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Effect of adjuvant therapies on recurrence
in aneurysmal bone cysts

Burcin KECECI, Levent KUCUK, Alovsat ISAYEV, Diindar SABAH

Ege University, Faculty of Medicine, Department of Orthopedics and Traumatology, Izmir, Turkey

Objective: The aim of this study was to define the effective factors such as surgical method, age and
cavity filling materials on local recurrence in the treatment of aneurysmal bone cysts.

Methods: The study included 85 patients (mean age: 17.9 years) that received surgical treatment for
primary aneurysmal bone cyst. Nine were treated with cyst excision and 76 with intralesional curettage.
The intralesional curettage group was divided into 3 subgroups according to adjuvant therapies applied;
the first group received no additional adjuvant therapy, the second group received additional high-speed
burr and the third group received additional high-speed burr and alcohol/phenol adjuvant treatments.
Bone graft or bone cement was used to fill in the cavity. Mean follow-up period was 107.5 months.
Groups were analyzed statistically in terms of local recurrence. Onset of cyst in ages under 10 and 20
years were considered a negative prognostic factor and analyzed statistically.

Results: Local recurrence occurred in 10 (11.8%) patients. Mean duration between the initial operation
and recurrence was 10 months. There was no significant difference in terms of local recurrence among
the surgical treatment groups, adjuvant therapy groups, age groups and bone graft and bone cement
groups.

Conclusion: Careful curettage of the entire cyst wall remains the most important step in the intral-

esional treatment of aneurysmal bone cyst.
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Aneurysmal bone cyst (ABC) is a well-defined, lytic, be-
nign lesion with trabeculations and is most commonly
located in the metaphysis of the long bones. Causing cor-
tical expansion, ABCs are characterized by channels and
spaces inside the bone. Although less common than other
tumors, ABCs account for 1 to 6% of all primary bone tu-
mors diagnosed by biopsy.'*) The mechanism for the de-
velopment of ABC remains unclear. A number of theories

have been proposed; reactive vascular malformation,®

trauma’® and genetic susceptibility.>'**? In addition to

primary aneurysmal bone cysts, ABCs can be secondary
to an underlying tumor such as non-ossifying fibroma,
chondroblastoma, solitary bone cyst, giant cell bone tu-
mor (GCT), osteoblastoma, and fibrous dysplasia.’®!

Prior to the onset of ABC treatment, a biopsy is rec-
ommended for the confirmation of histological diagno-
sis.14 Intralesional curettage is the treatment of choice.
However, due to the high rate of local recurrence, adju-
vant therapies such as high-speed burr (HSB) followed

by alcohol/phenol solutions, liquid nitrogen, argon
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Fig. 1. Locations of ABCs in patients. The involvement rate of tubular
bones was 70.5%.

beam coagulation or bone cement (polymethylmethac-
rylate) should be used in combination, as in GCT.14-23
After the complete curettage of the cavity, bone grafts
can be used to fill the hole. However, bone cement can be
used in areas close to the articular surface with high risk
of fracture. Several studies have reported that ABC can
be more aggressive in childhood, particularly in those
younger than 10 years of age.16,24-26 Despite all the
aforementioned treatment modalities, the rate of recur-
rence still varies widely (3.7% to 59%).!"+%*)

The purpose of this study was to investigate the fac-
tors that could have an impact on the recurrence and the
effects of adjuvant therapies on prognosis in the treat-

ment of ABC.

Patients and methods

Patients diagnosed with ABC and treated between 1979
and 2008 in our clinic were retrospectively evaluated. In-
clusion criteria were; diagnosis of ABC, treatment with

Fig. 2. (a) Lateral radiograph of a large-sized mass in the proximal
left tibia in a 12-year-old boy. (b) Magnetic resonance im-
age of the same lesion. (c) Anteroposterior radiograph taken
6 months after resection of the cyst and reconstruction with
fibular autograft. (d) Lateral radiograph taken at the follow-up
examination.

surgical methods, all biopsies and treatment procedures
performed in our center, and a follow-up period of at
least 48 months. Patients presenting with recurrent le-
sions, those with comorbid bone lesions on direct radio-
graphs who were diagnosed with secondary ABC, those
without final follow-up data and those with inadequate
follow-up time were excluded from the study.

