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Functional and Radiological Outcome of Non-operative Management of
Simple Bone Cyst of Humerus Presenting with Pathological Fracture
Dominic Puthoor¹, Dijoe Davis¹, Shafeeq Muhammed Abubekkar¹
Abstract
Simple bone cyst (SBC) is a tumor-like lesion affecting bone. Humerus is the most common site of SBC. Most of the
cases of SBC in humerus presents with a pathological fracture. In our study, patients presenting with pathological fracture
of SBC in humerus were treated with intracystic injection of Depo-Medrol (methylprednisolone acetate) under
computed tomography guidance followed by immobilization in U-slab for 1 month. Clinical and radiological assessment
was done during follow-up. It is found that the patients promptly regain excellent function though radiologically healing
of the lesion is only partial.
Keywords: Simple bone cyst, Tumor-like lesion, Pathological fracture.
Introduction
Simple bone cyst (SBC) or unicameral cyst is not a tumor;
it is a tumor-like lesion of bone [1,2,3]. The WHO
defined SBC as intramedullary, usually unilocular, cystic
bone cavity lined by fibrous membrane and filled with
serous or serosanguineous fluid, which arises in the
metaphyseal region of long tubular bones in juxtaposition
to the epiphyseal plate [4,5]. Humerus is the most
common site of SBC. Most of the cases of SBC in humerus
presents with a pathological fracture [6].
There is no consensus or official guideline for how to treat
SBCs. Classical treatment of SBC is curettage and bone
grafting. With better understanding of pathology, it is well
accepted that curettage and bone grafting is over
treatment in SBC. Even with curettage and bone grafting
healing rates as low as 25–36% has been reported. These
rates improved slightly from 37 to 50% even after a repeat
procedure was performed [7]. Intralesional steroid
injection became popular in the 1980s and later
autologous bone marrow injection [8,9]. Now, it is well
accepted that venous obstruction is the cause for the
lesion. Chigiraet al. [10]considered the multiple
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punctures made in the cyst normalize its local circulation
and disrupt any venous obstruction. Decompression can
be achieved by needles, curettes, or implants such as
cannulated screws, K-wires, or flexible intramedullary
nails. Author ’s feels that most natural way of
decompression is achieved by fracture at the site of lesion.
It is found that fracture induces healing in SBC[11]. In
this study, basically, we made use of fracture’s ability to
heal the lesion. Steroid injection is combined in most of
the cases so as to induce further healing.
Material and Methods
Our study site is Amala Institute of Medical Sciences,
Thrissur. Moreover, the study design we used is historical
cohort study where we can include the retrospective and
prospective study together. Moreover, our study period is
defined from January 2015 to December 2016. Data of the
patients included in the study are obtained from the
tumor registry which is maintained in the Department of
Orthopaedics from 2008 and from patients who are on
regular follow-up in tumor clinic in the Department of
Orthopaedics at Amala Institute of Medical Sciences. The
register maintains the full address and contact phone
number of patient. In cases of SBC, tumor registry also
provides Enneking’s score after the procedure [12]
modified Neer’s grade of cyst healing [13] at each followup and the cyst index at initial presentation (Table 1 and
2). The data available are cross checked with the
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Graph 1: Sex Ratio

Graph 2: Distribution of simple bone cyst in different age
groups.

histopathology register in the Department of Pathology
and register of orthopedic diseases in the Department of
Radiology. There were a total of 35 patients with SBC of
humerus which was diagnosed clinico-radiologically
during that period. Cases, where the diagnosis is not
certain, those who are not presented with pathological
fracture, those who opted for surgical treatment, and
those who lost for follow-up, are excluded from the study.
Among the 26 patients that are included in the study, all
were in the age group of 2–20 years and there were 8
female patients (30.8%) and 18 male patients (69.2%).
The usual treatment protocol followed in our institution
for a patient presenting with a pathological fracture of
SBC of humerus, which is diagnosed radiologically and
clinically is as follows. After basic serology investigations,
patient is taken to the computed tomography (CT) scan
room and CT scan is taken. After discussing with
radiologist, if CT scan picture is also suggestive of a SBC,
we plan for a CT-guided biopsy[14] in the same sitting.
Table 1: Modified Neer’s classification of cyst healing
Grade1(Healed cyst)

