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bone cyst using demineralized bone matrix: a
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Abstract

Background: Various treatments for unicameral bone cyst have been proposed. Recent concern focuses on the
effectiveness of closed methods. This study evaluated the effectiveness of demineralized bone matrix as a graft
material after intramedullary decompression for the treatment of unicameral bone cysts.

Methods: Between October 2008 and June 2010, twenty-five patients with a unicameral bone cyst were treated
with intramedullary decompression followed by grafting of demineralized bone matrix. There were 21 males and 4
female patients with mean age of 11.1 years (range, 3–19 years). The proximal metaphysis of the humerus was
affected in 12 patients, the proximal femur in five, the calcaneum in three, the distal femur in two, the tibia in two,
and the radius in one. There were 17 active cysts and 8 latent cysts. Radiologic change was evaluated according to
a modified Neer classification. Time to healing was defined as the period required achieving cortical thickening on
the anteroposterior and lateral plain radiographs, as well as consolidation of the cyst. The patients were followed
up for mean period of 23.9 months (range, 15–36 months).

Results: Nineteen of 25 cysts had completely consolidated after a single procedure. The mean time to healing was
6.6 months (range, 3–12 months). Four had incomplete healing radiographically but had no clinical symptom with
enough cortical thickness to prevent fracture. None of these four cysts needed a second intervention until the last
follow-up. Two of 25 patients required a second intervention because of cyst recurrence. All of the two had a
radiographical healing of cyst after mean of 10 additional months of follow-up.

Conclusions: A minimal invasive technique including the injection of DBM could serve as an excellent treatment
method for unicameral bone cysts.
Background
Unicameral bone cysts (UBC) are benign fluid-
containing lesions lined by a thin membrane. They are
found in the metaphysis of long bones with the most
common site being the proximal humerus followed by
the proximal femur even though they may be found in
the calcaneus and pelvis. UBCs occur usually in the first
two decades of life. Those cysts that abut a physis are
termed active and those separated from the physis are
called inactive cysts. UBC may cause repetitive patho-
logical fracture and skeletal deformities during growth
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because of its proximity to the physis. Surgical proce-
dures for the management have ranged from simple cur-
ettage with bone graft [1] to subperiosteal resection [2].
However, considering that the aim of treatment of UBC
is the prevention of fracture and skeletal deformity asso-
ciated with repeated fractures, aggressive open proce-
dures are not justified any more [3-8].
Since the intralesional steroid injection was introduced

by Scaglietti in 1974 [9], many percutaneous or minimal
invasive procedures have been proposed [10,11]. How-
ever, the success rate of percutaneous procedures has
been reported to vary [3,12]. Recent studies focus on the
effectiveness of percutaneous procedures in terms of re-
currence rate and the number of procedures. The basic
concept of closed method is decompression of cyst fol-
lowed by grafting of osteogenic materials. Many authors
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Table 1 Modified Neer classification of radiological
results

Classification Description

Healed Cyst filled by new bone, with or without small
radiolucent area(s) < 1 cm in size

Healing with
defects

Radiolucent area(s) < 50% of the diameter of bone,
with enough cortical thickness to prevent fracture

Persistent cyst Radiolucent area > 50% of diameter of the bone and
with a thin cortical rim. No increase in the size of the
cyst. Continued restriction of activity or repeated
treatment is required

Recurrent cyst Cyst reappeared in a previously obliterated area, or a
residual radiolucent area has increased in size
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have tried injecting different graft materials. Deminera-
lized bone matrix (DBM) has recently served as a bone
substitute in many orthopedic fields and favorable
results were reported [7,13,14].
The purpose of this study was to evaluate the effect-

iveness of DBM as a graft material after intramedullary
decompression for the treatment of unicameral bone
cysts in terms of the overall success rate, recurrence and
the time to healing.

