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JSCHILL ORIGINAL STUDY

Aneurysmal bone cyst (ABC) :
treatment options and proposal of a follow-up regime

Oliver HAauscHILD, Martin LUDEMANN, Monika ENGELHARDT, Daniel BAUMHOER, Tobias BAUMANN,
Tania ELGER, Norbert P. SUupkamp, Georg W. HERGET

From the Department of Orthopaedics and Trauma Surgery, University Medical Centre, Freiburg, Germany

The aim of this study was to describe treatment
options and develop a follow-up regime for the
aneurysmal bone cyst, a neoplastic bone lesion with a
noticeable recurrence rate. Reports of 28 patients and
a mean follow-up of 42.2 months treated multidisci-
plinary were analysed. Data were complemented by a
literature review including 790 patients. Patient age
was from seven to 57 years, in line with the literature
(1-69 years). Lesions most frequently affect long
bones, spine and pelvis ; pain is the most common
symptom. Treatment modalities vary, recurrences
occurred in 26.1% in our series, rates ranged from
0-60% in the literature, with the vast majority within
2 years. With regard to the findings we propose, irre-
spective of treatment, a follow-up regime including
clinical survey and imaging, best with MRI, at
3 months, 6 months and at half-yearly intervals with-
in the first two and yearly within the third to fifth
year.

Keywords : aneurysmal bone cyst; symptom ; treat-
ment ; recurrence ; follow-up.

INTRODUCTION

The aneurysmal bone cyst (ABC) is an osteolyt-
ic, hyperaemic-hemorrhagic lesion of bone which
may arise de novo (primary ABC), or secondarily
complicating numerous tumors and tumor-like le-
sions of bone (secondary ABC), such as giant cell
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tumor, chondroblastoma, fibrous dysplasia, solitary
bone cyst or osteoblastoma (8,13,18,23).
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ANEURYSMAL BONE CYST 475

Initially regarded as a hyperplastic lesion reactive
to an unknown local process of uncertain aetiolo-
gy (20), the primary ABC is now widely accepted as
a neoplasm owing to recent findings of recurrent
chromosomal rearrangements involving the USP6
gene (20). Malignant transformation usually to an
osteosarcoma is an unlikely event, but a few cases
have been reported (14,22).

The lesion affects all age groups, but is most
common during the first two decades of life (8,13,
18,23) and the estimated annual incidence is 0.14 per
10° individuals (76). It comprises approximately 1 %
of all bone tumors who underwent biopsy (8, 16).
ABC most frequently affects the eccentric metaphy-
ses of long tubular bones, the posterior elements of
the vertebral bodies (11,18), the pelvis, short tubular
bones and less frequently the clavicula, scapula and
the tarsal bones (7,10). Imaging of choice is the MRI,
the CT is useful is cases of compromised stabili-
ty (11,13).

Despite different treatment options like excision,
curettage with or without bone grafting, e.g., the
clinical course of ABCs is sometimes unpredictable
and local recurrences often occur (4,5,10,13), while
spontaneous regression following incomplete re-
moval is unusual and only incidental (18).

Although the reported recurrence rates of ABC
imply a potential necessity for routine follow-up, no
standardized patient management following prima-
ry treatment has been proposed thus far.

The aim of this study was to propose a clinical
and radiological follow-up regime based on a re-
view of cases treated at our institutions amended by
an extensive review of the available literature with
complementary consideration of different treatment
options including interventional radiological proce-
dures.

MATERIAL AND METHODS

Twenty-eight cases of primary ABC at different sites
were treated and followed up from 2000 to 2013 at two
institutions. Secondary and solid ABCs were excluded.
Patients were managed by a multidisciplinary team and
all included in this retrospective analysis (Table I). The
medical records and radiographs were reviewed includ-
ing demographic data (sex, age at presentation), clinical
data (presenting symptom, localisation), radiological
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data and treatment. Recurrence was defined as a re-ap-
pearance of a lesion or a progress of a residual lesion. For
lesions that recurred, the date of recurrence(s) and the
type of subsequent treatment were noted.

No ethical approval and no special informed consent
for participation was required, as evaluated by the ethics
committees of the participating hospitals and in accor-
dance with German law, since all data collected are part
of daily clinical practice. Research carried out was in
compliance with the Helsinki Declaration.

