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ABSTRACT

Lumbar disc herniation (LDH) is a common disease in neurospine surgery.
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Introduction patients need surgery. The most common age
range of herniated lumbar disc disease is in the

he incidence of LDH is about 5-20 cases ~ 3rd to 5t decade of life. It is more frequent in

per 1000 adults per year, with 1-3% in  male than female [m:f=2:1]. In 1934, the first
symptomatic LDH, and 15-20% of these ~ operation of LDH was done by Mixter and Barr
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as laminectomy, durotomy, and discectomy.
Later it was done by Semmes as
hemilaminectomy and discectomy. This
technique is the most frequent spinal operation,
and still, it has potentially serious complications
[1, 2]. The following 15 pearls are important tips
in LDH, both in treatment and in complication
avoidance.

Correct Patient Selection

Inappropriate patient selection is an essential
cause of failed operation in surgical therapy of
LDH. Psychosocial factors are important issues
in patient selection, and the following factors are
influential in the outcome of surgery:
compensation issues, litigation issues, and
unemployment at the time of operation are risk
factors for poor prognosis. The imaging study
interpretation is a significant factor in case
selection and prognosis. Radiologic reports of
small central disc herniation or protrusion are
so common and are in favor of an annular bulge
and are not to be used for justifying operation.
LDH with moderate or severe defects with
lateralization are good candidates for surgery
with a good outcome of about 93% [2, 3].
Neurological findings confirm the level
diagnosed by imaging studies, which are not
predictive of outcome [2, 3].

There is a significant association between
positive root tension sign and outcome.
Restriction of straight leg raise test (SLR) as less
than 60 degree is associated with a great
outcome. Considering the SLR test as positive,
the restriction should be unilateral and
restricted by leg pain, not back pain. If there is
bilateral SLR limitation, it should be considered
skeptically other than an associated large
imaging defect or anatomic neurological
findings. There is a relationship between
outcome and positive reverse lasegue test or
femoral nerve stretch test in LDH of 123 or 134
levels [2, 3].

Timing of Operation

Sciatica or leg pain is the paramount
manifestation of LDH and can be prolonged for
days to years. At first nonsurgical therapy is
started. With prolonged noxious stimulus, some

changes occur in the neural system that
maintains pain after removal of stimulus. This is
called central hypersensitivity. With disc
herniation, sensitization of neurons in the dorsal
horn of the spinal cord and other regions in the
somatosensory pathways occurs. Considering
this sensitization, the ideal time for surgery in
sciatica is between 2 to 12 months from the
onset of sciatica; before 2 months is too early
and after 12 months frequently leads to poorer
outcomes with cases suffering from chronic
neuropathic pain and sensory disturbance. In leg
pain, the ideal time for surgery is within 6
months from the onset of leg pain and most
frequently leads to a good outcome; however,
more studies are needed to prove this more
conclusively [4].

Correct Correlation between Patient's

Manifestations and the Level of LDH

There is a difference in the level of diagnostic
reliability = and  accuracy @ of  clinical
manifestations of 15s1 and 145 disc herniation
[DH], with more reliability and accuracy of 15s1
than 145 DH presentations. Because of the lower
cross-sectional area of the spinal canal at the 4th
level compared with 5t level, double root
compression is more frequent in 4t disc
herniation than in 5t disc herniation. In lower
LDH, clinical presentation for level diagnosis is
particular but relatively insensitive [5].

Foot drop is another clinical presentation of
concern. Foot drop [FD] can be central or
peripheral. If there is intact active ipsilateral hip
abduction, it indicates intact ipsilateral L5 never
root and helps to differentiate a central from a
peripheral cause; electrophysiologic testing is
also confirmatory. In L5 nerve root lesion as a
cause of FD, there is the weakness of dorsiflexion
of the foot, paresis of foot inversion, and paresis
of foot eversion in contrast to common peroneal
nerve lesion with FD that presents with paresis
on eversion with intact foot inversion. For
detection of the location of these lesions, we can
use electromyography and nerve conduction
studies [6-13].
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Correct Side

