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/- Current Management of Symptomatic
Lumbar Disc Herniation

ABSTRACT

Lumbar disc herniation is a common cause of low back pain and radiculopathy (sciatica). Diagnosis is
initially made based on history and physical examination and ruling out red flags, particularly surgical
emergencies such as Cauda Equina Syndrome. A trial of conservative treatment consisting of physi-
cal rehabilitation and oral medication is usually successful for back dominant pain. When persistent
radiculopathy indicates lumbar discectomy the diagnosis must be confirmed by imaging but, due to
very high rates of asymptomatic disc herniation, imaging cannot replace clinical diagnosis. For disa-
bling leg dominant pain discectomy results in faster recovery but has a similar long-term outcomes
compared to conservative treatment.
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Introduction
Degenerative spine conditions and lumbar disc herniation (LDH) have afflicted

humanity since ancient time. Hippocrates described sciatica and antalgic posture as
well as claudication and prescribed rest, massage, heat, dietary changes and music.*
Although LDH was thought to be due to traumatic causes, studies have demonstrated
a strong genetic susceptibility to both disc herniation and degeneration.23 Back pain
occurs spontaneously in over 60% of cases.*

The incidence of symptomatic LDH in the United States is 2% to 5% and the life-
time prevalence is nearly 80%.57 LDH occurs most commonly between the ages of
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Current Management of Symptomatic Lumbar Disc Herniation

40 and 45 with the majority of the
LDH occurring at the L4/L5 and
L5/S1 levels.® When pain is present
LDH usually results in two types
of symptoms: 1) most commonly
localized back dominant pain
termed as mechanical back pain
and 2) in a small number of case
sciatica or radiculopathy when the
herniation irritates one or more
adjacent nerve roots. Symptoms of
mechanical back pain and radicu-
lar leg pain can coexist.

Anatomy

The intervertebral disc is central
to the functional spinal unit, which
comprises the vertebrae, the disc,
and the associated paired facet
joints at that level.? Intervertebral
discs are found throughout the
vertebral column except between
the first and second cervical verte-
brae, and are classified as amphi-
arthrodial joints as they have no
synovial fluid or synovial lining.
The discs and vertebral bodies
support more than 80% of the
axial load transmitted through the
lumbar spine. Their ability to resist
axial loads is substantial but it
decreases with age.'o

Each disc is composed of a
nucleus pulposus and annulus
fibrosus that provide support,
absorb shock, and allow and resist
excessive movement.'? The nucleus
pulposus is a semifluid mass of
mucoid proteoglycan material,
70% to 90% water. The annulus
fibrosis consists of twelve concen-

tric collagen lamellae with alter-
nating orientation. The annulus
is 60% to 70% water. The propor-
tions of proteoglycan and water
decrease as you grow older.

Axial load, flexion, extension,
or lateral-bending force vectors
can cause significant deformity of
the disc and result in disc bulg-
ing and herniation.*® Disc bulging,
however, should not be confused
with disc herniation. The former is
caused by distortion of the annu-
lus fibrosus and is associated with
eccentric loading. The latter is
caused by migration of the nucleus
pulposus from its normal anatomi-
cal location.*?

Pathophysiology

Pathophysiological studies have
demonstrated that LDH generally
results from injury to the annulus
fibrosus with subsequent prolapse
of the disc, however most disc
herniations regress without surgi-
cal intervention. Histopathology
and immunochemical studies have
revealed that migrated or extruded
disc material can undergo phago-
cytosis by macrophages or epidural
tissue resulting in a 70% or greater
reduction in disc protrusion size.'
Many patients’ symptoms resolve
without a regression.'®Y

