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Abstract
Introduction Isolated acute bilateral foot drop due to degenerative spine disease is an extremely rare neurosurgical presentation,
whilst the literature is rich with accounts of chronic bilateral foot drop occurring as a sequela of systemic illnesses. We present, to
our knowledge, the largest case series of acute bilateral foot drop, with trauma and relevant systemic illness excluded.
Methods Data from three different centres had been collected at the time of historic treatment, and records were subsequently
reviewed retrospectively, documenting the clinical presentation, radiological level of compression, timing of surgery, and degree
of neurological recovery.
Results Seven patients are presented. The mean age at presentation was 52.1 years (range 41–66). All patients but one were male.
All had a painful radiculopathic presentation. Relevant discopathy was observed from L2/3 to L5/S1, the commonest level being
L3/4. Five were treated within 24 h of presentation, and two within 48 h. Three had concomitant cauda equina syndrome; of
these, the first two made a full motor recovery, one by 6 weeks follow-up and the second on the same-day post-op evaluation.
Overall, five out of seven cases had full resolution of their ankle dorsiflexion pareses. One patient with 1/5 power has not
improved. Another with 1/5 weakness improved to normal on the one side and to 3/5 on the other.
Conclusion When bilateral foot drop occurs acutely, we encourage the consideration of degenerative spinal disease. Relevant
discopathy was observed from L2/3 to L5/S1; aberrant innervation may be at play. Cauda equina syndrome is not necessarily
associated with acute bilateral foot drop. The prognosis seems to be pretty good with respect to recovery of the foot drop,
especially if partial at presentation and if treated within 48 h.

Keywords Footdrop . Bilateral footdrop . Acute bilateral footdrop . Cauda equina syndrome . Lumbar stenosis . Lumbar disc
prolapse . Lumbar disc prolapse . Degenerative spine disease . Surgical treatment . Timing of surgery

Introduction

Whilst the presence of slowly progressive bilateral foot drop is
common in chronic systemic conditions, acute foot drop is a

rare clinical presentation and acute bilateral foot drop is even
rarer. An aetiology of degenerative spinal disease is rarer still.
Only 6 cases have been reported in the previous literature [1,
12, 20, 21, 27].

The most common reports of acute bilateral foot drop are
due to bilateral common peroneal nerve palsies [17–19, 22,
25, 36], notably due to iatrogenic compression during surgical
positioning in a range of surgical specialties [2, 5–7, 10, 13,
16, 24, 32, 33].

We present 7 cases of acute and bilateral foot drop, all due
to degenerative spinal disease, with trauma and relevant sys-
temic illness excluded as causes. We aim to provide insight
into the aetiology of acute bilateral foot drop from degenera-
tive spinal causes and provide a schema with which to ap-
proach this rare, fairly obscure and challenging clinical
presentation.

This article is part of the Topical Collection on Spine degenerative
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Methods

Demographic and radiological data from seven cases of acute
bilateral foot drop which presented to three neurosurgical cen-
tres over a 13-year period were prospectively collected by the
treating surgical team. Complementary data was collected ret-
rospectively. We reviewed patient demographics, clinical pre-
sentation, radiological parameters, and surgical parameters in-
cluding time from presentation to surgery. Preoperative, early
postoperative, and latest follow-up were compared.

Results

The characteristics of each case in the series are shown in
Table 1.

The mean age at presentation was 52.1 years (range 41–
66). All patients but one were male. All seven had a
radiculopathic presentation and three of these had concomi-
tant cauda equina syndrome (CES).

Six of the seven cases had less than antigravity power at
presentation: four patients with 1/5 power bilaterally; one with
0/5 power; one with 2/5. The seventh patient had 3/5 power.

All cases had painful foot drop. Two were operated within
48 h of presentation, whereas the remaining five were operat-
ed within 24 h.

Five out of seven cases had full resolution of their ankle
dorsiflexion paresis. One patient with 1/5 power never im-
proved. Another with 1/5 weakness improved to normal on
the one side and to 3/5 on the other.

Only three out of the seven cases had concomitant CES; the
levels of compression in the first two cases were L2/3 and L5/
S1, respectively, whilst the final patient had an acute disc
prolapse at L2-3 with concurrent canal stenosis at L4/5.
These are summarised in Fig. 1. The first two had full resolu-
tion of sphincter function, one by the 6 weeks follow-up and
the other on the same-day post-op evaluation; both these have
residual numbness; one of these had residual sexual dysfunc-
tion. The third and most recent patient has had minor improve-
ments overall; however, the follow-up is short thus far and
ongoing.

Discussion

Foot drop is typically defined as significant weakness in ankle
(+/- toe) dorsiflexion [39].

There is a variety of surgical and non-surgical differential
diagnoses, and theoretically, any pathology affecting any part
of the anatomical chain involved in dorsiflexion (brain, spinal
cord, nerve roots, lumbosacral plexus, sciatic nerve, peroneal/
fibular nerve, and the anterior tibialis muscle) may lead to foot
drop.

