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Introduction: Post-surgical lumbar spine syndrome is the result of failed or unsuccessful back surgery. It
is defined as failure to relieve pain and disability in the lower back and extremities following surgery.
This case report suggests inclusion of neurogenic hallux valgus to the list of potential complications
following failed lumbar spine surgery.

Case report: A severe unilateral hallux valgus deformity with an irreducible dislocation of the meta-
tarsophalangeal joint due to complete wasting of the abductor hallucis muscle was diagnosed in a 73-
year-old woman admitted for a hip fracture. The patient reported that the deformity developed after a
failed lumbar spine surgery, which included decompression and stabilization of L2-S1 with posterior
instrumentation 6 years previously. The deformity progressively deteriorated over a 3-year-period. Three
months following the hip fracture surgery, the patient went through a neurological examination and an
electrophysiological study. The findings indicated that the left hallux valgus deformity most likely
developed because of the abductor hallucis muscle wasting due to S1 nerve root injury secondary to the
failed lumbar spine surgery.

Conclusion: Post-surgical lumbar spine syndrome may be a reasonable causative etiology of a severe
unilateral hallux valgus deformity with an irreducible dislocation of the metatarsophalangeal joint due to

complete wasting of the abductor hallucis muscle secondary to S1 nerve root injury.

© 2019 Elsevier Ltd. All rights reserved.

1. Introduction

Hallux valgus deformity may be due to a wide range of primary
or secondary predisposing factors. The former may include several
potential extrinsic or intrinsic etiological factors. Muscle dysfunc-
tion has been reported as an important intrinsic risk factor. The
abductor and the adductor hallucis muscles are the dynamic sta-
bilizers around the first metatarsophalangeal joint. Imbalance be-
tween them, with the adductor overpowering the abductor, may
have the effect of pulling the proximal phalanx laterally, initiating
the development or accelerating the progression of hallux valgus.
Electromyographic studies have confirmed a reduction in abductor
hallucis muscle activity in people with hallux valgus, however, it is
unknown whether it occurs before or after the deformity. Muscle
biopsy has been used to examine the histology and ultrastructure of
the intrinsic muscles about the great toe revealing abnormal find-
ings in the patient group. The latter may be associated with several
systemic conditions, including a range of inflammatory joint
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diseases, with ligamentous laxity, with neuromuscular disorders,
including cerebral palsy, poliomyelitis and Charcot-Marie-Tooth
disease, and with iatrogenic malfunction usually due to the surgi-
cal removal of the tibial sesamoid (lida and Basmajian, 1974; Inman,
1974; Shimazaki and Takebe, 1981; Hoffmeyer et al., 1988;
Uchiyama et al., 2005; Schuh and Honle, 2006; Menz, 2008; Perera
etal, 2011; Kim et al., 2013). Neurogenic hallux valgus complicating
failed lumbar spine surgery has not been previously reported.

A rare case of neurogenic hallux valgus is presented. The
deformity most likely developed because of abductor hallucis
muscle wasting due to S1 nerve root injury secondary to a failed
lumbar spine surgery. The clinical, imaging and electrophysiolog-
ical findings are presented and discussed.

2. Case report

A 73-year-old woman was admitted with a displaced fracture of
the left femoral neck after a fall. History taking revealed that the
patient had undergone lumbar spinal surgery, including decom-
pression laminectomy and instrumented posterolateral spinal
fusion from L2 to S1 (Fig. 1a and b), 6 years earlier, for multilevel
lumbar canal stenosis. According to the patient, her symptoms,
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a b
Fig. 1. Anteroposterior (a) and lateral (b) radiographs showing L2-S1 decompression
and fusion with posterior instrumentation.

including severe left-sided lumbar pain that radiated to the left
buttock, posterior thigh, leg and to the lateral foot, worsened right
after surgery. Additionally, a mild left hallux valgus deformity
appeared 6 months after the spinal surgery. The patient was eval-
uated with lumbar spine imaging studies, including radiographs,
computed tomography (CT) and magnetic resonance imaging
(MRI), 10 months post-operatively. The findings indicated that
some of the pedicle screws were inaccurately positioned. An
abnormal sign of fluid collection around the screws on the left side
was also noted in the MRI associated with nerve root swelling at the
left L4, L5, and S1 neural foramens.