Multiple mechanisms contrib-
ute to pain generation associated
with LDH. Some of these result in
mechanical back pain; described
by Francis Murphey in 1968.®
Herniations can activate pain fib-
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ers in the annulus and because
the posterior longitudinal liga-
ment is innervated it can be pain-
ful if torn.*>2' Pain generators also
exist in the facet synovium and
the anterior longitudinal ligament.
All can produce mechanical back
dominant pain. Muscle pain is
almost always a secondary, reac-
tive response. Other mechanisms
lead to nerve root irritation with
radiculopathy or sciatica. Leaking
of nucleus pulposus into the spi-
nal canal causes an inflammatory
response around pain sensitive
nerves.?>23 Mechanical pressure
on the nerve roots and dorsal root
ganglia can cause both direct and
indirect nerve irritation through
altered blood supply and nutri-
tional transport.

It is important to distinguish
between back dominant pain and
constant leg dominant radiculopa-
thy. Discogenic or mechanical back
pain arises from structures such as
the posterior longitudinal ligament
or annulus while the much less
frequent radiculopathy is caused
by nerve root irritation. Surgical
intervention is usually only indi-
cated for radicular pain.

Diagnosis

The terms used in the diagnosis

of LDH and radiculopathy has
changed over the last 100 years.
Assessment is still based on clini-
cal history and physical examina-
tion but, when it is required to
direct care, advanced imaging now

allows physicians to confirm the
suspected diagnosis with some
accuracy.

History

Start by establishing the exact

site of the worst pain, whether
that pain is constant and inter-
mittent and the effect of flexion

on the typical pain.24 Patient risk
factors should be elicited which
include: excessive stress on the
lumbar spine, obesity, tobacco use,
prolonged driving and a positive
family history of lumbar disc dis-
ease.”?5?’ Classically, patients with
LDH will complain of lower back
pain exacerbated by specific move-
ments or positions and frequently
associated with radiating pain.
The back pain may be midline or
extend to the flank or over the tro-
chanters. In most but not all cases,
pain is increased with flexion and
decreased with extension.

It is important to differenti-
ate radiating back dominant pain
which can extend from the buttock
to the foot, from true radicular
pain, usually called sciatica. Sci-
atica is a constant, leg dominant
pain often combined with pares-
thesias that radiates to a specific,
although not exact, dermatome
distribution beginning below the
gluteal fold. When defined in such
a manner, the symptoms of sciat-
ica have a 95% specificity for diag-
nosis of LDH.?8

As part of the differential diag-
nosis for LDH involving radiating
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leg pain consider spinal stenosis,
synovial cysts, tumour, abscess,
peripheral nerve pathology and
even unrelated visceral diseases
such as endometriosis.®

Finally, it is important to rule
out red flags. Question the patient
about disproportionate night pain,
fevers, unintended weight loss
and a history of cancer. In particu-
lar consider the uncommon but
potentially devastating diagnosis
of Cauda Equina Syndrome with
symptoms of bilateral lower limb
pain, weakness, saddle anesthesia
and bowel or bladder dysfunction
in the form of urinary retention
and bowl incontinence. It requires
immediate surgical intervention.

Physical Examination

Using a systematic approach,
physical examinations should start
with inspection of posture, back
movement, particularly determin-
ing if typical pain is produced on
flexion. A lumbar shift (a lateral
pelvic shift in relation to the lum-
bar spine) is suggestive of LDH.?°
Lower extremity motor and sen-
sory examination including neural
tension tests should be routine. If
there is the suspicion of a cauda
equina syndrome a rectal exam
may be required to assess rectal
sphincter function. The physical
examination may include assessing
the hips, abdomen and peripheral
circulation.