Cyst filled by the formation of new bone
with or without small static radiolucent
areas <1 cm in size (Fig.13 )

Grade 2(Healing with defect)

Radiolucent areas <50% of diameter of bone
with enough cortical thickness(Fig.12 )

Grade 3(Persistent cyst)

Grade 4(Recurrent cyst)

Radiolucent areas >50% diameter of bone
with thin cortical rim No increase in cyst
size(Fig. 11 )
Cyst reappeared in previously obliterated
area or a residual radiolucent has increased
in size (Fig. 10 )

Figure 1: X ray,initial, 1month,1year and 3year

Graph 3: Side of Involvment

First, we identify the area of cortical break which
inevitably occurs when there is a pathological fracture.
With the help of CT scan, point of entry is marked with a
non-removable marker. After taking universal
precautions, marked area is wiped with betadine solution.
The sterile field is covered with a hole towel. Under local
anesthesia, a trucut biopsy needle is passed along the
marking under CT guidance (Fig. 6) making sure that
needle is progressing through the cortical break[15]. An
attempt is made to take a core tissue or cyst wall lining
from lesion with trucut biopsy needle under CT guidance
and all these samples are sent for cytological examination
and biopsy. If the material obtained is mostly of serous or
serosanguinous fluid without significant solid material,
we presume that it is an SBC. In that case, cyst cavity is
aspirated with 18 gauge needle to get serous or
serosanguinous fluid. A spirated fluid also is sent to the
pathology department for making cell block to make sure
that we are not treating more grievous conditions.
After that, 2 ml of Depo-Medrol (methylprednisolone
acetate – 40mg/ml) is injected into the cyst cavity. During
injection, the needle is tilted in different directions so as to
make Depo-Medrol reach a wider area. After fully
injecting Depo-Medrol, patient is made to lying down in
same position for few more minutes. Simple dressing is
given at biopsy site.
After the procedure, a U-slab is given for the patient with
arm to chest strapping. This procedure is done as
outpatient procedure.Patientis sent home with analgesics

Figure 2: (a) X-Ray when presented with
fracture (b) X-Ray after 3 months

Figure 3: (a) X-Ray when presented
with fracture (b) X-Ray after 3 months
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Figure 4: a & b Xray after 1 year and 3 years

Figure 5: a X ray after 12 years

for 2 days after observation for 1hr. Patient is asked to
come for follow-up after a week to make sure that they
have no problem following the procedure and to collect
histopathology report. Most of the times, pathologist is
not able to give a definite diagnosis, but histopathology
examination helps to rule out other serious conditions
such as malignancy and infection which may mimic SBC
in appearance. SBC is mostly a clinicoradiological
diagnosis[16].
If the patient has no further complication following the
procedure, the second follow-up is done after 1 month. Uslab and strapping are removed and X-ray is taken for
radiolog ical evaluation w ith modif ied Neer ’s
classification system of SBC, and it is recorded by treating
doctor. Functional outcome is evaluated using Enneking’s
score for upper limb and it is divided into A– good
(100–80%), B– fair(80–60%), and C– poor(<60%)
outcome depending on the percentage of score at each
follow-up and it is recorded [12]. Further, follow-up is
done after 3months, 1 year, 3 years, and 5 years(Fig. 1).
Although we could contact by phone, every patient in the
study who had completed 5 years, only five patients
volunteered to come and take X-ray.

