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Extreme Lateral Lumbar Disc Herniation: Clinical Presentation

in 178 Patients
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Summary

A retrospective analysis of clinical characteristics of 178 consec-
utive patients with extreme lateral lumbar disk herniation, amongst
3047 patients operated on for herniated lumbar disc, is presented.
The level specific incidence of extreme lateral disc herniation
(ELLDH) ranged from a low of 4.5% at L. 4-5 to peak of 17.4% at
L 3-4 although the largest number of ELLDH occurred at L4-5 and
L 5-S1 for a total number of 139 cases (78.1%). 43.6% of all L3
radiculopathies were caused by an L. 3-4 ELLDH, whereasonly 4.4%
of all LS radiculopathies were caused by an L 5-S1 ELLDH.

Leg pain, either of the sciatic or the femoral type, was the first
and dominant clinical symptom of radiculopathy, but pain radiation
occurred not always in the appropriate dermatomal segment.
ELLDH at upper levels (L 2-3 and L3-4) caused usually none or
only minor low back signs (76.2%}), whereas ELLDH at lower levels
more often caused moderate or major lumbar symptoms and signs
(59.6%). Positive femoral nerve traction test with upper ELLDH
showed a high frequency (84.4%) and reliability and is therefore an
important clinical parameter in this situation. Motor deficits oc-
curred more often (78.8%) than sensory deficits (46.6%), were usu-
ally of the monoradicular type and were therefore a more reliable
clinical sign than sensory disturbances.

Keywords: Extreme lateral lumbar disc herniation; clinical char-
acteristics; lumbar spine; incidence.

Introduction

In 1974 Abdullah first described the entity of ex-
treme lateral lumbar disc herniation (ELLDH) as a
cause of lumbar radiculopathy'. At that time, myelog-
raphy and discography were the only radiographic tests
available for the diagnosis of lumbar disc disease. The
anatomical features of ELLDH have become better
appreciated with the advent of computerized tomo-
graphy (CT) and magnetic resonance imaging (MRI).

The clinical presentation of ELLDH has been dis-
cussed in several articles™ 1% 11 13,16, 17,2022, 24 13 the
earlier literature there is some disagreement concerning
the frequency of ELLDH at different lumbar levels and

concerning the typical clinical presentation® % > 7%
[1-15, 19-23

The purpose of our retrospective study was to fur-
ther clarify the clinically features of this disorder in-
cluding signs and symptoms at presentation, overall
frequency, and relative incidence at each level.

Materials and Methods

A retrospective review of the clinical records of 178 cases of
ELLDH operated on in our department between January 1982 and
December 1989 was undertaken. The diagnostic criteria for inclusion
in this study as an ELLDH were:

1) the description of a herniation within or lateral to the inter-
vertebral foramen in the surgeons’ operative record;

2) the myelogram, if performed, was either normal or showed
minor abnormalities of the nerve root sleeve above the herniation,
most commonly a shortening and widening at the level of the pedicle;

3) CT or MRI, if performed, demonstrated a herniated disc within
or lateral to the intervertebral foramen.

The clinical presentation and physical examination of the 178
patients with ELLDH as recorded on admission was carefully an-
alysed for the following parameters: [evel of herniation, age, sex,
pattern of pain, low back signs, results of nerve traction tests, and
sensory or motor signs. The neuroradiological reports, available CT,
and operative records were also analysed to ensure proper diagnosis
and inclusion in this study.

A further review of the total number and levels of all disc her-
niations, both ELLDH and classical paramedian herniations, op-
erated on during the same time period was performed by computer
search in our medical records.
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Fig. 1. Myelogram showing left L 5-S | extreme lateral disc hernia-
tion with shortening and enlargement of the left L 5 nerve root sleeve
(arrow) beneath the pedicle L S

Results
Incidence

From January 1982 to December 1989, 178 cases
of ELLDH were operated on in our department out
of a total of 3047 lumbar disc operations. This cor-
responds to an overall incidence of 5.8%.

The tevel specific frequency ranged from a low of
4.5% at L4-5 to a peak of 17.4% at L34 (Tablel).
An analysis of distribution of ELLDH compared with
classical disc herniation is seen in Table2. The largest
number of ELLDH occurred at . 4-5 and L 5-S | with
a total of 139 cases or 78.1% of all ELLDHs. There
were 39 cases or 21.9% at L2-3 and L3-4 levels.