Additionally, a review of the literature was conducted
for selected articles with papers dealing mainly with a
surgical approach to ABC, including treatment proce-
dure, clinical data and recurrence(s) published from
January 1980 to December 2014. This review based on
the search terms “aneurysmal bone cyst” and “recur-
rence” was performed using a full-text electronic journal
database (PubMed). The search sets were restricted to
humans.

RESULTS
Patient population

Our patient population comprised 16 male and 12
female patients. The average age at diagnosis was
20.6 years (range, 7-59 years). All cases were clas-
sified as a primary ABC. They were located in the
long tubular bones (16x), in the pelvis (4x), in
spine/sacrum (5x), in the talus (2) and in the meta-
tarsal bone (1x).

A slow and gradual onset of pain was found in
18 patients with additionally swelling in two of
them. Four patients suffered from pathologic frac-
tures with a sudden onset of pain, in four patients
the ABCs were detected by chance, and for four
patients the clinical symptoms were not available.

The primary treatment of 22 patients was curet-
tage, with additionally autologous bone grafting in
13 of them, additional instillation of a glycocortico-
steroid — now abandoned — in three of them and ce-
ment augmentation in one of them. Embolization
was used for curative purposes in one case. Follow-
up with “watch&wait” after biopsy was done in five
patients, who declined (further) surgical therapies.

All patients returned regularly for clinical
and radiographic follow-up evaluation (mean
42.2 months ; range : 3-166 months. Overall, six
local recurrences (26.1%) were recorded and all
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Table I. — Data on 28 patients with primary aneurysmal bone cyst (ABC)

O. HAUSCHILD ET AL

No |Age[y] |[Sex |Site Year of treatment | Symptoms Biopsy |Treatment Follow- up |Time till R*
/R [m] [m]
1 15 F Metatarsale 2010 P Yes C+A 40 -
2 16 F Tibia (p) 2006 P Yes C+A 100 -
3 18 F T.ischiadicum |- P+ PF Yes W&W 55 -
4 10 M Os ilium 2006 ng Yes C+S 78 31
2007 (R) ng C+A
2009 (R) ng C+A
5 20 F Acetabulum 2006 P Yes C+A 48 -
6 |46 M Os ilium - IF No W&W 6 -
7 16 F Femur (d) 2012 P Yes C+PMMA |16 -
8 10 M Humerus (p) 2006 P+ PF (5x) |No W&W 67 -
9 17 M Tibia (p) 2008 P+ Sw Yes C+A 54 -
10 |11 F Tibia (p) 2011 IF Yes C+A 29 -
11 |12 F Tibia (s) 2011 P+ PF Yes C 24 13
12 |10 M Femur (p) 2006 ng Yes C+S 72 22
2008 (R) C+A
13 |15 M Fibula (p) 2011 P Yes C 33 30
2013 (R) C
14 |7 M Spine (L1) 2001 P Yes C+A 132 6
2002 (R) C+A
15 |59 F Spine (L3) 2012 P Yes C+A 6 -
16 |15 Humerus (d) 2005 P+ PF (3x) |Yes C 83 20
2007 (R) C+S
17 |8 M Sacrum 2006 ng Yes C+S 34 -
18 |14 F Humerus (d) 2004 ng Yes C 166 -
19 |14 M Femur (d) 2008 IF Yes C+A 19 -
20 (21 M Humerus (p) 2006 P+ Sw Yes E 18 -
2006 (R) E
21 |22 M Talus 2011 P Yes C+A 21 -
22 |16 M Talus 2010 P Yes C+A 11 -
2011(R) C + PMMA
23 |25 M Fibula (p) 2012 P No W&W 9 -
24 119 M Femur (d) 2013 P Yes C+A -
25 |39 M Spine (L5) 2013 P No W&W 7 -
26 (25 F Sacrum 2011 P Yes C+A 37 -
27 |50 F Tibia (p) 2011 P Yes C+A 3 -
28 |37 F Ulna (p) 2011 IF No C 10 -

y = years; F =female; M = male; m = month(s); R =Recurrence; p = proximal; d = distal; s =shaft; T =tuber; P = pain;
Sw = Swelling; IF =Incidental finding; ng =not given; PF = pathologic fracture; C = curettage; A = autograft; S = steorid(s);
E = Embolization. L = lumbar vetrebra; PMMA = polymethylmethacrylat. W&W = Watch and Wait. * In case of recurrences after

revision surgery; the time to recurrence following initial treatment is mentioned (right column).
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ANEURYSMAL BONE CYST 477