Methods
Between October 2008 and June 2010, twenty-five
patients who were diagnosed with unicameral bone cyst
were enrolled in this study. There were 21 boys and 4
girls, with a mean age of 11.4 years (range, 3–19 years).
The mean follow-up period was 23.9 months (range,
15–36 months). The proximal metaphysis of the hu-
merus was affected in 12 patients (48%), the proximal
femur in five (20%), the calcaneum in three (12%), the
distal femur in two (8%), the tibia in two (8%), and the
radius in one (4%). There were 17 active cysts and 8 la-
tent cysts. In all patients, the diagnosis was made after
radiographic workup for pain with activities of daily liv-
ing or secondary to a pathologic fracture. Eight patients
(32%) had experienced more than one pathologic frac-
ture before being admitted to our clinic. For the patients
with recent pathologic fracture, management for UBC
was postponed at least 3 months because obliteration of
cyst after healing of fracture may occur although it is
not the rule. In this study, all fractures were managed
conservatively and no patient achieved obliteration of
cyst after healing of fracture.
All procedures were performed by the senior authors

(IH Park, DS Shin) under general anesthesia and guided
by fluoroscopy. A less than 2-centimeter-skin incision
was made over the thinnest accessible wall of the cyst
avoiding neurovascular structures. A cortical window
was created to allow sweeping movement of curettes and
moving along the cyst lining. A sample tissue was sent to
histopathological analysis; diagnosis of UBC was con-
firmed in all patients. The content of the cyst was aspi-
rated and intramedullary decompression was performed
with a curette. Any septa within the cysts were also
removed by curettes. After washing out the cyst with
normal saline, gel-type DBM (ExFuse™, Hansbiomed Inc,
Seoul, Korea) was injected. The volume of the DBM was
determined by the size of the cyst, as measured on the
radiographs, using the formula (length ×width × height ×
π/6) [15]. The mean volume injected was 12 milliliters
(range, 5–25 milliliters). The wound was closed at least
10 minutes after injection of DBM to consolidate and
minimize the leakage of DBM. No metallic implant was
employed for stability in any patient. All patients were
discharged the day after surgery.
Physical activity was restricted for four weeks in
patients with a lesion in the upper extremity and six
weeks in those with a lesion in the lower extremity.
Radiographs were taken every month after the procedure
for three months after surgery and repeated every three
months until evidence of healing was observed. Radio-
logic change was evaluated by three musculoskeletal
radiologists according to a modified Neer classification
[1] (Table 1). Time to healing was defined as the period
required achieving cortical thickening on the anteropos-
terior and lateral plain radiographs, as well as consolida-
tion of the cyst. Interobserver agreement was determined
by Fleiss’ kappa test [16], which is a statistical measure
for assessing the reliability of agreement between more
than 2 observers. This study was approved by the institu-
tional review board at Kyungpook national university
hospital (KNUHMD_07-0005). All patients included in
this study were informed that their cases would be sub-
mitted for publication, and consented.
Results
The details of the 25 patients are given in Table 2.
The permanent pathology report confirmed all cysts as

UBC. At 4–6 weeks postoperatively, all patients were
pain free and had full range of motion of the adjacent
joint. Full activity including weight-bearing was resumed
within this time in all patients. At the last follow-up, all
patients were asymptomatic. Radiographical cyst healing
in terms of cortical remodeling was seen at a mean of
6.6 month follow-up (range, 3–12 months) (Figure 1).
Fleiss’ kappa value on rating of the modified Neer classi-
cation was 0.763. Two patients required a second inter-
vention because of cyst recurrence. The mean interval
from initial intervention to a second was 9.0 months
(range, 4–14 months). Both recurrences were active
cysts located in the proximal humerus and proximal
femur. Both patients had a radiographical healing of cyst
after mean of 10 additional months of follow-up. Four of
the 25 patients had incomplete healing radiographically



Table 2 Details of patients

No. Gender Age
(yrs)

Location Active/Latent Size (mm3) Previous fracture
(Yes/No)

Time to healing
(months)

