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Abstract

Post-traumatic cortical cystic lesions are rare radiolucent lesions that appear as a complication of low-severity fractures in
children. Their relevance lies in the fact that few cases of these lesions have been described to date, so they are little known
among clinicians caring for children. Three case reports of well-circumscribed cortical lytic lesions detected at 2—4 months
during the follow-up of non-displaced distal radius fractures in children aged 9, 7, and 2 years are presented. The consist-
ent clinical history and typical radiological features allowed the accurate diagnosis of post-traumatic cortical cystic lesion,
without the need for advanced imaging tests or biopsy. At 12-, 8- and 11-month follow-ups, respectively, the lesions either
disappeared or decreased in size. This benign and self-limited lesion should be correctly recognized to avoid confusion with

other diagnoses, advanced imaging tests or biopsies, and unnecessary parental concerns.
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Introduction

Post-traumatic cortical cystic lesions or cyst-like cortical
defects are subtle radiolucent lesions appearing adjacent to
fracture sites in children [1]. These may be incidentally dis-
covered during routine follow-up radiographs after a frac-
ture or in the evaluation of new re-injuries following minor
trauma [2]. Despite their benign nature, there is a notable
lack of awareness among healthcare providers, leading to
possible misdiagnosis. This misidentification might prompt
unnecessary, advanced diagnostic procedures, such as
advance imaging, blood tests, and even invasive techniques
in asymptomatic children, adding stress for both children
and their families [3, 4].
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Early descriptions trace back to Pfister-Goedeke and
Braune, attributing these lesions to “resorption cysts within
an excessive periosteal reaction, related to the subperiosteal
hematoma” [1]; a theory also substantiated by Diirr based on
MR images [5]. Phillips and Keats believed that they were
caused by intraosseous hematoma [6]. Later studies relying
on CT and MRI supported the theory of transcortical leak-
age of medullary fat into the subperiosteal hematoma during
the fracture event [3, 7-11]. The trapped fat may become
visible later as the subperiosteal hematoma becomes calci-
fied [7, 8] (Fig. 1).

Typically asymptomatic [1, 5, 7], these post-traumatic
cortical defects manifest several weeks after the fracture, just
proximal to the fracture line within the newly formed subpe-
riosteal bone. Characteristically measuring less than 10 mm
in diameter, their appearance ranges from rounded to slightly
oval-shaped. Generally solitary, albeit occasionally multiple,
these defects do not impede the initial fracture healing pro-
cess [4, 7], are non-enlarging and non-progressive [1], and
usually stabilize, diminish, or resolve spontaneously over
time as the periosteal bone matures [1, 7, 9]. The differen-
tial diagnosis of this lesion should be made with conditions
with more significant clinical implications, like osteomyeli-
tis (Brodie abscess), Langerhans cell histiocytosis, simple or
solitary bone cyst, non-ossifying fibroma, aneurysmal bone
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Fig. 1 Pathogenic hypoth-
esis. A fracture that leads to a
rupture of the cortex, leaving
the periosteum of the concave
side elevated but intact, allows
the entry of intramedullary fat
into the subperiosteal hema-
toma. When the subperiosteal
hematoma ossifies, cyst-like
cortical defects become evident
on radiographs [3, 7-10]

cyst, and, in some instances, osteoid osteoma, all which can
be expanding processes, usually painful, and require a dif-
ferent approach [1, 2, 7, 9, 12].

This report aims to shed light on post-traumatic cortical
cystic lesions through the description of three cases and a
comprehensive literature review. Our goal is to raise aware-
ness about this uncommon yet benign complication of low-
severity pediatric fractures, encouraging accurate diagnosis
and management among primary care doctors, orthopedic
surgeons, pediatricians, and radiologists specializing in pedi-
atric care.

Case report
Case 1

A nine-year-old boy experienced a Salter-Harris type II
fracture (Fig. 2A) in his right hand after a fall, treated
with a forearm splint for 4 weeks (Fig. 2B). Three
months post-injury, the patient was asymptomatic and
had resumed sports activities. On examination, he had
no swelling or pain on palpation and demonstrated full

mobility. Follow-up radiographs revealed a healed fracture
and a well-defined rounded lucent lesion, in the postero-
medial cortex of the distal radius metaphysis (Fig. 2C).
Considering the characteristics of the lesion in an asymp-
tomatic patient, a post-traumatic cortical cystic lesion was
diagnosed, and the decision was to follow up the patient
without further tests. After a year, radiographs showed the
disappearance of the lesion and the patient was discharged
(Fig. 2D).

