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SCLEROTIC METAPHYSEAL BANDS SECONDARY TO DENOSUMAB

Bowen M., Botchu R., James S.L., Davies A.M.

here is a long list of differential diagnoses for sclerotic metaphyseal bands identified
on radiographs. We present a case of generalised sclerotic metaphyseal bands that
occurred following the administration of denosumab, a human monoclonal anti-
body, used to treat an aggressive aneurysmal bone cyst (ABC).
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CKAEPOTUYECKME U3MEHEHMS| META®U3OB KOCTEW MPU AEYEHUM S
AEHOCYMABOM (YEAOBEYECKUMN MOHOKAOHAABHBIMU AHTUTEAAMM)
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BeaukobpuraHus

VIIECTBYET OAWHHBIH CIHCOK AU epeHIINaAbHBIX AWAarHo30B IIPH CKAEPOTHYE-
CKHUX H3MEHEHUIX MeTadH30B KOCTeH, OIIpeNeAdIolINXCd Ha pPeHTTeHOoTpaMMax.
MeI nipeacTaBasgeM KAMHUYECKHH caydall MeHepaAu30BaHHBIX CKAEPOTHYECKUX H3-
MeHeHuH MeTadu30B KOocTel, KOTOphle IOSBHANCH IIOCAE€ BBEIEHUS HeHocyMmaba (dIeaoBede-

CKHX MOHOKAOHAABHBIX aHTI/ITeA), HUCIIOAB3YEMBIX ITPU ACYEHHHU Arp€CCHUBHBIX aHEBPU3MAaTH-
YeCKUX KHUCT KOCTEM.

KaroueBrle caoBa: AeHOcyMal, PeHTreHOI'paMMBbl, arpeCCHBHAas aHeBpH3MaTHdecKas
KHCTa KOCTH, CKAEPOTHYECKUH MeTadus.
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13-year-old male was referred to our
hospital with a lytic lesion, identified on
radiographs, in the right proximal tibial
metaphysis. Imaging features on the ra-
diographs and MRI were considered typ-
ical of an ABC which was confirmed histologically.
Initial surgical management involved “curopsy”, a
technique whereby percutaneous curettage is per-
formed at the time of biopsy [1]. On follow-up im-

Fig. 1 (Puc. 1)

Fig. 1. X-ray, AP view.

A — AP radiograph demonstrating the ABC in the right
proximal tibial metadiaphyseal region which continued
to increase in size following curettage and bone grat-
ing.

B — peripheral consolidation of the ABC with sclerotic
metaphyseal bands on an AP radiograph performed 7
months following commencement of denosumab.

Puc. 1. PeHTreHorpamma, nepeAHss NpoeKkLus.

A — aHeBpH3MAaTH4YECKasd KHCTa KOCTH B IIPABOM IIPOK-
cUMaAbHOM MeTamuadu3e  GoAbIIeOepIIOBOM KOCTH,
KOTOpas IIPOAOAIKAAA YBEAMYHUBATHECS B pa3Mepax IIo-
cAe BBICKaOAMBaHUS.

b - HepI/IqZ)epI/I‘IeCKaH KOHCOAWMAaIId aHEBPHU3MaTHU4YE-
CKOUM KHUCTBI KOCTH CO CKAEPOTHUYECKHUMHU N3MEHEHHUAMA
MeTaCbI/I?:a KOCTH Ha pPEHTreHorpamMmMe, BBIIIOAHEHHOU

qepes 7 MECLIIEB IIOCAE€ Had9aAa IIpuemMa J_'[EHOCYMa6a.
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aging 3 months later the lesion had significantly
increased in size and was invading the growth
plate of the proximal tibia. The patient underwent
further curettage and bone grafting of the lesion
but despite this the ABC continued to dramatical
ly increase in size (Fig. 1A). Following discussion
at the orthopaedic oncology multidisciplinary
team meeting, the patient was commenced on
denosumab (Prolia, XGEVA). Radiographs per-
formed 7 months later showed that there had
been considerable peripheral consolidation of the
ABC (Fig. 1B). On the same radiographs it was
noted that there were sclerotic bands in the met-
aphyses of the distal femur, tibia and fibula.

