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ABSTRACT

Objectives: Through this study, we want to explore the effectiveness of methylprednisolone injections to treat simple bone cyst (SBC).

Methods: We collected the data of all patients with SBC that were treated with percutaneous steroid injection (PSI). The study was conducted in
Cipto Mangunkusumo Hospital and we used a computerized search of operative reports to identify all SBC patients who were treated by PSI 3 times
between 2013 and 2016.

Results: A total of 10 patients were reported in these serial cases, 8 males and 2 females. The average age of these subjects is 7.8 years old.
Musculoskeletal Tumor Society functional score determine good result after 37 injection of steroid. Bone healing evaluation using Chang Criteria
showed a good healing proccess.

Conclusion: Steroid injection therapy for SBC yielded a good functional result. It gets solid union relatively quickly, simple operation procedure,
widely available, with less side effect. Therefore, this procedure could be a choice for treatment of SBCs patient. Further study needs to be conducted

with more sample size.
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INTRODUCTION

Simple bone cyst (SBC) is a benign tumor that is relatively rare. It
usually occurs in the first and second decade of life. The symptoms of
SBCs include pain, swelling, or stiffness at the nearestjoint. A pathologic
fracture is often the first sign of the lesion that patient realizes [1]. The
expansive cysts tend to thin and weaken the involving bone, producing
amechanical threat that may result in subsequent pathological fracture.
The etiology is unknown, but it is suspected that venous obstruction
elevates intraosseous pressure, leading to cyst formation [2]. Other
theories proposed include nitric oxide [3], increased lysosomal enzyme
activity [4], prostaglandins [5], oxygen free radicals [6], disorders of
synovial origin [7], and genetic causes [8].

Radiographically, the appearance of the SBC is centrally located, well-
circumscribed, radiolucent lesion with sclerotic margins. The lesion is
located within the diaphysis or the metaphysis of a long bone, abutting
or being remote from the cartilaginous growth plate, and epiphyseal
extension is unusual. The cortex is frequently thinned, and cortical
expansion may be present, but the width of the SBC does not exceed
the width of the neighboring plate. A periosteal reaction is absent
unless there has been a pathologic fracture. The diagnosis may be
demonstrated by conventional radiographs and magnetic resonance
imaging (MRI) [1].

The purpose of treatment of SBC is to restore bone strength, cortical
thickness, and obliteration of the cyst, as well as to prevent all possible
complications, and prolonged restriction of physical activity [1,9,10].
The appropriate treatment, however, remains uncertain, and a wide
spectrum of treatment modalities have been proposed ranging from
observation to subtotal resection [1].

More than 20 methods of treating SBCs have been described in the
literature, the most commonly used ones being curettage and bone
grafting, autogenic bone marrow, flexible intramedullary nailing,

and injections of steroids. Decompression and percutaneous steroid
injection (PSI) has many advantages, such as its simplicity, low cost,
high availability, and lack of direct post-operative adverse effects [9].
A study published by Scaglietti et al. reported that methylprednisolone
injections into the cyst resulted in a 96% treatment success rate [11].
This study reports the results of patients who were treated by steroid
injections in our institution.

METHODS

We collected the data of all SBC patients who were treated with three
times PSI in Cipto Mangunkusumo Hospital between 2013 and 2016.
The diagnosis of SBC was established by means of radiographs and MRI,
while functional outcomes were measured by Musculoskeletal Tumor
Society (MSTS) score. Lastly, post-PSI evaluation was conducted based
on radiographic examinations using Chang criteria 1 month after each
injection (Fig. 1).

The MSTS Scoring system is divided into 4 categories, with the maximum
score being 30; the score <25% of maximal score is categorized as bad,
25-49% is categorized as fair, 50-74% is categorized as good, and
>75% is categorized as very good.