Of a total of 226 disc herniations in the upper lumbar
spine (L 2-3 and L 3—4) there were 39 ELLDH with an
incidence of 17.2%. Of a total 2821 disc herniations in
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Table |. Level Specific Frequency of ELLDH

Level All lumbar DH ELLDH Percentage
L2-3 48 8 16.5%
L34 178 31 17.4%
L4-5 1556 70 4.5%
L5-SI 1265 69 5.5%
Total 3047 178 5.8%

Table 2. Distribution of ELLDH and Classical Disc Herniation (DH)
Per Level

Level ELLDH Percentage  Classical DH  Percentage
L2-3 8 4.5% 40 1.4%
L3-4 31 17.4% 147 5.1%
L4-5 70 39.3% 1486 51.8%
L5-S1 69 38.8% 1196 41.7%
Total 178 100% 2869 100%

Table 3. Aetiology of Radiculopathy Expressed as Probability
of ELLDH at Different Levels

Nerve Classical Extreme lateral Probability
root disc herniation disc herniation of ELLDH
S1 L5-S1 1196 - 0%

LS L4-5 1486 L5-S1 69 4.4%

L4 L34 147 L4-5 70 32.2%

L3 L2-3 40 L34 31 43.6%

the lower lumbar spine (L 4-5 and L 5-S 1) there were
139 ELLDH with an incidence of 4.9%.

Aetiology of Radiculopathy

Assuming that all classical paramedian and lateral
herniations listed in Table 2 caused a lower root syn-
drome and all ELLDH caused an upper root syndrome,
we calculated the probability of an ELLDH for each
nerve root syndrome. The incidence of ELLDH as the
aetiology of the lumbar radiculopathy ranged from a
low of 4.4% of all L5 radiculopathies to a high of
43.6% of all L 3 radiculopathies (Table 3).

Age and Sex Distribution

The age of the patients ranged from 18 to 84 years
(Table4). 71% of the patients were between 40 and 70,
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Tabled. Age Distribution

Age n Percentage
<21 2 1.2%
21-30 12 6.7%
31-40 27 15.2%
41-50 33 18.5%
51-60 62 34.8%
61-70 32 17.9%
71-80 9 5.1%
> 80 0.6%
Total 178 100%
Table 5. Pain Paitern
Level Sciatic Femoral Unclassified
type type
L2-3 - 8 _
L34 - 28
L4-5 12 40 18
L5-S1 67 - 2
Total 79 76 23

with a peak incidence in the 6th decade. There were
127 males (71%) and 51 females (29%).

Pattern of Pain

The patient’s pain complaints was divided into 3
types (Table 5).

The pain was classified as sciatic type if it radiated
down the posterior aspect of the thigh and the calf'®,
and as femoral type if it radiated into the anterior aspect
of the thigh and down along the anterior tibial region?.
If the patients’ pain pattern did nor clearly fit either
of these categories the pain was considered as unclas-
sified.

The sciatic type of pain was present in 79 cases, the
femoral type in 76 cases, whereas in 23 patients the
pain radiation could not be classified. Out of 70 L4—
S ELLDH 40 patients showed a classical femoral type
pain, 18 cases were unclassified and 12 patients were
classified as in the sciatic group. The pain pattern of
L5-S 1 ELLDH was rather characteristic with a sciatic
type of radiation in all but 2 cases, both of whom
showed an unclassified distribution. All 39 ELLDH at
level L 2-3 or L 34 showed the expected femoral type
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pain pattern with the exception of 3 cases with diffuse
pain radiation.

Low Back Signs

Low back signs and symptoms such as lumbar pain,
local paraspinal muscle stiffness and restriction of
spinal movements?! were present in 158 cases (88.8%).
The intensity of low back signs and symptoms was
classified in 4 grades:

1) absent

2) minor symptoms included lumbar pain without
restriction of movements

3) moderate symptoms included some painful re-
striction of lumbar movements and

4) major symptoms included substantial pain com-
bined with finger-to-floor distance of 50cm or more
on maximal forward flexion of the spine or inability
to keep upright?.

