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Abstract

Although iatrogenic damage is less often involved, deep nerve injuries are reported especially
as a result of small saphenous vein (SSV) dissection. Complete or partial division of the com-
mon peroneal nerve (CPN) during varicose vein operations causes substantial and serious dis-
ability. Most CPN injuries recover spontaneously; nonetheless, some require nerve surgery.
Treatment depends on the nature of CPN injury. This report chronicles 2 instances of CPN
injury after SSV surgery, addressing treatment strategies and therapeutic gains. The pertinent

literature is also reviewed. © 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

Common peroneal nerve (CPN) injury usually is due to trauma. latrogenic damage is less
often involved and deep nerve injuries largely result from small saphenous vein (SSV)
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dissection. The prospect of regeneration after CPN repair is poor (compared to other periph-
eral nerves) and poses an immense challenge. This report chronicles 2 instances of CPN injury
related to SSV surgery, addressing treatment strategies and therapeutic gains. The pertinent
literature is also reviewed.

Cases Presentation

Patient 1

In August 2008, a 57-year-old man underwent left saphenopopliteal ligation (SPL) and
multiple avulsions at another hospital. Postoperatively, he showed foot drop and partial ante-
rior leg sensory loss. Three weeks after intervention, nerve conduction studies (NCS) con-
firmed a left common peroneal neuropathy at the site of the SSV surgery in the popliteal fossa.
The patient came to our attention in July 2009. Surgical exploration discovered a neuroma of
the popliteal fossa, leaving a nerve gap of ~7 cm upon excision. An autologous sural nerve
graft served for microsurgical repair. After 5 months, the distal motor deficit and hypoesthesia
of the lateral leg/dorsal foot had not improved.

Patient 2

In July 2014, a 76-year-old woman underwent saphenous-popliteal crossectomy and
phlebectomies due to right lower limb varices. Postoperatively, she experienced foot drop and
dysesthesia of the lateral leg and dorsal foot. One year after, this patient presented to our ser-
vice. Surgical exploration disclosed 2 amputation stumps separated by a 6-cm gap (Fig. 1a).
Histologically, there was marked degenerative change of the proximal stump, with conspicu-
ous endoneural and perineural fibrosis. Neurolysis was performed, followed by microsurgical
autologous sural nerve graft (Fig. 1b). The anastomotic ends were then wrapped in human
amniotic membrane (HAM) (Fig. 1c). One month after neuroplasty, NCS demonstrated abnor-
malities isolated to the right peroneal motor responses. The right peroneal nerve had severely
decreased distal amplitude and even more decreased proximal amplitude, and there was a
prolonged latency and an undetectable nerve conduction velocity. Superficial peroneal nerve
sensory nerve action potentials were unobtainable. Electromyographic signs of denervation
were found in the right tibialis anterior and extensor hallucis brevis muscles (Fig. 2a). Over
the next 5 years, the neuropathy symptoms remained stable and the neurophysiological ex-
aminations showed no differences (Fig. 2b, c).

Discussion

Conventional saphenopopliteal junction (SPJ) ligation, with or without SSV stripping, is
the standard treatment for SSV insufficiency. In a survey polling members of the Vascular Sur-
gical Society of Great Britain and Ireland on SSV management, a majority of respondents had
performed >15 SPL procedures yearly [1]. This survey underscored a lack of consensus among
surgeons regarding the best surgical technique in this context. SPL and extended SSV stripping
are well-known causes of medicolegal disputes. Related complaints range from relatively mi-
nor problems (recurrent varices, scarring, nerve injuries) to potentially lethal pulmonary em-
bolism or arterial injury requiring amputation [2]. CPN injuries after varicose vein surgery are
rare and infrequently reported. Lucertini et al. [3] found this kind of lesion in only 1 of 15
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patients (6.7%) undergoing varicose vein surgery involving SSV. Nevertheless, all patients
who are a candidate for this type of procedure should be adequately informed of the risks of
CPN injury as a potential complication of SSV surgery and about the possibility of its devastat-
ing and debilitating sequelae: foot drop upon ambulation, numbness or dysesthesia along the
lateral leg and dorsal foot.