Neural tension tests include
the straight leg raise, “well-leg

lift” cross-over and the slump
sit test amongst others. Straight
leg raise is done with the patient
supine and the contralateral hip
and knee flexed. It is considered
positive if it reproduces or exac-
erbates the patient’s typical leg
dominant radicular pain. The pro-
duction of back pain is not a posi-
tive test. Dorsiflexion of ankle and
hip internal rotation can be used to
add further stretch to the nerves.
A positive well leg lift occurs when
flexion of the asymptomatic hip
by lifting the “well” leg results in
radicular pain in the painful leg.
This is thought to represent an
extremely irritable nerve root and
may be more specific than the
straight leg raise on the affected
side. Cross-over is pain produced
in the apparently unaffected leg as
well as in the leg with sciatica when
raising the symptomatic limb. It is
bilateral sciatica produced by lift-
ing only one leg and is suggestive
of a central disc herniation produc-
ing a cauda equina syndrome. The
“slump sit test” where the symp-
tomatic leg is extended while the
patient sits slouched forward may
be used to differentiate true posi-
tive straight leg raise from psycho-
somatic pain.29:3°

In some cases the level of LDH
can be determined from the der-
matomal and myotomal patterns
found on physical examination.
The most common location for a
disc herniation is posterolateral.
Due to the local anatomy, this
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Physical Examination to Assess Low Back Pain Standing
f Extension
. Normal Abnormal
' Observation R o
oA . \t" Movement to
5%y Reproduce Pain

Hip Abduction
(Trendelenburg)

Test (L5 Nerve
Root Conduction)

Flexion

Gait

Toe Walking Test Heel Walking Test
(S1 Nerve Root Conduction) (L4-L5 Nerve Root Conduction)

* 5 steps at maximum elevation

Sitting Great Toe
Flexion Test
(51 Nerve Root
Conduction)

Great Toe
Extension Test
(L5 Nerve Root

* Conduction)

)

=

Normal

Ankle Dorsiflexion Test
(L4 and L5 Nerve Root
Conduction)

, Upper Motor
} Test
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Kneeling

":

Ankle Reflex
Test
(S1 Nerve Root
Conduction)

M

Lying Supine

Straight Leg Raise Test
(Sciatic Nerve Root Irritation)

Saddle

Sensation Test

(Lower Sacral
Nerve Roots)

Lying Prone

=

Femoral Stretch Test
(Femoral Nerve Root Irritation)

Classification of Mechanical Patterns of Low Back Pain

Reported Pain Constancy Pain Improved

Pain Location

One of 2 cohorts will
improve on extension

Constant or
intermittent

1  Back, buttocks
or around hips

2 Backdominant Intermittent Unaffected or may be

improved on flexion

By immobility and
recumbent rest

3 Legdominant Constant

4 Leg dominant Intermittent Relieved by rest in

flexion (sitting)

Pain Worsened

Forward flexion,

ane of the 2 cohorts’
pain also worsens on
extension

Worsens on extension

By all back movement,
usually more by
flexion

Activity in extension
(walking)

Hip Extension Test
(Palpate Gluteus Maximus Tone)
(S1 Nerve Root Conduction)

Neurological
Findings

Normal

Normal

Positive
irritative test
and/or
conduction loss

May have
positive
conduction test;
no irritative test.

Pain
Origin

Most likely
discogenic

Most likely
posterior spinal
elements

Sciatic (or
occasionally
femoral) nerve
root irritation

Neurogenic
claudication,
often mislabelled
spinal stenosis
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results in compression of the tra-
versing nerve root. For example, a
L4/L5 disc herniation will result in
compression of the traversing L5
nerve root with possible weakness
of the extensor hallucis longus and
numbness over the dorsum of the
foot.

For strength testing it is crucial
to test the strength of the muscle
with consideration of its normal
function. For instance, the patients’
planter flexion should be suffi-
ciently strong enough to lift their
own body weight several times.

Reflexes are objective findings
and should not be neglected. The
patellar reflex will assess L3/ L4
nerve root function while the ankle
reflex represents S1 function.

The low back examination
should include testing for upper
motor findings such as sus-
tained clonus or a positive plantar
response. Spinal cord pathology
can masquerade as a low back
problem.

