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Abstract— Aneurysmal bone cysts are uncommon lesions,
especially in the spine. They account for 1.4% of all primary
bone tumors and 15% of all primary spine tumors. ABCs are
expansible cystic lesions and can be locally aggressive.

all primary bone tumors and 15% of all primary spine tumors
[5] - [7]. Treatment modalities for aneurysmal bone cysts of
the dorsal spine have included en-bloc excision, curettage,
radiation therapy, and curettage with radiation therapy.
Surgical excision is often complicated by profuse
hemorrhage. Angiography and selective arterial embolization
has been used as a preoperative means of reducing tumor
vascularity [8] - [9].

There is a definite predilection for the lumbar region and the
neural arch is the part of the vertebra most commonly affected.
It is recommended that treatment should consist of total
excision or when this is not possible, curettage. Radiotherapy
should be reserved for those few cases where operation is
inadvisable.

II. CASE REPORT
A 46 years old male patient reported with complaints of upper
backache of 6 months duration. The backache was
intermittent in character and progressively increasing in
severity over the last two months. He complained of
numbness in both lower limbs of 2 months duration. On
examination, he had tenderness over the upper dorsal spine.
The motor power in the upper limbs was 5/5 and in the lower
limbs the motor power was 4/5.
Spinal MRI showed an expansive process implanted on the
right posterior arch of T11 of 5cm of transverse diameter and
5cm of Antero-posterior diameter. This lesion has polylobed
contours made of multiple boxes with hydro-hematic content
and an inclined hematic component. It overflows forward on
the point Antero-postero-lateral right of the vertebral body
and causes spinal cord compression at this level.

Index Terms— Aneurysmal bone cyst, ABC, Dorsal spine

I. INTRODUCTION
In 1942 Jaffe and Lichtenstein described two cases of a
peculiar blood cyst which they termed an aneurysmal bone
cyst. They recognized that the nature debated of the lesion
was not clear, but they were of the opinion that the
blood-filled cavity should be regarded as a large venous pool”
. The term aneurysmal was used to denote the “ blow out”
radiographic appearance which resembles the saccular
protrusion of the walls of clinical features of an aneurysm and
also because cystic blood-filled spaces are encountered at
operation. The name has been generally accepted, though
indeed it is neither aneurysm nor a bone cyst [1] - [2].
Current theory holds that it is a non-neoplastic reactive
condition, which is aggressive in its ability to destroy and
expand bone. The histogenesis of ABC remains unclear. It
may occur in bone as a primary lesion or can be found in
association with other tumors, such as GCT and
chondroblastoma [3] - [4].
Aneurysmal bone cyst (ABC) is an expansible cystic lesion,
which has the distended appearance of an aneurysm and
controversial pathogenesis [5] - [6]. The age distribution of
ABC is distinct, with the majority of lesions occurring in
skeletally immature patients. Although benign, ABCs can be
locally aggressive. Primary ABCs, that is, arising
independently with no underlying lesion, account for 1.4% of
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Patients typically present with pain and an enlarged mass in
the region of lesions that progress for months. On
radiographs, ABC lesions appear as an expansible,
radiolucent cyst most often in metaphysis [22]. The natural
history can be divided into 3 or 4 phases. The initial phase is a
small lytic lesion with evidence of lifting off of the
periosteum. The second phase (or mid-phase) is the growth
phase; the lesion is rapidly enlarging and demonstrates a
characteristic blown out appearance. These lesions are
noticed clinically at this phase. On initial radiograph, they
appear very aggressive and are very commonly mistaken for a
malignant tumor. The third phase is the stabilization phase,
when growth is slowed or stopped by some type of
intervention, allowing the periosteum to lay a new collar of
bone down as the lesion moves into the healing phase, which
is characterized by progressive ossification and calcification
of the cavity [24].