Fig. 1 (a-c). — Typical MR appearance of aneurysmal bone cyst. (a) T2-weighted axial turbo spin echo sequence shows an expansile
cystic mass in the left acetabular region with distinct fluid-fluid levels (—). (b) T1-weighted axial turbo spin echo sequence confirms
high protein levels within cystic fluid compatible with hemorrhagic changes. (c) Coronal STIR image shows craniocaudal extension of
the multiseptated lesion to the hip joint and pelvic cavity with slight displacement of the bladder (*). (d-g) Treatment and follow-up of
an eccentric, diaphyseal aneurysmal bone cyst (ABC) of the right tibia. (d) Small ABC with typical fluid-fluid-level (=) on axial T2-
weighted (top) and contrast-enhanced T1-weighted (bottom) MR images. (e) Intraoperative fluoroscopy image after curettage of the
lesion. (f) MR follow-up 3 months after treatment shows only slight enhancement of granulation tissue and confirms complete re-
moval of the ABC. (g) 12 months after treatment, however, a de novo cystic lesion (*) with contrast enhancement can be appreciated
at the endosteal margin of the resection site, indicative of recurrent ABC.

of them followed incomplete curettage (mean :
20.3 months (primary recurrence); range :
6-31 months). The clinical data are summarized
in Table I.

Radiologic hallmarks

In imaging ABCs were expansive and usually
eccentrically growing lytic lesions with usually
defined margins, marked cortical thinning and no
evidence of a solid tumor in the cross sectional
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imaging. They consisted of blood filled cavernous
spaces with internal septation(s) with a high signal
intensity on T2 (Fig. 1). After treatment they pro-
gressively ossified.

Literature review
Within 1980-2014, we performed a detailed lit-
erature analysis via Pubmed of relevant publica-

tions, including description of clinical data, surgical
approach and recurrence rate, which resulted in
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11 papers comprising a total of 790 patients diag-
nosed with ABC at various sites. These papers are
summarized in Table Ila (clinical data) and IIb
(treatment and recurrence with (79) missing in Ila in
reason of absence of clinical data).

Patient age ranged from 1-69 years with most of
the patients being diagnosed within the first two de-
cades of life. Localisations mainly comprised the
long tubular bones, the spine and the pelvis. Less
frequently the short tubular bones, clavicula, scapu-
la, talus and the calcaneus were affected. Clinically,
pain was the dominant symptom with an occurrence
up to 99%, followed by swelling, pathologic frac-
ture and functional impairment or combination of
these. Few ABCs were discovered as an incidental
finding. The duration of symptoms was mainly in
between 3-6 months, some suffered from pain or
swelling <3 months or up to 24 months. When
present a sudden onset of pain was attributable to a
pathologic fracture.

Documented treatment was curettage with or
without bone grafting (or polymethylmetacrylat,
PMMA) in 65.6%, curettage and embolization in
0.25%, en-bloc resection and intralesional curettage
in 16.2%, curettage and radiotherapy in 7.7%, ra-
diotherapy in 2.5%, embolization/steroid injection
in 2.4% and Amputation in 0.75% patients.

Recurrence rates after curettage varied widely
(between 11.8%-59%). The summarized overall
recurrences documented in the literature were in pa-
tients treated with curettage 17.6%, after curettage
and embolization 50%, after en-bloc resection/
intralesional curettage 5.4%, after curettage and
radiotherapy 6.6%, 5 after embolization/steroid
injection 26.5% and after amputation 0%.

Overall, in the literature documented recurrence
occurred between 1-48 months, with the vast major-
ity within the first 2 years. Only few occurred within
the third and fourth year after intervention.

DISCUSSION

The ABC is a cystic lesion of bone composed of
blood-filled spaces separated by connective tissue
septae containing fibroblasts, mononuclear cells,
osteoclast-type giant cells and reactive woven bone
(Fig. 2a) (12,14). It is now widely accepted as a neo-
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plasm owing to recent findings of recurrent chromo-
somal rearrangements involving the USP6 gene
(Fig. 2 b, ¢) in approximately 70% of cases with
restriction to primary ABCs (20).

ABCs occur in all age groups, but is most com-
mon during the first two decades of life (8,13,18,22).
Although they can involve any bone of the skeleton,
they most frequently affect the long bones, the spine
and the pelvis (1,10,11,18,26). In imaging ABC is an
expansive and eccentrically growing lytic lesion
consisting of blood filled cavernous spaces, which
progressively ossifies in the reparative phase (2,79).