The PSI in our hospital was performed with the following procedure:

¢ With the patient under general anesthesia, we visualize the lesion
with C-arm guidance

e Core bone needles no 11 are introduced in the proximal and the
distal pole of the cystic lesion

¢ Weevaluate the fluid (color) which came out from the cavity without
force and send it to histopathologic examination

e Afterthe characteristic fluid of SBC is empty, we aspirate hemorrhagic
one from the cavity and also send it to histopathologic examination

e The cavity was flushed with normal saline from proximal core bone
needle,

¢  With closed distal core bone needle, we perform PSI 80-120 mg.
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RESULTS

This study includes 10 patients consisting of 8 males and 2 females, with the
mean age of 7.8 years old (range 3-14 years old). The mean follow-up was
12.6 months (range 5 - 48 months). The locations of SBC in these patients
are as follows; 6 cases located at the humerus, 3 cases located at the femur;
and remaining 1 case located at the calcaneus. Four of these patients were
presented with pathological fractures. We followed up each patient every
1 month until 3rd PSI was completed, and every 6 months thereafter. The
overall characteristic features of the patients are shown in Table 1

Successful clinical outcomes with very good MSTS score were observed
90 of 10 (90%) and all cases 100% in 3 and 6 months after 3" PSI,

Table 1: Demographic characteristics of the patients

Characteristic N=10 (%)
Age (mean+SD) 7.8+1.2y
Group age

0-10y 7 (70)

11-20y 3(30)
Sex

Male 8 (80)

Female 2 (20)
Location

Humerus 6 (60)

Femur 3(30)

Calcaneus 1(10)
Site

Right 3(30)

Left 7(70)
Pathological fracture

Yes 4 (40)

No 6 (60)

Results were described in frequency (percentage) for proportion data and
mean#SD for numerical data; N=number of patients, y=year. SD: Standard
deviation

Table 2: MSTS functional score in SBC patients

Variable MSTS score n (%)
Time of evaluation pre-procedure
Bad 3(30)
Fair 7 (70)
Good 0(0)
Very good 0(0)
1 month after 1% PSI
Bad 0(0)
Fair 3(30)
Good 7 (70)
Very good 0(0)
1 month after 2™ PSI
Bad 0(0)
Fair 0(0)
Good 5(50)
Very good 5(50)
1 month after 37 PSI
Bad 0(0)
Fair 0(0)
Good 3(30)
Very good 7 (70)
3 month after 37 PSI
Bad 0(0)
Fair 0(0)
Good 1(10)
Very good 9 (90)
6 month after 3 PSI
Bad 0(0)
Fair 0(0)
Good 0(0)
Very good 10 (100)

Results were described in frequency (percentage) for proportion data;
n=number of patients. MSTS: Musculoskeletal Tumor Society, SBC: Simple bone
cyst, PSI: Percutaneous steroid injection
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respectively. MSTS scoring evaluation of this study is presented in
Table 2.

We noted no recurrent cases or no response to treatment in our study
during follow-up. Bone healing was assessed using Chang criteria for
radiological examination (Fig. 2).

We also recorded size of lesion after patients got complete PSI (Fig. 3),
of which the smallest size of lesion was 0,2 cm and the largest was 1 cm.

DISCUSSION

Many studies stated that SBC is more common in males than in
females with comparison 3:1 and it particularly occurred in the
first and second decades of life. The most common predilection
of SBC is in proximal humerus (59%) followed by proximal femur
(25%) and calcaneus (6%) [1,12]. The result of this study follows
the trend of previous studies with the prevalence of SBC more
common in males than in females (8:2). Also similar with previous
studies, SBCs in our cases occurred on the first and second decades
of life with 6 of 10 (60%) cases located in the humerus, followed
by 3 of 10 (30%) in the femur and the remaining 1 (10%) in the
calcaneus.

In our study, pathological fractures were significantly more common
in the humerus than femur which was comparable to previous studies.
It is believed that due to the absence of a significant mechanical load,
which usually leads to significant pain, SBC in the humerus remains
undetected longer than femur. Thus, SBCs in the humerus often grow
until they reveal themselves through a pathological fracture usually
arising in the context of a minimal trauma [13].

The appropriate treatment, however, remains uncertain, with a wide
spectrum of treatment modalities having been proposed ranging from
observation to subtotal resection. The most common of which being
the Intralesional curettage combined with bone graft or synthetic
graft [14,15]. It was also the standard treatment in all SBC patients
in our hospital before 2013. Curettage eradicates the source of bone-
destroying enzymes by cleaning the cyst membrane and bone/synthetic
graft acts as an osteoconductive for bone healing process [13,14].
SBCs were initially treated with curettage and bone grafting, but the
recurrence rate was 40-60% [15,16].