Figure: Medullar MRI showing an ABC of the dorsal spine
a/ Coronal reconstruction b/Sagittal reconstruction c-d/ axial
plane
A complete surgical resection was performed and showed
discovertebral tissue dissociated by aneurysm fissures filled
with hemorrhagic suffusions. These slits are lined with
numerous inflammatory cells with histiocyts and giant
multinucleated cells within a fibrous and siderophagic
background. The diagnosis of ABC was established. After 3
months, the patient had a relapse of the process and had a
radiation therapy on the T11 with a total dose of 30Gy, 15
fractions of 2 Gy in 23 days.
After 1year, the patient had no complaints and on the last
MRI of spine, there were a 28% increase in aneurysmal cyst
size of T11. He was referred to his neurosurgeon for a
surgery.

Staging system of the musculoskeletal tumor society (MTS)
for Aneurysmal bone cyst summarized by Enneking [10] [25].
Treatment of ABCs is usually by primary surgical resection,
which achieves very good control rates. For expendable
bones, an en bloc resection can be performed with local
control approaching 100% [25]. However, when en-bloc
resection cannot be performed, the usual surgical procedure is
curettage with or without the use of a physical adjuvant
(cryosurgery, phenolization) and bone graft or bone graft
substitute (methylmethacrylate), which results in local
control rates ranging from 65–90% [26] - [27]. At sites where
an adequate surgical procedure would result in significant
morbidity and/or poor cosmetic results (such as vertebral
lesions), radiotherapy (RT) has been used as an alternative.
The curative potential of RT in Aneurismal bone cysts has
been well documented in many clinical studies [25]. The
mechanisms by which RT can affect ABC are not completely
understood, but an obliteration of the small arteries has been
suggested.
RT is also alternatively used with other adjuvant therapies as
a post-surgical therapy in anatomical sites where complete
removal is impossible in order to sterilize the residual cyst
tissue [10].
Furthermore, RT has to be considered after excision of
recurrent lesions in order to improve the local efficacy [28].
The total RT doses reported in the literature range between
5-60 Gy. CT-based 3-dimensional RT treatment planning is
mandatory to achieve an optimal coverage of the whole soft
tissue mass and a protection of the surrounding normal tissue.
The complications reported were myelopathy and radiation
induced sarcomas [10] - [25].

III. DISCUSSION
Aneurysmal bone cysts (ABCs) are expansible osteolytic
lesions that contain blood-filled spaces separated by fibrous
septa containing giant cells [5] - [10] - [11].
Aneurysmal bone cysts constitute 1.4% of all bone tumor &
15% of all primary spine tumors. They commonly occur in
flat bones and in the spine Aneurysmal bone cysts are
common in the thoracic and lumbar region [10].
Recent studies have suggested that the pathophysiology of
ABC is similar to that of giant cell tumors of bone (GCTB).
In GCTB, the malignant cell secretes receptor activator of
nuclear factor k-B ligand (RANKL) [12] - [13] - [14].
The pathogenesis of ABC has been postulated as vascular
[15] - [16], neoplastic [17] - [18] and endocrine [19] - [20].
The Peak incidence is in the 2nd decade [10]. ABC is
typically found in children and adolescents under the age of
20 years, affecting females more often than males [21] - [10].
Aneurysmal bone cysts have been described at every level of
the spinal column except the coccyx. There is a definite
predilection for the lumbar spine [23].

Historically, RT for ABCs has resulted in local control rates
of 75–100% in many small series (comparable with surgical
results). Several investigators reported an incidence of
radiation-induced malignancies as high as 12–25%, causing
RT to fall out of favor. In the literature, all of the patients who
developed radiation-induced malignancies were treated

These lesions are often not confined to one vertebra and it has
been noted that the neural arch is the most common site. In an
analysis of seventy-four cases, 40 percent occurred in the
bodies and 60 per cent in the pedicles, transverse processes,
laminae and spinous processes [2].
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suboptimally, using obsolete equipment and techniques.
Low-energy photons are acceptable for treating superficial
tumors (less than 2 cm deep). Unfortunately, for deeper

