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1 | INTRODUCTION

Abstract

Background: An aneurysmal bone cyst (ABC) is a rare benign lytic lesion affecting the
medullary canal of long bones. It has been widely reported in human medicine, but
rarely described in domestic animals.

Obijective: To report the surgical treatment and long term follow-up of a dog affected
by ABC.

Methods: An 8-month-old, intact female Weimaraner was presented with lameness
affecting the left front limb and progressive swelling of the mid-distal radius. Sur-
vey radiographs revealed a mid-distal diaphyseal radial lesion. Fine needle aspirates,
biopsy, CT scan and histopathology results supported the diagnosis of ABC. Treatment
consisted of partial corticotomy of the affected radius, filling of the cystic cavity with
demineralised bone matrix and autologous bone graft and stabilisation using lag screws
and a neutralisation plate.

Results: The long-term follow-up, at 36 post-operative months, showed no recurrence
of the cyst and bone modelling. Comparing preoperative radiographs with those at 36
months, bone modelling reduced the radial area by 23.3% in the craniocaudal radio-
graphic view and 30% in the mediolateral projection.

Conclusions: This treatment was sucessful in the case here described, with a 3 years

follow-up.
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The pathogenesis of ABCs remains speculative and may be multifac-

torial in both humans and dogs. Most commonly, ABCs appear in the

Aneurysmal bone cysts (ABCs) are expansile benign osteolytic bone
lesions consisting of large vascular sinusoids divided by connective tis-
sue septainto blood-filled cavities (Dowdle et al. 2003). They have been
extensively reported in human medicine in young adults and children
(Muratori et al. 2019; Renegar et al. 1979), whereas they have been

infrequently reported in the veterinary literature.

metaphysis of long bones, but they have also been reported in the ver-
tebrae, pelvis, rib and scapula (Barnhart 2002). Although the ABC is
benign, local recurrence after treatment has been reported (Mei et al.
2009). Additionally, malignant transformation has been reported in
humans and also in a Labrador Retriever (Barnhart 2002). Many treat-

ments have been reported both in humans and companion animals, but
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FIGURE 1
An evident bulging at the level of the cranial part of the radial
diaphysis was noted. The lesion was firm and had a bony consistency
to the touch

Photograph of the dog at the first clinical evaluation.

agold standard has still to be defined (Anson et al. 2020; Muratori et al.
2019).

2 | CASE HISTORY

An 8-month-old, 18-kg, intact female Weimaraner dog was presented
with a large, painful swelling of the cranio-mid-distal region of the
left radius (Figure 1). The dog showed progressive lameness of 2
months duration, without history of trauma and not responsive to anti-
inflammatory therapy (Meloxicam, Metacam®, Boehringer Ingelheim).
At the time of consultation, the lameness was graded, using a 0-5 scale
(Forell & Schwarz, 1993), as 4/5. Examination revealed mild atrophy of
the muscles of the left thoracic limb and on palpation, the swelling was
warm, solid and painful.

3 | DIAGNOSTIC PROCEDURES

Results of haematological and serum biochemistry analyses were
within normal reference ranges. Orthogonal radiographs of the left
antebrachium showed an extensive area (10 x 3 c¢cm) of an expan-
sile, geographic lysis of the mid-distal radius with marked thinning
of the overlying cortices (Figure 2). A bone cyst, composed of differ-
ent chambers divided by septa, was suspected. Proximally, the lesion

appeared poorly marginated; the distal epiphysis was not involved.

FIGURE 2 Mediolateral and craniocaudal radiographs of the right
antebrachium at presentation. There was an expansile bone lesion at
the distal half of the diaphysis and distal metaphysis of the radius, with
cortical thinning and thin septa inside the radiolucent cavity. No
periosteal reaction or soft tissue swelling was observed

Thoracic radiographs in three views were unremarkable. Fine needle
aspirate was performed and yielded a mildly cloudy serosanguineous
fluid. Cytological examination showed only a normal blood-rich cell
background. The total body CT scan showed a monostotic lesion occu-
pying the 62% of the radial volume (Figure 3). CT-guided multiple biop-
sies with an 8G Jamshidi needle were performed under general anaes-
thesia. The tissue samples were sent for both histopathology analysis.
Because of the presence of multiple, large-calibre, thin-walled vessels,

a histopathology diagnosis of ABC was made.

