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A b s t r ac t
Regeneration of the fibula following partial fibulectomy is a common and well-reported phenomenon in children. However, there is limited
literature on the regeneration of fibula in skeletally mature individuals.
We report a case series of regeneration of the distal fibula following partial distal fibulectomy. In both these cases, calcium sulphate
(Stimulan—Biocomposites, Keele, UK) antibiotic-loaded beads were used for local delivery of a high concentration of antibiotics. However,
calcium sulphate worked as an osteoconductive agent and led to regeneration of the fibula.
Regeneration of the fibula has its benefits and downside. Regeneration can be beneficial in patients in whom future arthroplasty is considered
as total ankle replacement would not be possible in the absence of distal fibula. On the contrary, a regenerated fibula can be a source of ankle
pain related to the syndesmotic joint. There is also a report of infection recurring in the regenerated fibula.
Hence, while using calcium sulphate beads either as a spacer or as a vehicle for local delivery of antibiotics, the operating surgeon needs
to be aware of the risk of regeneration of the fibula if the periosteum is preserved.
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Introduction
Partial fibulectomy is a common procedure used for bone grafting
as well as a surgical approach to the ankle joint for ankle fusion.1
There is evidence of regeneration of this osteotomised fibula
following these procedures in paediatric patients especially if the
periosteum preserving technique is used. 2 Studies have found
age to be the only predictor for the regeneration of the fibula
with the cutoff age group being early adolescent patients in their
teenage years.3 However, total regeneration of an osteotomised
fibula is rarely reported in the literature in the adult population.4
We present a case series of fibular regeneration in adult patients
following fibulectomy for ankle fusion in which calcium sulphate
(Stimulan—Biocomposites, Keele, UK) was used as a vehicle for local
antibiotic delivery as well as an osteoconductive agent.
These patients underwent an ankle fusion for infected
post-traumatic arthritis following open reduction and internal
fixation (ORIF) of an ankle fracture. A direct lateral approach was
used and 6 cm of the distal fibula was resected. After the initial
debridement of the infected wound tibiotalar, the articular surface
was prepared meticulously using small osteotomes and a hammer.
Relative stability for the fusion site was provided with the help of
a ring external fixator. Freshly prepared calcium sulphate loaded
with antibiotics was used both to deliver a high concentration
of antibiotics locally as well as to work as an osteoconductive
bone grafting agent to promote tibiotalar fusion. A routine postoperative blood test was done to monitor blood antibiotic levels
from the cemented antibiotic beads. Postoperatively, patients
were mobilised full weight-bearing. They were followed up in
out-patient clinics where serial x-rays were performed. Apart from
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clinical and radiological evidence of tibiotalar fusion, these patients
also showed regeneration of the fibula after 3 months of the index
procedure.

Case Descriptions
Case 1
The first case was that of a 79-year-old female who sustained a
trimalleolar left ankle fracture in Rome. She has no significant past
medical history. She underwent primary fixation in Rome when
a distal fibula locking plate was used to fix the lateral malleolus
and the medial malleolus was fixed with two partially threaded
cancellous screws. The posterior malleolus was not fixed.
Postoperatively, both the medial and lateral wounds broke
down on return to the UK. Superficial wound swab showed
a Staphylococcus aureus infection and an MRI scan confirmed
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osteomyelitis. She was started on a 6-week course of intravenous
antibiotics as per the microbiologist’s advice. Also, to control
the infection, her metalwork was removed and a temporary
spanning fixator was put in. Once the infection was under control
clinically and inflammatory markers were returning to normal, she
underwent a definitive procedure of a circular frame–assisted ankle
and subtalar joint fusion. Beads of calcium sulphate loaded with
1 g vancomycin and 240 mg gentamicin were placed into both the
medial and lateral wounds (Fig. 1).
The frame was removed 4 months later once the fusion was
confirmed both clinically and radiologically. Serial radiographs
following the circular frame–assisted fusion on her follow-up
initially demonstrated a shadow-like appearance of calcium
sulphate beads which were later replaced by regenerating the
fibula at the fibulectomy site (Fig. 2). The patient remains completely
symptom-free from this regeneration of the fibula (Fig. 3).
The second case was a 63-year-old female with a background
of previous breast cancer, stroke, and anterior communicating

