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Intervertebral disc prolapse-Diagnosis
and management
R. NATARAJAN, G. D. SUNDARARAJ

INTRODUCfION
A whole array of investigations exist for the evaluation of
a patient with a suspected lumbar intervertebral disc
~~ (IVDP). However, no patient with suspected
IVDP should be subjected to these investigations before
a detailed history and clinical examination. This helps the
treating doctor to decide which investigations are most
likelyto be useful for a particular patient. Some important
aspects of the history and physical findings of a patient
with IVDP are discussed below.

SYMPTOMS
In otherwise healthy persons, back pain due to inter-
vertebral disc disease and disc herniation occurs most
commonly in the third and fourth decades of life.
Typically, the pain is brought on by repeated bending,
twistingor the lifting of heavy objects. It begins in the low
back region and radiates to the buttock and posterior
thigh. Pain in the back and posterior thigh alone, how-
ever, can be caused by diseases of many areas of the spine
including the facet joints, longitudinal ligaments and the
periosteum of the vertebrae. On the other hand, radicular
pain usually extends below the knee and follows the
dermatome of the involved nerve root.

Radicular pain caused by nerve root compression
resulting from a herniated nucleus pulposus is usually
associated with leg pain equal to and in many cases much
greater in severity than the back pain. This difference is
particularly useful in diagnosing a disc prolapse causing
root irritation. However, if leg pain is minimal and back
pain severe, a diagnosis of a herniated intervertebral disc
producing root irritation should be made with caution.

Pain due to IVDP is intermittent; it gets exaggera-
ted by sitting, sneezing and other forms of straining. It
is relieved by rest especially in the semi-Fowler position.
Other symptoms include weakness and paraesthesia.
Weakness is intermittent, varies with activity and is
localized to the neurological level of the involved nerve
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FIG 1. Cauda equina syndrome. The shaded areas on the right
show the extent of saddle anaesthesia in this syndrome. The
cardinal signs and symptoms of a massive herniation of
nuclear material producing the cauda equina syndrome are:

Pain : Back of thigh and legs
Numbness: Buttocks, back of legs soles and feet
Atrophy: Calves
Weakness: Paralysis of legs and feet
Paralysis: Bladder and bowel

root. Paraesthesia also varies in intensity and is limited to
the dermatome of the involved nerve root. Whenever
these symptoms are generalized, the diagnosis of a simple
unilateral disc herniation should be questioned, except in
the cauda equina syndrome produced by a massive mid-
line disc protrusion. Numbness and weakness of both
legs, rectal pain, numbness in the perineum and paralysis
of the sphincters are typically present in a patient with the
cauda equina syndrome. This syndrome should be the
first diagnosis in patients who present with sudden loss of
bowel or bladder control (Fig. 1).

SIGNS
Physical findings are influenced by the duration and
severity of the disc prolapse. Examination of the back
may reveal paraspinal muscle spasm which is aggravated
by activity. In a lateral disc prolapse there is a tilt of the
trunk usually towards the side opposite to the radiation of
pain and point tenderness over the spinous process at the
level of the involved disc.

The straight leg raising test is positive on the affected
side and causes pain in both buttocks and legs. Con-
tralateral leg pain produced by straight leg raising is
pathognomonic of a herniated intervertebral disc. The
Lasegue sign-momentary aggravation of back and leg
pain during forceful dorsiflexion of the foot in a raised
straight leg position-is usually positive. The absence of
this sign indicates a lesion other than a disc prolapse. If
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TABLE I. Neurological deficits to be looked for following
compression of LA,L5 and S1 roots due to prolapsed
intervertebral disc

Site Sensory Motor Reflex

L4 Decreased over inner Weakness of tibialis Knee jerk diminished
aspect of leg anterior and quadriceps

L5 Decreased on outer Weakness of extensor No abnormality
aspect of upper leg hallucis longus and
and dorsum of mid- peronei
foot

Sl Decreased along
outer aspect of
dorsum of foot and
the sole

Weakness of gastro-
soleus, toe flexors
and hamstrings

Diminished or
absent ankle jerk

L5
L4

51

FIG 2. Areas of sensory impairment in L4, L5, Sl nerve root
involvement

leg pain has been present for a few weeks, atrophy of the
involved limb may be demonstrated by muscle wasting in
the thigh or calf muscles.