4 | TREATMENT

The dog underwent general anaesthesia and the left forelimb was
clipped and aseptically prepared for surgery. Induction was achieved
with propofol at 2 mg/kg IV (Proposure 1%, Merial) and maintenance
with isoflurane (Isoflurane Vet, Merial) aiming for a 0.8% of minimal
alveolar concentration after endotracheal intubation, in a mixture of
oxygen and air. Analgesia was provided by a target-controlled infu-
sion of fentanyl at a plasma concentration of 1.2-1.6 ng/ml (Fentadon
0.05%, Eurovet Animal Health).

With the patient in dorsal recumbency, a craniomedial approach to
the radial diaphysis was performed. Surgical treatment consisted of

radial corticotomy and curettage of the bone lesion. A bone window
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FIGURE 3 Both three-dimensional bone reconstruction and multi-planar reconstruction are illustrated. The CT shows an expansile lytic bone

lesion of the radius

FIGURE 4 A corticotomy was performed in the radius and the bone cyst cavity was exposed as shown

of 6 x 2 cm on the medial cortex of the radial diaphysis was performed
with an oscillating saw (Colibri Il, DePuy Synthes) (Figure 4). The result-
ing bone segment was immersed in warm sterile saline solution during
the time of the surgery. Curettage of the inner part of the ABC was
performed with a Volkmann curette. Tissue samples collected from the
ABC were sent again for both histopathology and aerobic and anaero-
bic culture examination. The bone cavity was filled with an autologous
bone graft collected from the ipsilateral proximal humerus, proximal
tibia and distal femur. Because the autologous bone graft was judged
insufficient to fill the ABC, it was mixed with 6 cc of demineralised bone
matrix (DBM) (Veterinary Tissue Bank). The bone window was reduced
to anatomically reposition the bone segment using three 3.5-mm lag
screws and a 3.5-mm Locking Compression Plate (LCP, DePuy Synthes),

applied in a neutralisation fashion on the medial side (Figure 5). The
surgical wound was closed routinely. Survey radiographs of the limb
were performed at this time; they showed a good apposition of the cor-
ticotomy segment. The left antebrachium was supported with a mod-
ified Robert Jones bandage for the following 2 days. Post-operative
care included meloxicam 0.1 mg/kg every 24 h for 10 days following
surgery, crate rest for the first week post-operatively, then increasing
leash exercise for the subsequent 4 weeks. The dog appeared to be pain
free by 2 days after surgery.

Histological examination of the deeper areas of the cyst revealed
the presence of intact cavities with walls consisting of spindle-shaped
fibroblasts. These cystic spaces were lined mainly by mature, fibrous
connective tissue in which osteoid, woven bone and osteoclast-like
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FIGURE 5
osteosynthesis of the bone window with three 3.5-mm cortical screws
positioned in a lag fashion and a 3.5-mm LCP plate in a neutral fashion

Immediate post-operative radiographs showing the

giant cells were identified. The underlying cause could not be discerned
on examination of numerous sections of the surgical specimen. The
final diagnosis was ABC.

Clinical and radiographic follow-up was performed every 30 days.
The dog remained clinically asymptomatic, with no lameness, and no
sign of pain or recurrence. The dog regained a normal symmetri-
cal front limb muscle tone bilaterally and no evidence of lameness
was observed during walking or trotting at the 7 months follow-up
examination. Palpation of the antebrachium did not elicit any signs
of pain. Survey radiographs at 6 post-operative months showed com-
plete filling of the bone cyst and due to the modelling of the cra-
nial and lateral cortex, the three lag screws appeared too long (Fig-
ure 6). Implant removal was discussed with the owner and performed
7 months after surgery. The dog recovered well from implant removal,
without episodes of lameness.

Radiographs obtained 36 months post-operatively showed marked
bone modelling, with no signs of cyst recurrence (Figure 7).