Figure 6: a. initial X ray with cortical break on
lateral side

Figure 5: b. X ray after 15 years

Results
There were 8 female patients (30.8%) and 18 male
patients (69.2%) in the study, that is, 2.25:1(Graph 1).
The minimum age of the patient included in the study was
2 years old and the maximum age of the patient included
was 19 years. There were 7 (26.9%) patients in the age
group of 3–10 and 15 (50%) patients in the age group of
11–15 and 6 (23%) patients in 16–20 age groups.
Most of the patients fall into the 11–15 age groups. The
mean age of the patients is calculated as 13.08 with a
standard deviation of 4.2(Graph 2). Of the 26 cases, 20
(76.9%) had the lesion on the right side and 6 patients
(23.1%) patients had SBC on the left humerus.
Considering our all 26 cases from January 2008 to
December2016, we have a mean follow-up of about 4.048
years.
Moreover, among the studied group of patients, 22
(84.6%) presented with pathological fracture in an active
cyst (<5mm) which is close to epiphyseal plate and 4
patients (15.4%) presented with a latent cyst which is far
(>5mm) from the epiphyseal plate. The mean cyst index
for the study is calculated as 4.042 with a standard
deviation of 0.37.
The Enneking’s score evaluation for functional outcome

Figure 6: b. X ray after 1month showing a
healing refracture on medial side

Figure 6: c. X ray after 8 months; size has
increased
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Figure 7: a&b re fracture and union

Figure 8: a: fracture and union

Table 2: Enneking’s score
Follow-up Period
1 month
3months
6 months
1 year

Excellent

Fair

Frequency(%)
15(57.7)
26(100)
26(100)
26(100)

Frequency(%)
11(42.3)

for patients at the end of 1 month showed that 15 patients,
i.e., 57.7% had an excellent outcome and 11 patients
(42.3%) had a fair functional outcome.
At 3-month follow-up, all of the 26 patients (100%) had
excellent functional outcome and at the end of 6 months
and 1 year also, there is excellent outcome for 100% of
patients. All patients who had completed 3years and
5years after initial fracture were contacted by phone.
Although all the patients did not come for clinical
evaluation, it was confirmed that they have excellent
function.
The modified Neer’s score for cyst healing was used to
find the radiological outcome by taking X-rays of
humerus(Table 3). At 1-month follow-up, all the 26
(100%) patients showed only Grade 3, a persistent cyst
with radiolucent areas >50% of diameter of bone with
thin cortical rim.
At 3-month follow-up, 5 (19.2%) patients showed Grade
2, means, healing with defectwhere radiolucent areas are

Figure 9: a: SBC treated by
isoelastic titanium nail. See the
nail crossing the physeal plate

Figure 9: b: X ray after nail
removal. Premature closure of
physis is seen

Figure 8: b: refracture and union

<50% of diameter of the bone with enough cortical
thickness(Fig. 2) and 21 patients (80.8%) remained
Grade 3(Fig. 3), indicating risk of refracture. Only in 20
cases, we could get X-ray after 3years, of which 18 cases
have Grade 2(Fig. 4).All five cases who X-ray we got after
5yearswereGrade 1 as per modified Neer’s score for cyst
healing. Fig. 5 shows X-ray after 12 and 15 years after
initial treatment.
Among 26 cases, fourcases presented with refracture later
during follow-up, means, 15.4% of cases went for a
refracture. Refracture occurred 3 months after initial
fracture in one case(Fig. 6); in other three cases, it was
between 6 months and 1 year(Fig. 7). These cases were
treated with simple immobilization.
We have long follow-up of two cases opted for surgery.
Fixation was done using titanium nail which was removed
after 6 months. One patient had early epiphyseal
closure(Fig. 8). In the other case, lesion progressed
further leading to another fracture. This was treated by
plaster immobilization (Fig. 9).
Discussion
The pathogenesis of SBCs remains theoretical, leading to
lack of consensus on the treatment of these lesions.
Although many factors are blamed in its etiology, the
theory of venous drainage defect defined by Cohen [17]
is among the generally accepted theoriesas it explains the