Case 2

A 7-year-old girl suffered a Salter-Harris type II distal
radius fracture following a fall from a swing (Fig. 3A). She
was immobilized with a short cast for 4 weeks (Fig. 3B),
with good recovery. Four months later, radiographs inci-
dentally revealed a lytic lesion on the distal radius’s poste-
rior cortex (Fig. 3C). As she was symptom-free and active
in sports, she was diagnosed with a post-traumatic cortical
cystic lesion. The lesion decreased in size by the eight-
month follow-up (Fig. 3D), so no further monitoring was
undertaken.

Fig.2 9-year-old male with trauma to the left wrist. A Anteroposte-
rior and lateral radiographs show a Salter-Harris type 2 fracture of the
distal radius. B First radiological control with splint immobilization
showing no bone lesion. C Radiological control at 3 months showing
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a 5x6 mm lytic lesion in the metaphyseal area of the distal radius
affecting the dorsomedial cortex. D Radiographs showing the disap-
pearance of the lesion at one year
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Fig.3 7-year-old girl with right wrist trauma. A Anteroposterior and
lateral radiographs show a Salter-Harris type 2 fracture of the distal
radius. B Radiological control with closed cast without evidence of
bone lesion. C Radiographs at 4 months showing a well-defined lytic

Case3

A 2-year-old was seen at our clinic for a follow-up on an
incomplete fracture (also referred to as greenstick fracture)
of the radius and ulna, initially treated at another institution
two months prior. The child, pain-free and with full motion
range, displayed a radiolucent cystic lesion on the radius’s
posteromedial diaphyseal cortex in the radiographic assess-
ment (Fig. 4A). Consistent with prior cases, a monitoring
approach was instituted (Fig. 4B, C). At the 11-month fol-
low-up, a slight reduction in lesion size was noted, coupled
with discernible separation from the growth plate due to
longitudinal bone growth (Fig. 4D). This progress led to
discharge.

Literature review
Methods

The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines were followed when

bone lesion of 2.5x2.5 mm affecting the posterior cortex of the dis-
tal radius metaphysis. D Radiographs at 8 months show a decrease in
lesion size

preparing this systematic literature review [13]. The search
was performed using 3 electronic databases from inception
until August 20, 2023 (Fig. 5). Supplemental bibliographic
cross-reference searches were also conducted to identify any
additional relevant studies, imposing no limits on language
or publication date. Updated searches were performed on
September 10 and October 1, 2023. Three reviewers inde-
pendently evaluated studies for inclusion (M.G.O, PM.A,
and C.M.G), with decisions made through consensus after a
detailed review of full texts against our predetermined eligi-
bility criteria (Table 1). The JBI critical appraisal checklist
for case reports was used [14].

Results

The initial database search yielded 90 studies, from which 23
duplicates were removed. After screening, 67 studies were
considered for inclusion, leading to 28 articles that met our
criteria (Fig. 5). These articles described 49 cases, in addition
to the three cases presented in this study. The individual char-
acteristics of the cases described in the included studies are

Fig.4 2-year-old male with metaphyseal ulna and radius fracture. A
Anteroposterior and lateral radiographs at the first visit to our center,
two months after the fracture, showed fracture healing with the pres-
ence of callus and the finding of a 3 X3 mm rounded lytic lesion in
the posteromedial cortical metaphyseal area. B, C Radiographs at

follow-up at 5 and 8 months, showing remodeling of the fracture and
location of the lytic lesion in the dorsomedial bone callus. D Radio-
graphs showing the decrease in size and separation from the physis of
the cystic lesion at 11 months
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Identification of studies via databases and registers