The findings on neurological examination depend on
the level of root involvement-more than 95% of lumbar
IVDP occur at the L~L5 disc. The usual findings in such
a patient are summarized in Table I and Fig. 2. A combi-
nation of saddle anaesthesia, bilateral ankle areflexia and
bladder symptoms are common in the cauda equina
syndrome. It is important to remember that neurological
signs associated with disc prolapse are variable.
Neurological findings may be much more pronounced in
an active patient than in one who has been on bed rest for
several days. This is because pressure on the nerve roots
is decreased which in turn allows nerve function to
recover.
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FIG 3. A and B show the components of lumbar vertebrae in
articulation. C and D diagrammatically illustrate the
components of a normal intervertebral disc

INVESTIGATIONS
Figure 3 shows the anatomy of the vertebrae and interver-
tebral disc which is necessary to understand the radiological
changes in and associated with disc lesions.

Plain X-ray
Though it is the simplest and most readily available of all
investigations it has a limited role in the diagnosis of IVDP.
Antero-posterior and lateral views of the lumbosacral
spine show a relatively high frequency of abnormal find-
ings (45% to 90%). These include changes in lumbar
lordosis, transient vertebral disc space narrowing, disc
vacuum sign, claw spurs, abnormal sacrolumbar articula-
tions, spondylosis and spondylolisthesis which may be
unrelated. The Fergl!£110 view (20" caudocephalic X-ray)
is of value in the diagnosis of the 'far out syndrome' where
the fifth lumbar nerve root is compressed by a large fifth
lumbar vertebral transverse process pressing against the
ala of the sacrum. In general, plain X-rays of the lumbo-
sacral spine serve mainly to exclude diseases such as
infections, ankylosingspondylitis and neoplasms.

Myelography
It has been suggested that computed tomography (Cf) of
the spine has made myelography unnecessary. However,
we believe that it has a definite place in the diagnosisof
disc prolapse because it provides useful information, is
widely available and cheaper than cr scanning (Rs 700 v.
Rs 25(0). Oil soluble contrast agents such as myodil are
obsolete and should not be used because they delineate
the roots poorly, have to be removed from the canal at the
end of the procedure and if this is not possible may cause
arachnoiditis. The commonly used agents are metrizamide
and iohexol (Omnipaque)-both are water soluble
contrast media and the incidence of reactions, including
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meningeal irritation, is low. Most of the side-effects-
nausea, vomiting, confusion, seizures-s-can be prevented
by adequate hydration and by using the smallest volume
of the dye necessary. The simultaneous use of pheno-
thiazines with these dyes is contraindicated.- - ----

A myelogram is particularly useful for identifying rare
spinal cord tumours and abnormalities at multiple disc
levels. It also outlines most of the thoracic neural canal,
defines the longitudinal configuration of the spinal cord
and multi-level narrowing shows the level at which the
canal is obstructed (Fig. 4).

FIG 4. Myelogram showing a prolapsed disc at L4-L5level

Myelography may give erroneous information in the
following situations: (a) Flow turbulence due to faulty
injection techniques may give false positive results. (b) A
high ending dural sac may result in the missing of lesions
at the LS and Sl levels. (c) A very lateral disc prolapse
may be missed as the column is not indented. (d) Nerve
root irritation due to a foraminal (bony canal) root com-
pression or a 'far out syndrome' is not demonstrated.

Computed Tomogaphy
Computed tomography has revolutionized the diagnosis
of spinal disease. Its usefulness in the diagnosis of disc
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FIG 5. CT scan appearance of a prolapsed disc ill 1.4-L5

prolapse depends upon the skill of the radiologist and the
performance capability of the scanner. The ability of the
scanner to re-format the standard axial cuts and provide
reconstructed images in the sagittal and coronal planes
is particularly useful to the surgeon (Fig. 5).

