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Abstract  

Background:  Aneurysmal bone cyst (ABC) of the spine  
is a rare entity. Treatment of these lesions is challenging.  

There are many surgical and nonsurgical options for manage-
ment of spinal ABCs.  

Aim of Study:  The aim of this study was to describe the  
surgical options and the clinical outcome of aneurysmal bone  
cysts of the spine.  

Patients and Methods:  This is a retrospective study done  
on six patients with primary spinal ABCs. A modified Frankel  

scale was used for assessment of the neurological status of  

the patients preoperatively and during the follow-up period.  

The WBB (Weinstein-Boriani-Biagini) system was used to  
describe the extent of the lesion depending on the data collected  

from magnetic resonance imaging (MRI) and computed tom-
ography (CT) scans.  

Results: The mean age was 20.3±5.9 (range, 15-30) years.  
There were four females (66.7%) and two males (33.3%). All  

the patients were stage ABCD according WBB surgical staging  

system. The surgical excision was complete in four patients  
(66.7%) and partial in two patients (33.3%). Out of the four  

patients who presented with neurological deficit, two patients  

(50%) improved markedly, one patient (25%) had moderate  

improvement, and the last patient (25%) was stable; three  

after complete excision and one after partial excision of the  

tumor. While no recurrences were detected in the patients  

who had complete excision, the two patients (100%) who had  

partial excision showed local tumor recurrence.  

Conclusions:  Surgical decompression of spinal ABCs can  
lead to significant improvement of the preoperative neurolog-
ical deficits. In order to decrease the recurrence rate of ABCs  

of the spine, the goal of surgery should be complete excision.  

Key Words:  Spinal – Aneurysmal bone cyst – Surgical – 
Outcome.  

Introduction  

ANEURYSMAL  bone cyst (ABC) is an expansile,  
osteolytic pseudotumoral bone lesion. It is a rare  

entity, representing about 1 % of all primary bone  
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tumors [1] . It frequently appears before the age of  

twenty years. It occurs slightly more frequently in  

females [2] . It usually involves the metaphysis of  
the long bones, however these tumors arise from  

the spine in about 10% to 30% of cases, represent-
ing about 15% of all primary spine tumors [3,4] .  
The most common presentation of these tumors is  

localized pain to the site of the lesion.  

Treatment of spinal ABCs is challenging. Ther-
apeutic options include surgical resection, either  
intralesional curettage or complete excision; arterial  

embolization; sclerotherapy; and radiation [5,6] .  
The best option for local tumor control with excel-
lent prognosis is complete excision. However, it  

may be complicated by vertebral instability that  

needs spinal stabilization [7,8] . The recurrence rate  
after partial excision is about 25%, usually within  
the first two years after surgery [9] . Embolization  
has been used preoperatively to minimize the risk  

of bleeding during excision [5,10] .s  

The aim of this study was to describe the sur-
gical options and the clinical outcome of aneurys-
mal bone cysts of the spine.  

Patients and Methods  

This is a retrospective study done on six patients  
with spinal ABCs with histologically confirmed  
diagnosis who were operated upon in Neurosurgery  
Department, Faculty of Medicine, Cairo University  
in the period from March 2014 to March 2020.  
Exclusion criteria included ABC associated with  

other bony lesions. All the patients were classified  

as primary ABC.  

All patients underwent history taking, complete  
neurological examination. A modified Frankel  

scale was used for assessment of the neurological  

status of the patients preoperatively and during  

the follow-up period. The radiological assessment  
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included plain antero-posterior, lateral, oblique  

and lateral flexion-extension X-rays views of the  

involved spine, computed tomography (CT) scan,  
and magnetic resonance imaging (MRI) of the  

spine. The WBB (Weinstein-Boriani-Biagini) sys-
tem [11]  was used to describe the extent of the  

lesion depending on the data collected from MRI  

and CT scans (Fig. 1).  
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Fig. (1): Weinstein, Boriani, Biagini (WBB) staging system. It describes the transverse extension of  

the spinal tumors as follows: Zone 1 represents left spinous process and lamina, through zone 6 which  

represents left anterior wedge of vertebral body, and back to zone 12 which represents right spinous process  

and lamina. It also divides the vertical extension of these lesions into five concentric layers (A-E): As layer  

A represents extraosseous paraspinal tissues, through to layer D (extradural), and layer E (intradural) [11] .  