The optimal treatment method selected for an
ABC is still being debated (5), reflected by the vari-
ety of treatment strategies applied in studies pub-
lished on ABC. Different factors influence the prac-
tical treatment decision, mainly anatomical site,
size of the lesion, and imminence or presence of
pathologic fracture (3,5). Due to the potentially high
destructive capability of the cyst, treatment should
be prompt and adequate.

As opposed to intralesional resection techniques
wide en-bloc resection has been reported to yield
excellent results in terms of local control which ap-
proximates 100%, but it may be associated with
considerable morbidity and higher complication
rates (5,10,28). Moreover, wide resection may not al-
ways be feasible or unfavourable with regard to the
proximity of joints and neurovascular structures,
particularly in pelvic, sacrum or vertebra (5,10).
With regard to the benign nature of the lesion and
the existence of less invasive treatment alternatives
we propose that wide resection should be restricted
to sites in which little functional impairment is to be
expected (e.g. fibular shaft) or in cases in which all
other treatment options have failed — accepting a
higher failure rate concerning recurrence(s). Curet-
tage with bone grafting e.g. is an accepted less inva-
sive surgical treatment strategy. In our study, the
recurrence rate after curettage (without any addi-
tionally use of radiotherapy and/or embolization,
respectively) was 26.1% and in the range of recur-
rence rates reported by other authors (12%-59%)
(Table IIb). One potential factor for recurrence may
be attributed to procedures performed using a small
bone window with subsequent incomplete removal
of the cysts (7). Application of high-speed burs has
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Table IIa. — Aneurysmal bone cyst (ABC) — clinical data based on literature review

Author No. Age at Localisation Clinical Symptoms Duration of
(alphabetically) diagnosis (y) symptoms
P Sw P+ SW |PF FI BC (m)
Biesecker et al (3) |66 1. Dec: 39 LTB: 39 55% 9% 24% - 8% <3:33p
2. Dec: 50 Clavicula : 3 3-12:29p
3.Dec: 13 STB : 4 >12:4p
4.Dec:3 Pelvis : 8
5.Dec: 1 Spine : 4
Others : 8
Boriani et al (4) 41 5-67 Spine : 41 29 11 - ND: 4 - 0.03-2.6
mean : 17.3 mean 0.8
D: 18
Cottalorda et al (7) |21 1.5-5 LTB: 18 4 1 3 7 2 2 n.g.
Clavicula : 2
Pelvis : 1
Calcaneus : 1
Gibbs et al (9) 40 3-58 LTB: 30 37 6 - 7 3 1 n.g.
mean : 14.5 |Clavicula: 1
Scapula : 2
STB:3
Pelvis : 4
Hay et al (11) 79 1. Dec : 23 Spine : 79 P; S and |- - - - - 14% < 1
2. Dec : 37 Sw in 30% < 3
3.Dec:9 most mean : 8
4.Dec:3 cases
5.Dec:2
6. Dec : 2
7.Dec:3
De Kleuver et al |31 7-31 CS:3 31 8 18 - S:19 -
(12) mean : 16 TS: 11 D:14
LS: 14 ND: 21
Sacrum : 3
Mankin et al (17) |150 1-59 LTB: 87 - - - 3 - - n.g.
mean : 13 Clavicula : 10
Scapula : 3
Peak in 2 Dec |Spine : 8
(54.3%) Pelvis : 15
Rip:2
Foot : 8
Papagelopoulos et |35 3-62 Sacrum 12 38 - 4 7 Pain : - n.g.
al (21) (40 in Os pubis : 7 + limp : 20
total Os 1schium + +ROM | :
incl. 5 Acetablum : 17 16
rec) Os ilium : 5 + ND 8/12
Ruiter et al (24) 105 7-31 LTB: 51 - “usually P |- 19 - 1 <3:56p
mean : 18.8 |Spine + sacrum : + Sw” 3-6:16p
17 6-24:15p
STB: 15 n.g.: 18 p
Flat bone : 22
Szendroi et al (25) |48 2-44 LTB: 33 - - - 7 - - mean : 7
mean : 15.5 |Scapula: 2
(52 in Spine : 4
total) |2. Dec: 26 Hand : 2
Foot : 4
Vergel de Dios er 238 1.5-69 LTB and spine : |113 43 55 8 - 6 3-48
al (27) mean 16.1 80%
Flat bones : 50%
1.Dec: 75 in pelvis
2.Dec: 132 |Foot : mainly in
3. Dec: 30 STB and tarsals
>5Dec:7 (20 p with
multiple loc.)