Imaging

X-ray imaging can show late stage
degenerative changes, disc height
collapse and alignment abnor-
malities. A more definitive imag-
ing technique from the 1970s was
CT scanning with myelography.
Improvements in MRI in the 1990s
offered an even more precise

tool for evaluation of LDH.!3! In
fact, MRI is sensitive enough that

surgery.3> However, the sensitivity
of MRI also results in large number
of false positives. It soon became
clear that a disc herniation seen
on MRI was usually asymptomatic
and MRI should only be used to
confirm or reject a diagnosis made
on history and physical examina-
tion.3233 Similarly discography may
offer information of use to the sur-
geon but has no place in the initial
assessment.34

It is important to note that the
vast majority of LDH are asympto-
matic. In postmortem studies 39%
of individuals had asymptomatic
LDH similar to the results of CT
scans and myelograms.353%37 With
the advent of MRI, the frequency
of finding asymptomatic LDH
has again increased significantly.
Abnormal MRI findings cannot
predict future back pain.3®

Natural History

Management

Conservative

In the early years of lumbar discec-
tomy, surgeons were aggressive in
managing radiculopathy from LDH
with surgery. However, it became
clear that many patients with leg
dominant pain improve without
surgical intervention. In 1996 John
McCulloch, a microdiscectomy pio-
neer, wrote that “Long-term results
of surgery are only slightly better
than conservative measures”.3? It is
now recognized that the majority

absence of abnormality on MRI can of LDH will heal spontaneously or

be considered a contraindication to

with conservative management.3%-4°
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Effective conservative measures
for management of LDH without
radiculopathy include education,
activity modification, mechani-

cal therapy and OTC medications.
High patient expectations prior to
the initiation of conservative treat-
ment may have a beneficial effect
on outcome.#

Historically bed rest was rec-
ommended for back pain. Stud-
ies have shown this to actually
be detrimental and patients with
acute back pain treated with bed
rest have increased likelihood of
developing chronic pain.4>4344 This
is very different than prescribing
scheduled rest periods throughout
the day in the most effective pain-
reducing positions, which is an
essential part of managing acute
radicular pain.

Initial pain control for back
dominant pain is often a matter of
employing positions and/or pro-
gressive movement in the direction
of that most reliably reduces the
symptoms.44° Patients without a
directional preference pose more of
a challenge and may be more likely
to be considered for surgery.47-5°

As the acute back pain subsides
a physical therapy program can be
initiated focusing on aerobic exer-
cise, core muscle strengthening and
flexibility training.® Studies have
shown good to excellent outcomes
associated therapeutic exercise to
speed recovery.39:5452

Oral medications should be uti-
lized to allow the patient to remain

active by controlling the pain.

The classes of drugs best utilized
in the management of mechani-
cal back pain are acetaminophen,
non-steroidal anti-inflammatories
(NSAIDS) and muscle relaxants.
When there is direct nerve root
irritation the medicinal approach
can be more aggressive and include
oral steroids. Prescribing pain
medication on an as-needed basis
can result in poor pain control and
greater medication requirement.®

Acetaminophen is a safe anal-
gesic for most individuals. It is
effective for mild pain and as long
as a maximum adult dose is below
4 g per day liver failure is unlikely.®
No major difference exists between
the different types of NSAIDS and
no benefit is seen beyond the maxi-
mum recommended dose.5355

Opioids may be used for mod-
erate to severe radicular pain but
they pose a risk of dependence
and long-term use is not recom-
mended.>® Tolerance results in the
need to progressively increase the
dose. Opioid use is not associated
with surgical avoidance.