There are many reports of chronic bilateral foot drop oc-
curring as a sequela of medical illnesses. Endocrine causes
include hypothyroid myositis [9] and diabetic peripheral neu-
ropathy [31] whilst diseases which modulate nutritional intake
such as Anorexia Nervosa [15] and Crohn’s disease [8] have
been implicated too. Moreover, anterior horn cell disease such
as in motor neuron disease [40], neuromuscular junction dis-
ease such as myasthenia gravis [11], peripherally demyelinat-
ing disease such as the Guillain-Barre syndrome [30], and
myopathies such as muscular dystrophy [26] could feasibly
present with a gradual onset bilateral foot drop.

Reports of traumatic brain injury, and an anterior commu-
nicating artery intracranial aneurysm, presenting with acute
bilateral foot drop highlight the need to exclude cranial/
central causes when no other pathology can be found [14,
28, 34]. Both the brain and spinal cord could be the source
of the presentation due to specific vascular, neoplastic, infec-
tive, or demyelinating lesions.

The nerve root innervation supplying the tibialis anterior is
predominantly L4 and L5, whilst some EMG studies have
shown small amounts of nerve fibre recruitment from the
L2, L3, S1, and S2 nerve roots [37]. The spectrum of cases
in our series supports this pattern of nerve fibre recruitment.
Our clinical expectation would be that, commonly, a postero-
lateral disc protrusion at the L3/4 or L4/5 levels, or a far lateral
disc protrusion at the L4/5 or the L5/S1 levels, could cause
foot drop. However, acute far lateral disc prolapses are rare
bilaterally.

Of the six bilateral foot drop cases due to degenerative disc
disease in the literature, four were caused by bilateral postero-
lateral disc prolapses at the L4/5 level [1, 12, 21, 27], one at
the L3/4 level [20], and one at the T12/L1 level [12].

Of our seven cases, one was caused by an L2/3 disc pro-
lapse, three at the L3/4 level (commonest), one at L4/5, and
one at L5/S1 disc; one case had compression both at L2/3 and
L4/5 levels. Therefore, the majority of both our cases and
those reported in the literature align with expectation, but there
certainly exist some unexpected disc level prolapses which
may be accounted for by aberrant innervation.

Besides degenerative disc disease, other reported spinal
aetiologies of acute bilateral foot drop include synovial cysts
[3, 4] and an intradural haematoma [38]. An intradural tumour
has been implicated in unilateral but not in bilateral foot drop
[35].

Cauda equina syndrome is not necessarily associated with
acute bilateral foot drop. It is interesting that only three out of
the seven reported cases had concomitant cauda equina syn-
drome. This might be initially surprising, because anatomical-
ly a disc prolapse that is big enough to compress the foraminae
bilaterally might be expected to protrude centrally too.
However, there was no cauda equina syndrome in four out
of seven cases; these had bilateral foraminal stenoses but no
central disc prolapses. This is probably related to the presence
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of pre-existing narrow lateral recess anatomy, perhaps
allowing an acute on chronic phenomenon.

Of note, five of the seven patients (two in primary care and
three in the emergency department) needed to attend more
than once before any onward referral for investigation was
made. This may reflect some uncertainty amongst non-
specialist colleagues on the frontline, which may be arising
from a lack of clarity within the specialist (i.e., neurosurgical/
spinal) community itself, where the timing of surgery for acute
discogenic foot drop remains a point of discussion [23, 29].
We hope that the series presented will help in timely suspicion
and investigation of acute lumbar spine aetiology.

A flow chart illustrating a suggested work-up for bilateral
acute foot drop presentation is shown in Fig. 2. We believe

that such patients ought to undergo surgical decompression of
the nerve roots as soon as possible, to minimise the degree and
duration of damage to the nerve, and hence improve the
chance of recovery. However, neural recovery may be influ-
enced by the presence of concomitant morbidity, including
diabetes, obesity, and peripheral vascular disease.

Limitations The retrospective nature of this report is an obvi-
ous limitation. Could it be that the condition of acute and
bilateral foot drop due to degenerative disc disease is not rare
and may be underreported? One might consider that with uni-
lateral foot drop being a much commoner situation, it may
lower the interest of reporting bilateral cases. Or could it be
that underreporting might be due to the fact that the line of

Fig. 1 Sagittal and axial imaging views of the seven patients with acute bilateral foot drop. In patient 1, where an MRI was contra-indicated, a
myelogramwas performed. The levels affected ranged fromL2/3 to L5/S1. The most commonly affected level was L3/4 in three out of the seven patients

1195Acta Neurochir (2021) 163:1191–1198



conduct and recommendations for treatment do not differ? In
our view, the reporting of seven cases encountered over 13
years suggests otherwise. Furthermore, the reality of the rarity
of the presentation of acute bilateral foot drop is underlined if
we consider that between the authors, we have been in practice
for a collective of >100 years.

Conclusion

Bilateral foot drop can occur in chronic fashion as a sequela of
systemic disease. However, when bilateral foot drop occurs
acutely, we encourage the consideration of degenerative spi-
nal disease in the differential diagnosis. Communicating this
with colleagues in receiving/referring specialties might be pru-
dent. Relevant discopathy was observed from L2/3 to L5/S1.
The prognosis seems to be pretty good with respect to recov-
ery of the foot drop, especially if partial at presentation and if
treated within 48 h.
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statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

Fig. 2 A flow chart illustrating a
suggested work-up for bilateral
acute foot drop presentation
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