Usually the L3-L4, L4-L5 and L5-S1 discs and inter-
vening vertebral bodies are scanned. The presence of a
tilting gantry ensures cuts parallel to the discs and avoids
superimposition of the adjacent vertebral bodies. The
re-formated computed tomography views allow a near
three dimensional view of the spinal canal and most of its
structures, making diagnosis of foraminal encroachment
by bone or disc material possible. More information may
be obtained if a CT scan is done following metrizamide
myelography or injection of intravenous contrast media.
These are especially useful when the patient has been
operated upon previously. However, CT scans of the
spine in our country are expensive, costing approximately
Rs 2S00, and are available only in large cities.

Magnetic Resonance Imaging (MRJ)
This is the newest technological advance in spinal imaging.
The high resolution image obtained provides information
that is superior to that from CT scanning (Fig. 6). MRI

FIG 6. MRI picture showing disc prolapse (-»
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scans can differentiate between a disc protrusion (con-
tained disc prolapse) and a disc herniation (extruded and
sequestrated disc). This information is invaluable when
treatment modalities such as percutaneous lumbar dis-
kectomy and chemonucleolysis are contemplated because
they are contraindicated m true disc herniations. Another
distinct advantage of the MRI is its ability to differentiate
soft tissue shadows. Scar tissue following previous spine
surgery can be clearly distinguished from a recurrent disc
or a spinal tumour. The MRI equipment is formidably
expensive and, at present, only five centres in our country
lave this facility.

Discography
Although this investigation was introduced as early as
1946, its role in the diagnosis of disc disorders is still
controversial. It is important to understand that disco-
graphy is not only a radiological but also a volumetric and
manometric technique in which pain response can also be
assessed. Recently several investigators have condemned
it as it is too risky, provides too little-information and have
suggested relegating it to the 'hall of fame of bygone
radiologic techniques'.

FIG 7. Discography. Note the needle in the intervertebral space

Discography (Fig. 7) may, however, be useful in the
following instances:

(a) When cr scan or myelography show multiple disc
bulges, discography can settle the question as to which of
these discs is symptomatic. A disc which on contrast injec-
tion demonstrates a bulge, accepts more than 1.5 ml of
contrast and reproduces the patient's symptoms precisely
is considered abnormal.

(b) Some authorities regularly perform a discography
before a manual percutaneous or automated lumbar
diskectomy. They claim this gives additional confirmation
that the disc bulge is indeed contained within the still
intact annulus fibrosus.

(c) Discography coupled with cr scan evaluation of the
injected disc provides vivid details of the prolapsed disc
and its relationship to the nerve root.

(d) Multiple level lumbar discography reveals the status
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of the disc above and below the disc in question and helps
prognosticate residual or recurrent backache after
surgery at the defective level.

Thus discography can demonstrate disc degeneration,
indicate whether the bulging disc is contained and by
reproducing pain confirm that the particular disc is indeed
the cause of the patient's complaints.

Epidural Venography
The epidural veins can be outlined with contrast and
consequently a study of their filling pattern made. The
anterior and internal vertebral veins run vertically and lie
in close apposition to the intervertebral discs. A laterally
placed disc rupture not demonstrated on myelography in
a patient with a short or narrow dural sac, will be
demonstrated in a venogram because the flow in the
vertebral vein running over the disc protrusion will be
interrupted. The vertebral veins lying within the spinal
canal communicate by the radicular veins with longitudinal
venous channels immediately anterior to the apposition of
the nerve roots as they course through the intervertebral
foramina. Interruption of flow in these radicular veins
indicates a root compression. However, the advent of
water soluble contrast myelography and CT scan, which
give more information about the disc than oil contrast
myelography, has made epidural venography obsolete.

Other investigations
Electromyography (EMG): EMG studies can help

localize the affected nerve root and define the degree of
involvement. Such studies done pre- and postoperatively
can help document the extent of neurological recovery.

Somato-sensor evoked potential study (SSEP): This is
another modality which may help identify the level of root
involvement. Unlike the EMG this test can only indicate
a problem between the cerebral cortex and the end organs
but it may be of use during surgery to avoid neurological
damage.

