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INTRODUCTION
When determining an approach to surgical repair of a 

peripheral nerve injury, 2 primary elements are to evaluate 
the mechanism of injury (blunt versus sharp) and length 
of the defect. Crush injury components are associated with 
increased inflammation that lasts for up to 3 weeks postin-
jury and can result in a nebulous zone of injury; thus, 
complex injuries are often tagged with definitive repair at 
3 weeks postinjury to allow for greater clinical recovery.9 
If tension-free end-to-end coaptation cannot be achieved, 
nerve grafting via an autograft or allograft is performed 
to repair the gap.4,11 For gaps less than 5 cm, Cho et al.1 
demonstrated similar outcomes for allograft and autograft 
repair for motor nerve injuries. Nerve graft length and 
time lapse before treatment are important factors affect-
ing outcomes for reinnervation. Specifically, the common 
peroneal nerve repair will produce suboptimal results if 
surgery is performed more than 12 months after injury 
or with a graft of more than 12 cm.2 Although there is no 
consensus on critical length or delay to repair deep pero-
neal nerve injuries, research shows a 75% motor recovery 

rate for nerve grafts < 6 cm and a significant decrease in 
reinnervation to 35–40% for 6–12 cm.4,7 It has also been 
shown that significant muscle fiber atrophy and decreases 
in regeneration of distal nerves occurs as early as 3 months 
after injury resulting in limited reinnervation and recov-
ery.6 Additionally, age plays a role in nerve plasticity and 
regaining function. Younger age has been associated with 
increased recovery due to children’s increased regenera-
tive capabilities, with children having faster recovery times 
(mean of 18 months) compared with adults (average of 
30–39 months) for peroneal nerve repairs..4,5,11,12

CASE DESCRIPTION
Our patient was a 9-year-old female who presented, 

following a jet-ski accident, with a posttraumatic avul-
sion and crush injury of her peroneal nerve from a 
right fibular fracture, ultimately, resulting in a deep pe-
roneal motor loss with foot drop and loss of eversion. 
She initially underwent exploration and debridement 
of wound with the nerve ends tagged for later repair 
due to significant crush component. Subsequently, the 
patient remained with a 5-cm defect, repaired with an 
allograft nerve at 1 month postinjury. Physical therapy 
(PT) noted a decreased right leg girth 1.5 months after 
initial surgery with a 1 cm loss at ankle and 4 cm loss at 
calf. At 1 year, the patient showed minimal functional 
improvement but was able to minimize gait deformity 
with a compensatory ankle-foot orthosis splint. PT not-
ed 0 degrees of dorsiflexion/eversion, and nerve con-
duction studies showed no evidence of reinnervation; 
therefore, further surgical exploration and repair with 
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sural nerve cable autograft was performed. At 9 months 
postsecond operation, MRC 1/5 motor function became 
evident with minimal dorsiflexion and eversion. At 16 
months postsecond operation and 28 months postinju-
ry, motor function improved to 4/5 dorsiflexion of toes 
and ankle with 3/5 eversion (see video, Supplemental 
Digital Content 1, which demonstrates return of motor 
function two years after injury, http://links.lww.com/PRS-
GO/A796). PT follow up recordings of active and passive 
range of motion revealed marked improvement at the 
ankle (Table 1).

Initial Repair with Nerve Allograft
Dissection was carried out under the microscope 

to trace previous Prolene tagging sutures to identify 
the distal and proximal portions of the deep peroneal 
nerve and the ends were cut back to healthy bleeding 
fascicles. The final gap was approximately 4 cm, and it 
was decided to use nerve allograft with a 2–3 mm diam-
eter Avance nerve allograft of 5 cm. Epineurial repair 
was effected with 9-0 Nylon sutures and TISSEEL fibrin 
sealant and was supported with AxoGuard nerve protec-
tors at the proximal and distal appositional repair sites 
(Fig. 1).

Nerve Repair with Sural Nerve Graft
The nerve and allograft were explored and iden-

tified. Repair sites were intact, but a large neuroma 
was identified proximal to the proximal anastomosis 
site. The pediatric neurophysiology department was 
present for intraoperative nerve stimulation, which 
revealed intact branches supplying anterior compart-
ment musculature distal to the previous allograft. Neu-
roma and graft were then excised, and the nerve was 
bread loafed proximal and distal until encountering 
healthy punctate fascicular bleeding. The resultant 
nerve defect was close to 7 cm. The patient’s ipsilat-
eral sural nerve was harvested in standard fashion 
with staggered incisions and was fashioned to provide 
2 cable grafts for repair. The cable grafts were anas-
tomosed with 8-0 Nylon sutures and TISSEEL fibrin 
sealant. The repair was again supported with nerve 
conduit AxoGuard nerve protectors on each coapta-
tion site (Fig. 2).