All patients underwent arterial embolization  
with polyvinyl alcohol particles 24 to 48 hours  

before surgical intervention. Diagnostic biopsy  
was done to confirm the diagnosis in suspicious  
cases and exclude other underlying lesions. The  
posterior approach was used in all patients as the  

lesion involved mainly the posterior parts of the  

spine. It involved exposure of the tumor through  

a posterior midline incision, tumor resection, de-
compression of the spinal cord and/or the nerve  

roots, and instrumentation when necessary. The  

tumor appears grossly multilobulated, with outer  
eggshell rim of bone that was continuous with the  

adjacent bone. The core of the tumor consisted of  

cystic cavities containing unclotted blood and  
fleshy tissues. When excising the mass leaving at  
least one facet joint intact, no spinal fixation was  

done. The anterior approach was used when there  
was marked involvement of the vertebral body and  

it was used in the cervical spine. The patient was  

made supine after finishing the posterior approach  

and the remaining part of the tumor was exposed  

through standard anterior cervical approach. After  
tumor resection, anterior spinal stabilization and  
fusion was done with an anterior cervical plate and  

cage packed with bone graft from the iliac crest.  

The complete excision included removing the  
cyst walls and careful drilling of the bony margins  

of the resection cavity. The bleeding came from  

the soft tissues lining the blood-filled cysts and it  
was controlled only after all the lining had been  
removed. The partial excision was done through  
a piecemeal excision of the tumor when there was  

relative inaccessibility of the lesion or massive  

bleeding during surgery. Histopathological diag-
nosis was done in all patients.  

During the follow-up period, the patients were  

assessed clinically and radiologically. Soft cervical  
collar or spinal orthosis were used for 3 months  

following surgery. The patients were shifted to the  

physiotherapy department for neurologic rehabil-
itation programs. The MRI and X-rays of the spine  

were scheduled postoperatively at 3 months, 6  

months, and annually to detect tumor progression  

and to evaluate the stability of the spine.  

Results  

This study included six patients, four females  

(66.7%) and two males (33.3%). The mean age  

was 20.3±5.9 (range, 15-30) years. As regarding  

the level of the lesion, there were two cervical  

(33.3%), one cervicodorsal (16.7%), two dorsal  

(33.3%) lesions, and one lumbar lesion (16.7%).  

The tumor extended longitudinally in one cervico-
dorsal and one dorsal ABC; but the intervertebral  
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disc was intact in both patients. The tumor was  

located in the midline in three patients (50%), on  

the right side in one patient (16.7%), and on the  

left side in two patients (33.3%).  

Five patients (83.3%) presented with axial pain,  

three patients (50%) with radicular pain, three  

patients (50%) with motor weakness due to cord  
compression, and one patient (16.7%) presented  

with motor weakness due to root compression  

(Table 1). A palpable mass was detected in two  
patients (33.3%). The mean duration of symptoms  
was 8.5±5.6 months (range from 1 month to 1.5  

years).  

Table (1): Summary of data of the study patients.  