As a rule, lumbar disc herniation at any side,
right or left, causes the same side signs and
symptoms. However, this is not always right, and
rarely does LDH cause contralateral
neurological deficit and radiculopathy. The
probable causes of contralateral neurological
deficits and radiculopathy are: friction
radiculitis, migrated epidural fat, never root
anomaly, or venous congestion, and the more
popular cause is traction force generated on the
contralateral nerve root or contralateral lateral
recess stenosis. Electrodiagnostic findings are
particular in these situations, but MRI is very
sensitive. Because of this, if EMG findings favor
definitive or suspicious contralateral lateral
recess stenosis on the contralateral side, then
bilateral decompression is needed. If there is no
contralateral lateral recess stenosis or
radiculopathy on EMG on the symptomatic side,
bilateral decompression may not be necessary
because in this situation, traction more than
direct compression is a probable cause of
contralateral symptoms [14, 15]. Further studies
should be done to prove this more precisely.

Correct Imaging Study

The most common ordered test for evaluating
patients with sciatica is MRI. MRI is very
sensitive in lumbar disc herniation, far lateral
discs, and reoperation. We usually describe MRI
findings based on the sagittal TIW & T2W
images and the correlation of these findings with
the transverse T2W images. For the reliable
following of the whole nerve tract in MRI, we
must take continuous slices with the exact
angulation parallel to the level where nerve
compression is suspected. MRI with different
angulation in multiple levels is not reliable for
following the whole nerve tract [16]. It is not
recommended to use a saturation band on the
anterior side or a rectangular field of view
(RFOV).

Before operation, take a lumbar X-ray in all
patients. Lumbar x-ray, especially with flexion
and extension views, can be a helpful adjunct to
other imaging evaluations [17].

Because of good clarification of bony structures
in, CT-myelography is better than MRI in the
following situation; CT-myelography may be
done: in patients before reoperation and in
patients with severe spondylotic changes [17].

Underlying Instability

The stability of the motion segment changes
with degenerative disc disease and facet joint
osteoarthritis. Suppose there is a 3mm or more
anterior translation in comparison between MRI
and dynamic x-ray of lumbar spine in patients
with LBP. In that case, it favors disc
degeneration and facets joint disease [18]. A
sagittal translation (ST) of 24 mm or =8% and
sagittal rotation (SR) of 210° in L1-5 and 22° in
L5-S1, respectively, are frequently accepted as a
radiologic sign of pathologic mobility and seem
to have a strong clinical impact. A low-grade
spondylolisthesis with ST of less than 5 mm,
compared with flexion-extension X-ray in a
standing position, no longer seems to represent
a criterion for fusion surgery [18-24].

In patients with annular tears or traction spurs
dynamic x-ray as flexion-extension view should
be taken. Conventional supine MRI is the
technique of choice in acute and chronic LBP for
detecting lumbar spine instability. Still, supine
position MRI cannot answer clinical question in
one of three cases. Suppose the patient has
clinical symptoms in favor of surgical
intervention without any sign of cauda equina or
lumbar never roots compression in supine MRI.
In that case, it is better to repeat imaging in an
upright position with the addition of flexion and
extension to pick up the underlying instability
[18-24].

Nondynamic imaging methods in the supine
position can only recognize indirect radiologic
signs of instability and some direct signs
(malalignment of vertebral bodies). However, to
detect changes in intersegmental motion,
upright and positional MRI is needed [18-24].

Nondiscogenic Sciatica
Any pathology in the sciatic nerve pathway

from its origin (lumbosacral nerve root) to its
bifurcation into tibial and common peroneal
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nerves can cause solastalgia. Sciatalgia can be lower nerve root. Hence posterolateral disc
discogenic or nondiscogenic. The presence of herniation of LsS; affects S; and LsLs affects Ls
varicose vein in the limited epidural space isa  nerve root.

challenging cause of discogenic sciatica. There

are infrequent reports of sciatica due to Central location - It is less frequent. Central
idiopathic  epidural varicosis. Secondary disc herniation above the level of L2 can cause
epidural varicosis can occur in the followings:  spinal cord compression or equine cauda
inferior vena caval anomalies (hypoplasia, syndrome. However, lower lumbar can cause S1
aplasia), obstruction of inferior vena cava (in  radiculopathy [27, 28].