TREATMENT
Prolapse of a lumbar intervertebral disc is but one mani-
festation of the inexorable process of disc degeneration
(Fig. 8). It is important to understand the pathology of
disc degeneration to plan the treatment of this condition
as well as to prognosticate its course. It should be remem-
bered that current treatment modalities provide only
symptomatic relief, not cures.

The degenerative process has been divided into three
separate stages which are characterized by distinct
changes. The first is the stage of dysfunction and occurs
between 15 and 45 years of age. Radial fissures in the
annulus and localized synovitis of the facet joints occur.
Progressive disc resorption and the consequent decrease
in the disc space puts a great strain on the facet joints
which degenerate and begin tosublux due to capsular
laxity.

The second stage is the stage of instability and occurs
between the ages of 35 and 70. The third stage, occurs in
patients more than 60 years of age and is the stage of
stabilization. It is characterized by progressive develop-
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FIG 8. The degenerative process in the disc. Note inward
bulging ofthe anterior and posterior annulus. While the
number of layers are the same anteriorly and posteriorly,
vertical splits appear between the laminae and inner layers
are ruptured. The nucleus gradually becomes more fibrotic
and with increasing annular disruption the disc becomes
narrower.

ment of hypertrophic bone around the disc and facet
joints which in turn leads to segmental stiffening or frank
ankylosis.

When treating patients for low back disorders it is
essential to make an accurate diagnosis not only of the
main lesion, for example a facet joint syndrome or disc
herniation, but also the stage of degeneration. For
instance, if surgical intervention is required for nerve root
irritation during the third stage, it is likely that simple
decompression alone will suffice because stability already
exists.

Disc rupture can be defined as distortion of the normal
anatomical configuration on the annulus. Two major
lesions are recognized: (i) disc protrusions and (ii) disc
herniations (Fig. 9). In disc protrusions, the annular fibres
are not disrupted. The distortion of the normal configura-
tion of the annulus may be confined to one side (localized
annular bulge) or it may be bilateral but constrained to
some extent in the midline by the posterior longitudinal
ligament (diffuse annular bulge). In disc herniation, the
disruption of the annular fibres permits prolapse, extru-
sion or sequestration of the nuclear material. Thus in
the prolapsed intervertebral disc the displaced nuclear
material is confined only by a few of the outermost fibres
of the annulus. In the extruded intervertebral disc the
displaced nuclear material has burst through all the
annular fibres and comes to rest under the posterior
investing ligament; and in the sequestrated intervertebral
disc, material becomes detached from the parent disc and
comes to lie loose as a free fragment within the spinal
canal (Fig. 9).
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DISC PROTUSIONS (ANNULUS INTAcn

A. LocI" •• d AMulir Bulg. B. Olllu•• Annullr Bulg.

DISC HERNIATIONS (ANNULUS RUPTURED)

C. Prolapsed D Extruded E. Sequestrated

FIG 9. A and B show disc protrusion. The annular fibres are
intact and only a distortion of the normal configuration of the
annulus occurs. It may be confined to one side (localized
annular bulge) or bilateral (diffuse annular bulge).
C, 0 and E show disc herniation. The annular fibres are
disrupted. If the nuclear material is confined solely by the
outermost fibres of the annulus (C), it is a prolapsed
intervertebral disc. If the outermost fibres of the annulus are
breached and the nuclear material comes to lie beneath the
posterior longitudinal ligament, it is an extruded disc (0).
When the extruded disc material breaks loose and lies as a
free fragment within the canal, it is called a sequestrated
disc (E)

The advent of cr and MRI scanning has made it possible
to accurately define the anatomical lesion and offer better
treatment. Chemonucleolysis and percutaneous lumbar
diskectomy can remove disc protrusions while an open
operation is the treatment of choice for sequestrated or
extruded disc material.

Treatment of disc herniation can be classified as con-
servative and surgical. In recent years, a spate of semi-
invasive methods have been introduced to tackle this
condition. A list of all available methods of treatment is
given in Table II.

TABLEII. Treatment modalities for disc herniation

Conservative
Rest
Improved posture
Local measures (heat, massage etc.)