The patient had a revision spinal surgery one year after the
primary intervention. Revision surgery included replacement of the
misplaced pedicle screws and posterolateral lumbar fusion from L1
to S1 with posterior instumentation (Fig. 2). After that, the patient's
left lumbar and leg pain was totally relieved. However, the hallux
valgus deformity on the left side progressively deteriorated over
the next 3 years leading to a severe irreducible dislocation of the
first metatarsophalangeal joint. The radiological findings of both
metatarsophalangeal joints were evaluated on the anteroposterior
standing radiograph. Mild symmetrical degenerative changes were
evident on both sides but the hallux valgus deformity was greatly
disproportionate showing an incongruent, severely dislocated

metatarsophalangeal joint of the left great toe (Fig. 3). No history of
pain associated with the hallux valgus deformity was reported.

Physical examination on admission indicated that the left hallux
was severely pronated and deviated over the toes, resulting in an
underlying deformity of the toes. The prominence of the medial
eminence was severely pronounced. The first metatarsophalangeal
joint was rigid, with no mobility at all, and irreducible. Complete
wasting of the left abductor hallucis muscle was noted (Fig. 4a and
b). The deformity was classified as severe considering the degree of
the intermetatarsal angle (IMA) and the hallux valgus angle (HVA)
on the weight bearing anteroposterior radiograph of the foot.

The patient had a successful hip hemiarthroplasty. Three
months post-surgery she was reevaluated. Neurological examina-
tion reported absence of pyramidal signs or sensory symptoms in
the lower extremities. Dorsiflexion and plantarflexion of the foot
and toes were normal. Deep tendon reflexes were absent on the left
side. Complete wasting of the left abductor hallucis muscle was
mentioned. Electrophysiological studies followed. Nerve conduc-
tion studies were normal. Electromyographic examination docu-
mented findings of chronic neurogenic lesion in the left
gastrocnemius, while anterior tibialis was found normal. Clinical
and electrophysiological findings were considered indicative of a
chronic S1 radiculopathy.

The patient suffered from severe depression and died eight
months following the hip surgery.

3. Discussion

The abductor hallucis is an intrinsic muscle of the foot partici-
pating in the abduction, plantar flexion and invertion of the great
toe. It is attached proximally on the tuberosity of the calcaneus, the
flexor retinaculum, and the plantar aponeurosis. It ends distally in a
common tendon with the medial head of the flexor hallucis brevis
attaching on the medial surface of the base of the first proximal
phalanx and its related sesamoid bone. Anatomical variations of its
distal insertion include the medial side of the articular capsule of
the first metatarsophalangeal joint, the medial side of the extensor
hallucis longus tendon, and others less frequently mentioned. A
specific pattern of distal insertion of the abductor hallucis muscle in
hallux valgus was not found. The muscle belly is located in the
medial border of the foot and contributes to form the prominence
that is observed on the region. Its muscle body, relatively thick

Fig. 2. Lateral radiograph following the revision surgery showing L1-S1 spinal fusion
with posterior instrumentation.

Fig. 3. Anteroposterior standing radiograph showing a severe left hallux valgus
deformity with dislocation of the left first metatarsophalangeal joint.
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Fig. 4. Clinical picture of the severe hallux valgus deformity (a), and the gross wasting
of the abductor hallucis muscle (b) on the left side.

behind, flattens as it goes forward. It contributes to maintain
normal first metatarsophalangeal joint alignment, by being the
only force resisting the progressive valgus deformity. It also acts as
a dynamic elevator of the medial arch of the foot. The muscle is
innervated by a branch of the medial plantar nerve (S1, 2) and
supplied by a branch of the medial plantar artery (Young et al.,
1983; Brenner, 1999; Wong, 2007; Standring, 2008; Agawany and
Meguid, 2010).

Muscle imbalance, indicated by markedly decreased activity of
the abductor hallucis muscle when compared with the adductor
hallucis muscle, was evident on electomyographic examination of
patients with hallux valgus. However, the differential diagnosis
between a primary lesion and a secondary that was due to the
hallux valgus deformity itself was impossible (Grode and McCarthy,
1980; Arinci Incel et al., 2003). On the other hand, no evidence of
shortening or overactivity of the adductor hallucis muscle or
tendon has been proved, although successful treatment of the
hallux valgus deformity was reported in a patient after botalium
toxin A injection into the muscle (Haines and McDougall, 1954;
Radovic and Shah, 2008). The use of ultrasound imaging has been
proved reliable, irrespective of the type of used equipment, to
evaluate the muscle parameters (Cameron et al., 2008; Hing et al.,
2009).