Histological diagnoses were available for all patients.
All pre- and postoperative radiological images, clini-
cal reports related to surgery, clinical observation and
pathology reports were documented for each patient.
Postoperative physical and radiological examinations
were performed every 6 months for the first 2 years and
thereafter once every year. Computed tomography (CT)
was used as an advanced imaging technique in cases op-
erated on before 1993 and MRI in those operated on
after 1993.

A total of 85 patients (40 females and 45 males) were
included in the study. Mean postoperative follow-up was
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Table 1.  Distribution of patients according to surgical treatment methods.

Treatment method Number Average age Average follow-up Sex

of patients period (months) (Female/Male)

Aggressive curettage 14 16.78 133.28 3/11
Adggressive curettage + HSB 19 17.42 126.36 10/9
Adggressive curettage + HSB 43 18.13 88.65 22/21

+ alcohol/phenol

Resection 9 19.66 117.77 5/4

Total 85 17.91 107.5 40/45

HSB: High-speed burr.

107.5 (range: 48 to 300) months. Mean age was 17.91
(range: 3 to 66) years. Figure 1 shows tumor localizations.

Patients were treated with two different surgical
techniques depending on the size and location of the
cyst; resection of the cyst and intralesional curettage. In
large-sized lesions with a high risk of recurrence and in
locations with no risk of morbidity upon removal of the
lesion, wide resection of the cyst was preferred (Figs. 2a
and b). Depending on the results of the preoperative im-
aging techniques, scrapping out of the contents of the
cyst by curettage was performed in relatively smaller le-
sions with adequate bone stock around the cyst to carry
load. In this technique, an access is made where it is most
secure anatomically and the cystic wall is thinnest and
the contents of the cyst are scrapped out with curettes
of different sizes. This method was performed in our
clinic until 1992. Thereafter, an HSB technique was
combined with aggressive curettage. As chemical adju-
vants, 70 to 80% methyl alcohol was administered for 10
minutes, followed by the use of phenol solutions for the
subsequent 10 minutes. Following the adjuvant therapy,
depending on the location and size of the cyst and the
adjacency of the cyst to a load-bearing joint, the cavity
was filled with bone grafts or bone cement. The cysts

Table 2.

close to the articular surface and those with the risk of
collapse on weight-bearing were filled with bone cement

(Figs.3a and b).

Patients were treated using four different types of
surgical techniques; resection of the cyst, aggressive cu-
rettage, aggressive curettage and HSB, or aggressive cu-
rettage plus HSB and chemical adjuvant therapy (Table
1). Rate of recurrence was evaluated for each surgical
group individually and the effects of each surgical tech-
nique on recurrence were statistically analyzed.

Patients were also grouped regardless of the surgi-
cal procedure performed in bone graft and bone cement
groups (Table 2). The rate of recurrence was calculated
for each group individually and the effects of each surgi-
cal technique on recurrence were analyzed via statistical
methods.

In order to examine the effects of age on recurrence,
patients were compared according to age. First, patients
aged 10 years or younger were compared to those older
than 10 years of age. Mean follow-up time of the 24 pa-
tients younger than 10 years of age (mean age: 6.91; 9
females and 15 males) was 112.5 months. Mean follow-
up time of the 61 patients older than 10 years of age

Distribution of cavity filling materials which were used after cyst excision. Cyst resection group was also included in the table.

Groups Treatment method

Number of patients

Sex
(Female/Male)

Average age  Average follow-up

period (months)

Bone cement group
(1+2+3)

(1) Ag. Cur. + BC
(2) Ag. Cur. + HSB + BC
(3) Ag. Cur. + HSB + A/P + BC

Bone graft group (A) Ag. Cur. + BG

(A+B+C) (B) Ag. Cur. + HSB + BG
(C) Ag. Cur. + HSB + A/P + BG

Resection Resection

Total

21.6 97.23 10/11
16.2 109.7 25/30
19.66 117.77 5/4

17.91 107.5 40/45

A/P: Alcohol/Phenol; Ag. Cur: Aggressive curettage; BC: Bone cement; BG: Bone graft; HSB: High-speed burr.
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Fig. 3. (a) Preoperative anteroposterior image of the pelvis in a
9-year-old boy with ABC in the left acetabulum. (b) Image of
the pelvis after curettage and bone cementing.

