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Abstract
Study design: Patients had Aneurysmal bone cyst lesion that underwent to be
treated by Injection of Autologous Bone Marrow Aspirates (ABM) and follow up
of this case for the final results.

Patients and Methods: Sixteen patients had had Aneurysmal bone cyst had been
treated by ABM injections. Study have 16 patients 11 females (68.75 %) and 5
male (31.25 %). Age ranged from 3-14 years with average age 7.5 years. Number
of injections for every patient ranged from 2-6 times with average 4.4 times. This
study including 5 cases (31.25 %) with proximal femoral cyst, 9 cases (56.25 %)
had tibial cyst (2 distal and 7 proximal tibiea) and 2 cases (12.5 %) had proximal
humeral cyst. All patients treated by injection of Autologous Bone Marrow
Aspirates which obtained from the iliac crest. The bone marrow aspirates was
obtained percutaneous by bone marrow aspiration needle, According to follow
up X-ray during injections we decide continuity of injections. Average size of the
defect was 2.3 cm. and average amount bone marrow/inj. Was 10.2 cc.
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Results: Pain Score according to VAS ranged from 3-9 with average 5.7 which
was improved to average 1.5 at final follow up. Healing time ranged from 21 90 days with average 42.2 days. Motion of the arm as patients can move their
arm without pain was allowed. Weight bearing for the lower limbs also had
been allowed as patients felt pain subsided even there is no complete healing
radiological.
Conclusion: Aneurysmal Bone cyst has risk for fracture and recurrence after
various modalities of treatment. Bone marrow has the advantage of percutaneous
treatment (minimal Invasive) and has no recurrence reported for the current
study.

Introduction
Aneurysmal bone cyst (ABC) is a benign, tumor-like, highly
vascular, locally aggressive, and relatively rare osteolytic lesion
of unknown etiology [1]. Treatment options for aneurysmal bone
cysts are simple curettage with or without bone grafting, complete
excision, embolization, radiation therapy, or a combination of
these modalities [2,3]. Radical surgical excision should be the
goal of surgery to decrease the recurrence rate. Recurrence rate
is signiﬁcantly lower in case of total excision [4].

Autologous MSC have been harvested, processed, and
read ministered according to protocols distinct for the target
application. It ranges from simple single-step approaches by
injection of unprocessed or concentrated blood or bone marrow
aspirates, to fabrication of engineered constructs by natural
or synthetic scaffolds with cells [5]. Percutaneous injection of
autologous bone marrow [6,7], allogenic demineralized bone
matrix, and percutaneous curettage and bone grafting had been
used with widely variable success rate [8].

Material and Methods

Sixteen patients had aneurysmal bone cyst had been treated
by ABM injections. Study have 16 patients 11 females (68.75 %)
and 5 male (31.25 %). Age ranged from 3-14 years with average
Submit Manuscript | http://medcraveonline.com

age 7.5 years. Number of injections for every patient ranged from
2-6 times with average 3.0 times. Interval between injections was
2-3 weeks according to the size of the defect. This study including
5 cases (31.25 %) with proximal femoral cyst, 9 cases (56.25 %)
had tibial cyst (2 distal and 7 proximal tibiea) and 2 cases (12.5
%) had proximal humeral cyst. Three cases (18.75 %) had been
discovered after fractures and treated conservatively by slab,
cast or traction with persistence of parts of the cyst. Repeated
fractures at the same site of the cyst recorded in 3 cases with
more conservative treatment. Measurements of the cyst sizes
were calculated by MRI views ranged from 3-21 cm with average
size 14.8 cm.
All patients treated by injection of autologous bone marrow
aspirates which obtained percutaneous from the iliac crest. Site of
aspiration was changed every 3 ml. either in depth or directions.
According to the size estimated by the MRI the amount of bone
marrow is aspirate was obtained on heparinized syringes (Figure
1). Percutaneous injection of bone marrow to the site of the
cyst till resistance for injection and cyst cannot contain more
aspirates. Many cases has to aspirate the blood contents of the
cyst before injections; especially those whom coming without
previous fractures. Amount of aspirated marrow reduced every
time and needs for aspirates in the last injections may not need
to more than 5-7 cc. of aspirated bone marrow. Average numbers
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of injections were 4.4 times ranged from 3-6 with time intervals
between injections 2-3 weeks (Table 1). Clinical evaluations every
visit and routine X-ray before injections has to be obtained to

2/6

follow up the progress of healing. Average size of the defect was
2.3 cm. and average amount bone marrow/inj. Was 10.2 cc.

