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ORIGINAL STUDY

Microsurgical muscle-splitting approach for extracanalicular lumbar
disc herniation : An analysis of 28 consecutive cases

Theodossios BirpiLis, Dimitrios KouLaLis, Georgios Martis, Efthymia THEoDOROPOULOU, Kleo PAPAPARASKEVA

From the Department of Neurosurgery, Democritus University of Thrace Medical School, Alexandroupolis, Greece

Extracanalicular lumbar disc herniation (ELDH) is a
specific clinical entity with compression of the nerve
root in its extraforaminal course. The classical mid-
line interlaminar approach is often difficult because
the facet joint obviates a direct view of the nerve, and
a partial facetectomy is required. Consequently, the
risk of instability or continued postoperative back
pain is increased. The authors performed a micro-
surgical muscle-splitting approach in an attempt to
obtain a direct view of the disc rupture without sacri-
ficing the facet joint. Twenty-eight consecutive
patients were operated upon with this surgical proce-
dure. A retrospective study showed that 10 patients
(35.7%) had an excellent, 13 (46.4%) a good, 4
(14.3%) a fair and one (3.6%) a poor result, accord-
ing to the Macnab criteria. No serious postoperative
complications were noted. This procedure is safe,
effective and less invasive.

Keywords : extracanalicular disc herniation ; far lateral
disc herniation ; lumbar ; approach ; microsurgery ;
muscle-splitting.

INTRODUCTION

Extreme lateral- or far lateral- or extracanalicular
lumbar disc herniation (ELDH) (fig 3) is a specific
clinical entity with compression of the nerve root
outside the vertebral canal and in its extraforaminal-
extracanalicular course (2). The classical midline
interlaminar approach for exploration of ELDH is
often difficult because the facet joint obviates a
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direct view of the course of the nerve root.
Consequently a partial facetectomy is required,
which increases the risk of instability or continued
postoperative back pain (10).

The authors prefer a muscle-splitting microsurgi-
cal intertransverse approach, targeting the lateral
part of the isthmus, in an attempt to reach the
foraminal and extraforaminal space with a mini-
mum of bone resection (/4). This retrospective study
describes their experience with 28 consecutive
cases.

PATIENTS AND METHODS
General anaesthesia with endotracheal intubation,

muscle relaxation, and artificial respiration were used
with the patient in the kneeling position. In this position
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Fig. 1. — The muscle-splitting approach (long arrow)

and before draping, the anatomic segment to be explored
was needle-marked under fluoroscopic guidance. After a
5 cm paramedian skin incision (two finger breadths from
the midline), a microsurgical muscle-splitting approach
(fig 1) through the erector spinae muscle was performed
on the affected side to expose the appropriate facets,
transverse processes, and intertransverse ligament. A
self-retaining retractor was inserted in a slightly oblique
position. After resection of the ligament the herniated
disc was exposed, separated and removed with a forceps.
This approach permits perfect root decompression with-
out partial facetectomy or disruption of the pars interar-
ticularis (isthmus) (fig 2).

The case records were retrospectively analysed with
respect to history, operative protocol, pain question-
naires, visual analogue scales, physical examination,
magnetic resonance imaging (MRI), computed tomogra-
phy (CT) and dynamic (flexion/extension) radiographs.
An operation was undertaken when signs and symptoms
of root compression failed to improve or increased in
spite of conservative treatment for two weeks, except in
case of a recent motor deficit. The conservative care con-
sisted of bed rest combined with analgesics and anti-
inflammatory agents, muscle relaxants, CT-guided nerve
root infiltration and physiotherapy. Between 1996 and
2000, 24 out of 52 patients (46%) with ELDH improved
with conservative treatment, while 28 (54%) patients

Fig. 2. — Drawing : extraforaminal root decompression with-
out medial facetectomy.

