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Pediatric sciatic neuropathies

A 30-year prospective study

ABSTRACT

Objective: The incidence, cause, and prognosis of sciatic neuropathy in children is not well under-
stood. We report our 30-year experience of 53 patients with pediatric sciatic neuropathies (SN).

Methods: Prospective review of the history, physical examination, electrophysiologic findings,
and clinical course of children with SN.

Results: The etiology of SN injury was varied and included trauma (13), iatrogenic causes (13) (8
orthopedic surgeries and 5 miscellaneous surgeries), prolonged extrinsic compression and immobili-
zation (6), tumors (7), vascular (5), idiopathic and progressive (4), infantile and nonprogressive (2), and
unknown, presumed postviral (3). Electrophysiologic studies demonstrated abnormalities in motor
conduction studies of the peroneal nerve in 44/53 (83%) or tibial nerve in 35/51 (67%). Sensory
conduction studies were abnormal in sural nerve in 34 of 43 cases (79%), and superficial peroneal
nerves in 15/25 (60%). Needle EMG was abnormal in peroneal innervated muscles in all subjects, in
tibial nerve innervated muscles in 43/51 (84%), and in the hamstrings in 18/29 (62%). Prognosis for
recovery was variable and depended on the etiology and the severity of the nerve injury.

Conclusions: SN is an uncommon mononeuropathy in children. The causes of SN are varied in

children compared to adults. Electrophysiologic studies in children may be limited by poor toler-
ance but play an important role in establishing the diagnosis. Neurology® 2011;76:976-980

GLOSSARY

AVM = arteriovenous malformation; NCS = nerve conduction studies; SN = sciatic neuropathy.

Mononeuropathies are uncommon in children; however, in our experience, pediatric sciatic
neuropathy (SN) represents approximately one-fourth of all mononeuropathies.! SN lesions
may be underappreciated in childhood. We describe the clinical features of children who
presented with SN over a 30-year period.

METHODS Patients. The cases reported were from the approximately 4,489 patients, ages 0—18 years, seen at the EMG
Laboratory, Children’s Hospital Boston, between March 1979 and December 2009; and 612 subjects seen from 2003 to 2006 at the
Children’s Hospital at Westmead, Sydney, Australia.

Clinical assessment. Staff neurologists, neurosurgeons, or orthopedic surgeons evaluated all children in the study before EMG evalua-
tion. A staff electromyographer reviewed the history and neurologic examination at the time of the EMG with the patient and parents/

guardians. Follow-up data were obtained by clinical examination, review of charts, telephone conversations, and occasionally a repeat EMG.

Electrophysiologic evaluation. Nerve conduction studies (NCS) and needle EMG were performed in children using Dantec Coun-
terpoint (Dantec Electronic, Tonsbakken, Skovlunde, Denmark), TECS TE42 machine (Teca Corporation, Pleasantville, NY) or the
Teca™ Synergy N-EM-EMG monitoring systems (Oxford Instruments, Oxford, UK); standard filter settings were utilized. Electrophysi-
ologic studies were performed without sedation in the majority; in rare instances, sedation was used. In each child with a suspected SN,
motor NCS included responses from the extensor digitorum brevis, abductor hallucis brevis, and in some instances tibialis anterior. Sensory
NCS included sural nerve and in some instances superficial peroneal nerve responses. Plantar sensory responses were studied in preference to
the technically difficult sural response in infants. Contralateral limbs were studied if there was possibility of a systemic process or multiple

limb involvement. Normative data were as previously published.! H-reflex studies and F-wave studies were performed infrequently. Muscles
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in affected limb and ipsilateral paraspinal muscles were examined by

needle EMG.

Standard protocol approvals, registrations, and patient
consents. All patients or their guardians provided written in-
formed consent to be treated at Boston’s and Westmead’s Chil-
dren’s Hospitals. Data pertaining to each patient were stored in a
database approved by the Committee on Clinical Investigation
at Boston Children’s Hospital and Children’s Hospital at West-

mead, Australia, and reviewed for this study.

RESULTS These 53 patients constituted 1.2% of
the 4,489 studies performed during 1979-2009 at
the Children’s Hospital, Boston, and 612 Australian
children seen between 2003 and 2006 at The Chil-
dren’s Hospital at Westmead. The age of the 53 pa-
tients ranged between 2 days and 18 years (table); 34

patients were male.

Etiology. The etiology of sciatic nerve injury was varied
(table) and included trauma (n = 13), iatrogenic causes
(n = 13) including 8 orthopedic surgeries and 5 miscel-
laneous surgeries, prolonged extrinsic compression and
immobilization (6), tumors (7), vascular (5), idiopathic
and progressive (4), infantile and nonprogressive (2),
and unknown, possible postviral (3).

