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Aneurysmal Bone Cyst of the Clavicle: A Rare Orthopedic Entity

K Thanigairnani1 , Senthil Kumar', Vibha Mahendran'

Learning Point of the Article:
Pointers on achieving successful functional outcomes from the surgical management of a rare clinical entity-aneurysmal bone cyst of the
clavicle.

Introduction: Clavicle neoplasms account for only 1.01% of bone tumors and the possibility of it being a primary aneurysmal bone cyst is
incidentally low. Although rare in incidence, most of the cases reported were treated with en bloc resection either as a primary procedure or
during recurrence. The rarity of the disease and the lack of medical literature poses a diagnostic dilemma for the treating orthopedic surgeon,
radiologist, and pathologist, that could potentiallylead to the lesions being diagnosed at a stage when options to salvage the bone can nolonger be
considered. In our case, early meticulous work-up, prompt surgical intervention, and strict follow-up enabled us to salvage the bone and, more
importantly, preserve the acromioclavicularjoint; hence, offering better functional outcome for the patient.

Case Report: A 23-year-old female presented with complaints of pain in the left collarbone and restricted movement in the shoulder. Clinically,
abonyirregularity was palpable over the left clavicle with associated tenderness. Patient was subjected to various radiological imaging and tissue
sampling to aid in the establishment of a pre-operative diagnosis. A diagnostic dilemma arose as the investigations opened up a wide plethora of
differentials. Considering the age of the patient and the provisional diagnosis of “giant cell lesion,” an attempt was made to salvage the bone and
preserve shoulder function. The patient underwent extended curettage, cancellous bone grafting, and augmentation plating. Intraoperative
samples were sent for histopathology and the lesion turned out to be one among the least likely on the list of possible differential diagnosis — a
primary aneurysmal bone cyst. A meticulous follow-up protocol was devised during which functional outcome was found to be excellent and
there wasnorecurrenceat 15 months.

Conclusion: Through this case report, we would like to emphasize on the importance of broadening the spectrum of differential diagnosis while
investigating tumors at a rare site. This was achieved by devising a meticulous pre-operative radiological and histopathological diagnostic
protocol encompassing a spectrum of differential diagnosis. Establishing an early diagnosis gives us an option to opt for surgical interventions for
bone salvage and, thus, achieve better functional outcome for the patient.
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Introduction The primaryhypothesis regarding the origin of aneurysmal bone
Aneurysmal bone cysts are blood filled cavities in the bone that C€ysts points to localized circulatory disruptions that lead to a
typically present as expansile, lytic lesions in the femur, tibia, and substantial rise in venous pressure and the emergence of an
vertebrae and show high predilection for pathological fractures. expanded vascular network within the affected bone region [1].
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Figure 1: Zero magnification X-ray of the left shoulder — anteroposterior
viewshowsa 3 x 1 cmlyticlesion with surrounding areas of sclerosis.

However, persistent chromosomal patterns observed in some
studies suggest that these lesions could be neoplastic. The
following theories have been postulated for their etiology [2].

I. Primary aneurysmal bone cysts arise spontaneously without
any preceding trauma or presence of co-existing
tumors. 69% of these lesions have clonal t(16,17)
translocation that cause upregulation of
TRE17/USP6 oncogene that activates matrix
metalloproteinases and nuclear factor-kappa which
have a destructive effect on extracellular matrix
leading to the formation of bone cyst [2].

II. Secondary aneurysmal bone cysts occur as an
accompanying bone lesion to a separate primary
bone tumor such as giant cell tumor, fibromas,
fibrous dysplasia, and osteosarcoma, among others;
and from asite of prior trauma to the bone [2].

Majority of aneurysmal bone cysts occur in the
metaphysis of long bones (67%) and spine (15%)
and are almost unheard-of in other regions, such as
the clavicle.

Chance of recurrence is highest 6 months post-
intervention and unlikely after 2 years.

Through this case report, we present to you a rare
case of clavicle neoplasm evaluated, operated, and Figure2: T2

Case Report

A 23-year-old female, in the immediate post-partum period,
presented to the orthopedics out-patient department with
complaints of pain in the left collarbone and restricted
movements in the left shoulder since 1 month. Her complaints
began insidiously in the immediate post-partum period. Pain
was initially dull-aching and poorly localized and it gradually
increased in intensity, over a period of 1 month, from 6 to 8 on
the visual analog scale (VAS). Patient also had complaints of
inability to carry out activities of daily living that involved lifting
herleftarm above herhead and carrying heavy objects.

Clinical examination revealed supraclavicular fullness on the
left side. An irregularity was palpable over the left clavicle in the
middle third with associated tenderness. Range of movements
at the left shoulder was restricted due to pain- with an Oxford
Shoulder Score of 38.

