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Lumbar Prolapsed Intervertebral Disc

- A Treatment Algorithm

Akshay Gadiya', Mandar Borde', Priyank Patel', Shekhar Bhojraj', Premik Nagad',

Tanay Prabhoo'

Lumbar prolapsed intervertebral disc (PID) or herniations is the most common cause of spine related disability in working-age

individuals. Symptomatic prolapsed disc presents as lumbar radiculopathy due to both mechanical compression as well as
chemical irritation of nerve root. It is common problem encountered in both surgical and non-surgical practice. There is variety
of non- surgical as well as surgical treatment available for treating this common ailment. Though various protocols are available
to promote improved outcome and cost effectiveness and reduce unnecessary interventions the decision between surgical and
non-surgical management of this entity can be challenging to both patient and treating physician. The aim of this article is to

discuss the etiology and pathophysiology of lumbar PID and provide a practical and evidence based algorithm for its treatment.
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Background

Lumbar PID can be extremely painful
and cause significant morbidity and loss
of function [1,2]. It can lead to
substantial radicular symptoms, which if
persistent can lead to surgical
intervention. Intervertebral disc in
lumbar spine are complex structures
that are subjected to significant axial
loading along with shearing forces.[1]
Because of these biomechanical
demands along with the inability to
remodel owing to avascular nature,
herniations of lumbar intervertebral
discs are common. The armamentarium
of treatment for this pathology extends
from simple conservative treatment of
complete bed rest to highly complex
percutaneous endoscopic
microdiscectomy[ 3]. Indirect cost
associated with this condition may
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include work absenteeism, short and
long term disability and reduced work
capacity secondary to pain and/or
weakness. Fortunately 90% of cases of
sciatica from herniated lumbar disc
resolve in about 12 weeks[4]. In the
absence of progressive neurological
deficits or cauda equina syndrome, non-
surgical treatments are implemented for
6 weeks with good results[2].
Conservative treatment is
recommended to reduce pain and
improve function in this time period
while the body hopefully will resorb the
disc material. Surgical treatment is
indicated in scenario of worsening
neurological deficit, cauda equina
syndrome and failure of conservative
treatment.

Anatomy of Intervertebral Disc:
Intervertebral disc is composed of
cartilaginous end plates, the
annulus fibrosus (AF), and the
nucleus pulposus (NP)[5]. The
end plates are intermittent
structures between the
subchondral bone of vertebral
body and the AF of intervertebral

disc. The end plates are made up of 1-
mm thick layer of hyaline cartilage,
which is comprised of 50% water,
chondrocytes, proteoglycans (PGs),
and type II collagen[6]. An extensive
capillary network exists in end plate that
extends one to two millimeters in AF.
This vascular network is responsible for
providing nutrition to the otherwise
avascular intervertebral disc.

AF forms the outer ring of
intervertebral disc forming 15-25
lamellar rings and is composed
primarily of fibroblast like cells and type
1 collagen fibers*. It is commonly
divided into outer and inner AF[7]. The
outer layer is highly organized and
almost exclusively made of type I
collagen, resulting in high tensile
strength. Comparatively the inner layer
is a transitional zone between the AF
and NP and has both type I and type II
collagen, as well as multiple different
proteoglycans[8]. NP is the central jelly
like substance composed primarily of
chondrocyte like cells that are
responsible for secreting type II
collagen as well as numerous PGs.
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Aggrecan is the most common PG in
NP and is responsible for its substantial
hydrophilic nature[7]. NP is
responsible for the ability of IVD to
withstand the substantial axial loads.
Recently notochordal cells have been
identified in the NP that is responsible
for preventing the apoptosis of
chondrocyte like cells[9].

herniation in the canal. Extrusions have
a narrow base, with a large herniation in
the canal, and sequestrations are
herniations in which there is no
continuity between the herniation and
the remaining intervertebral disc[10].
Epidemiology of Lumbar PID:
Extensive research has been performed
into epidemiology of lumbar disc

Figure 1: Types of lumbar disc herniation. Protrusion (A), Extrusion (B) and Sequestration (C).

