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BAbstract: Compression therapy is the mainstoy of treatment of venous ulceration. We have
observed foof drop, due to compression of the common peroneal nerve on the fibular neck, related to
compression therapy. Specifically, we believe this complication arose due o o reduction in the usual
amount of padding employed on account of the unusally hot weather ot the time. We are unoware of o
precedent and seek to alert wound care providers to this potential hazard.

WOUNDS 2004;16{8):270-272

raduated compression bandaging has
been shown by meta-analysis of ran-
domized controlled trials to be the most

effective  treatment of venous
ulceration.! We have observed foot drop arising
from compression of the common peroneal nerve
against the fibular neck in relation to compression

ih@f"ﬁpy and are unaware of a pTOC@d ent.
Case Report

A 78-year-old gentleman with a chronic venous
ulcer of 42 months duration was seen in our clinic,
which is set in a United Kingdom (UK) teaching
hospital. His previous medical history included

deep venous thrombosis in the ulcerated limb eight
years previously, mild congestive cardiac failure,
and osteoarthwitis of the ipsilateral knee. He had no
history of diabetes mellitus, rheumatoid disease, or
peripheral occlusive arterial disease (both foot puls-
es were palpable and his ankle brachial index was
1.12). Compression therapy was instituted and a
short-stretch compression bandage system (Compri-
lan®, Beiersdorf AG, Hamburg, Germany) was
selected as it was felt to be compatible with the
patient’s active lifestyle. Bandages are normally
applied at full stretch over S;ﬁé.rally applied (50%
overlap) sub-compression wadding bandage (Soff-
ban Natural,® Smith & Nephew, UK) padding. On
this occasion, due to the uncharacteristically warm
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UK weather, a reduced amount of padding was
used so that only the ankle and the anterior tibial
border were covered by a double figure of eight and
a single Jengthwise strip, respectively. It was hoped
this modification would increase patient comfort
and compliance.

Three weeks later, the patient noticed progressive
weakness of ankle movement of the treatment imb
but took no immediate action. At next clinic review
one week }ater he was unable to dorsiflex his ankle
{power 0/5) or hallux (power 0/5). There was no
history 0£ injury to the limb and no other neurologi-
cal deficit detectable. A clinical diagnosis of common
peroneal nerve palsy due to compression at the fibu-
lar neck was made. Compression therapy was sus-
pended, an ankle-foot orthosis (AFO) constructed
for the patient, physiotherapy instituted, and a neu-
rology opinion sought. Nerve conduction studies
supported the clinical diagnosis.

Subsequently the patient made a gradual recov-
ery and at six months follow-up had improved
ankle (power 2/5) and hallux (power 1/5 dorsiflex-
ion, which progressed to almost full recovery at nine
months follow-up.

Diiscussion

Reduction of venous hypertension and edema in
the lower limbs is the mainstay of treatment for
venous leg ulcers. The application of graduated
compression bandaging, hosiery, or intermittent
pneumatic compression aims to achieve this by forc-
ing fluid in the interstitial spaces back into the vas-
cular and lymphatic systems. The choice of a partic-
ular compression system depends on individual
patient variables, including ankle circumference,
patient mobility, nature of ulceration, degree of
edema, and patient tolerance and adherence.

Compression bandages can be classified based on
the predetermined levels of compression they pro-
vide at the ankle® into the following: light
(14-17mmHg), moderate (15-24mmHtg), high
(25-25mmHg), and extra high compression
(35-50mmHg). Short-stretch bandages contain no

elastomeric fibers and depend on crimped threads
for their extensibility, which do not recover after
stretching. When applied at full extension, they form
an inelastic covering to the leg, which tends to resist
any change in the geometry of the calf muscle dur-