Age  
No Sex Level  

(years)  
Symptoms  

Preop  
Modified  
Frankel  

WBB stage  Surgery  
Final  

Modified  
Frankel  

Recurrence  

1  17  F  C6  Neck pain, Quadriparesis  Cb  10-3 ABCD  Total excision  E  No  

2  19  F  C7  Neck pain, Right brachialgia,  
right arm weakness  

D3c  6-12 ABCD  Total excision,  
C6-D1 posterior  
fixation,  
C7 corpectomy,  
C6-D1 cage and  
graft, anterior plate  

D3c  No  

3  15  F  C7-D 1  Neck pain, brachialgia  E  10-3 ABCD  Total excision,  
C5,6-D2,3 pedicle  
screws fixation  

E  No  

4  16  M  D7- D8 Back pain, Severe paraparesis  D3b  12-4 ABCD  Partial excision  E  Yes  

5  25  F  D8  Paraplegia  A  9-4 ABCD  Total excision,  
D6-D 10 fixation  

D3b  No  

6  30  M  L2  Low back pain, sciatica  E  12-5 ABCD  Partial excision  E  Yes  

As regarding the radiological evaluation of the  
patients with MRI or CT scan of the spine, the  

lesion involved the posterior elements (one or more  
of zones 10 to 3) in all patients and extended to  
the vertebral body in four patients (66.7%). All the  

patients were stage ABCD according to WBB  

staging system (Table 1). Five patients (83.3%)  

had spinal canal compression of varying degrees.  

The fluid- fluid levels were present in four patients  

(66.7%). Three patients (50%) had moderate vas-
cularity while it was prominent in two patients  
(33.3%), with no signs of vascularization in the  
remaining patient (16.7%). Two patients (33.3%)  

had bone edema.  

All patients underwent arterial embolization  
before surgery without complications. Diagnostic  

biopsy was needed in two patients (33.3%). Surgical  

excision was done for all patients. The excision  
was complete in four patients (66.7%) (Fig. 2) and  

partial in two patients (33.3%). The surgical ap-
proach was posterior alone in five patients (83.3%)  

while the remaining patient (16.7%) had a com-
bined anterior-posterior approach in the same  

session. Spinal instrumentation was used in three  
patients (50%). Surgical complications included  

one patient (16.7%) with wound infection who was  
managed with wound debridement and proper  

antibiotics and two patients (33.3%) who had  

significant intraopertaive bleeding that necessitate  

blood transfusion.  

The mean follow-up period was 37.3 ±24.5  
months (range, 1-7 years). Out of the four patients  

who presented with neurological deficit, two pa-
tients (50%) improved markedly, one patient (25%)  
had moderate improvement, and the last patient  

(25%) remained stable during the follow-up period  

according to modified Frankel scale; three after  

complete excision and one after partial excision  
of the tumor (Table 1). No recurrences were de-
tected in the patients who had complete excision.  
The two patients (100%) who had partial excision  

showed local tumor recurrence documented by  
MRI of the spine during the follow-up period. The  

posterior approach alone was used for lesions  

involving the vertebral body in these two patients.  
The time interval from the surgical intervention to  

recurrence was two months in one patient and five  

months in the other patient. The overall local  
recurrence rate was 33.3%. Repeated surgery was  

done for one patient with recurrence while the  

other one received radiotherapy due to inaccessi-
bility of the recurrent lesion. Both patients did not  

show any further local recurrence at their latest  

evaluation. No mortalities were detected in this  
study.  
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Fig. (2): A 17-years-old female patient presented with neck pain and quadriparesis (Cb according to modified Frankel scale).  

(A,B) MRI of the cervical spine sagittal and axial views show a large expansile osseous lesion implicating the spinous process  

and both lamina of C6 vertebra impressive of aneurysmal bone cyst of the posterior neural element of C6 vertebra. The lesion  

displays isointense signal intensity in T1 and hyperintense signal intensity with multiple fluid/fluid levels and gravitating  

haemosiderin in T2WIs. It is seen compressing the spinal cord against the vertebral column anteriorly, abutting the nearby  

spinous processes of C5 and C7 vertebrae, and indenting the paraspinal muscles posteriorly. (C,D) CT of the cervical spine  

sagittal and axial views show that the lesion appears isodense with fluid/fluid levels. Intraoperative photos show: (E) Exposure  

of the tumor before excision, (F) The tumor during excision, and (G) Decompression of the cervical cord after total excision  

of the tumor. The patient improved to modified Frankel scale grade E after surgery.  