Types of lumbar disc herniation:
While often times the terms disc
herniation, disc protrusion, and disc
bulge are used interchangeably in the
literature, according to the combined
task forces of the North American Spine
Society, the American Society of Spine
Radiology, and the American Society of
Neuroradiology, these pathologies are
not the same; they define a disc
herniation as “localized or focal
displacement of disc material beyond
the limits of the intervertebral disc
space”’[10]. This differentiation is
critical, as diffuse enlargement of
annulus cannot be labeled as true
herniation as it is a variant of disc
degeneration. A true herniated discis a
focal pathology that affects less than
25% of the intervertebral disc[10].
Herniated discs can be categorized as
protrusions, extrusions, or
sequestrations (Fig. 1). Protrusions are
wide-based herniations in which the
diameter at the base of the herniation is
wider than the diameter of the

herniations till date and many possible
risk factors have been identified.
Cummins et al.[ 11 ]Jreported that the
average age of patients with a herniated
disc was 41 years, and the diagnosis was
slightly more common in males than
females (57% versus 43%, respectively).
Obesity is a major comorbidity
associated with lumbar disc herniations.
An elevated body mass index (BMI)
thought to increase the axial load on
lumbar spine resulting in herniated
intervertebral disc[12]. Bostman
reported 27% of the patients
undergoing surgery for a lumbar disc
herniation were obese, whereas the
population prevalence of obesity in
Finland at that time was only 16%. A
recent meta-analysis by Shiri et al. found
that overweight patients (BMI: 25-30)
and obese patients (BMI > 30) had a
statistically significant increase risk of
being diagnosed with lumbar
radiculopathy than patients with a BMI
<25[13].

Other medical comorbidities such as

diabetes, hyperlipidemia, and smoking
have also been reported as possible risk
factors for lumbar disc herniations.
Sakellaridis compared a case series of
102 patients requiring surgical
intervention for a lumbar disc
herniation to 98 patients undergoing
elective surgery for another pathology
and found a statically significant
increase in the rate of diabetes in
patients undergoing a lumbar
microdiscectomy (32% versus 19%, p =
0.001). Also Mobbs et al.[ 14] reported
that the need for revision surgery for
diabetic patients was 7 times higher
than non- diabetic patients. In a meta-
analysis of 49 articles, Jordan et al.
identified smoking as an independent
risk factor for lumbar disc
herniations[15]. Although the
mechanism by which this comorbidities
increase the rate of lumbar disc
herniations is yet to be proven it is
speculated that there is either decrease
in microcirculation or increase in
cytokine expression.

Occupational risk factors have been
demonstrated as a major risk factor for
lumbar disc herniations as this
pathology is more common in working
age individuals. Cummins et al.[11]
reported that 20% of the patients with
lumbar disc herniation had a workers'
compensation claim, compared to only
8% of patients with spinal stenosis and
7% of the patients with a degenerative
spondylolisthesis. In a multi-center,
case—control study, Seidler et al.[ 16]
found a dose—response relationship
between the total work-related lumbar
load and the incidence of lumbar disc
herniations. Multiple biomechanical
studies have demonstrated that the
combination of an axial load and
twisting mechanism or an axial load and
a flexion mechanism canlead to a
herniated disc[17].

Finally, there is a clear genetic link
established for lumbar disc herniations
and lumbar disc degenerations[18].
Zhang et al.[19], in a case control study
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ALGORITHM FOR MANAGEMENT OF LUMBAR DISC HERNIATIONS (Fig.2)
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of 4000 patients, reported that a family
history of a lumbar disc herniation was
the most important risk factor in
predicting patients who would develop
a lumbar disc herniation (odds ratio
3.6). Although this etiology is
multifactorial, the collagen IX
tryptophan allele (Trp2) has been
linked to an increased severity of disc
degeneration in patients less than 40
years of age with a lumbar disc
herniation[20].

Pathophysiology:

While a herniated disc is traditionally
thought of as a herniation of the NP
through the AF, histologic examination
of surgical specimens has shown that a
pure herniation of NP is rare. The
annulus makes up a portion of the
herniation in two-thirds of the cases,
and approximately 20% of all
herniations include a portion of the
cartilaginous endplate[7]. Lumbar disc
herniations are most commonly
posterolateral herniations that affect the
traversing nerve root, and pain may
either be from mechanical compression
or chemical irritation of the nerve root.
Mechanical compression can deform
and stretch the nerve, as well as
compress the microcirculation leading
to ischemia and radicular symptoms;
additionally, the herniation stimulates a
substantial inflammatory cascade that is
critical in the resorption of the disc
herniation, but it can also lead to
chemical irritation of the nerve root and
radicular symptoms[21]. While the
increase of number of cytokines have
been described after lumbar disc
herniations, the role of only few have
cytokines on disc resorption and
radicular symptoms have been
established[22]. The concentration of
FGF is elevated in surgical specimens of
human lumbar disc herniations, and this
cytokine potently attracts macrophages
to the injury site[23]. While the
inflammatory cascade is beneficial
because it leads to resorption of the
herniated discs, it also is partly