The role of methylprednisolone in enhancing bone healing is by
reducing the cyst fluid production from the inner cyst wall with its
antiprostaglandin effect or by decreasing the cyst pressure after initially
drilling a hole and aspirating the fluid [17].

The fluid of SBC contains combination of substances, including are
prostaglandins, free oxygen radical, interleukins, cytokines and
metalloproteinase. This combination of substances results in higher
pressure of the fluid inside the cyst compared to pressure in the bone
marrow causing bone necrosis. Some of the SBC will spontaneously
recover, however others may also enlarge until symptoms exist and
requiring treatment [10,14,18].

From many of previous studies, the efficacy of PSI in SBC patients
is still debatable. Study conducted by Kadhim et al. stated that the
curettage therapy has higher rate bone healing compared to steroid
therapy (98.7% vs 77.4%) [12]. Meanwhile, Mylle et al. mentioned in
their study that steroid is a chosen method for treatment of SBC due
to it is simplicity, effectiveness and safety [14]. Scaglietti et al. reported
that methylprednisolone injections into the cyst resulted in a 96 %
treatment success rate [11]. In our study, PSI resulted in good response
and no recurrent cases during follow up.

All patients were treated with 3 times of PSI with 1 month interval for
each injection. The number of injection referred from several previous
studies. Campanacci et al. reported healings in 68% of cysts treated
with methylprednisolone [19]. Each patient was submitted to 3-4
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injections of methylprednisolone. Hashemi-Nejad et al. also performed
a similar study that a number of injections was 3 times [20]. Moreover,
a study from Scaglietti et al. noticed that 76% of failure happened in
one-time PSI treatment [11].

The patient’s functional outcomes were evaluated using MSTS
scoring system which is divided into upper and lower extremity. Each
item has 0-5 scale, with higher score reflects higher progression of
functional outcomes. The results show that 6 months after 3rd PSI,
functional outcomes of all patients are very good even exceeding
several previous studies. A study from Cho et al. found the success
rate after steroid injection for SBC was 86.7% (26 of 30 patients) [21].
Another study that was conducted by Pavone et al. showed a good
clinical outcome after steroid injection (98/100) [22].

Fig. 1: Radiographic evaluation by Chang criteria. (a) Healed cyst,
(b) healing with defect, (c) persistent cyst, (d) recurrent cyst

Fig. 2: Radiology evaluation in patient with simple bone cyst
on left femur. (a) pre-injection (b) 1-month post 1% injection
(c) 1-month post 2" injection (d) 1-month post 3" injection
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Fig. 3: Size of lesion evaluation after complete percutaneous
steroid injection (PSI) in patient with a simple bone cyst on left
femur. After PSI, the radiographic evaluation of all patients by
Chang criteria achieved healed criteria
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The radiographic outcomes were measured using Chang criteria [23].
Based on this criteria, there are 4 classifications of bone healing, those
are (1) healed (cyst filled by formation of new bone with or without
small static, radiolucent area(s) <1 cm in size), (2) healed with defect
(static, radiolucent area(s) less than 50% of the diameter of bone
with enough cortical thickness to prevent fracture), (3) persistent
cyst (radiolucent areas >50% of diameter of the bone and with a thin
cortical rim. No increase in cyst size. Continued restriction of activity
or repeated treatment is required), and (4) recurrent cyst (cyst
reappeared in a previously obliterated area or a residual radiolucent
area has increased in size). Radiographic examination was performed
before first injection, as well as 1 month after 1%, 2", and 3" PSI,
respectively.

The results shows that all patients have good radiological outcomes
(complete healing) in 6-month follow-up after 3™ injection. All of the
patients were healed (cyst filled by the formation of new bone with or
without small static, radiolucent area(s) <1 cm in size). These results
are better from several previous studies. Oppenheim et al. conducted a
study to evaluate steroid injection in SBC, and the result was 75% of the
cysts which achieved satisfactory radiological healing after numerous
injections [24]. A meta-analysis study from Kadhim et al. published
that radiological healing after steroid injection for SBCs achieved
83.6% [12].

In our cases, clinical outcomes were consistent with radiological
outcomes. Other case series also showed satisfactory radiological and
clinical outcomes following steroid injection [25]. Hashemi-Nejad et
al. reported 24 of 24 (100%) children with satisfactory radiological
outcomes and 23 of 24 (96%) had good clinical results. However,
5 of 8 (63%) children with an unsatisfactory radiological outcome
had a satisfactory clinical result. Hashemi-Nejad reported that
good radiological outcomes always had good clinical outcomes, but
good clinical outcomes are not always in line with good radiological
outcomes [20].