[9]
[10]

tumors the skin or superficial dose can be significantly higher
than the dose prescribed to the tumor. In addition, when
treating near the bone, the biologic effective dose can be
increased by the increased absorbed dose in bone and by
increased scatter. When megavoltage therapy is used, both of
these issues are eliminated, thus reducing the radiation dose
to the overlying skin and the surrounding tissues, making the
distribution of dose more homogeneous [20] - [25].
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RT is administered using megavoltage therapy and CT
treatment planning to a prescribed tumor dose of 26–30 Gy
using standard fraction sizes [20].
Denosumab is a monoclonal antibody to RANKL, which had
beneficial effects in the case of ABC. He reduces osteoclasts
and increases serum sclerostin, which leads to depressed bone
formation, and inhibits DKK1, which inhibits the sclerostin
effect, thus increasing osteoblastogenesis [29] - [30] - [31].
Denosumab can result in symptomatic and radiological
improvement in ABC and may be useful in cases not
amenable to surgical interventions, although the long-term
outcome is unknown. [12] - [32].
About 90% of the relapses of ABC lesions occur within the
first 2 years after therapy. Thus, careful follow-up exams
should be conducted for at least 2 years after treatment, but a
follow-up of 5 years and more seems to be more adequate.
All patients who receive irradiation should undergo lifelong
monitoring for secondary neoplasms.

[15] Lichtenstein L. Aneurysmal
Cancer.1953; 6:1228–1237.

[6]
[7]
[8]

growth
2001;

[20] Simeng Zhu, BA, Kathryn E. Hitchcock, MD, PhD, and William M.
Mendenhall, MD Radiatio therapy for aneurysmal bone, (Am J Clin Oncol
2015;00:000–000)
[21] Cottalorda J, Kohler R, Sales de Gauzy J, et al. Epidemiology of
aneurysmal bone cyst in children: a multicenter study and literature review.
J Pediatr Orthop B. 2004; 13:389–394.
[22] Mendenhall WM, Zlotecki RA, Gibbs CP, et al. Aneurysmal bone cyst. Am
J Clin Oncol. 2006; 29:311–315.
[23] Jaffe, H. L. (1958) Tumors and Tumorous Conditions ofthe Bones and Joints.
Philadelphia: Lea and Febiger.
[24] Feginberg SJ, Marcus RB, 2001 Mega-voltage Radiotherapy for Anuerysmal
Bone Cyst. Int J RadiatOncol Biol Phys 49; 1243-124
[25] Enneking WF, 1986, a system of staging Musculoskeletal Neoplasms. Clin
Orthop 204:9-24
[26] Vergel De Dios AM, Bond JR, Shives TC, McLeod RA.Aneurysmal bone
cyst. A clinicopathologic study of 238cases. Cancer 1992; 69:2921–2931
[27] Papagelopoulos PJ, Currier BL, Shaughnessy WJ, et al. Aneurysmal bone
cyst of the spine. Management and outcome.Spine 1998; 23:621– 628.
[28] Georgios Zenonos, Osama Jamil, Surgical treatmen primary Spinal
Aneurysmal Bone Cyst, Experience from Children’s Hospital, Boston, Spine
40 no 8 p 230-234,2011
[29] Lange T, Schulte TL. Answer to the Letter to the Editor of H.Namazi
concerning ‘‘Denosumab: a potential new and innovative treatment option
for aneurysmal bone cysts’’ by Lange T, Stehling C, Frohlich B,
Klingenhofer M, Kunkel P, Schneppenheim R,Escherich G, Gosheger G,
Hardes J, Jurgens H, Schulte TL (2013). Eur Spine J 2013; 22:1417–22; Eur
Spine J 2013;22:2343.
[30] Namazi H. Letter regarding Denosumab: a potential new and innovative
treatment option for aneurysmal bone cysts. Eur Spine J 2013; 22:2342.
[31] Rapp TB, Ward JP, Alaia MJ. Aneurysmal bone cyst. J Am Acad Orthop
Surg. 2012; 20:233–241.
[32] R. GHERMANDI, S. TERZI, A. GASBARRINI, S. BORIANI. Denosumab:
non-surgical treatment option for selective arterial embolization resistant
aneurysmal bone cyst of the spine and sacrum. Case report, European Review
for Medical and Pharmacological Sciences 2016; 20: 3692-3695

REFERENCES

[5]

observations.