The results are listed in Table 6: 100 patients (56.2%)
showed a moderate or major low back syndrome,
whereas 20 patients (11.2%) did not have low back
signs or symptoms. In a subgroup consisting of the 83
most recent consecutive cases we analysed the fre-
quency of absent or minor low back signs versus the
frequency of moderate or major complaints at each
level of herniation (Table 7). Out of 21 L2-3 and L3-
4 ELLDH only 5 patients (23.8%) produced moderate
or major low back signs and symptoms whereas 37 out
of 62 (59.6%) L4-5 and L5-S1 ELLDH produced
moderate or major lumbar pain.

Table 6. Low Back Signs in ELLDH

Absent 20 11.2%
Minor S8 32.6%
Moderate 60 33.7%
Major 40 22.5%

Table 7. Relation Between Severity of Low Back Signs and Level of
ELLDH in the Recent 83 Consecutive Patients

Low back signs and symptoms

Level None Minor Moderate Major
L2-3 2 9620 4 Pozgy,
L3-4 2 8 1 3
L4-5 5 4045 10 4 5960 3
L5-S1 S S 9 9
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Table 8. Nerve Traction Test
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Table9. Motor Deficit

Level Sciatic Femoral Both None
type type

L2-3 - 8 - -

L34 1 19 7 4

L4-5 7 36 22

L5-S1 54 - 32 12

Total 62 63 32 21

* 3 out of 178 ELLDH (1.7%) had a positive femoral nerve
traction test that led to a false suspicion of the anatomical location.

Nerve Traction Tests

The sciatic nerve traction test (L aségue’s manoeu-
vre) was considered positive if radicular pain occurred
at 70° or less on the symptomatic side. The femoral
nerve traction test was considered positive if radicular
pain was provoked in the anterior thigh by passive
extension of the hip with flexion of the knee on the
symptomatic side. Amongst the 69 L 5-S1 ELLDH,
57 (82.6%) produced a positive Laségue’s manoeuvre
and 3 (4.3%) of them presented in addition with a
positive femoral nerve traction test (Table 8). Of 109
cases of ELLDH at L 2-3, L 3-4 or L4-5, levels which
should theoretically present with a positive femoral
traction test, there were 92 (84.4%) with a positive
femoral traction test, including 29 cases with additional
positive Laségue’s manoeuvre, In 8 patients with either
an L3 or an L 4 nerve root compression (L 3—4 or L4
5 ELLDH), the sciatic nerve traction test was para-
doxically positive in the absence of a positive femoral
traction test. In only 3 cases of all 178 ELLDH was
the femoral nerve traction test paradoxically positive
(1.7%). 21 patients (11.8%) had neither a positive
sciatic nor a femoral nerve traction test.

Motor and Sensory Deficit

The patient’s motor examination was reviewed and
the degree of motor deficit was classified as — 1) absent
— 2) minor, defined as slight weakness of toes or knee
detectable only by clinical examination — 3) moderate,
defined as weakness of ankle or knee without impaire-
ment of gait — 4) severe, defined as weakness with
inability to walk on toes or heels or to climb stairs.

The patients sensory examinaiton was classified as
— 1) normal — 2) mildly decreased sensation with a
single dermatomal distribution — 3) severely decreased

Absent 38 21.3%
Minor 61 34.3%
Moderate 65 36.5%
Severe 14 7.9%

Table 10. Sensory Deficit

Normal 77 43.3%
Dermatomal
Mild 74 41.6%
Severe 9 5.0%
Non-dermatomal 18 10.1%

or absent sensation within a single dermatomal distri-
bution — 4) non-dermatomal sensory loss. Motor def-
icits were detected in 140 patients (78.7%) (Table9).
61 patients had not noticed their slight weakness on
their own (34.3% grade 2). Disability of walking pro-
voked by either high stepping of the foot (5 cases ) or
a severe paresis of the quadriceps (9 cases) appeared
in only 14 cases (7.9% grade 4). In 82% of all ELLDH
the corresponding reflexes were diminished or absent.
Sensory deficits varied widely and were present in 101
patients (56.7%) (Table 10). Clinically well defined radi-
cular sensory deficits were present in slightly less than
half of all cases (46.7%). Non-dermatomal sensory-
loss was noted in 18 cases (10.1%), often accompanied
by diffuse paraesthesiae.