Figure 1: A: Percutaneous aspiration from the posterior Iliac crest, B: Bone marrow aspirates in heparinized syringes.
Table 1: Patients data preoperative postoperative.
S.No

Age

Time for
Healing

No. of
Injection

Size of
Select
(L)

Circumference

Size/cm

AVEGE of
BMA\Inj

VAS Pre

VAS Post

1

3

21

4

7

3.5

24.3

11.75

9

1

3

5

42

2

5

1

5

4.5

8

3

2

6

4

11

6

4

5

9

7

12

9

7

8

5

10

14

12

6

11
13
14

4
3
9

15

12

Average

7.6

16

11

35
28
49
63
42
28
70
90
28
35
49
21
35
42

42.3

4
3
4
6
3
4
2
2
2
2
4
3
2
2

3.0

9

2.5

22.5

12.5

10

9

9

8

1.5

12

4

3.5

15

7

2

14

15

6

2.5

15

12

9

2

9
4
8
8
4
7

3
2
3
2
2
2

27

15

10

8

6

9

24
16
18
8

14

8

1.5

12.5

6.6

2.1

14.8

3

1

3

10

10
8

30

10

20

10

15
10
10
10
15

12.8

10
10
8
9
9

10

9.3

1
0
4
2
1
3
3
2
2
1
0
0
0
2

1.5
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Results
Follow up ranged from 18 months to 4 years for all patients.
Close follow up until clinical improvement and radiological
consolidation of the cyst. Pain Score according to Healing time
ranged from 21 - 90 days with average 42.2 days. Motion of the
arm as patients can move their arm without pain was allowed.
Weight bearing for the lower limbs also had been allowed as
patients felt pain subsided even there is no complete healing
radiological. Painless non supported gait was observed and
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normal full activity with returning to their ordinary activities for
all patients. Sports activities like football and running were return
to normal in 7 children five out of them had tibial cyst (Figures 2
& 3) and other two patients had proximal femoral cyst (Figures 4
& 5) were returning to their normal sport activities. VAS ranged
from 3-9 with average 5.7 which was improved to average 1.5 at
final follow up (Figure 6). At final radiological evaluation we found
all cases had consolidated felling of cysts by bony tissue in X-ray
film and continuity of the cortical osseous structures. No cases of
recurrence were observed for the last follow up of all patients.

Figure 2: Juxta articular tibial aneurismal bone cyst close to proximal phuses in 3 years old girl A. Plain X-ray AP and lateral B,C: MRI of the same case
sagittal and axial cuts shows septum and how the cyst is close to physes.

Figure 3: Follow up X-ray for the girl A,B: 2 years follow up with formed tibia, C,D : 3 years follow up of the patients with remodeling of the tibia and
normal consolidated bone.
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Figure 4: A, B: Plain X-ray with proximal femoral Aneurysmal bone cyst AP and Lat. C,D: MRI pelvis with huge cyst close to the physes.

Figure 5: Follow up 3months Plain X-Ray with consolidated bone and patient can stand on his affected limb.

