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Summary. Background: Post-traumatic osseous cystic lesions represent a rare complication in children. Usually a 
post-fracture cyst is a lipid inclusion cyst, which is radiolucent and may be seen adjacent to a healing torus frac-
ture. It is typically asymptomatic and appears just proximal to the fracture line within the area of subperiosteal 
new bone formation. Case report: We report a case of post-fracture cyst of the distal radius in an 8 year-old girl 
with spontaneous resolution. A fat-fluid level within the subperiosteal cystic lesion in MRI is a typical feature 
of post-traumatic cystic lesion in children. Discussion and conclusion: MRI or CT scan is sufficient to confirm 
the diagnosis of post-traumatic cystic lesions without the need for further management other than reassurance 
and advise that they may occasionally cause discomfort but resolve with time.  (www.actabiomedica.it)
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C a s e  r e p o r t

Background

Post-traumatic bone cystic lesions have been re-
ported in the orthopaedic, paediatric and radiological 
literature (1) and represent a rare complication in chil-
dren. They are radiolucent lesions that appear adjacent 
to a healing torus fractures (2). The cyst is usually a 
lipid inclusion developing from an intramedullary fat 
seepage through the damaged bone cortex and its en-
trapment within the subperiosteum (3). A typical fea-
ture of this kind of lesion is a fat fluid level within 
the subperiosteal cystic lesion in MRI. These lesions 
occur with a benign course and usually resolve spon-
taneously, but failure to recognize this condition can 
lead to an expensive diagnostic evaluation and create 
unnecessary apprehension (4). We report the case of 
an 8 years-old girl in whom such a lesion developed 
after a torus fracture of the distal radius. 

Case Report  

An eight-years-old girl presented with a painful 
right wrist after falling onto her outstretched right 

arm. The anteroposterior (AP) and lateral (L) X-ray 
of the right forearm revealed a greenstick fracture of 
distal radius with minimal dorsal angulation (Fig. 1 
A, B). The forearm was immobilized in a below-el-
bow cast. X-ray examination at one week showed no 
change in the alignment and the cast was removed 
at three weeks. The final X-ray showed the complete 
healing of the fracture (Fig.2 A, B). Patient reported 
a new trauma on the same arm four months later and 
new X-rays were taken. While the final radiographs 
revealed  healing process of the fracture, subsequent 
X-rays four months later showed a well-circumscribed 
radiolucent lesion without surrounding adjacent scle-
rosis to the site of the previous fracture (Fig. 3 A, B). 
The child was comfortable and afebrile with no signs 
of local inflammation at the cystic site. Whole blood 
cell count, C-reactive protein (CPR) levels (<1mg/L) 
and erythrocytes sedimentation rate (VES) were nor-
mal. Differential diagnosis needs to be done, included 
a pre-existing lesion (which was ruled out by the re-
examination of the initial X-rays), infection as Brodie 
abscess formation or a true post-fracture cystic lesion. 
MRI of the right wrist showed a heterogeneous subpe-
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riosteal cystic structure at the dorsal aspect of the right 
distal radius, measuring 10 mm (Anteroposterior) x 
12 mm (Transverse) x 10 mm (Craniocaudal). It con-
tained an upper layer of T1W hyperintensity which 
was suppressed on fat sat sequence consistent with 
fat content (Fig. 4 A, B). The lower layer was T1W 

hypointense and T2W hyperintense and likely repre-
sented a chronic subperiosteal haematoma. The MRI 
features confirmed a fat-fluid level within the subpe-
riosteal cystic lesion in MRI typical of post-traumatic 

Figure 1. A, B. Torus distal radius fracture in 8-years old (AP 
and LL)

A) B)

Figure 2. A, B. Final X-ray three weeks from trauma (bone 
healing)

A) B)

Figure 3. A, B. X-ray performed four months later from a new 
trauma

A) B)

Figure 4. A, B. MRI of the cystic lesion

A) B)
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osseous cystic lesion in children. Different from other 
literature cases, we performed a biopsy to obtain a 
histological confirmation of the benign nature of the 
cyst. The histological report of “a fibrous tissue without 
neoplastic cells and microcalcifications” confirmed the 
imaging. Clinically the child remained asymptomatic 
and was allowed to return to her normal sports activi-
ties and monitoring her as outpatient at six months. 
Radiographs at six months and one year from trauma 
showed that the cyst like lesion had disappeared and 
distal radius fracture had completely remodelled. (Fig. 
5 A, B) 

