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ABSTRACT
Introduction: Simple bone cysts (SBC) are benign bone
defects that are defined as minimally expansile lucent lesions
consisting of a cavity filled with fluid and lined with a
fibrocellular membrane. The long-used and the most popular of
these treatment modalities is the cortisone injection technique.
Treatment options include observation, percutaneous steroid
injection, and surgery. This study investigates the results of
patients who were treated by steroid injections.
Materials and Methods: Total number of fifty patients
diagnosed with solitary bone cyst. The study included patients
with pathological fractures who did not accept any treatment
and patients who steroid injection was performed. The
diagnosis of simple cyst was confirmed with clinical and
radiological findings. IBM SPSS Statistics 21 manufactured by
IBM USA was used for entire calculations.
Result: The mean age in first group was 10 ± 4.3 and second
group was 9.6 ± 3.2. the cyst area measured in plain
radiographs was an average of 63.7 ±9.3 (cm3) in group one
and 69.3 ±8.9 (cm3) in second group. Eleven of the lesions
were active and 13 were inactive in group one. Twelve lesions
were active and eight were inactive in Second group. The
involved bone between two groups found statistically significant
(P=0.004), and the significancy also found between
pathological fractures of two groups (P=0.003).

INTRODUCTION
A simple bone cyst (SBC) is a fluid-filled lesion with fibrous lining
usually occurring in children and adolescents. It may be
asymptomatic, and hence the true incidence is unknown. The
appropriate treatment for simple bone cysts remains uncertain.
Curettage with autogenous bone grafting has been widely used
despite the complications of harvesting of the bone graft and high
rates of recurrence.1,2 These lesions seen in growing children
were defined about a hundred years ago. Although a century has
passed since it was first defined, there has been no serious
advance in the natural history, etiology and treatment of these
lesions. It is seen in all bones of the skeleton and approximately
90% are localized in the humerus and femur. The lesion is
generally diagnosed after a pathological fracture, and is slightly
expanded containing serous fluid usually in metaphysic of long
bones, making the cortex thin and remaining unicameral unless
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Conclusion: Steroid has no primary curative role in the
treatment of bone cysts, but that other factors occurring during
steroid injection or natural course of the cyst itself (pathological
macro and/or micro fractures developing during the treatment
process, procedures causing a decrease in intracystic pressure
during injection) may play a supportive role in the healing
process.
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there is a pathological fracture. However in recent years there is
consensus among the authors that a defect in venous drainage
plays a role in its etiopathogenesis.3-6 In this respect many
modalities have been performed in the treatment of this lesion, but
as yet without acceptable success.
Treatment options include observation, percutaneous steroid
injection, and surgery. The natural history of the lesion is
unknown; some authors consider that it is formed from
accumulation of interstitial fluid owing to defects in lymphatic or
venous drainage of the bone.7
The long-used and the most popular of these treatment modalities
is the cortisone injection technique. The success rate was
reported as 90-96% in studies which were done with steroid
injection techniques in the 1970s and 1980s.8,9 However in studies
that were done in the 2000s, it was reported that the success rate
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of this technique was between 20% and 40%.10,11 Still there
continues to be a lack of consensus about the natural course of
the lesion. It is claimed that the bone cysts become clinically and
radiologically stable and recover spontaneously after maturation of
the skeleton.12 On the other hand the spontaneous recovery rate
of bone cysts is reported as 4-15%.13,14 younger patients; only a
low percentage of pathological fractures heal completely after
obliteration of the cyst.15,16 The main indications for treatment are
to prevent further pathological fracture, decrease morbidity, and
return to normal lifestyle promptly. Nonetheless, in contrast to
lesions in the proximal femur, some still suggest observation for
those in the proximal humerus. Despite being non-weight bearing,
the humerus is subject to considerable lever-arm load and
torque.16 Lesions in the proximal humerus are prone to enlarge
grossly and hence fracture. Recurrent pathological fractures
cause unnecessary distress to child patients.15 The radiographic
appearance of a mature SBC is usually characteristic; further
imaging studies are usually unnecessary especially in long
bones.17 The classic appearance is a centrally located,
radiolucent, well-marginated, slightly expansile lesion of the
metaphysis. The ‘fallen fragment sign’18 is a fracture fragment of
the thinned cortical bone lying on the floor of a cyst indicating the
presence of a fluid cavity rather than a solid tumour. This study
investigates the results of patients who were treated by steroid
injections.