The anatomy of SPJ is highly variable; Balasubramaniam et al. [4] investigated the varia-
tion of the SPJ, its relationship to the CPN, and the relationship of both SP] and CPN to defined
anatomical landmarks. The level of SP] termination was classified as low, normal and high
when below, within 100 mm above and more than 100 mm above the lateral femoral epicon-
dyle, respectively. The higher the SPJ, the closer it is to the CPN. Considering that the SP] is
commonly found close to the midline within the popliteal fossa, there is an increased risk of
CPN injury during surgery associated with high SP] terminations. This is the reason why pre-
operative mapping of the SP], via Duplex ultrasonography, is mandatory.

Aside from direct intraoperative transection, the CPN can be injured during retraction of
the nerve trunk in order to expose the SPJ, as well as during the process of stripping the vein.
Intraoperatively, careful tissue handling is therefore important, with avoidance of aggressive
retraction of structures within the popliteal fossa; for example, the use of flat retractors in
order to minimise local pressure is indicated. Furthermore, surgically induced perineural fi-
brosis may aggravate or perpetuate any nerve damage that occurs. Because proper command
of regional anatomy is essential, surgery of this type should be reserved for more experienced
surgeons. Even so, potential nerve injury during SSV surgery cannot be entirely avoided. Pe-
ripheral nerve injuries are typically assigned by severity to 1 of 3 categories, each differing in
recovery time. The term neuropraxia refers to demyelination of nerve fibres without Waller-
ian degeneration or axonal injury. Full or partial spontaneous recovery is thus expected, often
within days or weeks, without need of surgical intervention. If there is no resolution after 4-
6 months, a more serious injury is likely. Axonotmesis signifies direct axonal damage, in addi-
tion to focal demyelination, without loss of connective tissue continuity. Neurotmesis, the
most severe form of injury, implies full transection of axons and connective tissue layers.
Given the length of the CPN, a proximal injury is particularly problematic, because regenera-
tion and reinnervation progresses at about 1-4 mm/day. Furthermore, an injured CPN is less
amenable to spontaneous recovery than are other injured peripheral nerves. It has been sug-
gested that this phenomenon may be the result of an imbalance of forces; if, on the one hand,
there is a preserved flexor muscle activity, on the other hand, the extensor muscles are para-
lytic [5]. The resulting equinus foot attitude could be an obstacle to a smooth nerve regenera-
tion [6].

Treatment in this setting depends on the nature of CPN injury. To determine if palsies are
complete or incomplete, clinical assessments, electromyography (EMG) tracings, and NCS are
vital. Incomplete lesions are often marked by a combination of physiologic conduction block
and low-grade axonal disruption. Progressive recovery may be anticipated through axonal re-
generation. In the absence of Tinel’s sign, complete palsies are due to conduction blocks and
should resolve spontaneously. Complete and painful lesions, positive for Tinel’s sign, rarely
resolve spontaneously. EMG and NCS studies may aid in prognostication, but only at 4-6
weeks after injuries occur. Their value is limited prior to this time. Compared with axonal loss,
the prognosis of demyelinating lesions is much more favourable [7]. Only neuropraxic injuries
show distal motor conduction by EMG. This finding is absent in the event of neurotmesis or
axonotmesis. If the aetiology of a nerve injury is unclear, symptomatic management is
achieved through physical therapy, aimed at strengthening anterior muscles (presumably still
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functional) and stretching the posterior gastrocnemius-soleus complex, and use of ankle-foot
orthotics to prevent equinovarus deformity. Observation is initially advocated, for at least 4-
6 months, because many peroneal nerve palsies recover or their residual deficits are marginal
[8]. After baseline evaluation, a follow-up EMG is advised at 4-6 weeks. For complete palsies,
EMG studies at 3 and 6 months are recommended, proceeding to surgical intervention if no
recovery is evident [9]. Surgical exploration to establish the continuity of nerves helps in for-
mulating the most suitable treatments. Intraoperative EMG and NCS may be used for this pur-
pose and to document reduced stimulation thresholds after scar release (neurolysis), which
is a good prognostic sign. Nerve repair (neurorrhaphy) and nerve grafting are appropriate if
there is discontinuity of nerves. Direct nerve repair is indicated in the presence of clean-cut
lacerations, with healthy and well-vascularised nerve beds; but this is only feasible if the dam-
age is discovered during surgery. Unfortunately, most of these nerve injuries may not be visi-
ble at the time of the operation. Nerve grafting provides a conduit for axonal regrowth across
defects. Kim and Kline [10] reported good results with grafts bridging distances <6 cm, show-
ing that outcomes progressively worsen as gaps increase. Niall et al. [11] also demonstrated
that the lengths of injured segments are predictive of recovery potential. Lengths >6 cm signal
unfavourable outcomes. If gaps are too large for direct tension-free suturing, an alternative
remedy is the tubulisation technique, i.e., the interposition between nerve stumps of a biologic
or artificial conduit that serves as a protective barrier, discourages scarring or restrictive ad-
hesions and enables an optimal environment for nerve regeneration; it also provides a micro-
environment in which various tissues, substances or cells may be introduced to improve the
regeneration. Riccio et al. [12] used HAM tubules containing fragments of autologous skeletal
muscle, a proven luminal filler for nerve guides, obtaining good results in grafting post-trau-
matic gaps (up to 5 cm) of median nerve.