responsible for the symptoms from a
herniated disc. While there is little
innervation to uninjured intervertebral
discs, after being exposed to the
inflammatory cascade, up to 80% of disc
herniations have nerves present after
being surgically removed[7].
Additionally, there is a significant
increase in the concentration of TNF
alpha in lumbar disc herniations
compared to intact intervertebral
discs[24], and TNF alpha has been
repeatedly demonstrated to stimulate
radiculitis[25].

Natural History of lumbar PID:

The decision to treat any condition
depends upon an understanding of the
natural history of the disease process.
The natural history of a lumbar
herniation of the nucleus pulposus
(HNP) is not fully known and clear
indications for operative intervention
cannot be established from the
literature. Controversy still exists
regarding indications for operating on
large, extruded discs. A large extruded
disc has been a relative indication for
operative treatment in the past[26].
However, several papers have
demonstrated that these discs have the
greatest tendency to decrease in size
with conservative management[4,27].
The Spine Patient Outcomes Research
Trial (SPORT)[28] recruited 501
surgical candidates and randomized
them into discectomy versus
conservative treatment. At 2-year
follow-up, both groups had made
substantial improvement. There was a
tendency towards better outcomes in
the operative group but this was not
statistically significant. A large crossover
of patients between the groups
hampered the study. In a quest to
identify the natural history of massive
herniated discs, Benson et al.[29]
retrospectively studied 34 patients over
a period of 7 years. They concluded that
where clinical progress is evident, 83 %
cases of massive disc herniation will
have sustained improvement and it is

safe to adopt 'wait and watch' policy in
cases of massive disc herniation if there
is early sign of clinical recovery.
Non-operative management:

As described in a previous section, more
than 80 % cases with lumbar disc
herniations have favourable outcome
when left untreated. This fact
underlines the role of non-operative
treatment in the management of lumbar
disc herniations. Conservative
treatment is recommended to reduce
pain and improve function in this time
period while the body hopefully will
resorb the disc material. Several
conservative options exist, but the data
is unclear as to which are truly
efficacious. Numerous medications,
including acetaminophen, non-
steroidal anti-inflammatory drugs
(NSAIDs), muscle relaxants, steroids,
narcotics, neuroleptics, and anti-
depressants, are used to treat back pain
and radicular symptoms that result from
lumbar disc herniation. NSIADs are
often utilized as a first-line treatment,
but there is limited data supporting
their benefit[30]. Oral corticosteroids
are also commonly prescribed for acute
disc herniations and lower back pain,
but data regarding their efficacy is
limited[31]. Membrane-stabilizing
agents such as gabapentin and
pregabalin show modest benefit[32].
Spinal Manipulative therapy (SMT) is
another mode of non-operative
treatment used by Osteopathic
physicians, chiropractors and physical
therapists[33]. Quality studies on the
efficacy of SMT in the treatment of
symptomatic lumbar herniated discs are
lacking[34]. Recent review is unable to
make strong recommendations for or
against its use in low-back and radicular
pain due to poor quality evidence[35].
The use of epidural steroids for
treatment of sciatica was first
documented in 1952. Since then the use
of epidural steroid injections for
treatment of symptomatic lumbar disc
herniations has increased exponentially
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and has become a commonplace in
treatment of symptomatic lumbar disc
herniations. The use of fluoroscopy has
allowed for more accurate and safe
placement of injectate in epidural space.
Saal [37] first demonstrated the rational
explanation for use of corticosteroids in
1990. He demonstrated the elevated
levels of Phospholipase A2 at the
interference between herniated nucleus
pulposus and nerve root. There are 3
techniques for injection in to epidural
space namely caudal approach,
interlaminar approach and the
transforaminal approach. The
discussion on details of techniques is
beyond the scope of this article.
However, transforaminal approach is
used most frequently. Schaufele et
al.[37] compared transforaminal to
interlaminar epidural injections for
lumbar disc herniation and found that
the transforaminal injection group had
greater improvement than the
interlaminar group.