ing exercise, thereby increasing surface pressure in a
cyclical fashion and enhancing the action of the calf
muscle pump. They exert higher pressures
(30~-40mmHg) when the patient is upright and
walking and lower pressures at rest. In previous
studies, healing and complication rates associated
with short-stretch bandaging have been comparable
with four layer bandaging ™*
/” FEstimation of the actual level of pressure acting
é on the common peroneal nerve in this case or the
, threshold needed to cause nerve injury is not
‘straightforward. The pressure generated under a
y K\andage, or sub-bandage pressure, is governed by
“the tension of the fabric, the radius of curvahure of
the limb, and the number of lavers applied.® Further-
more, the pressure generated within the interstitial
fluid of the limb is a function not only of this sub-
‘bandage pressure but also of skin tensile characteris-
tics, muscle bulk, and activity level (a particular fea-
ture of short-stretch bandaging). We know from
}ﬁtudies of lower-limb compartment syndrome

men’f leading to compromise of neural blood sup-
ply) in frauma and reconstructive surgery that pres-
sures in excess of 3(-35mumtg are sufficient to cause
first sensory then motor deficit signs” A formal
study to establish a pressure threshold, although
ybeyond the scope of this clinical report, would prob-
ably involve the construction of specialist simulation
models. The application of potentially injurious lev-
els of pressure to human subjects would be
unethical.

We believe this complication arose as a resuit of
compression therapy with inadequate padding and
wish to raise this as a point of caution for those who
apply it. We believe the mechanism was compres-
sion of the common peroneal nerve at the level of
the fibular neck. Our reasoning behind this assertion
is based on both the dose Hme association (onset
and regression) of symptoms with the institution
and cessation of ban.da.gm%, respectively, and the
findings of nerve conduction studies. The suggested
mechanism is set out below,

The common peroneal nerve gives motor supply
to the dorsiflexor and evertor muscles of the ankle
and toes along with sensory supply to the foot dor-
sum and lateral ankle. Due to its relatively superfi-
cial passage below the knee through subcutaneous
tissute around the outside of the neck of the fibula it

f “{increase in pressure within an osseofacial compart-
/
|
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is vulnerable to injury at this site. The anatomical
basis for compression is the presence of an inelastic
band (corsisting of tendinous attachment of the per-
oneus longus muscle blended with crural fascia and
the fibular lig:
which acts as a fixed point for entrapment®

Neurological insuit at any level between cerebral
cortex and neuromuscular juncton can cause foot
drop, and a range of systemic disorders should also
be considered in clinical evaluation. Among newro-
logical causes, cortical and spinal cord lesions are a
relatively rare, with L5 nerve root, sciatic nerve, or
common peroneal nerve lesions predominating. Dis-
crimination can usually be made clinically (facilitat-
ed by history and examination) and confirmed by
nerve conduction studies’ and magnetic resonance
imaging (MRI}1"Y The determination between a com-
pression at the fibular neck and an L5 nerve root or
sciatic nerve lesion can be particularly difficult;
hence, nerve conduction studies and MRI are often
employed in fandern.

Successful treatment of foot drop must address
the underlying cause. Benefit may also be derived
from rest, non-stercidal anti-inflammatory medica-
tion, physiotherapy, and use of an ankle-foot ortho-
sis (AFO); the aim of the latter being to aid restora-
tion of normal range of motion and constrain poten-
tially hazardous uncontrolled plantar-flexion. In cer-
tain circumstances, surgical decompression may be
appropriate. Speed and extent of recovery depends
upon the severity of nerve injury. In this case, grad-

iment) arching over the nerve fibers

ual improvement in dorsiflexion was observed with-
in weeks of cessation of compression therapy,
strengthening the case for this to be the causative
factor. However, the length of time to full recovery
(12 months) suggests the nerve injury sustained was
second degree (axonotemesis), with nerve regenera-
ion occurring from the injury siie to the neuromus-
cular junction at a rate of one inch per month, rather
than a first degree nerve injury (neuropraxia) which
is usually associated with full recovery at twelve
weeks."

This case also highlights an example of the diffi-
culty of balancing competing priorities when caring
for patients with problematic wounds. Any medical
intervention, no matter how effective, is limited by
its tolerability and resultant level of patient adher-
ence. The modification to the level of padding made
in this case was aimed at increasing these factors.

However well intentioned, this maneuver almost
certainly lead directly to this complication, thankful-
ly a reversible one. Repetition of this scenario is not
inconceivable as clinicians attempt to adapt treat-
ment on an individual patient basis. The authors
wish to relate this case as a cautionary tale.
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