Discussion

Since the introduction of CT scan ELLDH has be-
come a familiar disease to spinal surgeons and is usually
included in the differential diagnosis of low back syn-
dromes. Failure of classical disc surgery as a result of
a negative exploration by standard hemilaminectomy
has become rare. It is now well known that radiculo-
pathy can be caused by an extreme lateral lumbar disc
herniation with compression of the upper nerve root
of a vertebral segment either in or lateral to the in-
tervertebral foramen. Several papers dedicated exclu-
sively to this pathological entity and to the different
surgical techniques have been published! > !5 19-22.25,
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Fig. 2. Computed tomography showing a left sided extreme lateral
lumbar disc herniation at the level L3-L 4 (arrow) (slice thickness:
3Imm)

Fig.3. T1 weighted spin-echo transverse image L3-L4 after Ga-
dolinium injection (DOTA) showing the same extreme lateral lumbar
disc herniation as in Fig. 2. Note the contrast enhancement of in-
flammatory tissue around the herniated disc ragment (arrow)

Incidence

In different surgical or radiological series the overall
incidence of ELLDH ranges from 0.7% to 11.7%" %
B, In our series we calculated an overall incidence of
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ELLDH of 5.8% over a period of 8 years, which con-
firms the findings of other reports. More interesting
however was to compare the incidence of ELLDH at
the upper (L.2-3 and L 3-4) versus the lower (L4-5
and L 5-S1) lumbar levels: the incidence ranged from
4.9% at lower levels to 17.2% at the upper lumbar
levels, confirming the opinion of several authors' > '*
18.20.22 that a higher overall frequency of ELLDH is
found in the upper lumbar levels. Analysing the level
distribution of ELLDH, we found that 78.1% of all
ELLDH occurred at the L. 4-5 and L 5-S 1 levels with
almost equal frequency (39.3% resp. 38.5%). Similar
findings were emphasized by Maroon etal.'* in their
review of the literature, except that in this review the
frequency of L 5-S 1 ELLDH was only 17%. We finally
calculated as a crude approximation the probability of
ELLDH as the aetiology of lumbar radiculopathy for
each root syndrome (Table3): An L3 radiculopathy
had a 43.6% probability to be caused by an L34
ELLDH, and L4 radiculopathy had a 32.2% proba-
bility to be caused by an L4-5 ELLDH and an L5
radiculopathy only a 4.4% probability to be caused by
an L5-S1 ELLDH,

The high index of suspicion of ELLDH in upper
lumbar radiculopathies is consequently justified.

Age and Sex Distribution

In accordance with several other series of ELLDH"
24,8, 1-15,21 the majority was found in men, confirming
the overall higher incidence of disc herniation in the
male population. The age distribution showed a peak
incidence in the sixth decade indicating a slightly higher
mean age of patients with ELLDH than is commonly
found with classical disc herniations® ' 13,

Pattern of Pain

Leg pain either of the sciatic, the femoral or the
unclassified type usually was the first and dominant
clinical sign of radiculopathy. We did not find a typical
pain radiation in the expected dermatomal segment in
every cases which contrast with the finding of Epstein
etal’, who noted an unequivocal pain distribution in
their small series of 12 cases. In our series classical
femoral pain was noted in 76 out of 109 patients with
upper nerve root involvement (L2 to L 4) whereas 12
showed a sciatic type and 21 an unclassified type of
pain (Table 5). The pain pattern alone is not an un-
equivocal localizing parameter of radiculopathy in
ELLDH, however we have to emphasize that leg pain
was strictly unilateral in all ELLDH.
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Low Back Signs

Statements about low back signs and symptoms dif-
fer widely from author to author. Abduliah' noted no
back pain in his first series of ELLDH.

This was confirmed by Osborne ef al., who also de-
scribed absence of low back signs in 16 patients with
ELLDH'". On the other hand several authors’™ =13
2 confirm the presence of low back signs in the majority
of their cases with ELLDH, with an incidence ranging
from 50%' to 96%3. The reproduction of pain by
lateral bending towards the side of the lesion is men-
tioned in several series>® 7 41920 We cannot comment
about this clinical sign because it was not tested sys-
tematically.

