Case Report

An latropathic Tibial Nerve Injury in a Patient Following Total
Ankle Replacement

Richard D. Jones, Lewis C. Turner, Devanshi T. Jimulia, Dominic M. Power’

Department of Anatomy, College of Medical and Dental Sciences, University of Birmingham Medical School, 'Birmingham Hand Centre, Peripheral Nerve Injury
Service, Queen Elizabeth Hospital, Birmingham, UK

ABSTRACT

Ankle arthroplasty is an infrequent procedure, and there is a risk of injury to nearby neurovascular structures from direct injury and from
traction. The risk of nerve injury is difficult to quantify due to low-procedure numbers, non-mandatory nerve injury reporting to the National
Joint Registry in the UK and delayed recognition of nerve injury despite the British Orthopaedic Association Standards for Trauma 5 guidelines
on the management of peripheral nerve injury. Neuropathic pain following a major joint procedure with disordered sensation, motor paralysis
and alterations in autonomic function in the distal skin are suggestive of nerve injury. A Tinel’s sign at the site of suspected injury is diagnostic
and the nerve should be promptly explored by a surgeon familiar with the operative assessment and reconstruction options for nerve injury.
Processed nerve allograft is a useful adjunct in the reconstruction algorithm in cases of non-critical nerve disruption and central sensitisation to
avoid the harvest of an intact sensory autologous nerve and risking further exacerbation of neuropathic pain at another site. The case presented
discusses an iatropathic tibial nerve injury in a 48-year-old man who underwent reconstruction using nerve allograft.
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INTRODUCTION

Over 230,000 arthroplasties were performed in England, Wales
and Northern Ireland in 2017. Of these, ankle arthroplasty
constituted 0.4%; although, their popularity is rising.! A rare
but important complication of arthroplasty surgery is an injury
to a peripheral nerve. During total ankle replacement (TAR),
the superficial and deep peroneal nerves are at risk during
the exposure, and the tibial nerve at the posteromedial ankle
is at risk of direct or traction injury during instrumentation
and manipulation of the ankle. Nerve injuries may become
apparent in the early post-operative stage when neuropathic pain,
sensory disturbance, motor paralysis and cutaneous autonomic
changes (dry, warm, red skin from the loss of autonomic
sudomotor and vasomotor function) should prompt a careful
examination of the affected nerve. A strong Tinel’s sign elicited
by tapping over the course of the nerve may reveal the site of
injury. Early referral to a peripheral nerve injury specialist
will enable surgical inspection of the nerve and reconstruction
when necessary. Commonly nerve injuries associated with joint
arthroplasty are diagnosed and referred late after excluding other
causes of the problematic, painful arthroplasty. Late diagnosis
of a nerve injury is associated with opiate dependence and
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chronic pain syndromes, including central sensitisation. In late
cases, regional anaesthetic blocks are essential in confirming
that a nerve is the source of pain. Surgical techniques include
neurolysis, nerve wrapping with collagen barriers, resection of
neuromata and reconstruction using autologous sensory nerve
graft or processed nerve allograft. Allograft is preferred for
non-critical sensory reconstruction in a sensitised individual.
Nerve transfers may be used for reinnervation of critical muscle
targets distal to the site of injury. This case report highlights
the risk of iatropathic nerve injury during arthroplasty and the
importance of rapid clinical diagnosis and appropriate treatment.

CASE REPORT

A 48-year-old man had traumatic osteochondral lesions of
his talus that remained painful despite two microfracture
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treatment episodes. The ankle deteriorated with moderate
post-traumatic osteoarthrosis and he was offered a TAR.
Immediately postoperatively, he reported severe neuropathic
pain over his medial malleolus radiating down into the sole
of his foot. The pain persisted, and on outpatient review, a
tibial nerve injury was suspected by the operating surgeon
who referred the patient for an ultrasound of the tibial nerve.
The scan demonstrated a bone fragment deep to the tibial
nerve causing nerve compression 2 cm proximal to the medial
malleolus.

The surgeon re-explored the tibial nerve 11 weeks
postoperatively. The tibial nerve was noted as being in
continuity, although atrophic, and the bony fragment was
removed. Unfortunately, the neuropathic pain worsened and
he requested the second opinion. The second foot and ankle
specialist referred him to the regional peripheral nerve injury
service (PNIS) for an opinion.

On assessment at the regional PNIS, it was noted that the
patient was opiate dependent using oral and patch medication
and a maximum dose of an oral neuromodulatory agent. The
neuropathic pain was severe with pseudoparalysis of the
ankle due to neurostenalgia. There was a strong Tinel’s sign
over the tibial nerve above the ankle and foot intrinsic muscle
paralysis. The medial calcaneal sensation (calcaneal branch)
was dysaesthetic with anaesthesia in the medial and lateral
plantar nerve territories and dry, erythematous and atrophic
skin on the plantar surface. There was mild sensitivity in the
superficial peroneal territory on the anterior ankle scar and in
the saphenous nerve distribution.