[19] Leithner A, Lang S, Windhager R, et al. Expression of insulin-like
factor-I (IGF-I) in aneurysmal bone cyst. Mod Pathol.
14:1100–1104.

ACKNOWLEDGMENT

[4]

Further

[18] Wyat-Ashmead J, Bao L, Eilert RE, et al. Primary aneurysmal bone cysts:
16q22 and/or 17p13 chromosome abnormalities. Pediatr Dev Pathol.
2001;4:418–419.

We thank Radiotherapy department and our radiotherapist-s
colleagues at national institute of oncology of Rabat who
provided care and support for the patient.

[3]

cyst.

[17] Oliveira AM, His BL, Weremowics S, et al. USP6 (Tre2) fusion oncogenes
in aneurysmal bone cyst. Cancer Res. 2004; 64:1920–1923.

The optimal prescription of radiation dose is essential for
avoiding the development of adverse reactions to RT. At our
institution, we treat ABCs by delivering between 26 and 30
Gy at 1.8 to 2.0 Gy per once-daily fraction or 1.2 Gy per twice
daily fraction to yield the most optimal outcome.

[2]

bone

[16] Leithner A, Machacek F, Haas OA, et al. Aneurysmal bone cyst: a
hereditary disease? J Pediatr Orthop B. 2004; 13:214–217.

IV. CONCLUSION

[1]

Clin Orthop 97:52-63
Campana R, Albissini U, Picci P et al (19865) Aneurysmal bone cyst of the
spine. J Bone Joint Surg Am 67-A; 527-531
STANLEY MICHAEL. Challenges in the management of aneurysmal Bone
Cyst of the third Dorsal Vertebra, University Journal of Surgery and Surgical
Specialities 2018, Vol. 4(1)
Sanerkin NG, Mott MG, Roylance J. An unusual intraosseous lesion with
fibroblastic, osteoclastic, osteoblastic, aneurysmal and fibromyxoid
elements. ‘‘Solid’’ variant of aneurysmal bone cyst. Cancer 1983; 51:2278 –
86.
Keith M. Skubitz, Justin C. Peltola, Edward R. Santos, and Edward Y.
Cheng, M Response of aneurysmal bone cyst to denosumab, Spine 2015;
40:E1201-E1204
Lau AW, Pringle LM, Quick L, et al. TRE17 (ubiquitin-specific protease 6
(USP6) oncogene translocated in aneurysmal bone cyst blocks
osteoblastic maturation via an autocrine mechanism involving bone
morphogenetic protein dysregulation. J Biol Chem 2010;
285:37111–20.
Taylor RM, Kashima TG, Hemingway FK, et al. CD14- mono- nuclear
stromal cells support (CD14R) monocyte-osteoclast differentiation in
aneurysmal bone cyst. Lab Invest 2012; 92: 600–5

Jaffe,H.L,and Lichtenstein, L,(1942) Solitary unicameral bone cyst
with emphasis on the roentgen picture, the pathological appearance
and the pathogenesis. Archives of Surgery, 44,1004-1025
MALCOLM C. HAY, DENNIS PATERSON, THOMAS K. F.
TAYLOR Aneurysmal bone cysts, THE JOURNAL OF BONE AND
JOINT SURGERY: VOL. 60-B, No. 3. AUGUST 1978
Ameli NO, Abbasion K, Saleh H et al (1985) Aneurysmal bone cyst
of the spine. Report of 17 cases. J Neuro Surg 63; 685-690
Beeler WJ, Helman CH, Campbell JA, (19570 Aneurysmal bone cyst
of the spineb, JAMA 163; 914-918
Campanacci M, Cervellati C, 1976 Aneurysmal Bone Cyst (Study of
127 cases, 72 with long term follow up) Ita J Orthop Traumatol
2:341-353
Edling NP, (1965) Is Aneurysmal bone cyst a true entity, Cancer 18;
1127-1130
Boriani S,De Lure F, Campanacci L et al 2001, Aneurysmal bone cyst
of the mobile spine. Report of 41 cases, Spine 26; 27-35
Campanacci M, Capanna R, Picci P, (1986) Aneurysmal bone cyst.

51

www.wjir.org