Semi-invasive
Epidural steroids/local anaesthetics
Nerve root blocks
Chemonucleolysis
Percutaneous lumbar diskectomy

Invasive
Surgical removal of the disc

Traditional diskectomy
Microlumbar diskectomy

Conservative treatment v. surgery
The long term outcome of patients with disc herniation
has been found to be similar regardless of treatment. In
acute sciatica, the final results are similar after 6 months.
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In surgically treated patients, however, pain relief is
quicker, particularly in patients with severe sciatica and
residual sciatic pain, and recurrences are lower.

Treatment of disc degeneration with herniation can be
considered under the following heads:
1. Disc degeneration without root irritation
2. Disc degeneration with root irritation
3. Acute cauda equina syndrome

Discogenic backache can manifest clinically with or
without nerve root irritation. Local backache with diffuse
radiation to the gluteal or proximal thigh regions results
from disc degeneration and associated facet joint abnor-
malities. The pathology here is excessive strain on the
facet joint and abnormal intersegmental motion. It can
manifest as an acute, recurrent or a chronically persistent
backache. Treatment is generally conservative except if
an unstable segment has been identified when spinal
fusion should be performed.

Low backache with pain radiating down the thigh and
calf to the foot is the sine qua non of intervertebral disc
prolapse with nerve root irritation. Initially, the pain is
dull and constant. The patient avoids certain postures and
movements which aggravate the pain forcing the individual
to markedly modify and often decrease his activities.
Theoretically, the best way to deal with this problem of
aggravating leg pain is to 'unload' the spine by putting
the patient to rest in bed for 3 weeks. Often this is not
practical and hence the following measures are usually
taken to decrease the load on the spine.

1. Weight reduction when necessary.
2. Avoiding extension in work and play and adopting a

flexion routine.
3. Increasing intra-abdominal pressure, temporarily by a

corset and permanently by building up the strength of
the abdominal muscles by appropriate exercises. When
intra-abdominal pressure is increased, the diaphragm
is pushed up and the pelvic floor is pushed down. This
tends to elongate the lumbar spine and thereby take
some of the weight off the discs and posterior joints.

4. Avoiding strenuous activities such as lifting or pushing
heavy objects.

Non-steroidal anti-inflammatory drugs (NSAIDS) are
useful in the control of pain. These drugs probably act by
reducing the perineural inflammation which is a result of
nerve irritation caused by the bulging or extruded disc
material.

When pain progresses despite these measures absolute
bed rest is the only effective way of reducing it by unload-
ing the spine. The patient is allowed to move around in
bed and assume whatever position he finds most comfort-
able. He may use a cane or a pair of crutches to go to the
toilet. Traction (either leg traction or pelvic traction) may
be needed. If manual leg traction for a few minutes
decreases pain then leg or pelvic traction over a prolonged
period is likely to be of benefit. Sometimes the pain
worsens and in these patients traction should be discon-
tinued. Pain relief is usual after 48 hours. If pain persists
beyond three weeks or increases despite the conservative
measures outlined above alternative treatment modalities
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are indicated. There are several indications for surgery
and these are summarized in Table III. While no one
would dispute the need for diskectomy in the conditions
indicated under 'Absolute' indications (Table III), some
surgeons may recommend one of the following non-
surgical measures before offering surgery to the patient.

TABLE Ill. Indications for diskectomy

Absolute
Bladder or bowel paralysis
Marked muscle weakness
Progressive neurological deficit despite complete bed rest

Relative
Intolerable pain in an emotionally stable patient despite

bed rest and traction
Pain not relieved by complete bed rest
Recurrent episodes of incapacitating sciatica

NON-SURGICAL MEASURES
Epidural steroid injection
Epidural injection of a long acting steroid (methyl
prednisolone acetate, Depo-medrol, 80-120 mg) with
an epidural anaesthetic agent such as Marcaine 3-5 ml,
provides excellent symptomatic relief of back and leg
pain due to a prolapsed disc. Epidural injections are
particularly useful when the pain in the back and leg is
subacute or chronic, myelography is normal, and no
motor or reflex abnormalities are demonstrable. Compli-
cations are few (5%) and transient. These include failure
to enter the space, inadvertent entry into the thecal space,
hypotension, difficulty in voiding and severe painful
paraesthesias. Bacterial meningitis is a rare but serious
complication. 60% to 85% of all patients get immediate
relief from pain but only 30% to 40% are symptom-free at
6 months.