(mean age: 22.24; 31 females and 30 males) was 105.55
months. In the second comparison, patients younger
than 20 years of age were compared to those older than
20 years of age. Mean follow-up time of the 65 patients
younger than 20 years of age (mean age: 12.51; 26 fe-
males and 39 males) was 110.64 months. Mean follow-
up time of 20 patients older than 20 years of age (mean
age 35.5; 14 females and 6 males) was 97.35 months.

Data analysis was performed using SPSS 18 for
Windows (SPSS Inc., Chicago IL, USA). Pearson’s chi-
squared test was used to compare the effects of each sur-
gical technique on recurrence and the Fisher’s exact test
was used to compare recurrence rates. The recurrence-
free survival was evaluated using the Kaplan-Meier sur-
vival analysis and the Cox-Mantel test was used for the
evaluation of the difference between groups. A p value of
<0.05 was considered statistically significant.

Results

Of all patients, 10 (11.8%) had postoperative local recur-
rence. The mean time to local recurrence was 10 (range:
3 to 18) months.

A total of 76 patients underwent curettage, 10 of
which (13.2%) had local recurrence. A total of 9 patients
underwent resection in the treatment of ABC. None
of these patients had local recurrence (Figs. 2¢ and d).
Comparison of the two surgical techniques demonstrat-
ed no superiority of resection statistically in the preven-
tion of the development of local recurrence (p>0.05).

Three groups were constructed depending on the
technique performed. In the aggressive curettage group,
1 of 14 (7.1%) patients (3 females and 11 males) had lo-
cal recurrence. In the enucleation of the cavity by aggres-
sive curettage and HSB group, 3 (15.8%) of 19 patients
(10 females and 9 males) had local recurrence. In the ag-
gressive curettage, HSB and administration of chemical
adjuvant therapy with alcohol/phenol group, 6 (14%) of
43 patients (22 females and 21 males) had local recur-
rence. No statistically significant differences were noted
in the prevention of the development of local recurrence
between surgical techniques (p>0.05).

Cavity filling with bone cement was performed in a
total of 21 patients (10 females and 11 males). In these
patients, 5 cysts were located in the pubis, 3 in the iliac
bone, 3 in the proximal tibia, 3 in the distal tibia, 3 in
the proximal humerus, 1 in the proximal fibula, 1 in the
distal femur, 1 in the proximal femur and 1 in the cunei-
form. Of these patients, only 1 (4.8%) had recurrence. In
the prevention of the development of recurrence, there
were no statistically significant differences between the

cement group and the allograft group (p>0.05) (Fig. 4).

To investigate the effects of age on recurrence in pa-
tients with ABC, patients aged 10 years or younger were
compared with those older than 10 years. Two (8.3%) of
the 24 patients (9 females and 15 males) younger than
10 years of age had local recurrence. The cysts of patients
with recurrence were located in the acetabulum and the
cavity was filled with allograft. Eight (13.1 %) of the 61
patients (31 females and 30 males) older than 10 years
had recurrence. No statistically significant differences
were noted between these two groups in the develop-
ment of local recurrence (p>0.05).

The effect of age on recurrence was reevaluated by
comparing patients aged 20 years or younger with those
older than 20 years of age. No statistically significant dif-
ferences were found between the groups (p>0.05).

Discussion

In this study, two procedures were used as surgical treat-
ment methods for the treatment of aneurysmal bone
cysts; curettage of the cystic cavity and the excision of
the cyst. Post-curettage adjuvant therapies were not
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Time and rates of recurrence according to cavity filling method
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Fig. 4. Ten-year disease-free survival of bone cement and bone
graft groups. (Disease-free survivals were calculated with the
Kaplan-Meier survival analysis and difference between two
groups were analyzed with the Cox-Mantel test [p=0.180]).
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taken into consideration in the comparison of these two
groups. While it is promising that patients undergoing
resection had lower recurrence rates, reconstruction of
the defects can pose problems and decreased functional
capacity may occur.['7182123
tients undergoing postresection reconstruction with
bone grafts had no functional limitation. Mankin et al.
reported that patients with lesions of the proximal or
mid-fibula or the clavicle or body of the scapula could be
treated with resection alone whereas the lesions located
in the metatarsal bones should be treated with arthrod-
esis with autograft after resection.!'®