158 patients of our series complained about low
back pain (88.8%) of various degrees. Exactly two
thirds of all patients with ELLDH showed minor or
moderate low back signs (Table 6) and 22.5% suffered
from major low back pain. It is worth emphasising that
ELLDH at upper levels (L.2-3 and L 3-4) produced
usually no or minor low back signs (76.2% of 21 cases)
whereas patients with ELLDH at lower levels com-
plained more often of moderate or major lumbar symp-
toms. This lower incidence of low back signs in ELLDH
atupper levels is probably due to the lesser static charge
of the spine near the thoracolumbar junction.

Nerve Traction Test

With ELLDH the fragments move superiorly and
laterally from their level of origin and compress the
superior nerve root. Therefore an L4 root syndrome
is produced by an L4-5 ELLDH, and an L3 root
syndrome by an L3-4 ELLDH. The mechanisms of
amplified compression of the nerve root caused by
nerve traction tests remain unchanged in extreme lat-
erally lumbar disc diseases. This means that the femoral
nerve traction test should be positive in all ELLDH at
or above the level L4-5. We found a rather close cor-
relation between the nerve traction test and the ana-
tomical location of ELLDH. 84.4% of ELLDH at or
above L4-5 level provoked a positive femoral nerve
traction test (Table 8). Only in 3 cases of all ELLDH
(1.7%) the femoral nerve traction tests led us to a false
suspicion of the anatomical location of the disease.
Therefore we emphasize the high frequency and reli-
ability of this test with upper ELLDH, even when Las-
égue’s manoeuvre is also positive. These findings cor-
respond to the results of Mc Cullock'”, Epstein’ and

F. Porchet et al.: Extreme Lateral Lumbar Disc Herniation

Postacchini®!, who in their series also described a high
frequency of positive femoral nerve traction tests in
ELLDH with upper radiculopathy. The sciatic nerve
traction test was positive in 52.8% (94 patients) of all
ELLDH although only 69 patients had an ELLDH at
the L 5-S | level. Therefore, the Laségue’s manoeuvre
is less reliable concerning the anatomical location of
ELLDH. If both, Laségue’s manoeuvre and femoral
nerve traction tests are positive, we found a higher
probability of radiculopathy at or above nerve root
L4,

Motor and Sensory Deficit

In 78.8% of all patients a motor deficit was detected
on admission (Table 9). This incidence of motor deficits
is rather high as compared to other reports! & 11-15. 21
where the incidence ranged from a low of 50%'? to a
peak of 100%2!. Minor or moderate paresis accounted
for the majority of motor weaknesses (70.8%) without
impairment of walking. Usually the motor deficit was
of the monoradicular type, and in the rare cases of
double root motor deficits, the dominant weakness was
due to the entraped nerve root in the intervertebral
foramen. While Ebeling efal.® and Epstein et al.’ re-
ported similar results, Patrick®® emphasised that most
patients had no significant motor deficits.

Concerning the sensory deficits, we agree with the
findings of Abdullah eal.' and Godersky et al.'! who
reported rather sparse and inconsistent correlation with
the anatomical location of the lesion. In our series a
distinctly lower percentage of sensory deficits were
noted, as compared to motor deficits, namely 46.6%.
In our experience the clinical finding of a motor deficit
was more reliable than sensory disturbances in patients
with upper nerve root compression.

Conclusions

ELLDH does not have specific clinical character-
istics contrasting with classical paramedian or lateral
disc herniation, but its incidence per level increases with
rising lumbar spine levels. However there is a clinical
constellation, including advanced age, pain pattern of
the femoral type, positive femoral nerve traction test,
minor or no low back signs and monoradicular motor
deficit of an upper lumbar nerve root, that should raise
a high degree of suspicion and should guide our in-
vestigations to detect a likely ELLDH.

R

o




M

F. Porchet e¢f al.: Extreme Lateral Lumbar Disc Herniation

References
[.