Mohamed R. Nagy & Mohamed R. Rady 2279  

Discussion  

Aneurysmal bone cysts are rare locally aggres-
sive, highly vascular lesions [1,2,5,12,13] . They arise  
from the spine in about 10% to 30% of the patients.  

ABCs may be primary or secondary. The primary  
ABCs arise de novo, while the secondary ones  
have an underlying lesion such as osteosarcoma,  

chondroblastoma, and giant cell tumor [14] . They  
differ from each other on the basis of a molecular  

background as about two thirds of the patients with  
primary ABCs show USP6 or CDH11 re-
arrangements [15] . A periosteal or intraosseous  
arteriovenous fistula is formed in these lesions.  
The high flow erodes the bony trabeculae thus  

creating a multiseptated thin-shelled cavity [16] .  

ABCs usually occur before the age of twenty  

years with a slightly females' prevalence [2,17] .  
The mean age in our study was 20.3 ±5.9 years  
with a female predominance (66.7%) which are  

similar to the literature. In our study, 83.3% of the  

patients had affection of the cervical and dorsal  

spine. These results are in accordance with Pa-
pagelopoulos et al. and Vergel de Dios et al., series  
in which the cervical and dorsal spine were affected  

more than lumbar spine [2,6] , but are in contrast to  
the results found by Boriani et al. and De Kleuver  

et al., who reported a predilection for the lumbar  

spine [5,18] . Despite The lesion involves the adjacent  

vertebra in about 25% to 35% of the patients, the  

disc space is usually intact [16] . In this study, the  
tumor involved more than one vertebral segment  
in 33.3% of the patients; results comparable with  

the literature.  

In our study, 83.3% of the patients presented  

with axial pain, 50% with radicular pain, and 50%  
with motor weakness due to cord compression.  

The most common clinical presentations of spinal  

ABCs is localized pain to the site of the lesion,  
which is typically worse at night, and neurological  

deficits due to myelopathy or radiculopathy. ABCs  
can also lead to a kyphotic deformity of the spine  

with resultant pain and neurological compromise  

[19] .  

Diagnosis of spinal ABCs depends mainly on  
MRI and CT scans. The lesions exhibit ballooning  
of the posterior elements of the spine on plain  

radiographs [20] . Fluid-fluid levels are usually seen  
on MRI and CT scans in spinal ABCs. However,  

this finding is not specific for these lesions as it  

can be also seen in any bony lesion with areas of  

necrosis or hemorrhage such as giant cell tumor  
[21] . CT scan is also useful for planning for possible  

instrumented spinal fusion by determining the  

pedicle morphology and vertebral body shape.  

MRI of the spine can help to differentiate ABCs  
which have smooth multiseptated cavity from other  

neoplastic masses which show nodularity [22] . In  
this study, both CT and MRI were done for diag-
nosis, surgical staging of the lesions, and to detect  

spinal canal compression and the degree of vascu-
larity of the lesions.  

There are many surgical and nonsurgical op-
tions for management of spinal ABCs including  
surgery either by complete excision or intralesional  

curettage, embolization, sclerotherapy, and radio-
therapy [23,24] . Complete excision has the highest  
cure rates and an excellent overall prognosis.  

However, it has its own complications like bleed-
ing, pain, and the risk of spinal instability  [7] .  
Partial excision is done when the lesion is relatively  

inaccessible or in a structurally significant region.  

The recurrence rate after partial excision is about  

25% and is usually seen within the first 2 years  

after surgery [2,5,9] . In this study, no local recur-
rences were detected in four patients who under-
went total excision while the two patients who  
had partial excision developed recurrence of the  

tumor two and five months postoperatively. These  

results are close to the results reported in the  

literature. Ozaki et al., reported complete excision  

in nine patients who had no local recurrence,  
whereas there were local recurrences after curettage  

alone done in two patients [25] . Zenonos et al.,  
reported two recurrences after partial resection of  

ABCs. They occurred 9 months to 8 years after  

surgery [8] . Zileli et al., detected four recurrences  

in five patients who underwent subtotal excision,  
and only one recurrence in thirteen patients who  
had total excision [19] .  