The relationship between basic characteristics with bone healing and
SBC recurrence from several previous studies remains controversial.
Chang et al. confirmed that there is a significant relationship between
the size of the cyst and the patient’s age but not on gender, location,
type of cyst, and pathological fracture [23]. Another study conducted by
Baig et al. showed the same thing that age was reported to be a reliable
predictor, with children >10 years of age having a higher rate of cyst
healing than those <10 years old [15]. Hashemi-Nejad and Cole said
that there was no significant relationship between radiology results and
cyst size, type or age [20]. Recently, Haidar et al. reported that a lesion
located <2 cm from the growth plate may be a risk factor for recurrence.
In the present study, a significantly higher recurrence rate was found
for patients with a lesion contacting the physis [16]. However, the other
studies demonstrated that the results of PSI might be worse in as many
as half of the patients had the lesion relapses [26]. In addition, despite
its anti-inflammatory properties, extra care should be taken when
administering steroid injection, due to its possible adverse effect [27-
30]. Palanisamy et al. showed that the number of adverse drug reaction
of steroid was 2 (3,3%) [31].

CONCLUSION

Steroid injection therapy for SBC yielded a good functional result. It
gets solid union relatively quickly, have a simple operation procedure,
is widely available, and have less side effect.Therefore, this procedure
could be a choice for treatment of SBCs patient. To furthermore
strengthen this conclusion, Further study needs to be conducted with
more sample size.
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APPENDIX

Consent Form for Case Reports
Case Report: Simple Bone Cyst Treated with Percutaneous Steroid
Injection

Principal Investigator: Achmad Fauzi Kamal

Department of Orthopaedic and Traumatology, Cipto Mangunkusumo
General Hospital/Faculty of Medicine University of Indonesia
(+62) 81511450189

You are being asked to consider allowing Achmad Fauzi Kamal to use
information about your disease to write what is called a case report.
Case reports are typically used to share new unique information
experienced by one patient during his/her clinical care that may be
useful for other physicians and members of a healthcare team. A case
report may be published (in print and/or via internet dissemination)
for others to read and/or presented at a conference. This form explains
the purpose of this case report. Please read this form carefully and take
your time to make your decision and ask any questions that you may
have.

The purpose of this case report is to inform other physicians about the
effectiveness of methylprednisolone injections to treat SBC.

Your information being used for this case report includes your self-
identity and medical history.

Achmad Fauzi Kamal is obligated to protect your privacy and not
disclose your personal information (information about you and your
health that identifies you as an individual,for example, name, date of
birth, and medical record number). When the case report is published
or presented, your identity will not be disclosed.

Although your personal information collected or obtained will be kept
confidential and protected to the fullest extent of the law, there is a
limited risk associated with this case report that could result in a loss of
confidentiality by virtue of your unique experience.

You will not directly benefit from participating in this case report. The
information that can be shared with other healthcare professionals,
however, may improve the care that is received by others in the future.

Allowing your information to be used in this case report will not involve
any additional costs to you. You will not receive any compensation.

Taking part in this case report is your choice (voluntary). You may
choose not to take part or you may change your mind at any time.
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However, once the case report is written and published, it will not be
possible for you to withdraw it. Your decision will not result in any
penalty or loss of benefits to which you are entitled including the
quality of care you receive.

You will be told about any new information relating to this case report
that may affect you.

Your signature below means that you have read the above information
about this case report and have had a chance to ask questions to help
you understand how your information will be used and that you give
permission to allow your information to be used in this case report.

If you have any questions please contact Achmad Fauzi Kamal.

SUBJECT CONSENT TO PARTICIPATE

Case Report Title:

Name of Participant:

Participant/Substitute decision-maker
By signing this form, I confirm that:

. The case report has been fully explained to me and all of my
questions have been answered to my satisfaction

. I have been informed of the risks and benefits, if any, of
allowing my information to be used in this case report

. [ have been informed that I do not have to participate in this
case report

. I have read each page of this form

. I authorize access to my personal health information
(medical record) as explained in this form

I have agreed to participate in this case report

Name of Participant/Substitute Signature Date

Decision-maker (print)
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