Abdullah AF, Ditto EW. Byrd EB, e/ a/ (1974) Extreme lateral
lumbar disc herniations: clinical syndrome and special problems
of diagnosis. J Neurosurg 41: 229-34

. Abdullah AF, Wolber PGH, Warfield JR, eral (1988) Surgical

management of extreme lateral lumbar herniations: review of
138 cases. Neurosurgery 22: 648-53

. Angtuaco EJC, Holder JC, Boop WC, eral (1984) Computed

tomographic discographie in the evaluation of extreme lateral
disc herniation. Neurosurgery [4: 350-52

. Bonneville JF, Runge M, Cattin F, eral (1989) Extraforaminal

lumbar disc herniations: CT demonstration of Sharpey’s fibers
avulsion. Neuroradiology 31: 71-74

. Ebeling U, Reichenberg W, Reulen HJ (1986) Resuits of mi-

crosurgical lumbar discectomy. Review of 485 patients. Acta
Neurochir (Wien) 81: 45-52

. Ebeling U, Mattle H, Reulen HJ (1990) Extreme lateral lumbar

intervertebral disc displacement. Incidence, symptoms and ther-
apy. Nervenarzt 61: 208-212

. Epstein NE, Epstein JA, Carras R, et a/ (1986) Far lateral lumbar

disc herniation: diagnosis and surgical management. Neuroor-
thopedics 1: 37-44

. Epstein NE, Epstein JA, Carras R, ef 1/ (1990) Far lateral lumbar

disc herniations and associated structural abnormalities. An
evaluation in 60 patients of the comparative value of CT, MRI
and myelo-CT in diagnosis and management. Spine 15: 534—
539

. Fankhauser H, de Tribolet N (1987) Extreme lateral lumbar disc

herniation. Br J Neurosurg 1: 111-29

. Gado M, Patel J, Hodges FJ (1983) Lateral disc herniation into

the lumbar intervertebral foramen: differential diagnosis. AJNR
4: 598-600

. Goderski JC, Erickson DL, Seljeskog EL (1984) Extreme lateral

disc herniation: diagnosis by computed tomographic scanning.
Neurosurgery [4: 549-52

. Jackson RP, Glah JJ (1987) Foraminal and extraforaminal disc

herniation: diagnosis and treatment. Spine 12: 577-85

. Kurobane Y, Takahashi T, Tajima T, et al (1986) Extraforaminal

disc herniation. Spine 11: 260-68

17

20.

21.

22.

23,

24,

25.

209

. Maroon JC, Kopitnik TA, Schuthof LA, eral (1990) Diagnosis

and microsurgical approach to far lateral disc herniation in the
lumbar spine. J Neurosurg 72; 378-82

. Mc Culloch JA (1990) Microsurgical approach to the foraminal

herniated nucleus pulposus. In: Williams RW, Mc Culloch JA,
Young PH (eds) Microsurgery of the lumbar spine. Aspen,
Maryland, pp 187-198

. Motateanu M, Fankhauser H, Mansouri B, ez af (1986) La hernie

discale lombaire extrémement laterale. A propos d’une série de
25 cas. Neurochirurgie 32: 74-80

Novetsky GJ, Berlin L, Epstein AJ, efal (1982) The extrafora-
minal herniated disc: detection by computed tomography.
AJNR 3: 653-55

. Osborne AG, Hood RS, Sherry RG, et a/ (1988) CT/MR spec-

trum of far lateral and anterior lumbosacral disc herniations.
AJNR 9: 775-78

. Osborne DR, Heinz ER, Bullard D, etal (1984) Role of com-

puted tomography in the radiological evaluation of painful radi-
culopathy after negative myelography: foraminal neural en-
trapment. Neurosurgery 14: 147-153

Patrick BS (1975) Extreme lateral ruptures of lumbar interver-
tebral discs. Surg Neurol 3: 3014

Postacchini F, Montanaro A (1979) Extreme lateral herniations
of lumbar discs. Clin Orthop Rel Res 138; 222-27

Recoules D, Baron JI, Gayet A, eral (1984) La hernie discale
lombaire du canal de conjugaison. A propos de 37 hernies op-
erées. Neurochirurgie 30: 301-7

Siebner HR, Faulhauer K (1990) Frequency and specific surgical
management of far lateral lumbar disc herniations. Acta Neu-
rochir (Wien) 105: 124-131

Williams AL, Haugthon VM, Daniels DL, etal (1982) CT re-
cognition of lateral lumbar disk herniation. AJR 139: 34547

Wiltse LL (1973) The paraspinal sacrospinalis-splitting approach
to the lumbar spine. Clin Orthop 91: 48-57

Correspondence: Frangois Porchet, M.D., Centre Hospitalier

Universitaire Vaudois, Service de Neurochirurgie, Rue du Bugnon
46, CH-1011 Lausanne, Switzerland.