MATERIALS AND METHODS
Total number of fifty patients diagnosed with solitary bone cyst
between 2013 and 2015 were retrospectively studied. The study
included patients with pathological fractures who did not accept
any treatment and patients who steroid injection was performed.
The diagnosis of simple cyst was confirmed with clinical and
radiological findings and with the results of macroscopic and
microscopic analysis of the aspirated fluid. Written consent was
taken from the family members of the patients. We include two
groups in this study; the group one consisting of 30 patients in
which steroid injection was performed. Six of these patients were
excluded from the study for leaving the follow-up. Steroid injection
was done under general anesthesia by using a bone marrow
aspiration needle. It was determined under flouroscopy and then

Figure 1: Steroid therapy was applied in 7 year old patient with
active bone cyst in proximal humerus
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the bone marrow aspiration needle was inserted inside the cyst
and aspirated the cyst contents. A second bone marrow aspiration
needle was inserted to wash the cyst cavity with normal saline.
After finishing the washing process the second needle was
removed and methylprednisolone acetate 120 mg was injected
into the cyst from the first needle. Injection therapy was performed
to each patient 3 times at 2 month intervals.
The second Group consist of 20 patients were admitted with
pathological fractures diagnosed as bone cysts. This group
consisted of patients who did not accept any treatment method
used in bone cysts. Six of these patients were excluded from the
study for leaving the follow-up. The same treatment was
performed on the patients who had applied with pathological
fractures in both groups. If the pathological fracture was localized
in the proximal metaphysial area of the humerus, velpeau
bandage was applied to these patients. Long arm splint was
applied to the patients if the fracture was localized in the
diaphysial area. The follow-up of patients was done with
anteroposterior and lateral plain radiographs. MRI was also used
with patients in both groups whose radiological findings were
healed with residual phase following their last control with plain
radiographs.
Latent cysts were separated from the epiphysis by a normal
interval of bone and less prone to recur. The location and number
of fractures, fracture characteristics (impaction, angulation,
displacement and comminution), and time to bone union were also
reviewed. The cyst index was calculated as the area of the cyst
divided by the square of the diaphysis diameter on anteroposterior
radiographs.19 Its calculations were similar in either
anteroposterior or lateral radiographs.19 The cyst index indicated
the risk of refracture, as the size of the cyst relative to the bone
was measured and the strength of the remaining cortex quantified.
A cyst was classified as healed when there was complete
obliteration of the cavity.
Statistical Analysis
Pearson correlation coefficient was used on data of either group.
A p-value < 0.05 was considered statistically significant. Factors
that may determine recurrence were analysed using the Pearson
Chi squared test. IBM SPSS Statistics 21 manufactured by IBM
USA was used for entire calculations.

Figure 2: Fluid filled cyst as found in MRI imaging is seen.
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Table 1: Details of the steroid injection technique and observation groups
Variables
Mean age (years)
No of M/F
Cyst area (cm3)
Activity
Active
Inactive
Involved bone
Humerus
Radius
Ulna
Femur
Anatomical location
Metaphysis
Meta-epiphysis
Diaphysis
Pathological fracture

Group I (30)

Group II

P- Value

10 ± 4.3
19/11
63.7 ± 9.3

9.6 ± 4.7
18/7
69.3 ± 8.9

0.532
0.439
0.624

11
13

12
8

0.623
0.779

18
1
1
2

17
0
0
1

0.004

17
2
2
15

15
1
2
17

0.732

0.003

Mean age (years)

10.1
10
9.9
9.8

Group I

9.7

Group II

9.6
9.5
9.4
Group I

Group II

Figure 3: Mean age of patients between two groups.

20
18
16
14
12
Male

10
8

Female

6
4
2
0
GroupI

Group II

Figure 4: Number of male and female between two groups.
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Cyst area (cm3)

70
69
68
67
66
65

Group I

64

Group II

63
62
61
60
Group I

Group II

Figure 5: Cyst area between two groups.

14
12
10
8
Active
6

Inactive

4

2
0
Group I

Group II

Figure 6: Showing the activity between two groups.

20
18
16
14
12
10

Group I

8

Group II

6
4
2
0
Humerus

Radius

Ulna

Femur

Figure 7: Showing the number of involved bone in groups
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18
16
14
12
10

Group I

8

Group II

6
4
2
0
Metaphysis

Meta-epiphysis

Diaphysis

Figure 8: Showing the number of anatomical location of bones in each group.

Pathological fracture

17.5
17
16.5
16

Group I

15.5

Group II

15
14.5
14
Group I

Group II

Figure 9: Showing the number of pathological fractures in each group
Table 2: Details of the results of both groups according to X-Ray findings
Variables
Mean Age
Active
Latent
X-Ray
Healed
Recurrent
Persistent
Complication

Group I

Group II

Success: N=17
11.2 ± 2.5

Failure: N=5
9.2 ± 6.2

Success: N=16
10.3 ± 3.9

Failure: N=3
8.2 ± 4.7

8
6

4
5

5
7

7
3

0
0
3

4
2
0

0
0
2

1
1
0

RESULTS
The group one or steroid group consist 30 patients in which 19
patients was male and 11 were female. The second group consist
25 patients include 18 male and 7 female. Steroid therapy was
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applied in 7 year old patient with active bone cyst in proximal
humerus shown in Figure 1. Fluid filled cyst as found in MRI
imaging is seen in Figure 2.
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The mean age in first group was 10 ± 4.3 and second group was
9.6 ± 3.2. The cyst area measured in plain radiographs was an
average of 63.7 ±9.3 (cm3) in group one and 69.3 ±8.9 (cm3) in
second group. Eleven of the lesions were active and 13 were
inactive in group one. Twelve lesions were active and eight were
inactive in Second group. Humerus, Radius, Ulna and Femur
bones were involved. In which 18 humerus, one radius and ulna
and two femur involved in group one and seventeen humerus, and
one femur involved in second group. Most of the bone cyst found
at the metaphysis of the bone. The pathological fracture occurs in
15 bones in first group and 17 bones in second group. (Table 1,
Figure 3-9) In this study; no statistically significant difference was
found between the mean age in both groups (p=0.532). In terms
of cyst area (P=0.635), cyst activity (P=0.632), distance from
physis, (p=0732). The involved bone between two groups found
statistically significant (P=0.004), and the significancy also found
between pathological fractures of two groups (P=0.003).
According to X-Ray findings the result of both group shown in
Table 2.