The mode of action of muscle
relaxants is not fully understood
however they can reduce pain and
may work when combined with
other oral analgesic. They are best
employed at night and not when
the patient is engaged in complex
activities.57:58

Multiple modalities are uti-
lized often without strong evidence
for efficacy. These include cryo-
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Types of Lumbar Disc Herniation

Bulging disc j(__

PAINLESS

Annulus fibrosus (intact)

Nucleus pulposus (intact)

Spinal nerve

Nucleus pulposus
tearing through
annulus fibrosus

DOMINANT
PAIN

Herniated disc
impinging on
spinal nerve

DOMINANT
PAIN
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therapy and ultrasound. Traction
is a popular treatment modality for
management of LDH and has been
practiced since the Middle Ages. It
is promoted to correct the truncal
shift associated with radiculopathy
and has been theorized to promote
regression of LDH and improve
disc nutrition and blood flow.5%:6°
These claims have been widely
discredited and a recent Cochrane
review revealed that only low to
moderate quality evidence exists
that traction is even helpful in
reducing pain.®

Finally, epidural cortisone
injections can be used to manage
the constant leg dominant pain
associated with nerve root inflam-
mation. Intramuscular dexametha-
sone injections given within 24 to
48 hour of onset of radicular pain
have been reported as effective.®23
Studies show mixed results with a
wide range in success rates for the
use of corticosteroids.®+%® The use
of fluoroscopy may increase the
success rate of epidural cortisone
injections but there is no strong
evidence for the use of epidural
steroid injections and there are no
good placebo-controlled studies to
define the indications and the ben-
efits.®*7° In the face of such uncer-
tainty the decision is left up to
patients and their physicians and
personal preference holds sway.”72

Surgical

By the mid-1990s nearly 200,000
discectomies were performed

annually in the United States
alone.”374 It is now frequently per-
formed in an outpatient setting and
full activity after a short period of
rest and healing is sufficient for
postoperative recovery.’s7® There
have been minor alterations in
the procedure. Attempts to totally
remove the nucleus have been
abandoned in favour of extract-
ing only the loose fragments. The
change resulted in little change in
the recurrence rate which remains,
at about 15%, the most common
complication of disc surgery ahead
of dural tear or post-operative
infection.5879-81

Adding fusion to discectomy in
the surgical management of radicu-
lar pain associated with LDH is
controversial. Most authors agree
discectomy alone has the best ben-
efit-to-cost ratio and that the addi-
tional risks associated with fusion
even in revision cases are not justi-
fiable.8285

It is unlikely that any health
care professional reading this
article has not been asked the
question, “Is laser surgery of any
benefit?” The laser is primarily
a cutting tool that can evaporate
the protruded disc with less nerve
retraction than standard instru-
ments.?® However there are no
studies that confirm its theoretical
benefits or improved results and
it is marketing more than science
that has created its popularity.

Studies show good to excellent
results for simple discectomy in 70
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1) Lumbar disc herniation is common and frequently
asymptomatic.

2) Lumbar disc herniation may result in back pain. Much
less frequently, when the adjacent nerve root is involved
it can cause radiculopathy (sciatica).

3) Under most circumstances, the symptoms of lumbar
disc herniation can be managed conservatively with
physical rehabilitation and oral medications.

— B3 SUMMARY OF KEY POINTS \

4) Red flags and surgical emergencies such as Cauda
Equina Syndrome must be considered and should lead
to urgent imaging and surgical referral.

5) Imaging, particularly MRI, has high rates of false
positives and should only be used to confirm a diagnosis
made based on history and physical examination.

6) For disabling persistent radiculopathy with good
radiological correlation, surgical intervention in the form
of a discectomy can be considered.

J

to 90% of patients with disabling
leg dominant radicular pain. Patient
selection is the primary indica-

tor of a good surgical outcome.3%%7
Multiple publications equate less
successful outcomes with surgery
on patients receiving workers’ com-
pensation, in psychological distress,
on long term opioids use, with long
standing symptoms and a history of
smoking and diabetes.3-8894 Addi-
tional considerations for determin-
ing the place for surgery include
findings that non-contained or
extruded disc fragments tend to
have better results with surgery
than with conservative treatment.%
A study by Kerr et al. found that

at four-year follow-up sequestered
fragments identified on MRI and
patients with higher levels of base-
line back pain had a greater likeli-
hood of getting benefit from surgery
than from non-surgical care.?® Obe-
sity does not appear to have a nega-

tive impact on the surgical outcome
for LDH.%” In cases of constant leg
dominant pain, general advice and
education have been shown to be
less effective than surgery in the
short-term but equally as effective
over time.%