artery aneurysm. She sustained a right bimalleolar ankle fracture/
dislocation. This was initially reduced in the emergency department
and she was put in a back slab. A week later, once the swelling
settled, she underwent a primary ORIF with an interfragmentary
screw and one-third tubular neutralisation plate for the lateral
malleolus, two cancellous screws for the medial malleolus, and a
positional screw through the lateral plate holding the syndesmosis.
Unfortunately, postoperatively, she developed a medial wound
infection which subsequently broke down. She was referred to a
limb reconstruction surgeon and underwent a two-staged circular
frame–assisted ankle fusion 4 months after the initial procedure.
Similar to the first case, 20 cc of calcium sulphate beads mixed
with 2 g vancomycin and 480 mg gentamicin was inserted into
the medial and lateral wounds (Fig. 4). Intraoperative microbiology
samples grew Staphylococcus aureus and she was treated with oral
antibiotics as per the microbiologist’s advice.
The circular frame was removed 6 months later following both
clinical and radiological evidence of union. Radiographs taken
postoperatively initially showed the shadow of calcium sulphate
in the distal fibulectomy site which gradually morphed into

Fig. 1: X-ray after distal fibulectomy and the use of calcium
sulphate beads

Fig. 3: X-ray of fibular regeneration 9 months after fibulectomy and use
of calcium sulphate beads

Fig. 2: X-ray of fibular regeneration 2 months after fibulectomy and use
of calcium sulphate beads

Fig. 4: X-ray after distal fibulectomy and the use of calcium
sulphate beads

Case 2
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Fig. 5: X-ray of fibular regeneration 2 months after fibulectomy and use
of calcium sulphate beads

Fig. 6: X-ray of fibular regeneration 10 months after fibulectomy and
use of calcium sulphate beads

the regenerated fibula (Fig. 5). This patient was also completely
asymptomatic from the fibular regeneration (Fig. 6).

fibula.14 Also, regeneration of the fibula may impinge the
syndesmotic joint which can potentially be the source of pain.
The surgeon using calcium sulphate should anticipate
regeneration of the fibula following fibulectomy. If this regeneration
may be beneficial in the long term for the patient, then it is worth
leaving the periosteum as this may further help in the regeneration
of the fibula. On the contrary, if regeneration of the fibula can
potentially cause significant morbidity including anterior ankle
pain, then we strongly recommend debridement and possible
excision of the periosteum to reduce the risk of regeneration of
the fibula.

Discussion
The fibula is a common donor site for patients undergoing bone
reconstruction. Its length, structure, and predictable vascular
pedicle make it an ideal cortical bone graft.5,6 As with any surgical
procedure, fibulectomy carries some morbidity and that has
especially been documented in children.7
Fibular regeneration is common following osteotomy in
paediatric patients. The regeneration rate for the paediatric age
group varies from 50 to 100%.2,7 However, in the adult group, this
is a rare occurrence and there is not enough literature available
suggesting routine regeneration following fibulectomy. More
importantly, the only predictor of regeneration of the fibula so far has
been the age of the patient, 15 years being chosen as the cutoff age.
In our case series, we have used calcium sulphate as a vehicle
for delivering a high concentration of local antibiotics as well as
an osteoconductive agent. Calcium sulphate is a well-tolerated,
biodegradable, osteoconductive bone graft substitute and is a
good alternative to the autogenous bone graft.8 Key features of this
alloplastic material include its biocompatibility, rapid resorption
rate, and unique ability to stimulate osteogenesis.9 Most of the
calcium phosphate granules are reabsorbed radiologically within
6 months.10 When used as a spacer or osteoconductive agent, it has
been found that up to 70–90% of the bone defect is replaced with
the trabecular bone.11 The matrix is osteoconductive, which leads to
new osseous growth.12 Self-limiting aseptic serous discharge lasting
for 3–4 weeks is the most common complication associated with
the use of calcium sulphate.13 This can be managed by a topical
negative pressure dressing.
The significance of fibula preservation or regeneration in
ankle arthrodesis is multiple – it increases the surface area for
bony union, preserves the peroneal groove, prevents valgus drift
in the cases of delayed union, and could facilitate future ankle
arthroplasty.13 Although not essential, this fibular regeneration
following distal fibulectomy can be potentially beneficial in transfibular osteotomies.
Conversely, regeneration of the fibula can result in morbidity.
There are reports of recurrence of infection in the regenerated

C o n c lu s i o n
Our case series is the first of its kind in which regeneration of the
fibula has taken place following the use of calcium sulphate.
The predominant role of calcium sulphate is osteoconduction,
and while performing fibulectomy, if the periosteum is left behind,
there is a high chance of its regeneration with the use of a stimulant.
Regeneration of the fibula has both potential benefits and
disadvantages, and hence the surgeon should be aware of this
effect of calcium sulphate while using it in fibulectomy in adults.
Further study may identify the exact incidence of fibular
regeneration with the use of calcium sulphate when the periosteum
is preserved.
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