Increasing age is associated with a greater reduction in the size
of the abductor hallucis muscle in people with hallux valgus (Aiyer
etal,, 2015). Muscle size is considered an important determinant of
muscle strength. Therefore, early interventions designed to in-
crease its strength may be beneficial for patients with hallux valgus
(Stewart et al., 2013). Hallux valgus poses a significant health
problem, since it is associated with big toe pain, poor balance,

immobility, and risk of falling. The relationship between hallux
valgus and first metatarsophalangeal joint osteoarthritis, i.e. that
they are coexisting conditions or that hallux valgus is a precursor of
first metatarsophalangeal joint osteoarthritis, has not been proved.
In older people with long-standing hallux valgus marked arthritic
degeneration of the metatarsal head is evident. The progression of
hallux valgus is slow, and in patients with a significant deformity it
has probably been present for many years and it is likely to have
been well tolerated by the patient (Turan, 1990; Coughlin and Jones,
2007; Roddy et al., 2008).

The atrophy of intrinsic foot muscles, including abductor hal-
lucis, commonly seen in diabetic patients, is secondary to periph-
eral motor neuropathy (Greenman et al., 2005).

The post-surgical spine syndrome, also called post-laminectomy
pain or failed back surgery syndrome refers to patients with
persistent pain and disability following spine surgery. A wide va-
riety of risk factors have been identified. Multiple etiologies have
also been proposed to be causative of the syndrome (North et al.,
1991; Fritsch et al., 1996; Ordia and Vaisman, 2011; Shapiro,
2014; Baber and Erdek, 2016).

Neurologic complication rates after either cervical spine surgery
(Sakaura et al., 2003) or pedicle screw fixation in thoracic, lumbar,
and sacral posterior spinal fusions (Yuan et al., 1994; Vaccaro and
Garfin, 1995; Gautschi et al., 2011; Yavin et al., 2017) have been
evaluated. However, the authors could not directly relate events,
such as nerve root irritation or injury, spinal cord injury, and
vascular injury to inaccurate screw positioning (Haaker et al., 1997).
In adult spinal deformity surgery, including lumbar spine fusion
and revision surgery, the incidence of the post-surgical lumbar root
palsy is higher with increasing complexity of surgery and with
increasing number of fusion levels (Pateder and Kostuik, 2005).
Several retrospective studies have also demonstrated higher accu-
racy rates and increased safety for navigated pedicle screw place-
ment than for free-hand techniques (Mason et al., 2014).

The reported patient had evidence of multiple left nerve root
injury (L4-L5-S1) based on the electrodiagnostic studies and the
imaging findings at the time of the revision spinal surgery. After the
revision surgery the clinical symptoms were totally relieved. Since
no sign of L4 and L5 nerve root injury was detected in our patient
during the evaluation that was performed 3 months after her hip
fracture surgery, it is reasonable to think that the initial L4 and L5
root injuries improved significantly after the revision spinal sur-
gery. However, the left S1 nerve root injury progressed and became
chronic causing chronic neurogenic changes of the gastrocnemius,
loss of reflexes and atrophy of the abductor hallucis muscle. The
latter, most likely, caused an irreducible complete lateral disloca-
tion of the metatarsophalangeal joint of the great toe. In addition,
the unilateral localization of the deformity, its fast deterioration,
the severe degree of the fixed deformity, the lack of pain, as well as
the absence of radiographic findings of arthritic degeneration of the
first metatarsophalangeal joint were not consistent with a common
natural history of hallux valgus in an ageing woman. Although the
pathogenesis of the wasting of the abductor hallucis muscle in the
reported patient may not be sufficiently proved, it may be prudent
to consider the failed lumbar spine surgery as a reasonable causa-
tive etiology of the S1 nerve root injury.

Evaluating the value of this case report, a limitation should be
considered referring to the candidate bias of the clinical evaluation,
which may occur since the whole estimation was performed by a
single author.

In conclusion, post-surgical lumbar spine syndrome may be a
reasonable causative etiology of a severe unilateral hallux valgus
deformity with an irreducible dislocation of the meta-
tarsophalangeal joint due to complete wasting of the abductor
hallucis muscle secondary to S1 nerve root injury.
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