In our practice, we prescribe complete
bed rest for a period of 2 weeks. We
believe offloading the spine help in
early resolution of acute symptoms. We
have also experienced that a short
course of intravenous methyl
prednisolone at 1g/day for 3 days help
to reduce chemical radiculitis occurring
because of herniated disc. After 2 weeks
patient is asked to mobilize out of bed
and undergo a systematic physiotherapy
program for another 3 weeks. Patient is
asked to assess the claudication and to
keep a watch for 'red flag' signs. In case
any of latter things occur or the
claudication distance is progressively
decreasing, the patient follows up
immediately and is evaluated for
surgical management (Fig.2). Patients
who are not significantly better
symptomatically at the end of 2 weeks
after complete bed rest are also the
candidates for surgical management.
Operative treatment:

The absolute indications for surgical
treatment in patients with lumbar disc

herniations are worsening neurological
deficit and cauda equina syndrome.
Latter is a surgical emergency and is
characterized by perianal sensory
deficit, bowel and bladder incontinence
and either a new or progressive deficit.
More often the herniations are central
and presents more frequently in men in
the fifth decade oflife. It is commonly
found in L4-LS disc [38]. Relative
indications for surgical treatment vary
and are surgeon as well as patient
dependent. There are certain
prerequisites that we follow before
deciding on surgical treatment. Patient
should have demonstrable pathology on
radiology and correlative physical
examination in displaying motor and
sensory symptomatology in addition to
failure of non-operative treatment.
Operative treatment for lumbar disc
herniations include endoscopic
microdiscectomy, micro lumbar
discectomy, interlaminar discectomy
with or without foraminotomy,
conventional open laminectomy and
discectomy with or without
instrumented fusion and disc
replacement[39]. Whatever surgical
option being chosen, the aim of surgery
should be thorough decompression of
nerve roots. It has been always the
matter of debate regarding amount of
disc to be removed during discectomy.
Spengler[40], in 1990 in a case control
study concluded that results of radical
discectomy were comparable to limited
discectomy. Conventional open
laminectomy and discectomy is
preferred in patients with co existent
lumbar canal stenosis. Another
important question to address is to do
fusion or not do fusion along with
decompression as the there are
advocates for both the lines of
treatment in literature[41]. Proponents
of fusion describe discectomy as the
destabilizing procedure and thus fusion
is required to stabilize the spine[42].
However, the other school of thought
believes in just adequate lumbar
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decompression. We belong to the
second group and do not believe in
prophylactic fusion. Frymoyer et al.[43]
in 1978 gave the guidelines for fusion in
lumbar disc herniation surgeries. Fusion
was indicated in patients with acute disc
herniations and protracted significant
component of back pain, symptomatic
and radiologically demonstrable
segmental instability and presence of
neural arch defects along with disc
disease. Pedicle screw fixation along
with intertransverse posterolateral
(PLF) fusion is the modality of fusion
preferred in our unit whenever we fuse
the cases of lumbar disc herniations.
Interbody fusion is performed only in
cases having lumbar disc herniations
along with reducible lytic listhesis at the
same level. In a recently published study
by Glassmann et al.[44], transforaminal
lumbar interbody fusion (TLIF) fared
better than PLF in patients of
spondylolisthesis. While in other
pathologies TLIF and PLF had same
functional outcome. Advantage of PLF
over TLIF is less surgical time and less

blood loss.

Conclusions

To conclude, lumbar disc herniations are
major cause of lower back-related
disability in working-age group.
Fortunately, around 80 % of patients do
well with non-operative treatment while
surgery is reserved for a small and specific
fraction of patients. There is a wide range
of modalities in non-operative
management of lumbar disc herniations
inspite of lack of evidence for any specific
modality better than other. In cases of
clinico radiological mismatch epidural
steroids is preferred modality of
treatment. Whenever an operative
treatment is opted we don't believe in
prophylactic fusion. Instability should be
given a chance. Fusion is performed only
in limited and specific patients. Pedicle
screws fixation along with posterolateral
fusion (PLF) is a preferred modality of
treatment.
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