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Epidural fibrosis with chronic low back pain, nonrespon-
sive to traditional measures of treatment including surgery,
is a common entity in modern medicine.  Traditionally, epi-
dural steroid injections have been employed to treat chronic
low back pain and radiculopathy associated with failed back
surgery.  Due to the poor effectiveness of epidural steroid
injections in post lumbar laminectomy syndrome, epidural
adhesiolysis was introduced in the early 1980s.  Caudal
epidural adhesiolysis with hypertonic saline neurolysis has
been described extensively in the literature and has been
proven to be relatively successful and safe.  To improve the
results and reach the target area with steroid, transforami-
nal ventral epidural adhesiolysis has been utilized.

This retrospective case analysis included 14 patients.  Trans-

foraminal ventral epidural adhesiolysis was performed on
an outpatient basis in all patients.  The results showed 93%
improvement initially, which decreased to 71% at 1 month,
57% at 3 months, 43% at 6 months and 21% at 1 year.

The results of this case study show that ventral epidural
lysis of adhesions with hypertonic saline neurolysis is safe
and effective in managing chronic low back and lower ex-
tremity pain in patients who failed to respond to other con-
servative modalities of treatments, including fluoroscopi-
cally directed transforaminal epidural steroid injections.

Keywords:  Epidural fibrosis, transforaminal ventral epi-
dural adhesiolysis, chronic low back pain

Epidural fibrosis leading to chronic low back pain, nonre-
sponsive to traditional measures of treatment including
surgery, is a common entity in modern medicine (1-13).
Adhesions of the epidural space have many etiologies, in-
cluding surgical intervention, disc herniation, internal disc
disruption, infection, vertebral body fracture, arachnoidi-
tis, mechanical instability, pseudomeningocele, trauma and
myelography-associated subarachnoid hemorrhage.  Al-
though considerable debate exists as to whether epidural
fibrosis causes pain (14-19), it is widely accepted that scar
tissue renders the nerves susceptible to injurious histologic
changes (20, 21).  Scar tissue is generally found in three
compartments of the epidural space: lateral, ventral and
dorsal (20, 22).

Traditionally, epidural steroid injections have been em-
ployed to treat chronic low back pain and radiculopathy
associated with failed back surgery.  Although there have
been no well-controlled studies to determine the true effi-
cacy of epidural steroid injections, it still remains a first-
line treatment (9).  Its relative ease of performance, initial
pain reduction, safety and comfort have perpetuated its
popularity.  Among the three approaches available to ac-
cess the lumbar epidural space, namely intralaminar, trans-
foraminal, and caudal, the transforaminal approach is con-
sidered as most target specific in fulfilling the aim of reach-
ing the primary site of pathology (9).  Caudal epidural in-
jection of drugs was introduced as the first type of entry
into the epidural space in 1901, whereas transforaminal
epidural injection was introduced as the first and earliest
use of epidural steroids (9, 23, 24).  Following the same
tradition, caudal epidural adhesiolysis was also introduced
early in the 1980s (3, 5-9, 13, 16, 18, 25).  The objective
of an epidural steroid injection is to deliver corticosteroid
close to the site of pathology, presumably onto an inflamed
nerve root (26).  This philosophy is based on the premise
that the corticosteroid delivered into the epidural space
yields higher local concentrations over an inflamed nerve
root and will be more effective than steroid administered
either orally or by intramuscular injection.  Target-site con-
centration of steroids depends upon multiple injection vari-
ables, though mainly it is the route of epidural administra-
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tion (26, 27).  Caudal and interlaminar lumbar epidural
injections are affected by the presence or absence of epi-
dural ligaments or scarring, which may prevent migration
of the posteriorly administered injectate to the anterior
epidural space.  Various disadvantages of caudal and lum-
bar interlaminar epidural injections have been described
(27).  Similarly, causes of failure of epidural steroid injec-
tions also have been described (27, 28).  It was also shown
in normal volunteers that the transforaminal approach
showed good ventral flow, whereas the interlaminar method
showed predominantly dorsal flow, which was more re-
moved from the usual site of inflammation (29).  In evalu-
ating the clinical effectiveness of interventional techniques
in the management of chronic pain, transforaminal epidu-
ral steroid injections showed a better effectiveness profile
with effectiveness evidence strength presenting as strong/
moderate compared to moderate/limited for interlaminar
epidural steroid injections and at the same level as caudal
epidural steroids, which were classified as strong (9).  Thus,
the development of transforaminal ventral epidural
adhesiolysis was visualized to produce better results with
improved adhesiolysis and decompression, finally leading
to target-specific delivery of the injectate.