Clinical data. Most children (51) presented with
weakness, primarily tibialis anterior weakness (foot
drop); 2 patients had only sensory symptoms with-
out weakness. Weakness of plantar flexion was seen
in 31 patients. Foot eversion (n = 21) and inversion
(n = 19) weakness was seen in fewer patients.
Numbness below the knee was seen in all patients
who were able to understand the meaning of this
symptom. Pain as a symptom of SN was difficult to
evaluate as the surgery or trauma that caused the SN
was often associated with pain. In nontraumatic pa-
tients (n = 29), pain was seen in 8 patients. Palpable
nerve hypertrophy was not documented in any pa-
tient. Prognosis was variable. Prognosis was generally
good in the traumatic and iatrogenic SN especially if
the nerve injury was identified early. SN due to vas-

cular causes or due to tumor had a worse prognosis.

Electrophysiologic data. Electrophysiologic studies
demonstrated abnormalities in motor studies of the
peroneal nerve in 44/53 (83%) or tibial nerve in
35/51 (67%) children. Sensory studies were abnor-
mal in sural nerve in 34/43 (79%), and superficial
peroneal nerves in 15/25 children (60%). Needle
EMG was abnormal in peroneal innervated muscles
in all subjects, in tibial nerve innervated muscles in
43/51 (84%), and in the hamstrings in 18/29 pa-
tients (62%). EMG of other proximal muscles was
performed infrequently because of poor patient toler-
ance of the procedure. To differentiate SN from per-

oneal neuropathies, children were only diagnosed

with SN if they had abnormalities in conduction
studies in nonperoneal nerves (tibial motor or sural
sensory studies) or EMG abnormalities in tibial-
innervated muscles or hamstrings.

DISCUSSION Mononeuropathies in children are
rare, accounting for fewer than 10% of our referrals
for EMG; this contrasts with adults, where they ac-
count for 30% of EMG referrals.! In our series, di-
rect trauma and iatrogenic mechanisms account for
most SN; tumor, vascular, and compression injuries
are the next most common causes.

Traumatic SN was identified in 13 children and
was associated with femoral fractures (4) and pelvis
trauma including hip dislocation (3) and trauma and
tibial fractures (2). Traumatic fractures and disloca-
tions of the hip may be complicated by SN in up to
5% of children; mechanisms of nerve injury include
laceration, stretching, and late entrapment in hetero-
topic calcification.”® The longer the delay in treat-
ment of the dislocation, the greater the risk of sciatic
nerve injury.* One of our adolescents developed sci-
atic injury after closed reduction of a traumatic hip
dislocation; EMG was consistent with a demyelinat-
ing lesion, and there was full recovery in 3 months.
SN is a recognized complication of closed reduction.?
Other trauma that caused SN included penetrating
wound to the gluteal region (2), injury from being
swung around by the ankles in a 7-month-old (1),
and earthquake crush injury (1). Following the earth-
quake in Bam, Iran, in 2003, sciatic injuries were
common.’

Iatrogenic mechanisms were relatively common (13)
and occurred after orthopedic interventions in 8 chil-
dren. Hip surgeries associated with SN included surgery
for slipped capital femoral epiphysis (2); this has been
previously reported.® Osteotomy to correct develop-
mental dysplasia of hip resulted in SN (2); this is a
known complication and continuous intraoperative
EMG monitoring is recommended to reduce the risk of
sciatic nerve injury.” Hamstrings lengthening for cere-
bral palsy led to SN in 4 children; in one series of 292
children who underwent hamstring surgeries, 10% de-
veloped postoperative nerve SN.® Other iatrogenic
causes included surgery in lithotomy position in 2 pa-
tients. The pathogenesis of lithotomy-related SN is
poorly understood; it is hypothesized that individuals
with persistent fetal sciatic artery may be predisposed to
SN in this position.”!®

Other iatrogenic causes included SN after serial
casting for clubfoot (1); the mechanism of SN is un-
clear although some form of compression seems
likely. IM injections, formerly a frequent cause of
SN, are now uncommon; only one case attributable

to gluteal injection was identified in this series.!" One
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[ Table Pediatric sciatic neuropathy: Etiologic classification ]
‘ Age range |
Cause (n) (mean age) Details (n)
Trauma (13) 7mo-17y(12.3y) Femur fracture (2)

Orthopedic surgery ( 8)

Other surgeries (5)

Prolonged compression
or immobilization (6)

Tumor (7)

Vascular (5)