| PubMed search: 40 results |

| Embase search: 50 results

| Cochrane search: 0 results |

| Number screened: 90 results |

—| Duplicate reports (n = 23) |

— Excluded by title/abstract (n = 38) |

| Full-text reviewed: 29 studies

—| Lesion do not meet criteria (n = 1) |

| Eligibility | [ Screening | Identification |

28 included studies |

Included

Fig.5 Search flow diagram performed in PubMed, Embase, and
Cochrane databases according to the terms (“Post-traumatic” OR
“posttraumatic” OR “post-fracture” OR “following fracture*”) AND
(“cystic” OR “Cyst lesion” OR “cyst-like lesion*” OR “Cortical
Defect*” OR “osseous cyst” OR “lipid inclusion cyst”) AND (radius
OR radial OR tibia OR tibial OR femur OR femoral OR ulna OR
ulnar OR humerus OR humeral OR forearm)

displayed in Supplementary Table 1, while the overall charac-
teristics of the study group are described in Table 2. Notably,
the mean age of patients was 7.4 years, predominantly male,
with the distal radius being the most frequent fracture site and
the greenstick fracture being the most common fracture type.
Diagnosis of the post-traumatic cortical cystic lesion was made
at a mean of 5.4 months post-injury. Most lesions were soli-
tary, with an average size of 7.1 mm, primarily located on the
posterior cortex. No further investigations were performed in
24 cases (46.2%), while 1 advanced test (MRI, CT, blood test,
bone scan, bone scan, ultrasound, or biopsy) was performed
in 15 cases (28.8%), 2 in 10 cases (19.2%), and 3 advanced
tests were performed in 3 cases (5.8%). Follow-up was only
reported in 35 cases (67.13%), among which 17 (32.7%) had

Table 2 Overall characteristics of the study group

N 52 cases
Age 7.4+3.2 years (1.5 to 15)
Sex*

Male 30 (57.7%)

Female 21 (40.4%)

Location of the initial fracture
Distal radius
Distal tibia
Femur
Forearm
Ulna
Type of preceding fracture
Greenstick
Type II Salter-Harris
Torus
Metaphyseal complete
Diaphyseal
Time of diagnosis after fracture
Number of lesions
1 cyst
2 cysts
3 cysts
4 cysts
Maximum diameter
Location in bone *
Posterior cortex
Anterior cortex
Posteromedial cortex
Anteromedial
Medial cortex
Lateral cortex
Further investigations
MRI
CT
Blood test
Bone scan
Ultrasound
Biopsy
Time until resolution *”

Follow-up time 7AN

45 (86.5%)
3(5.8%)
2 (3.8%)
1 (1.9%)
1(1.9%)

29 (55.8%)

9(17.3%)

8 (15.4%)

5(9.6%)

1(1.9%)

5.4+7.5 months (1-45)
1.5+0.9 lesions (1-4)
37 (71.2%)

2(7.7%)

9(17.3%)

2(3.8%)

7.1+5.7 mm (2-35)

23 (44.2%)
5(9.6%)
11 (21.2%)
1 (1.9%)
2 (3.8%)
1 (1.9%)

19 (36.5%)

12 (23.1%)

7(13.5%)

4(1.7%)

1 (1.9%)

1 (1.9%)

13.5+9.7 months (5-36)
13.7 + 10.7 months (3-45)

Quantitative data described as+and standard deviation (range),
and qualitative data described as frequency (percentage). *One
case report did not describe the sex; Yonly in 43 cases location was
reported; ““among the 17 who resolved during follow-up; éamong
the 35 who were followed-up; MRI, magnetic resonance imaging; CT,
computed tomography

Table 1 Eligibility criteria for
the systematic review

Inclusion criteria

Exclusion criteria

(1) Case reports or case series

(2) Describing post-traumatic cortical cystic lesions
(3) In pediatric patients (0-16 years)

(1) Conference abstracts
(2) Insufficient information
(3) Studies that did not meet the inclusion criteria

(4) With fully documented case and imaging studies
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Table 3 Typical characteristics of a post-traumatic cystic cortical lesion in children

Clinical features

Radiological features

Appear several weeks after the fracture

Follows greenstick/torus or minimally displaced fractures
Initial fracture healing is unaffected

Asymptomatic, no pain

Otherwise, healthy child

No pathological fractures in relation to cyst

Proximal to fracture line

Within the newly formed subperiosteal bone

Generally, on the compression side

Rounded or slightly oval-shaped

Small diameter, usually less than 10 mm

Usually solitary, but sometimes multiple defects can occur
Non-expansile and non-progressive

Stabilize, diminish, or resolve spontaneously over time
Separation from physis with time

resolved, 11 remained the same (21.2%), and 7 had decreased
in size (13.5%), while none had progressed. In addition, no
pathological fractures were described in relation to these cysts.