Figure 6: Shows the relation between size of defect and number of injections.
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Discussion
The prevalence of Aneurysmal bone cyst (ABCs) is 1.4 cases
per 100,000 individuals, and they constitute approximately 1 %
of all bone tumors [1,9]. It is known as benign, highly vascular,
locally aggressive tumors and there are reports for its recurrence
rates after curettage were reported to be equal or less than 50 %
[10].
Treatment of ABC is also controversial. The options for
treatment are curettage with or without bone grafting, complete
excision, arterial embolization, intralesional drug injections
(steroid and calcitonin), and radiation (2). En bloc resection is
preferred when the ABC is growing superficially and eccentrically
and more than half of the bone width is intact. Careful curettage
and bone grafting still remains the surgical method of choice in the
majority of cases, when the ABC is more destructive and affects
the subchondral bone of the joints [11]. Despite this osteogenic
characteristic, the clinical use of marrow as an osteogenic source
has remained limited [12]. In this study all patients with aneurysmal
bone cyst treated by repeated percutaneous autologous bone
marrow aspiration and intralesional injection which had neither
harvested site wounds nor injection site. Bhargava et al 2007
mentioned that the advantage of use of bone marrow without
operative exposure of either the donor or recipient site [12]. Bone
allografts, this material are employed mainly for reconstruction
of cases with bone defects. Disadvantages include the risk of
transmission of infectious agents and the risk of fracture due to
bone fragility
Selective arterial embolization is available since 1980s and
shows much promise for treating aneurysmal bone cyst in small
studies. Few cases have been treated with this therapy and
gives variable results in several studies [13]. Another method
of treatment is intralesonal injections for that difficult case like
juxtaarticular cysts which is difficult to treat by surgical approach
or there is a risk in surgery [14]. Depending on the size and nature
of the lesion, the patient’s fluid volume and blood loss may have
to be monitored closely. Special consideration is necessary in
dealing with aneurysmal cysts that are near open physes [15].

In this study we have 5 cases (31.25 %) (2 cases of proximal
tibial cyst and 3 cases with proximal femoral cyst) had
juxtaarticular aneurysmal huge cyst and no needs for adjuvant
material during intralesional injection of BMA with complete
consolidation. Special consideration is necessary in dealing with
ABCs that are near open physes. In literature there is a special
consideration then operating around physes. The reported rate of
physeal injury is significant, and patients and their families must
be made aware of this possibility. Furthermore, it has been shown
that attempts to spare the adjacent physes by performing less
¬than aggressive curettage of ABCs have resulted in increased risk
of local recurrence in patients with open growth plates [15,16].

Patients suffering from aneurysmal bone cyst require a long
follow-up due to the possibility of late recurrence of the tumor
[15]. Some studies have reported recurrence rates as high as 59%
with intralesional excision [17] and as low as 0% with resection
[18]. In this studies with 3 years follow up there are no recurrence
has been observed for all case Hammadi and Cole treated four
children with ABC by saucerization of the cyst and injection
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of BM after open excision of all new bone formation under the
periosteum. They concluded that bone marrow injections are
likely to augment the healing of aneurysmal cysts of long bones
treated with saucerization as well as reducing the morbidity and
costs of alternative bone-grafting methods [19].

Relatively little has been written regarding ABCs arising
near growth plates. In one study from the Rizzoli Institute, a
juxtaepiphyseal location was associated with an increased risk
of subsequent growth arrest and skeletal deformities [20].
Cummings et al. [21] used Argon beam in group of ABC and
inject intralesional phenol and they didn’t find any differences
between group treated by Argon beam with or without phenol
injection [21]. Shiel II et al. [22] reported 20 cases of ABC treated
by percutaneous injection of Doxycycline; they considered bild
up of normal bone cortex is a sign of healing with low recurrence
rate (5%) [22]. Brosjö et al. [23] reported case with aggressive
aneurysmal bone at the proximal humerus in Sweden women was
successfully treated using sequential percutaneous injections of
polidocanol after exclusion of malignancy [23].

Conclusion

Aneurysmal Bone cyst has risk for fracture and recurrence
after various modalities of treatment. Bone marrow has the
advantage of percutaneous treatment (minimal Invasive) and has
no recurrence reported for the current study. Risk and precautions
should be considered at cysts close to physes can be treated easily
by this simple technique. However we have no cases of recurrence
but we suggest this method of treatment for the recurrent cases
which were treated before by any other surgical procedure.
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