pregnancy or thrombosis), portocaval HTN,

compressive lesions in the spinal cord, and the  Surgical Method

herniated disc itself. MRI is ideal diagnostic

imaging. Patent large flowing vessels display Conservative treatment is responsive in 90% of
decreased signal on T1W&T2W, whereas a  cases of acute sciatica, so in symptomatic lumbar
thrombosed vein has increased signal intensity disc herniation, the treatment is nonoperative
on both images. Although some authors unless the patient hasrefractory pain or an acute
proposed coagulative ablations in idiopathicand ~ Or progressive neurological deficit. Indications
symptomatic epidural varicosis, the preferred of operation are as followings: altered bowel and
approach is surgical resection of the varicose bladder function, progressive neurological

vein [25, 26]. deficits, and refractory radicular pain after 2-3
months of nonoperative therapy. Lumbar
Correct Location discectomy has no absolute contraindications.

However, we must consider the following
The most prevalent level of lumbar disc factors before decision making on lumbar
herniation is at LsS; level, and 95% of cases of  discectomy: clinical radiologic discrepancy,
LDH occur at Ls4Ls and LsS; levels. LDH has 4-  primarily back pain, inadequate conservative
different locations: [27, 28] therapy (2-3 months of conservative therapy
and at least 6wk of physical therapy). The most
common and routine surgical approach for
lumbar discectomy is the posterior approach
[29, 30].

Far lateral location -The area in the lateral
part of the superior and inferior pedicles is the
far lateral compartment. The far lateral disc
represents 7-12% of all LDH. These far lateral
discs are free fragments of a disc situated at the
superolateral part of the disc space of origin. In
far lateral disc herniation, compression of the
superiorly exiting nerve root and ganglion
occurs, culminating in superior nerve root
syndrome. As far lateral disc herniation of LiL,
— L1 nerve root, LZL3 — Lz nerve root, LzLs— L3
nerve root, L4Ls — L4 nerve root, LsS1— Ls nerve
root. Most frequently occur at LsLs or Lils  pjsiopy

Differentiating Hip Pathology

In most cases, the hip and lumbar spine
pathologies occur in combination. The common
presentations of these patients are buttock,
groin, and possibly knee pain. These patients
have a challenging diagnosis and treatment [31].

followed by Ls S;.

Foraminal location -This location has the In h'istory, the follow.ing symptoms  are
same presentation as far lateral with a different essential and must be considered [31-36]:
anatomic location of disc herniation relative to -Nocturnal pain may reflect a tumor or an

far lateral. In fact, far lateral disc herniation may  jpfection.
be purely far lateral or extraforaminal orinclude _ oo _
intraformational components. -Groin pain is in favor of hip pathology

- Buttock and back pain favor lumbar spine

Postrolateral location - Disc protrusion is X
pathology, but overlap exists.

located at the posterolateral part of the disc
space of origin and usually compresses the next
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-Hip pathology is usually associated with
difficulty getting in and out of a car.

-Burning pain or pain with electric character
favors lumbar spine pathology.

-Inability to lie on the side because of pain is in
favor of trochanteric bursitis.

-Pain in motion of the hip or clicking or
snapping in hip motion are in favor of intra-
articular hip pathology.

-C-sign favors hip pathology [hip pain
description with grasping the lateral aspect of
the hip with their thumb and index finger in the
groin].

-Postural pain in the groin and thigh is in favor
of psoas pathology

-Postural low back pain is in favor of spinal
instability

-Startup pain is a pain that usually starts with
walking and resolves after 5 to 10 steps, and
then gradually returns. Startup groin pain is in
favor of aloose total hip arthroplasty (THA), and
startup back or buttock pain is in favor of spinal
instability.

Physical Examination [31-36]

For detection of the primary source of pain
complete physical examination must be done,
including some common provocative tests that
help in differentiating hip and lumbar spine
pathologies as followings:

-Straight leg raise test (SLR): Leg raising with
knee extension is done on this test. If pain
elicited from 30 degrees to 60 degrees, it is in
favor of lumbar (lower lumbar) radiculopathy.