ABC = Aneurysmal bone cyst; No.=number of patients; p = patients; y = year(s); m = month(s); P =Pain; S = Stiffness;
Sw = Swelling; PF = Pathologic fracture; FI = functional impairment; BC = by chance; ND = neurological deficit; D = deformity;
LTB = long tubular bones; STB = short tubular bone; CS = cervical Spine; TS = thoracic spine; LS = lumbar spine; n.g. = not given.
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Fig.2 (a-c). — (a) ABC of the talus showing fibrous septa composed of fibroblast-like mononuclear cells and intermingled multinucle-
ated giant cells. (b) Solid ABC of the proximal femur demonstrating sheets of mononuclear and multinucleated giant cells with varying
cellularity. Besides hemorrhage there is marked reactive new bone formation (black arrows). (¢c) USP6 break-apart FISH shows USP6
rearrangement in the mononuclear cell component (white arrows).

been reported to decrease recurrence rates (28). With
regard to these studies the authors today favour
burring of the bone after curettage through a bone
window large enough to visualize the entire cyst
whenever possible.

In addition, a variety of non-surgical methods
have been proposed for treatment: percutaneous
sclerotherapy, embolization, steroid injection, ethi-
bloc® injection, and radiotherapy. These methods
may be of particular merit for sites in which surgical
therapy is impossible or hazardous (e.g. pelvic,
sacral or vertebral ABCs).

Selective arterial embolization (SAE) can be
used as an adjunct to surgical treatment to reduce
blood-loss during surgery or as stand-alone treat-
ment (23). In most cases repeated sessions are re-
quired to achieve complete regression without any
surgical treatment (23). Besides, there are occasional
cases in which no arterial feeding vessels suitable
for SAE can be identified (23). And, although suc-
cessful treatment with embolization alone has been
reported for the pelvis and long bones, its role as the
sole mode of therapy in the spine appears to be more
limited (77,23). Regardless of the number of emboli-
zation, 67% of the total patients were considered as
cured after a follow-up period longer than 2
years (23). All cases of recurrence were within 1
year after the first embolization (23), in another
study beyond 2 years of embolization (4).

Acta Orthopaedica Belgica, Vol. 82 - 3 - 2016
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Percutaneous sclerotherapy may also be a valu-
able treatment alternative (5). And, administration
of polidocanol was found to be a safe and simple
procedure with an excellent cure rate and will be
especially valuable in ABCs of the pelvis and sa-
crum (5). Like SAE, several sessions are usually re-
quired to achieve complete re-calcification of the
cyst (5). Radiation therapy (20-40 Gy) should not be
used because of the risk for post irradiation sarco-
ma ; rarely it has very limited indications and may
remain as an adjuvant therapy for patients with in-
operable lesions, aggressive recurrent disease, and
medical conditions that place them at a high surgi-
cal risk (10,29). More recently, denosumab was iden-
tified as a potential new and innovative treatment
option for ABCs (15). However, much longer fol-
low-up and clinical studies are warranted to estab-
lish the value of the drug in the treatment of
ABCs (15).

With regard to follow-up recommendations, it is
important to state that 90% of the recurrences occur
within 6 to 12 months after initial treatment and
rarely after 4 years. With respect to these findings
shorter follow-up intervals within the first two years
and longer intervals up to the fifth year seem to be
reasonable. We therefore propose a routine follow-
up regime ideally with MRI and clinical survey per-
formed at 3 (baseline), 6, 12, 18 and 24 months fol-
lowed by yearly exams in the third to fifth year after
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Table IIb. — Aneurysmal bone cyst (ABC)-treatment and recurrence based on literature data