A radiograph of the left hand and wrist ob-
tained at the same time for the purpose of bone
age estimation revealed that the sclerotic metaph-
yseal bands were also present in the radius, ulna,
metacarpals and phalanges (Fig. 2) indicating a
widespread process secondary to denosumab.

Discussion.

Aneurysmal bone cysts are benign expansile
lesions which can be either primary or secondary
to other benign tumours. At present, curettage
with or without bone grafting is usually the pre-
ferred management strategy. However, emerging
alternative treatment options include “curopsy”
and denosumab [2].

Denosumab is a human monoclonal anti-
body which decreases bone resorption by inhibit-
ing osteoclast activation [3]. The current indica-
tions for the use of denosumab, as per the Na-
tional Institute for Health and Care Excellence,
include the treatment of osteoporosis in postmen-
opausal women and in men at increased risk of
fractures, the treatment of bone loss associated
with hormone ablation in men with prostate can-
cer at increased risk of fractures, the prevention of
skeletal related events in patients with bone me-
tastases from solid tumours and the treatment of
giant cell tumour of bone that is unresectable or
where surgical resection is likely to result in se-
vere morbidity in adults and skeletally mature ad-
olescents [4]. At present, the use of denosumab in
children is not recommended as data on its safety
and efficacy in this population is limited [5]. As
aneurysmal bone cysts express osteoclastic mark-
ers, therapies which inhibit osteoclastic activity
such as denosumab have begun to be used in
their treatment. However, further research into
the use of denosumab in patients with aneurys-
mal bone cysts is required [3].

Sclerotic metaphyseal bands occur when the
balance between osteoblastic and osteoclastic ac-
tivity in the growth plates of skeletally immature
patients is compromised [6]. Sclerotic metaphyse-
al bands are not expected to appear following
growth plate fusion.

Given that denosumab inhibits osteoclastic
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Fig. 2 (Puc. 2)

Fig. 2. X-ray. PA view.

Radiograph performed at the same time as Fig. 1b
demonstrating sclerotic metaphyseal bands in the left
hand and wrist.

Puc.2. PeHTreHorpammaq, 3saAHsS NPoeKLMUs.

PenTreHorpamMma, BBIIIOAHEHHAd OOHOBPEMEHHO C HC-
caemoBaHueM Ha Puc. 1b. OTMedarTcs CKAEpPOTHUE-
ckue MeTadu3lapHble M3MEHEHUS ACBOM PYKH U 3ald-
CThbSI.
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activation, the development of sclerotic metaph-
yseal bands in the patient being managed in our
hospital as described above can be attributed to
denosumab. This is one of few reported cases of

sclerotic metaphyseal bands secondary to
denosumab in English literature. The other cases
have occurred in patients receiving denosumab for
a giant cell tumour and fibrous dysplasia [7, 8].

Two further skeletally immature patients
with benign bone tumours have been treated with
denosumab at our hospital. In neither case do fol-
low-up radiographs show evidence of sclerotic
metaphyseal bands indicating that this is not a
universal phenomenon.

Other side-effects of denosumab include hy-
pocalcaemia, osteonecrosis of the jaw, atypical
femoral fractures and transformation of giant cell
tumours to osteosarcomas. Rebound hypercal-
caemia can occur following the cessation of deno-
sumab [3].

Learning Points.

1. Denosumab acts by inhibiting osteoclastic
activation and therefore should be included in the
differential diagnoses of sclerotic metaphyseal
bands which occur when the balance between os-
teoblastic and osteoclastic activity is compro-
mised.

2. Further research into the use of deno-
sumab in children and aneurysmal bone cysts is
required given that it can have several significant
side effects.
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