Status

1 M 5 Proximal femur Active 39 × 31× 29 Yes 3 Recurrent cyst*

2 M 12 Calcaneus Latent 20 × 20× 29 No 4 Healed

3 M 12 Distal femur Active 25 × 16× 25 No 4 Healed

4 M 6 Proximal humerus Active 72 × 26× 20 No 4 Healed

5 M 16 Proximal humerus Latent 69 × 30× 25 Yes 8 Healed

6 M 13 Proximal humerus Active 39 × 20× 20 Yes 6 Healed

7 F 12 Proximal humerus Active 18 × 15× 20 No 8 Healed

8 M 10 Proximal humerus Active 37 × 16× 15 No 6 Healed

9 M 14 Proximal humerus Latent 35 × 27× 25 Yes 10 Healed

10 F 10 Proximal humerus Active 60 × 18× 16 No 6 Healed

11 M 10 Proximal humerus Active 70 × 25× 25 No 6 Healed

12 F 10 Distal femur Active 75 × 30× 23 No 6 Healed

13 M 7 Distal radius Active 11 × 12× 9 Yes 8 Healing with defect

14 M 12 Proximal humerus Active 25 × 28× 20 Yes 12 Healed

15 M 10 Proximal humerus Active 36 × 17× 15 No 8 Healing with defect

16 M 3 Proximal humerus Active 35 × 17× 28 Yes 3 Recurrent cyst*

17 M 11 Proximal femur Active 35 × 20× 20 No 10 Healing with defect

18 M 19 Proximal femur Latent 60 × 25× 25 No 10 Healed

19 M 8 Distal tibia Latent 18 × 14× 14 No 6 Healing with defect

20 M 18 Proximal femur Active 50 × 15× 20 Yes 9 Healed

21 M 13 Proximal femur Active 25 × 20× 13 No 6 Healed

22 M 18 Middle humerus Active 36 × 15× 13 No 7 Healed

23 M 8 Calcaneus Latent 18 × 18× 15 No 4 Healed

24 M 10 Calcaneus Latent 18 × 13× 15 No 5 Healed

25 F 11 Proximal tibia Latent 40 × 13× 15 No 7 Healed

* It was difficult to define time to healing for recurrent cases. Consolidation of DBM within cyst was considered as initial time to healing regardless persistent cyst.

Figure 1 Radiographical cyst healing after injection of DBM.
Plain radiographs A) of the right humerus before surgery in a
13-year-old boy with cystic lesion located at the proximal
meta-diaphysis B) at postoperative 24 months.
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showing small, persistent radiolucent areas within the
original cyst but had enough cortical thickness to pre-
vent fracture. None of four patients needed second
intervention until the last follow-up (Figure 2).
Extraosseous mineralization owing to leakage of DBM

was found in 2 patients, no additional surgery was ne-
cessary associated to DBM leakage. The leakage DBM
completely resorbed within 3 months in both cases
(Figure 3). There were no other significant complications
related to the procedure, nor did any fracture occur after
initiation of the above regimen.

Discussion
Although there is no standardized treatment for UBC, the
goal of treatment is to prevent pathological fracture and
skeletal deformities during growth associated to repeated
pathological fractures [3]. A painful lesion with precar-
ious cortical thinning demands surgical intervention,



Figure 2 Serial diagrams of final result of 25 cysts..
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rendering the bone at risk for pathological fracture. Surgi-
cal procedures include injection of corticosteroid
[12,17,18] or bone marrow [11,18], decompression with
cannulated screw(s) [6], intramedullary nailing [19,20]
and open curettage followed by bone grafting [21-23]. In
this study, we evaluated the effectiveness of DBM as a
graft material in UBC treatment in terms of overall heal-
ing rate, recurrence, time to healing and associated com-
plication. In the present study, the healing rate with a
single intervention was 92% (23/25) and it reached 100%
after a second procedure.
Figure 3 Leakage of DBM. Plain radiographs A) of the distal femur in a 1
(arrow) C) at the postoperative 13 months showing complete resorption o
To explain the etiology of UBC, several theories have
been proposed including a true intra-osseous synovial
cyst [24], the degenerative phase of a benign tumor [25],
failure to resorb hematomas [26], low-grade form of
osteomyelitis [27], and venous obstruction [28]. Of these
theories, venous obstruction has been suggested as being
the most probable cause of UBC. Considering that ven-
ous obstruction model is preferred, decompression of
cyst and injection of steroid or osteogenic materials has
replaced aggressive open procedure and bone grafting
[3,7,8]. There have been many reports on minimal
0-year-old girl B) at postoperative one month showing leakage of DBM
f extraosseous DBM.
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invasive procedures for the treatment of UBC
[12,17,18,29]. Scaglietti [9] first described the percutan-
eous injection of methylprednisolone acetate as a treat-
ment of UBC in 1974. Subsequently, many authors have
reported satisfactory result with high success rates ran-
ging from 50% to 90% [21,22,29,30] Simplicity and low
morbidity associated with steroid injection made it popu-
lar. However, usually several procedures are necessary to
achieve consolidation of the cyst. The classic report by
Scaglietti using percutaneous steroid injection showed
only 24% healing rate after a single injection [18]. Many
other studies also suggested that close radiological sur-
veillance should be maintained and repeated steroid
injections may be needed to achieve adequate consolida-
tion [12,17,18]. Steroid injection might inhibit produc-
tion of bone resorptive factors by its anti-inflammatory
effect. In addition, it reduces internal pressure of cyst
through trepanation. However, steroid injection does not
provide bone-forming potential in itself.
Since autologous bone marrow grafting for UBC treat-