needed surgery. In the same 4-year-period a total of
1,037 patients underwent lumbar disc surgery, which
means that the incidence of ELDH was 2.7%. There were
10 women (36%) and 18 men (64%) in the surgical
ELDH group ; their ages ranged from 31 to 74 years
(mean age: 62 years). Twenty-four patients (86%)
suffered intense radicular pain of the femoral type, and 4
(14%) of the sciatic type. The mean preoperative visual
analogue scale (VAS) was 7.7. All patients had minimal
back pain. On physical examination, a positive Lase¢gue
sign was found in 16 patients (57%), while the femoral
stretch test was positive in 12 patients (43%). Motor
weakness was present in 19 patients (68%) and a senso-
ry deficit in 22 patients (79%). ELDH was confirmed by
MRI in 21 patients (fig3) and by CT in 7 patients.
Myelography was not used. The extracanalicular lumbar
disc herniations were found at L.2-L.3 in two cases, at L3-
L4 in 10 cases, at L4-L5 in 16 cases, and at L5-S1 in no
case.

RESULTS

The operative protocols revealed an average sur-
gical time of 60 +/- 8 min and no need for peroper-
ative blood transfusion. The outcome data for each
patient were obtained by follow-up visits and by
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Fig. 3. — T2-weighted axial MRI showing extraforaminal
hernia on the left (short arrow).

telephone interviews with the family physicians or
the patients themselves. The mean follow-up period
was 27 months (range : 12 to 49). The postoperative
results were evaluated with respect to improvement
of pain, motor weakness, sensory deficit, function-
al impairment and work activity (MacNab criteria).

Ten out of 28 patients (35.7%) had an excellent
result with complete resolution of leg pain and
without restriction of activity. Thirteen patients
(46.4%) were left with occasional back or leg pain
of sufficient severity to interfere with their ability to
do normal work or to enjoy leisure hours : a good
result. Four patients (14.3%) had only a fair result
with an improved functional capacity, but were
handicapped by intermittent pain of sufficient
severity to curtail or modify work or leisure activi-
ties. These were older patients, in whom we had
insisted with conservative treatment before opera-
tion. One patient (3.6%) had a poor result with
insufficient improvement to enable an increase in
activities. In this case an early recurrence was
observed and reoperation was necessary, through
the same approach, because a disc fragment had
been left in place underneath the ganglion due to
inadequate exploration towards the pedicle.
Perineural scar formation was probably the reason
for the final poor result. It was one of the first cases.
The mean visual analogue scale (VAS) improved
from 7.7 to 3.3.
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No serious complications were noted (one
wound infection and one intramuscular
haematoma). None of the patients presented the
neuropathic pain sometimes reported after the
application of this technique. Motor weakness rap-
idly decreased from an incidence of 68% to 10% ;
after 3-4 months under physical rehabilitation the
incidence of motor deficits further decreased to
7%. Sensory deficits diminished from an initial
incidence of 79% to 14%. No patient developed
radiographic signs of vertebral instability post-
operatively, and no stabilisation procedures were
needed later on.

DISCUSSION

As the lumbar nerve roots exit the intervertebral
foramen, they once again lie in juxtaposition to an
intervertebral disc and are susceptible to compres-
sion, with subsequent radiculopathy (9). Radiculo-
pathy caused by “extraforaminal” or “extracanalic-
ular” lumbar disc herniation is less common than
that caused by classical posterolateral disc hernia-
tion. The clinical entity “extreme lateral lumbar
disc herniation” was first described by Abdullah et
al (1) in 1974. The incidence ranges from 0.7 to
11.7% (11,16) of all lumbar disc herniations ; in the
current series the incidence was 2.7%. A reliable
diagnosis can be made only since improved imag-
ing techniques have become available : high-resolu-
tion CT and MRI (3,12). Before the availability of
these imaging methods, the diagnosis of lateral disc
herniations rested solely on clinical, electromyo-
graphic, and nerve conduction findings (2,9). In this
study, we confirmed the diagnosis with MRI in 21
out of 28 patients (75%) and with CT in 7 (25%).
No myelograms were performed : the pathology is
usually beyond the lateral extent of the dural root
sleeve, so that this investigation is non-diagnostic,
in accordance with the literature (8).

The clinical picture is a typical one with a history
of sudden and intense leg pain, with minimal back
pain. It is usually found in older patients because of
the degree of associated degenerative changes, such
as spinal canal stenosis, foraminal osteophytes and
foraminal stenosis (7). The pain is severe enough to
alter the sleep pattern dramatically. All 28 patients
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described intense radicular pain (mean pre-opera-
tive VAS : 7.7). Compression of the dorsal root gan-
glion by the disc fragments is probably the explana-
tion for the severe radicular pain. Clinical examina-
tion showed a monoradicular neurological syn-
drome with motor, sensory, or reflex changes, in the
majority of the 28 patients.

