 
treatment consisted of curettage followed by illing with 
bone graft ;  however, due to the high rate of relapse, 
adj uvant  t reatments tend to be administered, such as 
cement ing, cryotherapy, and embolizat ion. Cement ing with 
polymethyl methacrylate followed by replacement  with 
bone graft  4-6 months later appears to be more effect ive 
than j ust  curet tage and bone graft .  Adj uvant  cryotherapy 
also increases the cure rate and embolizat ion can be used 
prior to surgery to select ively interrupt  vascularizat ion of 
the cyst , and thereby facilitate the subsequent  surgery, 
part icularly in areas having limited access, such as the spine 
or the pelvis. In the sub-periosteal subtypes (types IV and 
V), total or part ial resect ion is indicated and both are aimed 
at  ensuring the cyst  is cured3.  In our case, a total resect ion 
of the cyst  was carried out  with subsequent  pathology study 
that conirmed the diagnosis.

One of the main problems beset t ing these lesions is their 
tendency to relapse; as a result ,  the use of high-speed drills 
has been indicated during the curet tage of the wall of the 
cyst  to reduce the chance of it  recurring.23

In conclusion, aneurysmal bone cysts, although they are 
benign tumours, can present  clinical and radiographic 
characterist ics of aggressiveness that  complicate their 
diagnosis. They should be suspected when facing well-
delimited, expansive lesions that  grow on the cortex or 
underneath the periosteum with radiographic characterist ics 
resembling those of typical int ramedullary aneurysmal bone 
cysts.
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