-Contra-lateral SLR: Contra-lateral leg raising
with knee extension is done on this test. If pain
occurs in the contralateral leg from 30 to 60
degrees, it favors lumbar (lower lumbar)
radiculopathy.

-Femoral nerve stretch test: Hip extension and
knee flexion in a supine position is done on this
test. If there is any pain, it is in favor of lumbar
(upper lumbar) radiculopathy.

-Thomas test: Grasping one knee and flexing it
to the chest in the supine position, on the

unaffected side, is done on this test. If the
contralateral leg does not fully extend, the test is
positive and is in favor of hip flexion contracture
of the examined leg.

-Ober test: With knee and hip flexion at 90
degrees while the patient is lying laterally on the
unaffected side, the symptomatic hip and leg are
brought from abduction to adduction if the leg
remains in the abducted position and does not
fall to the table and patient experience lateral
knee pain the test is positive and in favor of
iliotibial band and tensor fascia lata tightness.

-Anterior impingement test (FADIR test): The
patient is in the supine position, and hip flexion,
internal rotation, and adduction are done. If
anterolateral hip region pain is elicited, it is
positive and in favor of hip impingement
(femoroacetabular impingement), hip laberal
tearing, hip loose bodies, hip chondral lesion

-Posterior impingement test (FABER test):
Patient is in the supine position, and hip flexion,
abduction, and external rotation are done. If
sacroiliac joint pain is elicited, it favors sacroiliac
joint disorders. With elicited groin pain, it is in
favor of iliopsoas strin or intraarticular hip
pathology; with elicited posterior hip pain, it is
in favor of posterior hip impingement.

- Active piriformis contraction test: Patientis in
a sitting position and pushes the heel down into
the table or ground on the unaffected side and
abducting, flexing, and externally rotating hip on
the symptomatic side with the patient forward
bending as the examiner monitors the
piriformis. Pain and weakness may indicate
sciatic nerve entrapment.

- Trendelenburg test: Patient is standing on one
leg, the opposite hemipelvis drops and is in favor
of weakness of gluteus medius on the standing
leg.

Diagnostic Tests [31-36]
-Plain radiography:

.Pelvis x-ray as anteroposterior and lateral
view in patients suspected of hip OA.

.Spine x-ray as anteroposterior and lateral view
with flexion-extension X-ray.
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.36-inch anteroposterior and lateral standing
X-ray for detecting spinal malalignment if there
is any suspicion of spinal malalignment.

-MRI and CT can differentiate pathologic
conditions of the hip from the lumbar spine, and
in patients whose MRI is contraindicated CT
scans of the lumbar spine in combination with
CT myelograms are useful.

-Electrophysiologic studies are helpful for
differentiation of radiculopathy from peripheral
nerve disorders if other diagnostic tests are
equivocal. Normal findings of these studies do
not rule out the possibility of radiculopathy.

-Vascular studies are helpful in the
identification of peripheral vascular disorders.
In Leriche syndrome with internal iliac artery
stenosis, buttock and thigh pain can occur. In
vascular claudication patients, symptoms are
aggravated with walking and improve with
standing [31-36].

Anesthesia Care and Pearls

The critical factor in anesthetic technique for
the prone position is the correct placement and
security of non-kinking ETT for providing a
secure and reliable airway and ventilation.
Swelling of the tongue causing macroglossia can
occur due to its dependent position. Turning the
patient from the supine to the prone position
causes a fall in a cardiac index secondary to a
decrease in stroke volume; thus, there is
increased systemic and pulmonary resistance to
maintain arterial blood pressure. Physiologic
issues are significant inhigh-risk patients and
possibly in the very obese when using the prone
position. However, more recent studies have
found that the prone position during general
anesthesia doesn’t negatively affect respiration;
instead, it improves lung volume and
oxygenation [37].