ment was introduced by Lokiec in 1996 [31], the injec-
tion of bone marrow alone or in combination with DBM
has been proposed as an alternative to steroid injection.
The injection of bone marrow provides osteoprogenitor
cells and DBM could stimulate new bone formation
owing to its osteoinductive and osteoconductive proper-
ties [5,14,32]. Recently, many authors have evaluated the
effectiveness of DBM as a graft substitute and it is ap-
plied in many surgical grafting procedures including
spinal fusion, joint reconstructive surgery, trauma and
oral/maxillofacial surgery. With respect to the use of
DBM in UBC treatment, the effectiveness as a graft ma-
terial after intramedullary decompression has been evalu-
ated by some authors [7,10,11,29,33] Kanellopoulos et al
[13] and Rougraff et al [14] reported about 90% success
rate after a single procedure using a mixture of DBM and
autologous bone marrow and it took six to nine months
to achieve cortical remodeling radiographically. In the
Figure 4 Insufficient DBM in quantity leaded to inadequate healing o
3-year-old boy B) at postoperative 3 months showing filling defect of DBM
repeat intervention E) at 13 additional months of follow-up after a second
present study, we had a cumulative success rate of 100%.
In addition, the mean time to healing was 6.6 months. In
the current study, two cysts required a repeat procedure.
In both cases, the amount of DBM injected was not
enough to fill the entire cyst (Figure 4). The basic con-
cept of percutaneous procedure is the intramedullary de-
compression followed by grafting of osteogenic materials.
The importance of induction of osteogenesis following
intramedullary decompression in UBC treatment has
been advocated by several authors. The high recurrence
rate of steroid injection was probably caused by absence
of osteogenic potential. In this regard, DBM could be a
good grafting substitute for UBC treatment after intra-
medullary decompression owing to its excellent osteo-
genic property. In addition, it would be desirable to use
an adequate amount of DBM to fill the entire cyst. In the
case of Figure 3, it seemed that the insufficient DBM in
quantity led to inadequate healing of the cyst and eventu-
ally cyst recurrence.
ExFuse™ (Hansbiomed Inc, Seoul, Korea) used in the

current study is a mixture of carboxyl methyl cellulose
carrier and DBM extracted from freeze-dried allograft
with preserving its osteoinductive and osteoconductive
properties.
In the present study, we made a small skin incision

and created a cortical window over the thinnest access-
ible wall of the cyst. This made it possible to allow pas-
sage and sweeping movement of curettes and made it
easy to decompress the intramedullary pressure, remove
the cyst lining and get biopsy material. Even though our
procedure may seem to be a more aggressive than other
percutaneous procedures, the high success rate in the
present study may be attributed to more aggressive re-
moval of cyst lining and intramedullary decompression
through a cortical window Killian [8]. Another advantage
of making a cortical window includes obtaining the bi-
opsy material. Some malignant lesions such as Ewing’s
sarcoma or osteosarcoma may show cystic features
f the cyst. Plain radiographs A) of the proximal humerus in a
C) at postoperative 14 month showing recurrence of cyst D) after
intervention.
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radiologically [34,35]. Therefore, obtaining biopsy mater-
ial is important to confirm the diagnosis of UBC.
Our study has several limitations. First, we could not

perform any sound analysis to find associated prognostic
factors for persistent cyst or recurrence because the
number of patients enrolled was relatively small. How-
ever, the recurrence rate of the cyst was low (8%) even
though this study included many active cysts in younger
patients, which are known to be aggressive and resistant
to treatment [19,36]. Another limitation of our study is
the absence of a comparative group or randomized com-
parison. In future study, large scale and long-term
follow-up clinical studies are required.

Conclusions
Minimal invasive technique followed by DBM grafting
could serve as an excellent treatment method for UBC.
The method offers low morbidity, a short hospital stay,
and a high success rate. In addition, the advantage of
making a small cortical window allows easy decompres-
sion of cyst, complete removal of cyst lining and obtain-
ing biopsy material.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
All authors read and approved the final manuscript.

Acknowledgements
Demineralized bone matrix used in the present study was developed by
Hanbiomed Incorporated and achieved an official permission of production
and sales by Korean FDA.