Idiopathic and
progressive (4)

Infantile (2)

Unknown
(postviral?) (3)

8y-15y(12y)

3mo-14y(7.5y)

1mo-17y(11.2y)

18 mo-16y(12y)

4y-14y(7.4y)

6y-17y(11.3y)

2d-22mo (11 m)

9y-13y(10.7)

Tibial fracture (1)

MVA with pelvic, or femur or tibial fracture (4)
MVA with hip dislocation (1)

Fall with hip dislocation (1)

Penetrating wound thigh (1)

Knife wound buttock (1)

Crush injury after earthquake (1)
7-month-old swung around by legs (1)
Cerebral palsy following leg lengthening (4)

Pelvic osteotomy and spica cast for
congenital hip dysplasia (2)

Hip surgery for slipped femoral epiphysis (2)

Lithotomy position for repair of
hypospadiasis (1)

Lithotomy position for ileo-anal pull through (1)
Surgery to foot followed by limb casting (1)
Intramuscular gluteal injection (1)

Drainage of gluteal abscess (1)

Phencyclidine overdose (1)

Transposition of great vessels with severe
pulmonary vascular obstruction, prolonged
squatting to alleviate dyspnea (1)

Complicated pressure sore over
buttock (1)

Aortic valve replacement with prolonged
intubation and ECMO support (1)

Body cast for L3 compression fracture (1)
Serial limb casting for clubfoot (1)
Femoral osteosarcoma (2)
Rhabdomyosarcoma (1)

Undifferentiated lymphoma (1)
Neuroblastoma (1)

Intraneural perineurioma (1)

Plexiform neurofibroma (1)

Premature delivery at 26 weeks gestation
and umbilical artery catheterization (1)

Embolization of lower extremity arteriovenous
malformation (2)

Meningococcemia (1)
Hypersensitivity vasculitis (1)

Progressive weakness of sciatic innervated
muscles (4)

Weakness of sciatic innervated muscles at
birth (2)

Unknown cause, preceded by mild viral
illness (3)

Abbreviations: ECMO = extracorporeal membrane oxygenation; MVA = motor vehicle accident.
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patient developed SN immediately after drainage of a
large gluteal abscess at the age of 3 months; it is pos-
sible that it was the abscess (not the drainage) that

Neurology 76 March 15,2011

caused the SN. There are reports of gluteal abscesses,
both septic and tuberculous, causing SN.!>13

Extrinsic compression occurred in 6 patients, 3 of
whom were teenagers. One 17-year-old patient had
bilateral SN following prolonged unconsciousness in
supine position after an overdose of phencyclidine;
this has been reported after heroin overdose'* and
alcohol intoxication.”” One 14-year-old patient, a
thin child, had transposition of the great vessels with
pulmonary hypertension resulting in severe dyspnea;
he was in a squatting position with his heels tucked
under his buttocks for hours and developed SN. An-
other premature baby had a complicated antenatal
period, followed by the development of a pressure
sore over the buttock and ipsilateral SN; the etiology
was probably compression. A 12-year-old patient de-
veloped SN during a stormy postoperative course af-
ter aortic valve replacement, with prolonged
intubation and extracorporeal membrane oxygen-
ation. The etiology of his SN was not clear; it may
have been due to compression or nerve infarct. SN
has been described after intra-aortic balloon place-
ment in adults.'® In 2 children, SN was seen follow-
ing prolonged spica body casting for lumbar
vertebral fracture secondary to leukemia and for
clubfoot; this is probably due to compression of the
nerve. SN has been reported in an adult after a spica
body cast.”

SN due to tumor was seen in 7 patients; we have
reported this.'® In 3 children, this was due to infiltra-
tion of the nerve by sarcomas external to the nerve,
an osteosarcoma of the femur in 2 patients and a
rhabdomyosarcoma of the pelvis in one child. The
patient with rhabdomyosarcoma presented with
findings suggestive of a perirectal abscess; however,
persistent severe pain, abnormal enhancement on
imaging studies, and subsequent development of SN
led to the diagnosis of the sarcoma. This clinical sce-
nario of rhabdomyosarcoma mimicking an abscess is
recognized." Pain out of proportion to the size of the
abscess and delay in healing should alert one to this
rare but potentially fatal diagnosis. Tumor infiltra-
tion of the sciatic nerve by undifferentiated lym-
phoma was seen in a young boy who presented with
severe lower limb pain; autopsy revealed sciatic nerve
infiltration, a rare complication of lymphoma.?® An
18-month-old boy presented with slowly progressive
SN due to a neuroblastoma of the pelvis. SN due to
pelvic neuroblastoma has been reported®'; it has also
been seen following surgery for neuroblastoma.??
One 13-year-old boy presented with numbness and
foot drop and was found to have enlargement of the
SN on MRI; biopsy showed intraneural perineu-
rioma, an extremely rare diagnosis.?> The nature of

perineuriomas is not clearly understood; it is thought

Copyright © by AAN Enterprises, Inc. Unauthorized reproduction of this article is prohibited.