Good Positioning Techniques

The prone position is commonly used for
lumbar  discectomy. Three types  of
complications have been associated with the
prone position. The first type arises directly as a
result of the method of positioning. This includes
crush injuries to limb muscles resulting in

myoglobinuria, pressure necrosis of skin,
peripheral pressure nerve and positional
brachial plexus palsies, and blindness.

The 2nd type arises when the operating site is
above the level of the patient's heart allowing for
potential venous air embolism.

The third type is associated with anesthesia in

the prone position [37]. The most frequent
prone position-associated complications with
lumbar discectomy are nerve palsies and
compression injuries. Simple padding with
cushions, sheets, blankets, or egg crate padding
prevents these complications. Excessive
abduction of the shoulders can cause brachial
plexus injury [38].

Upper versus Lower LDH

Spondylosis, disc degeneration, and herniated
discs are less common in the upper lumbar
spine. Commonly in upper LDH, non-specific
symptoms can occur as: lower back pain, buttock
pain, and posterior thigh pain, with the typical
clinical symptom as anterior thigh pain or
inguinal pain. Ill-defined poly-radiculopathies
occur following upper LDH because of the
smaller cross-sectional area of the upper lumbar
spinal canal. The femoral stretch test is
frequently favorable in upper LDH. The femoral
nerve mainly originates from L2, L3, and L4
spinal nerve roots, and because of this, in
symptomatic upper LDH, the chance of a positive
femoral stretch test is more than in lower LDH.
Because of the low incidence and delayed
diagnosis of upper LDH, treatment of upper LDH
is complex and challenging. The outcome of the
operation of LDH in upper lumbar levels is less
reasonable than lower lumbar levels [39-44].

Unique anatomy of the upper lumbar spinal
canal can cause the followings:
polyradiculopathy or conus medullaris
involvement may occur in upper LDH because of
the narrower upper lumbar spinal canal, and\or
direct cord compression may occur for shorter
lengths of the lamina. Because of this particular
anatomy, selecting a surgical approach is
challenging and selecting a suitable surgical
approach, anterior versus posterior, is a
significant factor. Factors that are important in
the selection of surgical approach are disc size,
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disc location, the severity of calcification,
surgeon's experience, degree of spinal cord
deformation, and the general medical condition
of the patient. If the disc herniation is primarily
anterior to the spinal cord anterior approach can
be used. Still, the preferable approach is the
posterior approach because of the familiarity
with this approach. However, with a small, focal,
soft, and laterally located upper LDH in the
spinal canal posterior approach is a suitable
approach. So presurgical detection of the nature
and amount of disc material is important. For the
operation of upper LDH, we can do unilateral
laminectomy in patients with focal, unilateral,
and soft disc herniation or bilateral laminectomy
in patients with bilateral symptoms and
corresponding bilateral radiological evidence.
Because medial facetectomy as 30% medial
facetectomy in the lumbar spine and 50% in the
cervical spine does not affect postoperative
stability, we can do this to remove ruptured
discs. If there is a large, central, or broad-based
LDH with severe involvement of neural
elements, the posterior transdural approach can
be an excellent alternative. The postoperative
outcome of upper LDH is less favorable than
lower LDH [39-44].

Incidental Dural Tear

The accidental dural tear is a relatively rare
complication in lumbar decompressive
operation. The rate of accidental dural tear is
between 1-17%. The rate of dural tears is
increased with an increased rate of reoperation
and the advanced spinal degenerative changes
with ossified yellow ligament among older
adults undergoing operation [45, 46].

There are two main mechanisms of dural
tearing as follows:

Intraoperative mechanisms

Causes of dural tearing during primary
procedures are dural erosion, thin dura, dural
adhesions and fibrosis, dural redundancy,
aggressive nerve root traction, implantation of
instruments, and failure to recognize spina
bifida occulta presurgically [45, 46].

Postoperative mechanisms

These mechanisms are less common than
intraoperative ones. Postoperative causes of the
dural tear are residual bone spikes or increased
cerebrospinal fluid pressure [such as coughing,
violent awakening from anesthesia, or
postoperative seizures] that may disrupt a dural
repair. Intraoperatively for detection of
cerebrospinal fluid (CSF) leakage, we can do
Valsalva maneuver [45,46].