Author details
1Department of Orthopaedic Surgery, Seoul National University College of
Medicine, Seoul National University Bundang Hopital, Gyeonggi-do, Korea.
2Department of Biomedical Sciences, Kyungpook National University, Daegu,
Korea. 3Department of Physical Therapy, Daegu University, Daegu, Korea.
4Department of Orthopaedic Surgery, Korea University College of Medicine,
Seoul, Korea. 5Department of Orthopaedic Surgery, Yeungnam University
College of Medicine, Daegu, Korea. 6Department of Orthopaedic Surgery,
Kyungpook National University School of Medicine, Daegu, Korea.

Received: 20 September 2011 Accepted: 17 July 2012
Published: 29 July 2012

References
1. Neer CS II, Francis KC, Marcove RC, Terz J, Carbonara PN: Treatment of

unicameral bone cyst. A follow-up study of one hundred seventy-five
cases. J Bone Joint Surg Am 1966, 48:731–745.

2. Fahey JJ, O’Brien ET: Subtotal resection and grafting in selected cases of
solitary unicameral bone cyst. J Bone Joint Surg Am 1973, 55:59–68.

3. Cho HS, Oh JH, Kim HS, Kang HG, Lee SH: Unicameral bone cysts: a
comparison of injection of steroid and grafting with autologous bone
marrow. J Bone Joint Surg Br 2007, 89:222–226.

4. Donaldson S, Chundamala J, Yandow S, Wright JG: Treatment for
unicameral bone cysts in long bones: an evidence based review. Orthop
Rev (Pavia) 2010, 2:e13.

5. Di Bella C, Dozza B, Frisoni T, Cevolani L, Donati D: Injection of
demineralized bone matrix with bone marrow concentrate improves
healing in unicameral bone cyst. Clin Orthop Relat Res 2010,
468:3047–3055.
6. Tsuchiya H, Abdel-Wanis ME, Uehara K, Tomita K, Takagi Y, Yasutake H:
Cannulation of simple bone cysts. J Bone Joint Surg Br 2002, 84:245–248.

7. Killian JT, Wilkinson L, White S, Brassard M: Treatment of unicameral
bone cyst with demineralized bone matrix. J Pediatr Orthop 1998,
18:621–624.

8. Mik G, Arkader A, Manteghi A, Dormans JP: Results of a minimally invasive
technique for treatment of unicameral bone cysts. Clin Orthop Relat Res
2009, 467:2949–2954.

9. Scaglietti O: Sull’ azione osteogenetica dell’ acetato di prednisolone.
Bolletiono e memorie della societa Tosco-Umbra di Chururgia 1974,
35:7.

10. Dorfman HD, Czerniak B: Bone tumors. St Louis: Mosby; 1998.
11. Wright JG, Yandow S, Donaldson S, Marley L: A randomized clinical trial

comparing intralesional bone marrow and steroid injections for simple
bone cysts. J Bone Joint Surg Am 2008, 90:722–730.

12. Hashemi-Nejad A, Cole WG: Incomplete healing of simple bone cysts after
steroid injections. J Bone Joint Surg Br 1997, 79:727–730.

13. Kanellopoulos AD, Yiannakopoulos CK, Soucacos PN: Percutaneous
reaming of simple bone cysts in children followed by injection of
demineralized bone matrix and autologous bone marrow. J Pediatr
Orthop 2005, 25:671–675.

14. Rougraff BT, Kling TJ: Treatment of active unicameral bone cysts with
percutaneous injection of demineralized bone matrix and autogenous
bone marrow. J Bone Joint Surg Am 2002, 84-A:921–929.

15. Shin KH, Moon SH, Suh JS, Yang WI: Tumor volume change as a predictor
of chemotherapeutic response in osteosarcoma. Clin Orthop Relat Res
2008, 376:200–208.

16. Fleiss JL: Measuring nominal scale agreement among many raters.
Psychol Bull 1971, 76:5.

17. Capanna R, Dal Monte A, Gitelis S, Campanacci M: The natural history of
unicameral bone cyst after steroid injection. Clin Orthop Relat Res 1982,
166:204–211.

18. Scaglietti O, Marchetti PG, Bartolozzi P: Final results obtained in the
treatment of bone cysts with methylprednisolone acetate (depo-medrol)
and a discussion of results achieved in other bone lesions. Clin Orthop
Relat Res 1982, 165:33–42.

19. Cohen J: Intramedullary nailing for the treatment of unicameral bone
cysts. J Bone Joint Surg Am 2001, 83-A:1279–1280.