Preoperative and long-term follow-up orthogonal radiographic pro-
jections of the antebrachium were measured to compare the radial
area on a dedicated workstation using digital radiographic software
(OsiriX, Pixmeo Sarl). The preoperative radial area in the mediolateral
view was 57 cm?, whereas after 36 post-operative months it was 40.6
cm?2. The preoperative craniocaudal radius area was 73 cm?, whereas
2(

after 36 post-operative months it was 56 cm# (Figure 8).

FIGURE 6 Seven months post-operative radiographs showing the
modelling of the lateral cortex of the radius at the level of the bone
cyst. The radiolucent cavity of the bone cyst is no longer visible

5 | DISCUSSION

ABC is a rare disease in companion animals and the final diagnosis is
made after histological evaluation to exclude malignancies (Barnhart
2002).

In the present case, a large ABC occupying the 62% of the radius,
the weight bearing bone of the antebrachium, was successfully treated
by corticotomy and grafting. Reported therapies include grafting of the
cystic cavity, sclerotherapy (Adamsbaum et al. 2003; Anson et al. 2020;
Lambot-Juhanet al. 2012; Rastogi et al. 2006), cementoplasty and radi-
ation therapy (Vignoli et al., 2015), and ostectomy of the affected bone
segment (Barnhart 2002). However, sclerotherapy may take months
to be effective and multiple injections of the sclerosing agent may be
needed (Adamsbaum et al. 2003; Brosjo et al. 2013). Sclerotherapy was
not used here due to the risk of post-operative fracture because of the
thinning of the cortex, thus also avoiding the protracted use of protec-
tive bandages.

In an attempt to avoid the risk of a post-operative fracture, we
decided to treat the ABC by packing the cavity with an autologous bone
graft and DBM (Rossanese et al. 2017). Although autogenous cancel-
lous bone is still considered the pre-eminent graft material (Younger &
Chapman, 1989), autografting may be limited by the amount of retriev-
able cancellous bone, patient morbidity, risk of infection, haematoma
or fibrous tissue formation. Therefore, the addition of DBM, the most
common source of partially purified bone-inducing factors used in
human patients (Bolander & Balian, 1986), was empirically selected
here. This allogeneic bone is chemically sterilised rather than irradi-

ated in an attempt to preserve its osteoinductive properties. Moreover,
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FIGURE 7 Thirty-six months
post-operative radiographs showing the
continuous modelling of the cortices of the
radius (a). The perimeter of the radius is drawn
on both radiographic projections to obtain the
area (b)

FIGURE 8 Comparison between
pre-operative radiographs (a) and 36 months
post-operative radiographs (b) showing the
reduction in the radial area

DBM provides osteoconduction within the collagen network naturally
present in the bone.

Even if curettage and cancellous bone grafting are anecdotally
reported to provide relatively poor results, with extended recovery
periods and high recurrence rates treatment (Dowdle et al. 2003, Duval
etal. 1995), recently a successful case of a non-aneurysmatic bone cyst
has been reported after treatment with curettage and bone grafting

(Rossanese et al. 2017). The same result was observed in this single

case of a large aneurysmatic bone cyst where the treatment was effec-
tive, and no recurrence was detected since 36 months. The bone plate
prevented the risk of fracture. Bone healing was likely derived from
both the local post-curettage cancellous bone invasion and the packed
autologous cancellous bone added with an allogeneic DBM in the uni-
cavitated ABC. However, no specific additive role of the DBM in com-
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parison with curettage plus cancellous bone autografting alone plus
orthopaedic stabilisation was specifically determined.

Even if it has been reported that the cystic cavity may be progres-
sively filled with bone, the increased size of the affected bone may
not change, thus never returning to a more physiological appearance
(Feigenberg et al. 2001). In this specific case, a 23.3% reduction in the
dorsal plane and a 30% in the sagittal plane of the radial area were
observed compared to the pre-operative radiographs. This decrease in
size of the affected radius to more physiologic dimensions, together
with increased bone opacity of the previous cystic cavity and the clini-
cal absence of lameness, supports the good outcome in this case report.
A possible explanation may be associated with the young age of the
dog, still prone to bone modelling based on weight bearing on the sur-
gically repaired bone abnormality.

In conclusion, even if recurrences have been reported when using
cyst curettage and bone plating both in human and veterinary
medicine, in this case the treatment was successful with a 3-year

follow-up.
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