Surgical approaches to the removal of compressive scar
tissue are invasive and costly and do not guarantee suc-
cess, as there may be regrowth of the scar tissue or irre-
versible nerve damage (1, 4, 30).  An alternative which
can be used in patients with failed spinal surgery is cath-
eter-guided lysis of epidural adhesions.  Epidural
adhesiolysis or neuroplasty in the posterior epidural space
is the treatment most frequently employed (5-9, 13, 18,
25).  This entails placing a fluoroscopically guided, spiral-
tipped catheter via the sacral canal into the “filling defect”
found on prior epidurography.  The catheter commonly
follows a path in the posterior epidural space and the tip is
positioned in the scar tissue, laterally, as close to the af-
fected nerve root as possible.  This procedure has been
described extensively in the literature and has proven to
be of relative success and safety for many years (5-9, 13,
18, 25).

METHODS

This retrospective case analysis included 14 patients.  The
inclusion criteria for this technique were failed back syn-
drome characterized by complaints of back and radicular
lower extremity pain, epidural fibrosis secondary to either
failed back syndrome or inflammatory irritation from

chemical irritation of the disc.  Positive “filling” defect on
epidurography, presence of scar tissue on magnetic reso-
nance imaging (MRI), and a positive response to transfo-
raminal selective epidural injection were essential prior to
undergoing transforaminal lumbar epidural adhesiolysis.

Transforaminal ventral epidural adhesiolysis was per-
formed on an outpatient basis in all patients.  An intrave-
nous infusion during mild sedation and appropriate moni-
toring was carried out in each patient.  All procedures were
performed in the operating room under sterile technique
under fluoroscopic visualization.  In order to reach the an-
terior portion of the nerve, a needle was placed obliquely
through the intervertebral foramen.  After appropriate po-
sitioning of the fluoroscopic image with alignment of ver-
tebral endplates, the fluoroscope was directed in a 35-40°
oblique angle to visualize the opening of the intravertebral
foramen.  At this time, a 17-guage Touhy blunt trochar
was advanced using tunnel vision under the pedicle.  Once
appropriate contact with bone was made and confirmed
under fluoroscopy, the needle was then slowly advanced
from the posterior (dorsal) border of the neural foramina
to the intravertebral space parallel to and “hugging” the
inferior border of the pedicle.  Appropriate care was taken
to avoid nerve injury and only minimal paresthesia was
elicited while advancing to the posterior vertebral body.
Once the needle tip was revealed to be in the mid forami-
nal or subarticular zone with a posterior anterior image,
with the needle bevel facing posteriorly a Brevikath® cath-
eter (EpiMed International, Inc., Gloversville, NY) was
gently advanced under the exiting nerve root and into the
ventral epidural space.  Whenever necessary, the bevel was
rotated cephalad to steer the catheter appropriately.  Fol-
lowing this, after achieving a confirmation of ventral lat-
eral radicular contrast spread, an initial injection of 3.5
mL of 0.5% bupivacaine with or without 100 mg of fenta-
nyl followed by 1500 units of hyaluronidase (1 mL) and
slow infusion of 10% sodium chloride solution with the
injection of triamcinolone acetate 40 mg was carried out.
Following this, the catheter was removed and patients were
discharged home.  Figs. 1 to 4 show the transforaminal
ventral adhesiolysis technique utilized in these patients.

Each patient was evaluated for the amount of relief of pain
on the basis of a verbal 10-point pain scale during each
visit.  Patients were also evaluated for any potential com-
plications.  Demographic features of age, mode of onset of
pain, gender, weight, height, duration of pain, and history
of previous surgical intervention were recorded.
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An example of the transforaminal neurolysis technique is presented here.  The patient previously had a herni-
ated nucleus propulsus at L5-S1 encroaching on the L5 nerve root.  Said patient presented with L5 neuropathic
symptomatology following laminectomy/microdiscectomy at L5 to S1.

Fig. 1.  Needle placement in the
lateral recess of the L5 neural fo-
ramen.  Contrast study shows a
filling defect.

Fig. 2.  Lateral view demonstrates a similar filling defect as in Fig.
1.  Note that the needle is flush against the vertebral body under the
L5 pedicle (retrovertebral contact).

Fig. 3.  After hydromechanical dissection/irrigation with 20 cc of
sterile saline, a repeat posteroanterior contrast study clearly demon-
strates free flow of contrast along the epidural space, exiting nerve
root, dorsal root ganglion, and exiting ventral ramus.

Fig. 4.  Final confirmation of 360
degrees’ circumferential adhe-
siolysis is confirmed by a lateral
view demonstrating an unob-
structed L5 nerve root.