481

Author No. of Treatment and Recurrence(s) Recurrence(s) | Time
(alphabetically) |patients [n(treated)/n(recurrence) (%)] In total interval (1.
recurrence(s)
Curettage |En bloc Curettage and | Radiotherapy | Steroid- Amputation
(+/- bone |resection/ |Radiotherapy injection/
grafting  |intralesional Embolisation
Vs. excision /
PMMA) percutaneous
sclerotherapy
Biesecker et 66 44 /26 8/0(0%) |- 4/125%) |7(Cry)/1 1/0(0%) |(28/66 Recurrences
al (3) (59%) (14.3%) (42.4%) within 4
y after
intervention
Boriani et al (4) |41 5/1 13/0(0%) [11/00%) |3/0 (0%) 4/ 1 (Emb) 2 /41 (5%) 1-12 m
(20%) (25%)
Clough et al (6) |21 15/8 3/0(0%) |2/0(0%) - - - 8/21 (38.1%) |0-2y
(53.3)
Cottalorda et 21 12/2 3/0(0%) |- - 2 /2 (Ster) |- 5/21(23.8%)|3-16 m
al (7) (16.6%) (100%) (one patient
4/ 1 (perSc) with multiple
(25%) rec. with
latest 59 m
after first
intervention)
Gibbs er al (9) |40 34/4 6/00%) |- - - - 4/40 (10%) |2-24 m
(11.8%)
Hay etal (11) |79 28117 8/0(0%) |34/2(58%)|9/1(11.1%) |- - 10/79 1-12m
(25%) (12.7%) (mean 4 m)
Kleuver de er |31 25/3 2/2(100%) |1/0 (0%) 1/0 (0%) 1 (Emb)/0 |- 6/31(19.6%)|1-21 m
al (12) (12%) (subtotal L) (0%)
C + Emb:
1/1
Mankin et al 150 130/29 120/1(5%) |- - - - 30/ 150 1.2+4/-0.7
17) (22.3%) (20%) y (range;
03-3y)
Papagelopoulos |35 21/5 1470 (0%) |- - - - 5/35(14.3%) |up to 18 m
etal (21) (40 in (23.8%)
total
including
S rec)
Ruiter er al (24) | 105 54/28 1342@L) [1/0(0%) 2 /0 (0%) 1 (Emb)/0 [4/0(0%) |32/105 -
(51.6%) |/ 4 (0%) (30.5%)
C + Emb: |(26.6%)
1/0
Szendroi et al |48 26/17 22/0(0%) |- - - - 7/ 48 (14.6%) |mean: 14 m
(25) (52 (26.9%)
primary
ABC in
total)
Vergel de Dios | 153 own [124/27 [16/0(0%) |12/2 1/0 (0%) - 1/00%) [29/153 26 (90%) in
et al (27) patients | (21.8 %) (16.6%) (19%) between 2 y;
(238 in 3 later
total)

No =number; C = Curettage; Cry = cryosurgery; RT = Radiotherapy; perSc = percutaneous sclerotherapy; rec = recurrences;
p = primary; s = secondary; Emb = Embolization; L = laminectomy; m = month(s); y = year(s).
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initial treatment. Using this regime, all cases of re-
currence reported in the literature would have been
detected irrespective of the presence of symptoms.
As individual data are not reported for any of these
series the exact interval from recurrence to diagno-
sis — assuming the proposed regime had been ap-
plied — cannot be stated. For our series, however,
the application of such a follow-up regime would
have detected all cases of recurrence within 6
months or less. Although not specifically addressed
in this study the authors advocate a life-long follow-
up in cases treated with radiotherapy acknowledg-
ing the risk for post irradiation sarcoma.

Appreciation of the strengths and weaknesses of
the present study is warranted. First of all one has to
acknowledge that ABC is a rare entity. Excluding
solid and secondary ABCs further decreased the
number of available patients but added to the histo-
logic homogeneity of this series, thus 28 patients
were available for this analysis. In this respect, all
but four patients who declined to undergo biopsy
had histopathological confirmed primary ABC. The
meticulous assessment of the available cases with
an average follow-up of more than 42 months,
amended by a thorough analysis of previously pub-
lished cases (790 cases) is another strength of the
present study. By this means we were able to show
the feasibility of the proposed follow-up regimen
with regard to timely detection of local recurrence.
Nevertheless, the authors emphasize that the pro-
posed follow-up regimen is based on retrospective
analyses and further validation utilizing prospec-
tively collected data is warranted.

CONCLUSION

Knowledge of the ABC entity, now widely ac-
cepted as a neoplastic lesion, is important, since this
lesion is characterized by a high recurrence rate.
Despite different treatment options, the risk for re-
currence is particularly high within the first
12 months following initial treatment, diminishes
over time and is extremely rare after the fourth post-
treatment year. With regard to these findings, we
recommend that patients with ABC should be con-
tinuously followed-up clinically and radiologically
until the fifth year following initial treatment and
life-long in cases treated with radiotherapy.
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