Chemonucleolysis
This is the dissolution of disc material by injection of an
enzyme (chymopapain, derived from papaya) into the
disc. The short term benefits are excellent. However,
recent reports of fatal anaphylaxis and late development
of transverse myelitis and other neurological sequelae has
dampened enthusiasm for this procedure. The indications
are the same as those for open surgery but chemonucleo-
lysis is ideally suited for minimal disc protrusions that are
still contained by the annulus. Patients with large
extruded and sequestrated discs are not likely to benefit
from this procedure. It should be noted that the results of
chymopapain injection are comparable to surgery. The
procedure is however exacting, requires X-ray control
and is not popular in our country.

Percutaneous lumbar diskectomy
It involves percutaneous introduction of a long suction
needle into the disc space under X-ray control and then
intermittently sucking out the disc material thus reducing
the intradiscal pressure. It is indicated only in fresh disc
bulges of the contained variety. Clinical trials, though
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few, indicate that a patient with recent onset of symptoms
with more severe leg pain than back pain is the ideal
candidate for this procedure.

SURGERY
Open Lumbar Diskectomy
Before surgery is performed the surgeon must be sure of
the diagnosis. Both the surgeon and the patient must
realizethat disc surgery is not a cure, but may provide only
symptomatic relief because the basic pathological process
isuntouched by surgery. Therefore, the patient must still
practice good posture and body mechanics after the oper-
ation. In some instances a permanent modification in the
patient's lifestyle may be necessary.

Appropriate patient selection is vital to the success of
the operation. It is important to assess the patient's
psychological makeup before surgery because the results
of surgery are worse in patients with hysteria and
hypochondriasis. The presence or absence of compensa-
tion for a work injury is another important factor which
mayaffect the final outcome. The ideal patient for surgery
is one with predominantly unilateral leg pain extending
below the knee for at least 6 weeks.

The actual techniques of surgery have been well
described in all standard textbooks and are beyond the
scope of this paper. Following surgery, the patient must
be instructed on how to protect his back. During the first
2 weeks after operation the patient should be made
ambulant gradually and advised not to lift or push objects.
He should go to bed early, get up late and gradually
increase his level of activity. By the third week the patient
may perform light work, but avoid excessive bending or
lifting more than a 50 pound weight. Repetitive bending
and rotation of the spine should be avoided till the eighth
week after which there is no need to restrict activity.
For 6 months the patient should perform spinal flexion
exercises regularly. The rate of pain relief following
surgery ranges from 46% to 97%. Complications occur in
0% to 10% while re-operation is necessary in 4% to 20%
of all patients.

It should be borne in mind that patients with predominant
back pain may not be entirely relieved of this symptom.
About 30% of patients will continue to complain of back
pain after disc surgery. Failure to relieve sciatica is pro-
portional to the degree of disc herniation. The results of
surgery are best when the disc lies free in the canal or is
sequestrated. Excision of the disc protrusion (contained
disc bulge) results in complete relief in 63% and removal
of a normal or a minimally bulging disc results in complete
relief in 38% of the cases. The incidence of persistent back
pain after surgery is inversely proportional to the degree
of herniation. In patients with complete extrusion, the
incidence is about 25% but with minimal bulges or nega-
tive explorations the incidence increases to over 55%.

Microlumbar disc excision
The advantages of this technique are less scarring around
the nerve roots because of less surgical injury, a lower
incidence of postoperative instability of the spine and a
cosmetically acceptable skin scar. The disadvantages are
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that greater expertise is required and the procedure is
technically more difficult. Special instruments including
an operating microscope are required and the limited
approach makes visualization of the entire intraspinal
course of the nerve roots difficult. A foraminal stenosis or
facetal osteophytic compression of a nerve root are difficult
to appreciate and relieve by this procedure. Hence it is
ideally reserved for recent uncomplicated disc prolapses.