I In the current study, 6 pa-

The rate of recurrence was 7.1% in the group under-
going aggressive curettage alone, 15.8% in the group un-
dergoing aggressive curettage and further enucleation of
the cavity with HSB and 14% in the group undergoing
aggressive curettage supplemented with HSB and alco-
hol/phenol solution. There were no statistically signifi-
cant differences in the prevention of the development of
recurrence between the groups (p>0.05). A comparison
of our results with those of other studies demonstrat-
ed that the rate of recurrence was lower in these three
groups than those reported in the literature."**) We be-
lieve that the relatively low recurrence rates in our study
were due to the small number of patients undergoing
aggressive curettage, the wide variation in the location
and size of the cysts, our inability to construct a homo-
geneous group of patients regarding cavity filling and the
use of aggressive curettage, which is the most important
step in the surgical treatment of ABC.

In this study, we attempted to demonstrate whether

bone cement used both as a cavity filling material and an
adjuvant therapeutic agent had a positive effect on the
prevention of recurrence. Ozaki et al.*” reported 30 pa-
tients who underwent bone graft and 35 bone cement af-
ter aggressive curettage and found local recurrence rates
of 37% in the group undergoing bone graft and 17% in
the group undergoing cementation. The comparison of
relapse-free survival revealed that the use of bone cement
was more efficient compared to the use of bone graft in
the prevention of recurrence (p=0.038). In a study by
Mankin et al,, 18 110 patients underwent bone grafting
and 20 cementation. The rates of local recurrence were
21.8% and 25%, respectively. No statistically significant
differences were noted between the groups (p>0.05).
In our study, 55 patients underwent bone grafting and
21 cementation. Only 4.8% of the patients undergoing
cementation had local recurrence whereas 16.4% of the
patients undergoing bone grafting had local recurrence.
The comparison of relapse-free survival between the two
groups revealed no statistically significant differences in
the development of recurrence (p>0.05).

Liquid nitrogen used as an adjuvant therapy (cryo-
therapy) has similar recurrence rates to those of bone
cement. In a study by Schreuder et al, only 1 (3.7%)
of 27 patients undergoing cryotherapy using liquid ni-
trogen had recurrence.” In a small series by Biesecker
et al., only 1 (14.3%) of 7 patients had local recurrence.
(18] Marcove et al. reported that 9 (17.6%) of 51 patients
had local recurrence.'! Despite the low recurrence rates,
some side effects may occur as a result of treatment with
liquid nitrogen. The low temperature used in cryothera-
py can result in necrosis and damage to the surrounding
tissue. The skin should be protected during the practice.
Dabak et al. sprayed nitrogen on the cyst walls in 9 pa-
tients with primary ABC and none experienced recur-

rence.[?”]

Aneurysmal bone cysts usually present clinically dur-
ing childhood or adolescence. The role of age in the de-
velopment of recurrence has been investigated, yielding
mixed results. A study by Dormans et al.26 classified 45
children with primary ABC into two groups depending
on age; children aged 10 years or younger and those old-
er than 10 years of age. No statistically significant differ-
ences were found in recurrence between the two groups.
Gibbs et al. reported considerably high recurrence rates
in children younger than 10 years of age.*” Freiberg et
al. reported recurrence in 5 of 7 children younger than
10 years of age.”” The results of our study failed to dem-
onstrate any positive or negative effects of age on recur-
rence.

The identification of certain prognostic factors at
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the end of long-term follow-ups, the high number of
patients and the determination of treatment algorithms
by providing some surgical tricks may be considered ad-
vantages of our study. On the other hand, the limitation
of our study was our inability to standardize the patient
groups.

In conclusion, effective curettage is the most impor-
tant step in the surgical treatment of ABC, the proper
performance of which results in reduced recurrence
rates. Adjuvant treatment methods should be included
in the treatment. While the association of the use of
bone cement both as a cavity-filling material and an ad-
juvant therapeutic agent with a statistically significant
decrease in the development of recurrence could not be
determined, the ability to use imaging techniques for the
early diagnosis of recurrence with the use of bone ce-
ment should be noted.

Conflics of Interest: No conflicts declared.
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