to be a neoplasm, although some believe that it is an
inflammatory process.?* Giant hypertrophy or plexi-
form neurofibroma of the sciatic nerve was suspected
in one boy based on MRI findings of a mildly en-
larged, enhancing sciatic nerve, although biopsy was
nondiagnostic. This patient had slowly progressive
sciatic neuropathy that developed over 6 years; on
follow-up, he remained stable, suggesting that if he
had a tumor it was slow growing. Therefore, both
benign and malignant tumors must be considered in
any child presenting with a progressive sciatic
mononeuropathy. Sciatic neurofibroma can be the
primary manifestation of neurofibromatosis.”> Lym-
phomas,? leukemia,?” or leiomyosarcomas?® may ini-
tially be diagnosed in children by their involvement
of the sciatic nerve. As a rule, leg pain is the most
common presentation of sciatic nerve tumors; weak-
ness is usually not prominent early.

We found vascular causes for SN in 5 children; 4
of these cases were reported by us previously.” One
child had umbilical artery catheterization and follow-
ing the procedure developed SN. The likely patho-
genesis is thromboembolism of the inferior gluteal
artery and ischemia of the sciatic nerve. There are
rare reports of sciatic and peroneal neuropathies fol-
lowing umbilical artery catheterization.*® Two of our
children, a 4-year-old with an arteriovenous malfor-
mation (AVM) of the right lower extremity and a
10-year-old with iliac artery stenosis and AVM, de-
veloped SN following embolization procedures; this
is an infrequent complication of embolization.>! One
3-year-old boy with disseminated intravascular coag-
ulation due to meningococcemia developed SN in
one limb and an ischemic contralateral lower limb
that required amputation; this is an unusual compli-
cation of meningococcemia.’? A teenager developed
SN secondary to poststreptococcal vasculitis; this rare
occurrence has been seen with B-hemolytic strepto-
coccal infection.?

Idiopathic progressive SN was diagnosed in 4
boys presenting with slowly progressive sciatic distri-
bution weakness. The mean age at presentation was
13 years and neuroimaging revealed normal sciatic
nerves in all. In one child, a limited surgical explora-
tion failed to demonstrate a site of potential entrap-
ment. Electrophysiologic studies in idiopathic
progressive mononeuropathies demonstrate a pro-
gressive axonal lesion without any diagnostic abnor-
malities on imaging studies or on surgical
exploration.** Rarely, idiopathic SN may be due to a
constricting band and surgical release can result in
improvement of symptoms.>®

Infantile or congenital SN (table) was seen in 2
children, at ages ranging from 2 days to 22

months; SN was unilateral in one and bilateral in

another. Prenatal compression of the sciatic nerve
has been documented previously.>® Prenatal inju-
ries are thought to be secondary to external com-
pression from reduced fetal activity, especially
when associated with decreased amniotic fluid,
amniotic bands, or uterine abnormalities.*® In one
series of 21 patients with neonatal SN, no cause
was found in the majority; recovery was good in
most patients.””

In 3 children, the etiology of SN could not be
determined, but the onset appeared to follow a viral
illness; this may have been coincidental. Postviral SN
has been demonstrated after herpes zoster infection,
although it is unclear if this represents a mononeu-
ropathy or radiculopathy.®

SN is an uncommon mononeuropathy in chil-
dren and the causes of SN are varied and unique.
Traumatic and iatrogenic causes predominate in our
series. Clinical examination usually reveals weakness
of tibialis anterior in almost all patients and gastroc-
nemius weakness in the majority. It may be difficult
to delineate sensory loss in young children. Electro-
physiologic studies in children can be challenging
and may be limited by the children’s intolerance of
the study. Abnormalities on EMG may be primarily
seen in the common peroneal nerve division®; to
make a definitive electrophysiologic diagnosis of SN
in children we suggest that in addition to peroneal
distribution findings, there should be abnormalities
in conduction studies in nonperoneal nerves (tibial
motor or sural sensory studies) or EMG abnormali-
ties in tibial-innervated muscles and/or hamstrings.
MRI will become increasingly useful as the higher
resolution 3-T units are utilized. Prognosis for recov-
ery is variable and appears to depend on the etiology
and severity of the SN.
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