Most cases of dural tear and CSF leakage are
recognized intraoperatively. However, some
cases cannot be recognized intraoperatively.
Postoperative detection of unrecognized
intraoperative dural tear and CSF leakage may
be more complex, and the followings are helpful
in postoperative detection of dural tear:

=Clinical history. Clinical presentation of
unrecognized or unrepaired dural tear and CSF
leakage are postural headache, nauseas,
vomiting, pain or tightness in the neck or back,
dizziness, diplopia due to VI cranial nerve
paresis, photophobia, and tinnitus.

=Physical examination.When there is an early
clinical sign as a fluid collection at the operation
site or watery discharge from the wound, a
cerebrospinal fluid leak must be considered.

=Laboratory tests. B-2-transferrin
immunofixation electrophoresis is a test for the
detection of cerebrospinal fluid, and if there is
any question about the diagnosis of CSF leakage,
it can be done. Beta-2-transferrin is present only
in CSF and perilymph and is produced by
cerebral neuraminidase.

Imaging Studies

-Magnetic resonance imaging (MRI)-MRI is
very sensitive for CSF collection and
pseudomeningoceles. MRI consistently shows a
focal collection of extrathecal clear or blood-
stained fluid.

-High-resolution computed tomography
(HRCT)-HRCT detects bony defects and may
accurately delineate fluid collections adjacent to
bony lesions.

61
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If there is any suspicion of CSF fistula, but MRI
is negative newer imaging techniques are
helpful:

-Contrast myelography-In contrast
myelography, contrast material is injected into
the thecal sac with a following X-ray in a
different patient's position.

-CT-Cisternography-Contrast myelography is

often used with CT that, is named CT
myelography and sometimes called CT
cisternography. Disadvantages of CT-

Cisternography are invasive, time-consuming,
necessitates ionizing radiation, sensitive to
detecting actively draining fistulous tracts at the
time of the study, and is contraindicated in
patients with intracranial mass lesions.

-MR Cisternography-It is a new examination
method with a higher sensitivity for detecting csf
fistula than ct cisternography.

Intraoperative Repair

Dural injury with possible primary repair-
For possible primary repair the dural tear must
be adequately exposed and visualized. First, the
laminectomy site is extended to create a suitable
space for dural repair. With a Penfield Number 4
dissector site of the dural tear is probed, and
extension of the dural tear is identified. For
falling of nerve roots to anterior and relaxation
of dural edges, gentle suction of CSF leakage
must be done, and facilitating this
Trendelenburg position is effective. For creating
a dry surgical field, we can use a very small
cottonoid in the defect during the early phase of
the closure. The needle for suturing must be
flexible, thin, and malleable and may need to
bend it gently [45, 46]. Repair must be started a
few millimeters above the proximal edge of the
leak and tear to a few millimeters below the
distal part of the tear. At this stage,
Trendelenburg position is reversed, and the
anesthesia team does the induced Valsalva
maneuver. Placement of a small piece of double-
layered blood-soaked Surgicel over the repair
may enhance the dural rent seal [45,46].

After dural repair, the second layer that is very
important is the fascial layer which must be
sutured and closed with nonabsorbable suture

material. Removal of the spinous processes and
mobilizing the paraspinal muscle can facilitate
such closure. Suppose approximation of the
paraspinal muscles can not be made. In that case,
lateral relaxing incisions are made bilaterally to
allow one to lift and pull the muscle toward the
midline over the defect. For wound drains, there
are two choices no wound drains or keep drains
for 48hours [45, 46]. Postoperatively after dural
repair following must be considered:

- for wound drains there are two choices no
wound drains or keep drains for 48hours

-smooth reversal of anesthesia

-laxatives are prescribed, and narcotic usage
must be avoided

-a urinary catheter should be left in place 3
days in the hospital and for 7 days at home after
discharge from the hospital. If it is removed, the
patient is allowed out of bed during the first 10
postoperative days only for bathroom privileges
and meals [45, 46].