Figure 10: a: SBC with
pathological

Figure 10: b: Treated with
isoelastic titanium nail
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Figure 10: c: X ray after removal of the implant

Figure 10: d: Refracture occured within
one year which was treated conservatively

following aspects:
1. Chemical constituents of the fluid in cysts are similar to
serum
2. Drilling, reaming, and fracture help healing, as it opens
vascular channels between cyst and the venous system
3. Cyst fluid is the cause and obstacle to healing
4. Lesions occur in the rapidly growing and remodeling
area of cancellous bone.
Fluid inside SBC contains proteolytic enzymes and
substances increasing the osteoclastic activity such as
interleukin-1β, prostaglandinE2 (PGE2), and gelatinase.
There are two important factors in pathogenesis. This
PGE2 can activate osteoclasts and produce bone
resorption and steroids prevent this accumulation of
PGE2, therefore, help in cyst healing [18]. And another
proposal by Campanacciet al. was the microcrystals of
steroid may damage the cyst wall lining thereby inducing
cyst healing[19].
In our study, we depend on two aspects which help in the
healing of SBC.
1. Fracture helps to open vascular channel between cyst
and the venous system, leading to partial healing of lesion
2. Steroid inhibits prostaglandins and thus the
osteoclastic activity of fluid and its microcrystals damages
the cyst wall lining.
Recent article by Kim et al. had highlighted that fractures
on pathologic bone in proximal humerus SBCs often
Table 3: Modified Neer’s classification of cyst healing
Follow-up period
1month
3months
1 year
3 years

Grade1

Grade2

Grades3 and 4

Frequency(%) Frequency(%) Frequency(%)
-

5(19.2)
16(61.5)
18(90)

26(100)
21(80.8)
10(38.5)
2(10)

Figure 10: e: Healing after
conservative treatment

dramatically decrease cyst size, and patients with such
fractures have excellent clinical results in terms of healing
rate.
The modified Neer’s score predicts the chance of
refracture in SBC. In Grade 3, there is high chance of
refracture, while in Grade 2,the chance of further
pathological fracture is nil. During the course of study,
while observing the patients on follow-up, we noticed that
the cortex and trabecular around the remnant cyst
become so strong that it will not break with trivial trauma.
This phenomenon becomes full-fledged after epiphyseal
closure. Our study had shown that over the years, all cases
of SBC attain Grade 2. There are only four cases of
refracture in our series and all of them sustain it within 1
year after the first fracture. Refracture had induced further
healing and strengthened the bone.
An advantage of the study is that we have along follow-up
of patients which help to know about the prevalence of
refracture which is 15.4% in our study. During this long
follow–up, we found that there was no refracture after1
year in our study. Our study evaluated the functional
outcome of the patients unlike others which only evaluate
radiological outcomes. Consistent change from Grade 3
to Grade 2and3with time makes radiological evaluation
less significant. Chances of inter-observer variations
while reading X-ray is another limitation of radiological
evaluation.
Our study had the following limitations. It is confined to
only a group with a small sample size and our treatment
method is not compared with other management
techniques for SBC. Another disadvantage is, we cannot
isolate and analyze whether healing is due to the effect of
steroid or as a part of fracture repair process. Actually
Depo-Medrol (methylprednisolone acetate) injection is
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given for pathological fracture of SBC due to the
convenience to give it easily while doing a CT-guided
biopsy. The three refractured cases which were already
treated with steroid are treated with immobilization only.
This is because they were already diagnosed as SBC with
an earlier CT-guided biopsy and we do not have to do it
again for conformation. Hence, steroid injection is
avoided in refractured cases.
This study is only on humeral which is a non-weightbearing bone. The management totally changes for a

weight-bearing bone such as proximal femur, the second
common sit of SBC, which may require bone graft to
avoid malunion.
Conclusion
SBC is not a tumor. It is a tumor-like lesion with a selflimited nature. Pathological fracture is not a complication
of SBC, but it is nature’s method of healing the lesion so
do not treat them aggressively.
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