DISCUSSION
As discussed previously, the primary factors that 

influence postoperative outcomes are length of the 
nerve defect, type of injury, time until treatment, and 
age of the patient. Our initial gap was 4 cm and an 
appropriate allograft length, based on empirical evi-
dence, of 5 cm was used. The traumatic insult was a 
complex nerve injury with a crush component. Our 
initial repair at 1 month may have been insufficient to 
adequately declare the zone of injury; evidence shows 
higher success with at least 2 months for resolution of 
inflammation following blunt trauma.4 Thus, despite 
the gross appearance of healthy fascicular bleeding, 
further initial resection may have been required for 
improved outcome. Complex injuries can have intra-
neural scarring that extends beyond what is externally 
visible and can hinder nerve regeneration.2 The time 
from initial injury to return of function was approxi-
mately 2 years. Despite the large defect and prolonged 
interruption in repair, recovery outcomes differ in 
children when compared with adults due to plastic-
ity. It is possible that there were fascicles crossing the 
allograft that mitigated motor end plate atrophy, as 
confirmed with intraoperative nerve conduction stud-
ies. The volume of crossing nerve fibers was limited 
by the neuroma and inadequate for clinical function; 
however, motor end plate atrophy is likely delayed in 
the pediatric patient compared with adults. This case 
revealed the increased resiliency and regenerative ca-
pacity of motor end plates in young patients. In con-
clusion, autograft for a deep peroneal nerve repair, by 
means of sural nerve graft, proved to be an acceptable 
option in children.
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Video Graphic 1. see video, supplemental Digital Content 1, 
which demonstrates return of motor function 2 years after injury, 
http://links.lww.com/PRSGO/A796.

Table 1.  PT Reports of AROM of Right Ankle following 
Sural Nerve Surgery

PT right ankle range of motion after second surgery

Date AROM (° = degrees)

2 mo Inversion: 40°
Eversion: 0°
Plantar flex: 50°
Dorsi-flex: 0°

1 y Inversion: 38°
Eversion: 5°
Plantar flex: 50°
Dorsi-flex: 13°

2 y Inversion: 56°
Eversion: 100°
Plantar flex: 65°
Dorsi-flex: 20°

AROM, active range of motion.
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Fig. 1. Primary repair with nerve allograft 1 month after injury.

Fig. 2. secondary repair with sural nerve autograft 1 year after injury.



4

PRS Global Open • 2018

ACKNOWLEDGEMENTS
The authors thank Hardy Fowler for providing the article with 

illustrations.

REFERENCES
 1. Cho MS, Rinker BD, Weber RV, et al. Functional outcome follow-

ing nerve repair in the upper extremity using processed nerve 
allograft. J Hand Surg Am. 2012;37:2340–2349.

 2. George SC, Boyce DE. An evidence-based structured review to 
assess the results of common peroneal nerve repair. Plast Reconstr 
Surg. 2014;134:302e–311e.

 3. Griffin JW, Hogan MV, Chhabra AB, et al. Peripheral nerve re-
pair and reconstruction. J Bone Joint Surg Am. 2013;95:2144–2151.

 4. Gürbüz Y, Sügün TS, Özaksar K, et al. Peroneal nerve injury surgi-
cal treatment results. Acta Orthop Traumatol Turc. 2012;46:438–442.

 5. He B, Zhu Z, Zhu Q, et al. Factors predicting sensory and motor 
recovery after the repair of upper limb peripheral nerve injuries. 
Neural Regen Res. 2014;9:661–672.

 6. Jonsson S, Wiberg R, McGrath AM, et al. “Effect of delayed pe-
ripheral nerve repair on nerve regeneration, Schwann cell func-

tion and target muscle recovery.” Thomas H. Gillingwater, ed. 
PLoS ONE. 2013;8.2:e56484. PMC. Web. 9 Dec. 2017.

 7. Kim DH, Kline DG. Management and results of peroneal nerve 
lesions. Neurosurgery. 1996;39:312–319; discussion 319.

 8. Lehnert M, Maier B, Frank JM, et al. Graft repair of the peroneal 
nerve restores histochemical profile after long-term reinnerva-
tion of the rat extensor digitorum longus muscle in contrast to 
end-to-end repair. J Anat. 2004;205:471–477.

 9. Martins RS, Bastos D, Siqueira MG, et al. Traumatic injuries of 
peripheral nerves: a review with emphasis on surgical indication. 
Arq Neuropsiquiatr. 2013;71:811–814.

 10. Mohammad-Ali M, Jaafar Soleyman P, Jaafar Ganj P. Primary and 
delayed repair and nerve grafting for treatment of cut median 
and ulnar nerves. Pakistan J Biol Sci. 2010;13:287–292.

 11. Ray WZ, Susan EM. “Management of nerve gaps: autografts, 
allografts, nerve transfers, and end-to-side neurorrhaphy.” 
Experimental Neurol. 2010;223.1:77–85. PMC. Web. 9 Dec. 2017.

 12. Senes FM, Campus R, Becchetti F, et al. Lower limb nerve inju-
ries in children. Microsurgery. 2007;27:32–36.

 13. Wolford LM, Stevao EL. Considerations in nerve repair. Proc 
(Bayl Univ Med Cent). 2003;16:152–156.