Dural injury without possible primary
repair-There are two types of dural tearings
without possible primary repair:

-Inaccessible dural tearings- Laterally situated
dural lacerations are inaccessible. At this
instance, the lateral patch technique must be
used. A small piece of muscle or fat is tied to a
suture, and a second midline durotomy is
created. The graft is then inserted into the thecal
sac and pulled through the lateral defect from
the inside out, effectively plugging the tear.

-Accessible dorsal dural lesions- If these lesions
cannot be closed primarily may be amenable to
a fascia patch graft of autologous fascia from the
fascia lata or the paravertebral muscles [45-47].

For augmentation of dural repairs, we can use
fibrin glue (45-47). When fibrin glue uses for
reinforcement of identical suture methods. With
fibrin glue usage, epidural scarring and fibrosis
are inhibited [45-48]. For testing the integrity
and strength of the dural repair, we must test it
intraoperatively with Valsalva maneuver to
detect any persistent CSF leak or repair
weakness. In dural repair and CSF leak, the most
critical layer for effective repair is the fascial
layer, which must be tightly repaired and sealed.
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After repair, the patient must be on bed rest with
or without a drain [49-51].

Postoperative Repair

For treatment of postoperative CSF leak, there
are two options as following:

Nonoperative Treatment

Subarachnoid drain- An epidural catheter
that is attached to a blood collection bag is
inserted into the subarachnoid space away from
the leakage site for 4 days with CSF drainage of
200 to 300 ml per day. Drainage volume of CSF
can be adjusted by changing the height of the
collection bag. This drainage system leads to the
healing of dural tearing, if this technique fails,
surgical treatment still is possible [52-54].

Epidural blood patch- For doing an epidural
patch, after taking 20cc of blood from the
patient’s antecubital vein, it is injected into the
epidural space near the fistulous tract. This may
be a valuable tool in small persistent CSF leaks
[55-57].

Percutaneous fibrin glue-We can use fibrin
glue for postoperative treatment. After
aspiration of CSF under CT guidance, a
cryoprecipitate solution, calcium chloride, and
thrombin solution are injected simultaneously;
CT imaging confirms the fibrin adherence [58].

Operative Treatment

As operative therapy for
incidental dural tearing.

intraoperative

Spontaneous Regression of LDH

Since the first report, spontaneous regression
of LDH can occur and has become broadly
available in the literature. It is more common in
large-sized and sequestrated LDH than other
LDH subtypes and can be partial or complete.
Spontaneous regression of LDH most commonly
occurs at L4-L5 level, which is also where LDH
occurs more commonly [59-61].

In spontaneous regression of LDH the presence
of transligamentous extension is more

important than the initial size of the herniation.
Suppose disc herniations show little to no signs
of regression after 12 months. In that case, the
probable causes are the patients’ younger age,
the abundance of collagen fibers, and
chondrocyte-like cells from the nucleus
pulposus in these discs. However, why is the
spontaneous regression of LDH more common
in large, large, and sequestered disc? For
followings:

-no more extended nutrient supplement from
the parent disc, so dehydration and shrinkage
with the following resorption occur.

-inflammatory response of sequestrated discs.

Inflammation is an obligatory factor in
spontaneous regression of LDH and is an
excellent prognostic indicator and should not be
suppressed. This inflammation with increased
blood flow causes rim enhancement in
sequestrated disc fragments in MRI with
contrast [62-69].

Because of the higher probability and faster
resolution rate in sequestrated LDH compared
to the other LDH subtypes, the first first-line
management in these subtypes of LDHsis
conservative. The candidates of earlier
operation are cases with intractable pain,
neurological deficit, or bowel or bladder
dysfunction. However, at present, it is difficult to
predict which patients with DH conservative
therapyhave a  higher possibility for
spontaneous regression of disc [70].

Conclusion

LDH is a common disease of the lumbar spine,
and lumbar discectomy is an easy and
straightforward operation in the lumbar spine
but can cause adverse or -catastrophic
complications. Other than correct patient
selection as the most essential factor for
preventing these complications, some critical
pearls and tips must be considered.The present
article is discussing these tips and pearls.
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