An isolated block of the tibial nerve reduced his pain by 80%
and settled the marginal hypersensitivity in the superficial
peroneal and saphenous nerve territories. The tibial nerve was
surgically explored starting proximal to the original exposure
in normal tissue. There was an extensive scar around the tibial
neurovascular structures with the loss of normal epineurium in
the lateral and posterior aspects of the tibial nerve, which was
firm without normal architecture. The scar caused tethering to
the posterior ankle capsule, which was breached with synovial
fluid tracking deep to the Achilles tendon, partial injury to the
flexor hallucis longus tendon with surrounding synovitis and
a large bone fragment was identified tethering the nerve at the
site of arthroplasty. The lack of muscle contraction at maximum
stimulation of 6 mA showed no conduction across the damaged
segment of the nerve. The medial calcaneal branch was intact
after neurolysis [Figure 1]. The bone fragment was removed,
and the damaged tendon was debrided. The tibial nerve was
dissected free from the posterior ankle scar and an external
neurolysis performed. There was still no stimulation across the
damaged segment. The nerve was evaluated using an operating
microscope and the scar opened at the site of epineurial
loss. There was no internal fascicle structure. The nerve was
transected and serially debrided until a fascicle structure was
identified and then further debridement proximally and distally
until interfascicular scar was minimal. The resultant gap in full

ankle dorsiflexion was 45 mm [Figure 2]. The nerve gap was
reconstructed using a 4—5 mm x 45 mm AVANCE® processed
nerve allograft (AxoGen Inc., Alachua, Florida, USA) with
interrupted 8’0 nylon sutures and supported with Tisseel™
fibrin glue (Baxter UK) [Figure 3]. An indwelling nerve
catheter was sited surgically proximal to the repair and
removed after 48 h.

Figure 3: Co-aptation of allograft supported with fibrin glue
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latropathic tibial nerve injury following TAR

At 4 months postoperatively, there was evidence of
reinnervation within the nerve allograft and sensory
improvement in the calcaneal branch territory of the tibial
nerve. A progressive Tinel’s sign was detected at the tarsal
tunnel indicating nerve regeneration through the allograft.

At 1-year follow-up, the patient reported visual analogue
scale pain of 99/100, which showed no improvement
from his pain pre-operatively although he has been able
to decrease the dose of his opiate medications. There is a
Tinel’s sign into the tarsal tunnel; although, it is strongest
at the distal co-aptation site. There is an excellent active
and passive range of motion in the ankle and subtalar
joint (20° dorsiflexion and 30° plantar flexion) and no
neurostenalgia pain limiting active motion. As his ankle
movement has improved, he can walk without walking aides.
However, his continued pain means stairs and long distances
prove difficult. He continues to experience numbness and
tingling on the sole of his foot, with allodynia on walking
barefoot. The skin has some sweating at the heel, but distal
atrophy and dry skin persist at this stage. Protective sensation
has returned to the heel.

DiscussION

Neurologic injuries are uncommon but significant
complications of arthroplasty. The incidence of nerve injury
with TAR is not known although Primadi et al. reported
a rate of 15.3%, with the tibial nerve the most frequently
damaged.”?! Cadaveric dissection by Reb et al. demonstrated
the tibial neurovascular structures to be at risk during TAR,!
with McAlister et al. finding the superficial peroneal nerve
to also be at risk. As TAR rates increase, the prevalence
of these neurologic complications will also increase.
Prompt diagnosis of nerve injuries improves the chance of
a successful outcome.

Neurologic injuries often present late, with a mean interval of
10 months between injury and appropriate treatment.” Delayed
presentation results in more axon cell death, scar that impedes
axonal regeneration, motor target deterioration and tropism.
Nerve debridement will be more extensive, the nerve gap longer
and a good outcome will be unlikely. A delay to diagnosis also
increases the risk of central pain mapping (central sensitisation)
and other chronic pain syndromes.

Early recognition of a potential nerve injury should prompt
referral to a specialist who will determine through clinical
examination whether surgical exposure of the nerve is
warranted, will be more familiar with operative assessment of
injured nerves and will be able to perform the most appropriate
intervention or reconstruction. The British Orthopaedic
Association Standards for Trauma 5 (BOASTS) guidelines
emphasise the key signs and symptoms of a nerve injury and the
neuropathic pain associated with a degenerative nerve lesion.[®
Tinel’s sign and dry, red skin with sensory disturbance and
motor weakness or paralysis are suggestive of axonal injury
as opposed to a conduction block (neurapraxia).

Table 1: Learning points

Nerve injury is a rare but important complication of arthroplasty

Nerve injuries are often recognised and referred late, resulting in poor
outcomes

Suspected nerve injury should be referred to a specialist centre for
assessment and exploration

Nerve allograft is preferred to autograft in the management of nerve pain
in a sensitised patient

Cadaveric allogenic nerve tissue (processed nerve allograft)
now provide a practical alternative to autologous nerve
grafts (autografts) and are supplied frozen and available in a
range of sizes between 1-2 mm and 4-5-mm diameters and
15 mm—70 mm lengths. Allograft processing using enzymatic
decellularisation leaves an endoneurial tube scaffold depleted
of basement membrane neuro-inhibitory glycoproteins and
mitigates the need for systemic immunosuppression.[”? The
use of allografts negates donor site morbidity from autograft
harvesting, including neuroma formation, paraesthesia, cold
intolerance and allodynia.®’ AVANCE® processed nerve
allograft (AxoGen Inc., Alachua, Florida, USA) was used
in this case due to lateral plantar sensory preservation from
the ipsilateral sural nerve and the unacceptably high risk of
neuroma pain associated with contralateral sural nerve harvest
in an already sensitised patient. The aforementioned learning
points are summarised in Table 1.
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