Discussion

The 3 cases presented, along with this systematic review of
the literature totaling 52 cases, confirm that post-traumatic
cortical cysts are a benign, self-limited complication of
minimally displaced fractures in children. The information
derived from this systematic review in terms of age at pres-
entation, affected bone, type of preceding fracture, time to
onset of the lesion, radiological characteristics, and natural
history allows us to be confident in managing these injuries
without the need for further investigations.

Despite these lesions being unusual, we believe they are
underreported in the literature. A possible explanation for
the underdiagnosis and unknown exact incidence is that
many distal radius fractures in children are monitored only
by clinical signs [4, 7, 15] or radiographically within the first
month, when the lesion may not be yet visible [8]. At the
stage when the lesion may manifest, radiological examina-
tions are not typically conducted for minimally displaced
fractures in children [2, 8]. On the other hand, its rarity can
be explained by specific conditions for their formation—a
combination of cortical disruption allowing the extrusion
of the crushed bone marrow [7, 8] and intact periosteum,
only detached from the bone [3, 7, 8]. Emphasis is placed
on highlighting that the presence of these lesions is a post-
traumatic phenomenon rather than a pre-existing condition.

These injuries predominantly manifest in children due to
their enhanced bone elasticity, predisposing them to distinc-
tive fracture patterns, primarily in the metaphyseal region,
such as torus or greenstick fractures [2, 16]. The robust peri-
osteum in children often remains intact, ensuring that com-
plete metaphyseal fractures are minimally displaced. The
high percentage of distal radius involvement compared to
other locations may be associated with the higher percent-
age of fractures occurring in this location in children, many
of which are minimally displaced. In addition, the more

frequent location in the posterior cortex is related to the
higher frequency of dorsally displaced distal radius fractures
by having the periosteum intact on the concave side [3, 11,
16], allowing the accumulation of trapped intramedullary
fat, and leading to the appearance of a dorsally located intra-
cortical lesion within the ossified layers of the subperiosteal
hematoma [7].

Many of the reports and case series included in this
systematic review routinely use advanced imaging tech-
niques and blood tests without further altering manage-
ment. Therefore, there is sufficient evidence to support
that they appear unnecessary for the diagnosis of these
lesions in the context of a consistent clinical history and
a typical radiographic appearance (Table 3) [5, 11, 17],
as shown in our cases. Careful review of the radiographs
can often rule out the possibility of an unrecognized
pre-existing lesion and pathological fracture [3]. Fur-
thermore, biopsy is clearly unjustified in these benign,
self-limiting lesions [5], unless progression is observed
on follow-up radiographs, or there are initial different or
aggressive features [3, 11, 18]. A monitoring based on
clinical and radiological follow-up showing the absence
of progression, with a decrease in size or disappearance,
is sufficient and reduces the stress on patients and their
families [3]. Moreover, since no pathological fractures
have been described in relation to these cystic lesions [3],
we consider that preventive protection with an orthosis is
not necessary, let alone prophylactic surgical treatment.

Conclusions

In conclusion, post-traumatic cortical cystic lesions are rec-
ognized as benign, self-limiting sequelae to low-severity
fractures in pediatric patients and are likely underreported.
Their etiology, though elusive, is primarily theorized to
involve a transcortical migration of intramedullary fat dur-
ing fracture events, entrapped by periosteum, and becomes
visible several weeks post-trauma as subperiosteal hema-
tomas calcify. Accurate identification should be facilitated
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by the presence of an asymptomatic, healthy child along
with characteristic radiographic findings, thereby avoiding
misdiagnoses and the routine pursuit of unnecessary further
examinations, reducing undue parental anxiety. Follow-up
observations generally reveal a trajectory of stabilization,
diminution in size, or complete resolution of these lesions.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00256-024-04661-z.
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