X-ray of the left shoulder revealed an osteolytic lesion in the

middle third of the clavicle (Fig. 1).

Computed tomography scans were consistent with features of
“giant cell tumor” and magnetic resonance imaging reported
the possibility of “metastasis” or “multiple myeloma” (Figs. 2
and3).

Tissue diagnosis with ultrasound-guided biopsy of the lesion
reported the lesion to be “a giant cell lesion.” Further
radiological and histopathological evaluation failed to establish

-weighted magnetic resonance imagingleft shoulder: showing an expansile, fluid-

followed-up at Institute of Orthopedics and filled, and lytic lesion in the mid-shaft of the clavicle with pathological fracture and

Traumatology, Madras Medical College, Chennai.

surrounding soft-tissue edema.
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Figure 3: Computed tomography left shoulder showing 3 x 1.2 cm expansile lesion with scalloped inner

margins and sclerosis — consistent with giant cell tumor.
aconclusive pre-operative diagnosis.

The diagnostic conundrum was exacerbated by the various
differentials it drew up, right from giant cell tumor, metastasis
from occult primary, multiple myeloma, non-ossifying fibroma,
fibrous dysplasia, primary or secondary aneurysmal bone cyst,
osteoblastoma, chondroblastoma, giant cell rich or
telangiectatic osteosarcoma, tuberculosis, eosinophilic
granuloma, and subacute sclerosing osteomyelitis [3]. Further
screening with blood tests was done with no reported
significant abnormality (Table 1).

Considering the young age of the patient, the aim of our
treatment plan was to salvage the clavicle and preserve the
acromioclavicular joint function — which was achieved through
extended mechanical and chemical curettage with high speed
burr and hydrogen peroxide respectively, cancellous autograft
placement from iliac crest, and augmentation plating (Fig. 4, S,

Table 1: Blood investigations: showing no significant
abnormality

Parameter Value

Hemoglobin 12.3
Total count 8080
Neutrophils/lymphocytes 70.1/10.1
Platelets 3L
Ca/Phosphorus 8.2/3.5
Parathyroid hormone 23.6
ALP 156
Urine Bence Jones proteins Negative
LDH 162
Uric acid 4.2
ESR/CRP 33 mm/6
Peripheral smear No abnormal cells

ALP: Alkaline phosphatase, LDH: Lactate dehydrogenase,
ESR/CRP: Erythrocyte sedimentation rate/C-reactive
protein

6, 7). Curettage samples were sent for
histopathological examination. Post-
operative period was uneventful and
shoulder mobilization exercises were
initiated from the day of suture removal
(post-operative day 12). The
intraoperative samples provided us the
least anticipated diagnosis — a primary
aneurysmal bone cyst. Since,
aneurysmal bone cysts do not typically
occur in the clavicle and can occur
secondary to other bone tumors, a
repeat histopathological analysis of the
intraoperative specimens was done to
rule out the possibility of secondary
aneurysmal bone cyst with unknown
primary bone tumor and giant cell
reparative granuloma - neither of
which were reported after histopathological review.

At the time of discharge, patient’s surgical scar had healed by
primary intention and her post-operative Oxford Shoulder
Score was 29 (38 preoperatively; where a lower score denotes
better function); signifying an improvement in shoulder
function. Patient received a single dose of intravenous
zoledronicacid.

According to available literature on aneurysmal bone cysts of
the clavicle as well as aneurysmal bone cysts in other bones of
the body, the highest chance of recurrence is within 6 months of
intervention and highly unlikely after 2 years of surgery. Hence,
the following follow-up protocol was devised with a primary
aim to monitor recurrence — periodic reviews with X-rays, once
amonth for 6 months; followed by once every 3 months until 1
year, followed by once in 6 monthsuntil 2 years post-procedure.

During the first 6 months of follow-up, the patient had no

Figure 4: Intraoperative image of the defect in the left clavicle post-
extended curettage — S x 1 cm.
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Figure S: Packing of defect post curettage with cancellous bone autograft
from ipsilateral iliac crest.

clinical symptoms or evidence of recurrence on X-rays done at
monthly intervals and there was consolidation of the defect
with no evidence of implant loosening or breakage (Fig. 8).
Patient could perform all day-to-day functions with ease.
Oxford Shoulder Score at 15 months post-procedure was 13
(minimum score 12).

A meticulous post-operative protocol with vigorous post-
operative rehabilitation ensured an excellent post-operative
outcome at 15 months follow-up (Fig.9).

Discussion

The incidence of aneurysmal bone cysts is 0.14,/10 people, and
eight out of ten patients are children and adolescents under 20
years of age. Clavicle neoplasms account for 1.01% of bone
tumors, of which there exists no established incidence of
aneurysmal bone cysts of clavicle in literature.