The presence of an ELDH on CT or MRI is not a
surgical indication per se, as many patients will
become asymptomatic with conservative treatment
or no treatment at all (2). This was confirmed by the
fact that in the current study 24 patients out of 52
(46%) with ELDH experienced definite improve-
ment with conservative measures (bed rest, medica-
tion, CT-guided nerve root infiltration, physiothera-
py). Conservative care was always tried for two
weeks, unless a recent motor deficit necessitated a
surgical approach. Theoretically, chemonucleolysis
and automated percutaneous lumbar discectomy
might have been considered as alternatives (5,17).
However, since extruded migrated fragments occur
in 95% of extreme lateral disc herniations, and the
nerve is significantly displaced near the site of usual
needle or cannula placement for each of these
procedures, they have been considered unsuitable
for these herniations (4,13).

Surgical treatment will be rendered difficult by
the “hidden” localisation of the disc fragments and
by the anatomy of this area, less familiar to spine
surgeons. Most earlier series have reported
approaches via a posterior midline incision that
damaged bordering bone structures with wide
hemilaminoarthrectomy (7). In the long term it is
likely that sacrificing a whole facet joint will lead to
recurrent back pain due to instability. In an attempt
to minimise the extensive bone resection but never-
theless reach the foraminal and extraforaminal
space, several authors developed other lateral
approaches (14,16,18). To-day, the most common
surgical technique to reach the lateral aspect of the
isthmus remains the usual paramuscular (via mid-
line submuscular dissection) and the transmuscular
approach (16,18). The use of the microscope facili-
tates these approaches. Familiarity with the micro-
surgical anatomy of the far-lateral compartment is
essential for operating in patients with far-lateral
disc herniations.

The usual paramuscular approach via midline
submuscular dissection requires a longer midline
skin incision and an important lateral muscle retrac-
tion to pass over the facet joint. It allows easier
identification of the anatomical landmarks and is
therefore recommended in obese patients with a far-
lateral herniated disc at the L5-S1 level. Using this
technique in 38 patients, Siebner and Faulhauer (18)
noted in their study a 70% substantial clinical relief
of pain after a mean follow-up period of 9.5 months.
Three cases were reported by Wang et al (19) : all 3
had an excellent or good outcome, and returned to
work 2 to 3 months postoperatively. Donaldson et
al (6) reported a 72% excellent or good outcome rate
with a mean follow-up period of 30.3 months.

The authors preferred the transmuscular (muscle-
splitting) approach because it is a less invasive pro-
cedure, spares the facet, reduces muscle retraction
and devascularisation, and allows oblique visualisa-
tion of the lateral interpedicular compartment.
Moreover, it avoids resection of the facet joint, and
minimises manipulation of the nerve, since the her-
niation is removed before the root is mobilised. In
the current series excellent or good results were
observed in 23 out of 28 cases (82.1%). A fair result
was noted in 4 (14.3%). A poor result was observed
in a single case (3.6%) : recurrence prompted a
reoperation which probably led to perineural scar
formation. Using the same muscle-splitting
approach, Porchet et al (15) reported a 73% excel-
lent or good outcome rate in their study, which
included 202 patients, with an average follow-up of
50 months. Theoretically in this older patient age
group, an earlier decompression of the nerve root
might have led to a better recovery of neurological
function.

Blood transfusion was not necessary, in accor-
dance with the literature : McCulloch and Young (13)
also reported a blood loss of only 25 to 200 ml,
using this technique. On the other hand, the trans-
muscular approach to the intertransverse interval is
difficult to expand to be able to deal with pathology
within the spinal canal. Also, the L5-S1 level may
create some difficulties because of the possible
proximity of the iliac crest (15).

As a conclusion, the microsurgical muscle-
splitting approach is a safe, effective, less invasive
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technique, which respects the facet joint, so pre-
serving spinal stability. It is achieved with minimal
muscle retraction and manipulation of the nerve
structures.
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