20. Roposch A, Saraph V, Linhart WE: Flexible intramedullary nailing for the
treatment of unicameral bone cysts in long bones. J Bone Joint Surg Am
2000, 82-A:1447–1453.

21. Campanacci M, Capanna R, Picci P: Unicameral and aneurysmal bone
cysts. Clin Orthop Relat Res 1986, 204:25–36.

22. Farber JM, Stanton RP: Treatment options in unicameral bone cysts.
Orthopedics 1990, 13:25–32.

23. Spence KF Jr, Bright RW, Fitzgerald SP, Sell KW: Solitary unicameral bone
cyst: treatment with freeze-dried crushed cortical-bone allograft. A
review of one hundred and forty-four cases. J Bone Joint Surg Am 1976,
58:636–641.

24. Mirra J, Gold RH, Marcove RC: Bone tumors: diagnosis and treatment.
Philadelphia: Lippincott; 1980.

25. Broder HM: Possible precursor of unicameral bone cysts. J Bone Joint Surg
Am 1968, 50:503–507.

26. Pommer G: Zur kenntnis der progressiven hamatom-und
phlegmasieveranderungen der rohrenknochen auf grund der
mikroskopischen befunde im neuen knochenzystenfalle H. v. Haberers.
Arch Orthop U Unfall Chir 1968, 17:52.

27. Phemister DG: The etiology of solitary bone cyst. JAMA 1926, 87:1.
28. Cohen J: Etiology of simple bone cyst. J Bone Joint Surg Am 1970,

52:1493–1497.
29. Chang CH, Stanton RP, Glutting J: Unicameral bone cysts treated by

injection of bone marrow or methylprednisolone. J Bone Joint Surg Br
2002, 84:407–412.

30. Scaglietti O, Marchetti PG, Bartolozzi P: The effects of methylprednisolone
acetate in the treatment of bone cysts. Results of three years follow-up.
J Bone Joint Surg Br 1979, 61-B:200–204.

31. Lokiec F, Ezra E, Khermosh O, Wientroub S: Simple bone cysts treated by
percutaneous autologous marrow grafting. A preliminary report. J Bone
Joint Surg Br 1996, 78:934–937.

32. Komiya S, Minamitani K, Sasaguri Y, Hashimoto S, Morimatsu M, Inoue A:
Simple bone cyst. Treatment by trepanation and studies on bone



Cho et al. BMC Musculoskeletal Disorders 2012, 13:134 Page 7 of 7
http://www.biomedcentral.com/1471-2474/13/134
resorptive factors in cyst fluid with a theory of its pathogenesis. Clin
Orthop Relat Res 1993, 287:204–211.

33. Dormans JP, Sankar WN, Moroz L, Erol B: Percutaneous intramedullary
decompression, curettage, and grafting with medical-grade calcium
sulfate pellets for unicameral bone cysts in children: a new minimally
invasive technique. J Pediatr Orthop 2005, 25:804–811.

34. Bhagia SM, Grimer RJ, Davies AM, Mangham DC: Ewing’s sarcoma
presenting as a solitary bone cyst. Skeletal Radiol 1997, 26:722–724.

35. Sundaram M, Totty WG, Kyriakos M, McDonald DJ, Merkel K: Imaging
findings in pseudocystic osteosarcoma. AJR Am J Roentgenol 2001,
176:783–788.

36. Ahn JI, Park JS: Pathological fractures secondary to unicameral bone
cysts. Int Orthop 1994, 18:20–22.

doi:10.1186/1471-2474-13-134
Cite this article as: Cho et al.: Minimal invasive surgery for unicameral
bone cyst using demineralized bone matrix: a case series. BMC
Musculoskeletal Disorders 2012 13:134.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	link_Tab1
	Discussion
	link_Tab2
	link_Fig1
	link_Fig2
	link_Fig3
	link_Fig4
	Conclusions
	Competing interests
	Authors´ contributions
	Acknowledgements
	Author details
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5
	link_CR6
	link_CR7
	link_CR8
	link_CR9
	link_CR10
	link_CR11
	link_CR12
	link_CR13
	link_CR14
	link_CR15
	link_CR16
	link_CR17
	link_CR18
	link_CR19
	link_CR20
	link_CR21
	link_CR22
	link_CR23
	link_CR24
	link_CR25
	link_CR26
	link_CR27
	link_CR28
	link_CR29
	link_CR30
	link_CR31
	link_CR32
	link_CR33
	link_CR34
	link_CR35
	link_CR36