Surgical vs. Conservative Comparison

The Spine Patient Outcomes
Research Trial (SPORT) was a
large randomized clinical trial that
enrolled patients between March of
2000 and November of 2004 from
13 multidisciplinary spine cent-
ers in the United States. Patients
enrolled in this study all had
radiculopathy for a minimum of
six weeks and a confirmed LDH on
imaging. The results of the SPORT
have been compared to other

large national patient samples and
found to be similar and relatively
generalizable. Much has been
published from the results of this
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study that help guide the current from the conservative to the surgi-

management of LDH producing cal group, which created a signifi-
constant leg dominant pain. Over- cant bias.'°°°¢ While the as-treated
all, the study demonstrated that analysis provides a better assess-

both operative and non-operative = ment of the impact of the operative
groups showed significant but simi- treatment, the study results have to
lar improvement over time in the  be interpreted with caution since

: intent-to-treat analyses. However, half the patients chose their own
College of Family . . .
—— the surgical group demonstrated = treatment. This emphasizes that
Canada may claim significantly better scores for bod- patients’ preference should play a
VAWzsesiecis ] ily pain, physical function and the  central role when treating lumbar
RS Ut Oswestry disability index in the disk herniation causing leg domi-
SEEE as-treated analysis. These differ-  nant pain and that a shared deci-
ences were most significant early =~ sion making process is crucial.
and narrowed by two years, a find- )
ing which has been shown by other Conclusion
trials.??1°2 Beneficial outcomes with The majority of patients suffering
surgical treatment for radicular from back pain and or radicular
pain have been reported from the  symptoms secondary to LDH will
SPORT trial for up to eight years improve on their own without surgi-

Members of the

follow-up.°3 The SPORT stud- cal intervention. In the case of back
ies had a high cross-over between = dominant pain active rehabilitation
treatment groups, particularly should first focus on pain control

M
— I CLUNICAL PEARLS .

1) Lumbar disc herniation (LDH) is common and in most cases asymptomatic. Findings on MRI of lumbar disc her-
niation are not predictive of future back related disability. MRI findings should be interpreted along with history and
physical exam findings to determine the appropriate diagnosis.

2) LDH can result in back pain and, when the adjacent nerve root is involved, radicular leg pain. The first line of
treatment for back dominant pain should be education, lifestyle modification, mechanical therapy and oral medications
in the form of acetaminophen, non-steroidal anti-inflammatories.

3) Radicular leg dominant pain may require opioids and/or epidural corticosteroid injections. The majority of
patients will improve without further intervention.

4) For persistent symptoms of sciatica, surgical intervention can be considered. Lumbar discectomy is the most
common procedure performed and has good to excellent outcomes.
\. y,
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through position and direction spe-
cific movements and oral medica-
tions should be added as needed to
promote activity. For acute radicu-
lopathy intermittent scheduled rest
(not prolonged bed rest) in the best
pain-reducing position accompa-
nied by adequate medication is the
correct initial management. When
disabling leg dominant pain persists
despite the use of mechanical ther-
apy and medication, it is reasonable
to consider surgical intervention. In
our current Canadian health care
system patients often wait more
than six months to receive a first
consultation so the results of trials,
such as the SPORT trial, may not be
applicable.

Multiple studies have been
published on the outcome of surgi-
cal vs. nonsurgical management of
radiculopathy secondary to LDH.
Generally conservative treatment is
safe and patients who refuse surgery
often eventually improve to accept-
able level of pain and function. But
studies have also shown that sur-
gery can improve symptoms faster
with a low complication rate.
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