Concerning the timing of surgical intervention, George and Boyce [13] reported signifi-
cantly worse outcomes in treating remote injuries (>12 months prior), whereas recent inju-
ries (€6 months) yielded more favourable results. If reparative efforts fail to restore CPN func-
tion, such patients may be candidates for posterior tibial tendon (PTT) transfer or arthrodesis.
In patients with simultaneous peroneal nerve neurolysis, Ho et al. [14] compared repair or
grafting plus PTT transfer with PTT transfer alone. Active dorsiflexion was regularly achieved
after combined procedures, whereas PTT transfer alone brought success in only 40%. Simi-
larly, Garozzo et al. [5] and Ferraresi et al. [6] reported outstanding results for combination
repair/grafting and PTT transfer, claiming that tendon transfer enhances neural regeneration.
However, tendon transfers are customarily performed as salvage procedures for remote inju-
ries. It has been determined that motor endplates degenerate 12-16 months after denervation
but remain viable in innervated muscles for 18-24 months after injury. If rates of regeneration
are not commensurate with lengths of injured segments, irreversible degeneration and fibro-
sis ensue, culminating in permanently paralyzed denervated muscles. In the first patient we
describe, conventional techniques (neurolysis and sural nerve graft) were applied, adding a
newer approach (sural nerve graft + HAM tubulisation) in the second patient. Neither strategy
was satisfactory in terms of functional recovery, largely for two reasons. Each patient required
a graft >6 cm long to fill the gap between CPN stumps. In addition, both presented for care
belatedly, 12 months after injury. Chances of successful repair were therefore substantially
diminished.
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Conclusions

CPN injury is a rare but possible SSV surgery complication, of which patients should be
accurately informed. Available therapeutic strategies range from more traditional methods to
newer techniques, each with proven efficacy. The chief factors impacting functional recovery
are the magnitudes of segmental gaps and the timing of repairs. The greater these become, the
less chance there is for functional recovery. If CPN injury is suspected, and complete transec-
tion is not a concern, EMG studies will track signs of spontaneous recovery. A failure to resolve
within 4-6 months calls for prompt surgical exploration to ensure optimal treatment and in-
crease chances of functional restoration.
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Fig. 1. a Amputation stumps of right CPN separated by a 6-cm gap. b Sural nerve graft. ¢ Anastomosis be-
tween CPN amputation stump and sural nerve graft wrapped in human amniotic membrane.
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1 month after neuroplasty 1 year after neuroplasty 5 years after neuroplasty

Fig. 2. a EMG performed 1 month after neuroplasty. b EMG performed 1 year after neuroplasty. ¢ EMG
performed 5 years after neuroplasty.
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