In a study conducted by Kaiser et al,, patients with aneurysmal

Figure 7: X-ray left shoulder anteroposterior view — immediate post-
operative.

Figure 6: Augmentation plating with anatomical clavicle plate.

bone cysts of the clavicle were studied retrospectively. About
77% had aneurysmal bone cysts at the acromial end and
presented with non-specific symptoms such as pain, swelling,
and restricted shoulder mobility. Twelve patients were initially
managed by curettage (with or without bone grafting) and one
underwent resection. Seven patients who were managed with
curettage presented with one or more instances of recurrence at
an average of 6 months, of which two patients were managed
with partial resection [4]. In a case report by Manish Chadha
and Singh, an aneurysmal bone cyst of the lateral end of the
clavicle was managed with total excision due to the size of the

Figure 8: X-rayleft shoulderanteroposterior view — at 6 months follow-up.
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Figure 9: X-ray left shoulderanteroposterior view — at 15 months follow-up.

lesion at presentation that rendered the bone unsalvageable [ S].
Rarely, aneurysmal bone cysts can occur in the medial end of
the clavicle. Chitrangada Singh et al., reported one such caseina
14-year-old male child that was managed with extended
curettage and hydroxyapatite allograft. Patient showed no
recurrence in 2 years of follow-up [6]. In various other
published case reports and series on aneurysmal bone cysts of
the clavicle, management with excision was found to be the
trend; as the rarity of the disease precluded early diagnosis 7, 8,
10]. Our case of aneurysmal bone cyst of the clavicle presented
with non-specific symptoms and radiological findings that
posed a diagnostic dilemma. Ultrasound-guided biopsy
revealed it to be a “giant cell lesion” that, though specific, was
inadequate to assume a definitive diagnosis. In an attempt to
salvage the bone; and at the same time prevent any residual
disease that could possibly lead to recurrence and repeated
surgical interventions, we performed extended curettage with a
high speed burr and chemical curettage with hydrogen
peroxide. To augment healing of the defect, iliac autograft
placement was done, along with plate augmentation using
anatomical clavicle plate. Despite multiple imaging modalities
and biopsy, a definitive diagnosis was established only
postoperatively. This highlights the diagnostic limitations of
currentimaging and cytological toolsinrare clavicularlesions.

For lesions treated with curettage, we also recommend the use
of bisphosphonates (zoledronic acid in our case)
postoperatively as their anti-inflammatory and anti-resorptive
effect (osteoclast inhibition) aids in rapid radiological

consolidation and, hence, early rehabilitation [10]. A strict and
meticulous follow-up is necessary due to high recurrence rate to
help in the early detection and prompt treatment. Our case was
followed up with X-rays, VAS score, and OXFORD score [11]
once a month for 6 months, once in 3 months till 1 year, and
once in 6 months till 2 years. There was no evidence of
recurrence and a significant improvement in VAS score and

Oxford Shoulder Scores.

Conclusion

Rarity of the disease incidence at an uncommon location,
excellent radiological and functional outcome, and meticulous
follow-up plan along with the paucity of literature makes our
case report a relevant document in orthopedic oncology; as it
guides surgeons in the evaluation of lytic lesions of the clavicle.
The possibility of aneurysmal bone cyst must be considered
during the evaluation oflyticlesions of the clavicle so as to allow
early detection and prompt treatment that will enable salvage of
the bone. All possible efforts should be made to ensure no
residual disease remains and patient should be followed up
strictly; as the incidence of recurrence is fairly high and could
potentially lead to partial or total excision of the bone, thus
negating ourinitial attempts to salvage t.

To summarize, early detection by broadening the spectrum of
differentials and successful surgical management of clavicle
neoplasms can help salvage the shoulderjoint.

Limitations

The report does not include comparison with other treatment
modalities such as en bloc resection or embolization, making it
difficult to assess the relative efficacy of the chosen surgical
approach. A case series or an experimental study is needed to
establish concrete evidence of the surgical and follow-up
protocol.

Clinical Message

Aneurysmal bone cysts of the clavicle are a rare clinical entity and
warrant surgery at the earliest to achieve the best post-operative
outcome. If detected early, aneurysmal bone cysts of the middle
third of the clavicle can be managed successfully by extended
curettage, bone grafting for the defectand augmentation plating.

Declaration of patient consent: The authors certify that they have obtained all appropriate patient consent forms. In the form, the

patient has given the consent for his/ herimages and other clinical information to be reported in the journal. The patient understands that
his/ her names and initials will not be published and due efforts will be made to conceal their identity, but anonymity cannot be

guaranteed.
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