Complications
Complications associated with standard disc excision
and microlumbar disc excision are similar and are listed in
Table IV.

TABLE IV. Complications following disc excision

Incidence ('Yo)

Wound infection 2.2
Postoperative discitis 2.0
Duraltears 1.6
Thrombophlebitis 1.0
Nerve root injury 0.5
Pulmonary embolism 0.4
Cauda equina syndrome 0.2
Pyogenic spondylitis 0.07
Cerebrospinal fluid fistula, laceration of abdominal Rare
vessels, injury to abdominal viscera

FAILED DISC SURGERY
This may manifest clinically in three forms.

1. No relief of sciatic leg pain following surgery.
2. Recurrence of sciatic pain after an asymptomatic

period following operation.
3. Continuing disabling backache.

If there is no change in the severity of leg pain following
diskectomy the following possibilities should be considered:

1. The sciatic pain may not have been due to root irrita-
tion due to a prolapsed disc. Here, diskectomy may
only worsen symptoms. It should be noted that referred
pain from the back seldom radiates below the level of
the upper calf but in sciatica due to nerve root irritation
the.pain invariably radiates beyond the upper calf.

2. Exploration at the wrong level.
3. Probably one of the most common causes of failure is

the lack of recognition of the bony root entrapment
syndromes. Here the nerve root is compressed as it
courses through the subarticular gutter; the removal of
a bulging disc does not relieve the patient's pain. This
error will be prevented if, at the conclusion of every
laminectomy, the surgeon takes special care to look
underneath the dura and follow the nerve root to its
point of emergence with a blunt probe.

4. An anatomical anomaly such as emergence of two
nerve roots through the same foramen. Handling of
the nerve roots at surgery may produce oedema which,
in addition to the oedema evoked by disc herniation,
may be responsible for compression of the nerve roots
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due to a further constraint in the foramen. It is wise
to combine foraminectomy with diskectomy in the
presence of such an anomaly.

5. Incomplete removal of nuclear material or failure to
remove a sequestrated fragment.

If sciatic pain recurs following diskectomy after a pain-
free interval, three possibilities must be kept in mind:
(i) a recurrent disc rupture at the same level or more
commonly at another level (ii) bony root compression
resulting from disc collapse and (iii) peridural and/or
periradicular fibrosis.

Disabling backache may persist even after diskectomy
if the abnormal disc degeneration and consequent
mechanical instability of the spine was not recognized to
be the cause for backache at the time of the operation. If
the laminectomy done for disc excision required sacrific-
ing of the posterior (facet) joints, it may well lead to
subsequent back pain, particularly if the involved segment
is very mobile. Indeed, if decompression requires a total
excision of more than two facet joints then segmental
fusion is mandatory.

One of the most difficult problems in orthopaedic surgery
is the treatment of failed spinal surgery. The surgeon who
operates on patients with lumbar disc problems should
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realize that the first operation is the best and frequently
the only chance for obtaining symptom-relief. Proper
planning and an organized, thorough surgical technique
at the first operation is essential.

The results of repeat spine surgery are likely to be good
in a patient who had experienced complete pain relief
after the first procedure for 6 months or more, when leg
pain exceeds back pain or when a definite recurrent pro-
lapsed disc can be identified. Factors which adversely
affect the outcome include scarring, previous infection,
repair of a pseudoarthrosis and adverse psychological
factors.

The treatment should be conservative initially. A
complete clinical and radiological re-evaluation is impor-
tant if symptoms persist in spite of adequate conservative
therapy. Additional investigations should include
psychological testing, myelography, magnetic resonance
imaging to check for tumours or higher disc herniation
and re-formated computed tomography to check for
areas of foraminal stenosis or lateral disc herniation. A
clearly defined correctable anatomical problem should be
identified before surgery is contemplated. Satisfactory
results from re-operation have been reported to vary from
40% to 80%. Patients should expect improvement in the
severity of symptoms rather than complete relief of pain.