Discussion 

Despite greenstick or torus fractures are common 
injuries in children, development of a cystic lesion af-
ter these fractures is relatively uncommon. Distal ra-
dius fracture seems to be the commonest site of de-
velopment of these lesions (4, 5). Just over 20 cases of 
transient post-fracture cyst have been described in the 
orthopaedic literature.  The most common location of 

the cyst-like lesion was the distal aspect of the radius 
and only a few of them were located in the distal as-
pect of the tibia (6, 7). (Tab. 1) These post-fracture 
cysts are probably more common than the published 
reports, because most distal radius fractures in children 
are monitored on clinical signs alone and their exact 
incidence is unknown (8). They were asymptomatic 
in all previously reported cases, in fact these lesions 
can be usually seen on routine follow-up X-rays and 
even as an incidental finding for evaluation of new re-
injury after trivial trauma. They usually appear more 
than one month after the fracture a characteristically 
are less than 10 mm in diameter, do not expand, appear 
rounded or slightly oval shaped and may be multiple 
(8). There is a debate about the aetiology of transient 
post-fracture cysts. Pfister-Goedeke et al suggested 
that they are resorption cysts within an excessive peri-
osteal reaction, related to the subperiosteal haematoma 
that accompanies greenstick fractures (9). Phillips and 
Keats attribute post-traumatic cysts to the resorption 
of intraosseous haemorrhage (6). Malghem et al re-
ported that CT scan of two cases showed a density 
consistent with a fatty content, supporting the theory 
of transcortical escape of intramedullary fat. Accord-
ing to this theory the transient cyst could be the result 
of leakage of intramedullary fat during the fracture 
event, without disruption of the periosteoum. The en-
trapped fat could subsequently become visible, while 
the subperiosteal haematoma becomes calcified. In our 
study, T1W images, saturation T2W images demon-
strated the presence of fat within the rounded cyst-like 
lesion, which strongly supports the theory of lipid es-
cape from yellow bone marrow into the subperiosteal 
haematoma (10). This theory of transcortical escape of 
intramedullary fat is supported by Davids et al, who 
showed fat within a post-fracture cortical cyst on MRI 
(4). The rarity of the lesion is explained by the fact 
that two conditions must be fulfilled in order for de-
velopment of a post-fracture cyst. The first is that the 
fracture shouldn’t tear the periosteum but only detach 
it from bone, an event that usually occurs in children. 
The second condition is that the cortical defect allows 
extrusion of the squeezed bone-marrow fat. The time 
lag of at least 3-4 weeks before the lesion’s first ap-
pearance is explained by the fact the surrounding hae-
matoma usually becomes calcified after the follow-up 

Figure 5. A, B. X-ray 1 year from the cyst diagnosis

A) B)
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period at which point we tend to examine radiologi-
cally a minimally displaced, complete metaphyseal or 
torus fracture (2). 

The differential diagnosis of cyst-like cortical 
defects in children included unicameral bone cyst, 
non-ossifying fibroma, an eosinophilic granuloma, os-
teomyelitis, cystic bone tumors and transient cyst-like 
cortical defects (5, 11). Osteomyelitis was excluded in 
our patient based on clinical absence of signs of in-
flammation and normal WBC count and PCR. The 
possibility of a cystic bone tumor was excluded by the 
supporting history of trauma, X-ray and MRI which 
showed its localization proximal to the site of the frac-
ture, the lack of sclerotic margins of the lesion and 
spontaneous disappearance of the lesion. 

Conclusion

Post-traumatic cystic lesions of the bone remain 
an under reported entity and the aetiology remains 
unclear. These cysts rarely can present clinically with 

pain and soft tissue swelling at the previous fracture 
site, up to six months after the fracture. In all the re-
ported literature, including our own, the cyst disap-
peared spontaneously. In the prototypical setting of 
post-traumatic cyst in a paediatric patient, MRI or CT 
scan is sufficient to confirm the diagnosis without the 
need for further management other than reassurance 
and advise that they may occasionally cause discomfort 
but resolve with time. 
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