Postoperative complications in this series in-
cluded one patient who developed wound infection  
and two patients who had significant intraopertaive  
bleeding that necessitate blood transfusion. Boriani  
et al., reported in their series five patients who  
developed surgical wound slough; four of them  
after radiotherapy; requiring surgical repair and  

one patient who developed postoperative transient  
urethral compression [5] .  

Early diagnosis and appropriate surgical treat-
ment are the key factors for successful management  

of spinal ABCs [26] . The posterior approach alone  
was used in five patients in this study and an  
anterior-posterior approach was done in the last  

patient. The posterior approach alone is insufficient  

if the vertebral bodies are affected extensively [18] .  
Anterior approach should be used in these patients  
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either in the same session or as a subsequent pro-
cedure [6] . Two patients, in our study, developed  
local recurrence during the follow-up period. They  
underwent the posterior approach alone for lesions  
involving the vertebral body. De Kleuver et al.,  
reported that the recurrence rate was higher after  

posterior approaches (5 of 18 patients) than after  

anterior approaches (1 of 11 patients) [18] . Spinal  
instrumentation was used in 50% of our patients  
to prevent spinal instability and deformity. Spinal  
instability can result from extensive bony involve-
ment by the lesion or from extensive tumor resec-
tion causing iatrogenic instability [6,9,25] .  

As regarding the clinical outcome, out of the  

four patients who presented in this series with  

neurological deficit, two patients improved mark-
edly, one patient had moderate improvement, and  
the last one remained stable during the follow-up  

period; three after complete excision and one after  

partial excision of the tumor. Boriani et al., reported  

in their series improvement of the four patients  

with severe neurological deficits on presentation  

after surgery; one after en bloc excision and three  

had curettage followed by radiotherapy. They  
reported partial recovery in their patient who pre-
sented with complete paraplegia after surgery (from  

Frankel grade A to D3) [5] . Raftopoulos et al.,  
performed a two-step surgical intervention for a 3  

years old girl presented with sudden complete  

paraplegia due to an ABC of the fourth thoracic  
spine, resulting in complete neurological recovery  
and no recurrence within 2.5 years follow-up period  

[27] .  

Embolization can be performed before surgical  
excision to decrease the intraoperative bleeding  

[7] . The recurrence rate after embolization are com-
parable to those following surgery, and the proce-
dure can be directed to technically difficult sites  

[5,6,10] . Embolization may be considered as a pri-
mary treatment for recurrent lesions after multiple  

surgeries or inoperable lesions without any neuro-
logical deficit, pathological fracture or spinal  
instability [5] . Embolization is less invasive, re-
peatable, and less costly alternative option to  
standard surgical treatment. However, the main  

limitations of this modality of treatment are the  
proximity to vessels supplying vital structures or  
the absence of feeding vessels [28] . All patients in  
this study underwent embolization preoperatively  

without complications.  

In this study, one patient received radiotherapy  

due to inaccessibility of the recurrent lesion. Ra-
diotherapy has been usually used as an adjuvant  

therapy after incomplete excision of ABCs, for  

recurrent lesions, inoperable lesions, and for high  

surgical risk patients [9] . Its complications include  
the risk of myelopathy, secondary malignancies,  

gonadal damage and axial spinal deformities due  

to vertebral body collapse [2,6,23,29] . Papagelopou-
los et al., reported one patient who developed  

postradiation osteosarcoma after 7 years leading  

to death [6] .  

Conclusion:  

Surgical decompression of spinal ABCs can  
lead to significant improvement of the preoperative  

neurological deficits. In order to decrease the  

recurrence rate of ABCs of the spine, the goal of  

surgery should be complete excision. Complete  

excision has an excellent overall prognosis. Preop-
erative embolization can be performed to reduce  

the intraoperative bleeding. Radiation therapy may  

be needed as an adjuvant therapy in certain cases.  
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