DISCUSSION
The mean age in first group was 10 ± 4.3 and second group was
9.6 ± 3.2. The cyst area measured in plain radiographs was an
average of 63.7 ±9.3 (cm3) in group one and 69.3 ±8.9 (cm3) in
second group. Eleven of the lesions were active and 13 were
inactive in group one. Twelve lesions were active and eight were
inactive in Second group. In this study; no statistically significant
difference was found between the mean age in both groups
(p=0.532), in terms of cyst area (P=0.635), cyst activity (P=0.632),
distance from physis, (p=0732). The involved bone between two
groups found statistically significant (P=0.004), and the
significancy also found between pathological fractures of two
groups (P=0.003).
The etiopathogenesis of simple bone cysts remaining theoretical,
causes not forming a consensus on treatment of these lesions.
Although many factors are blamed in its etiology, the theory of
venous drainage defect defined by Cohen et al20 is among the
generally accepted theories. In this theory there is an obstruction
in venous return with unknown etiology along with a fluid secretion
especially transudate in nature. This fluid contains proteolytic
enzymes and substances increasing the osteoclastic activity such
as interleukin-1β, prostoglandin-E2 and gelatinase.21 Simple bone
cysts differ from benign bone tumours in their natural history and
high rate of recurrence after treatment.1 Before 1970, most were
treated by curettage and bone grafting, using autograft or
allograft.2 These lesions are commonly seen in children, in whom
it is difficult to obtain an adequate volume of autograft,5 and a rate
of recurrence of 30% to 50% has been reported.1 Other
complications include injury to the growth plate, pathological
fractures, donor-site morbidity and infection. This technique may
also require long periods of immobilisation and hospitalisation.2
Capanna et al9 popularised the use of an injection of
methylprednisolone acetate as treatment for simple bone cysts.
Another controversial topic is the natural history of the bone cysts.
Much of the data on this subject are only assertions. One thing
that is known is that during the natural course of this lesion at
least one pathological fracture develops in almost all cases. The
rare incidence of this lesion after maturation has generated the
idea that the cysts regress and recover spontaneously.12 Larger
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cysts are at higher risk of recurrence.19,20,22, In our series, the cysts
usually took up over 90% of the transverse diameter of the bone,
resulting in a thin cortex and hence pathological fractures. In the
single patient without a pathological fracture, both the cyst index
(1.10) and cyst transverse diameter as a proportion to the total
transverse diameter of the bone (0.75) were smaller. Active cysts
near the epiphysis are more likely to recur than latent cysts
separated from the epiphysis by a normal interval of bone.9,12,23, In
our study, patient age was a more reliable predictor than proximity
to the growth plate.14 RANKL-mediated upregulation of
osteoclasts may hold the key to the pathogenesis of UBCs, and
further studies are planned to explore this hypothesis further.
Novel avenues for UBC treatment may therefore need to be
directed at down regulation of the pro-osteoclast cytokines.
Resolution of these defects by targeted medical therapies to
restore the normal osteoblast/osteoclast signaling may reduce the
high failure rate of current therapies and avoid the requirement for
invasive intervention in this group of patients.
Many factors that can affect the healing of cysts were attributed.
Many factors such as the patient’s age, volume of the cyst,
localization of the cyst, the distance of the cyst from the epiphysial
line and gender of the patient and even the treatment modality
were attributed and serious studies were performed about these
factors. However a consensus could not be reached on any factor
or factors that can affect the results. In our study no statistically
significant difference was found in either group between the
healed and unhealed groups in terms of age, gender, volume, and
distance to the physical line or treatment modality. The presence
of fluid secretion and the pressure increase secondary to the
increased fluid and the cytokines that the fluid contains are
important factors that play role in pathogenesis of this lesion.

CONCLUSION
Steroid has no primary curative role in the treatment of bone
cysts, but that other factors occurring during steroid injection or
natural course of the cyst itself (pathological macro and/or micro
fractures developing during the treatment process, procedures
causing a decrease in intracystic pressure during injection) may
play a supportive role in the healing process. We Faith on that
when the fluid that is continuously secreted reaches a certain
volume, in addition to venous obstruction, the arterial circulation is
also affected and both play an important role in the pathogenesis
of this lesion. In the steroid injection technique, the cortical hole
that is opened and the fluid removed during steroid injection cause
a decrease in intracystic pressure. We think that this process
plays the primary role in the healing of the cyst.
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