RESULTS

Demographic data are shown in Table 1.  Pain relief is
illustrated in Fig. 5.  The quality of pain relief was charac-
terized as less than 50% relief, or greater than 50% relief.
Pain relief greater than 50% was considered significant,
and these patients were characterized as successful with
“significant pain relief.”  As shown in Fig. 5, 13 of 14
patients obtained significant pain relief, however for less
than 1 month.  At 1 month the significant relief decreased

to 71% of the patients, whereas significant relief decreased
to 57% at 3 months, 43% at 6 months and 21% at 1 year.

Patients were evaluated for various types of complications,
including infection, rash, and subarachnoid blockade.
There were no complications of subarachnoid blockade or
infection.  In addition, there were no reports of arachnoidi-
tis, paralysis, weakness, bladder disturbances, or any other
serious complications.
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DISCUSSION

Epidural fibrosis is a common phenomenon resulting in
chronic intractable low back pain not amenable to tradi-
tional modalities of treatment.  Epidural fibrosis is detected
in lateral, ventral, and dorsal compartments of the epidu-
ral space (20, 22).  In the ventral epidural space, scar tis-
sue can form from the disc and/or the vertebral body (22).
A defective disc may leak glycoproteins (31), immuno-
globulin-G (32), and phospholipase (33), as well as anti-
genic substances (34).  Continued leakage of these chemi-
cal substances may perpetuate an inflammatory response
via sensitization of previously silent nociceptors.  Scar tis-
sue resulting from defects in the disc, i.e., contents of the
nucleus pulposus, may persist despite surgical treatment
and continue to produce chronic low back and radicular
pain (35).  Chronic low back pain may persist as a “me-
chanical pain” by continued posterior and posterolateral
annular fissuring since fibrosis “fixes” the nerve root in
one position and increases the susceptibility of the nerve
root to tension or compression (36-38).

Histological injury to the nerve roots and dorsal root gan-
glia may occur with or without compression, resulting in
persistence of radicular symptoms (35).  Structures in the
ventral epidural space may become highly sensitized by
mechanical and/or chemical irritation, resulting in axial or

extremity pain (36).  These vulnerable structures include
the ventral dura, posterior longitudinal ligament, vertebral
periosteum, dural attachments and epiradicular components
(nerve-root sleeve or epidural membrane).  The ventral epi-
dural space is extensively innervated by the sinuvertebral
nerve and sympathetic nervous system and consequently
plays an important role in the transmission of nociceptive
information (37, 38). This complex network of nerves can
highly sensitize the area, resulting in chronic low back pain.

Clinically, dorsal root compression presents as a sharp
lancinating pain, which is dependent upon movement.
Therefore, traction on radicular elements produces radicu-
lar pain, i.e., sciatica.  Ventral root compression produces
a very different sensation.  This pain is a deep aching pain,
which can be debilitating to the patient.  It often involves
muscle spasms and cramping.

The anatomy of the lumbar epidural space and foramen
has been studied extensively (39-41).  Myelography (42),
spinal epiduroscopy (43, 44), MRI and computed tomo-
graphic scan technologies in cadavers (45) have been used.
These studies have provided anatomical information on
structures of the intervertebral foramen, which include the
relative locations of existing neural and vascular elements,
along with the fixation of the extrathecal epiradicular struc-
tures, nerve roots, and dura.  Foraminal dural attachments
are more dense and firmly developed at lower vertebral
levels such as the L5-S1.  These attachments appear to fix
the exiting spinal nerves to the ventral root canal and play
an important role in the generation of radicular symptoms.
Nerve root irritation or traction can result in radicular pain.

Ventral dural attachments also bind the dura between the
lateral and the medial foramen and posterior longitudinal
ligament, thus contributing to axial pain (40, 41).  This

Table 1. Patient characteristics
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Fig. 5. Illustration of relief (>50%) in months
following transforaminal ventral epidural
adhesiolysis
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condition exemplifies “neuropathic axial pain.”  Low back
pain will thus be elicited by straight leg raise testing, as
this maneuver produces a “shearing” or tension on the ven-
tral dura.  Spencer et al (40) identified ligaments connect-
ing the “sheath of the extrathecal posterior nerve root to
the inferior pedicles of the respective foramen.”  When
traction is applied to the posterior longitudinal ligament
and vertebral periosteum, the result is low back, hip and/
or buttock pain.

Percutaneous transforaminal epidural adhesiolysis is a
novel approach to painful structures in the ventral epidu-
ral space.  In the traditional transcaudal technique, the cath-
eter often ends up in the dorsal epidural space but rarely
can be navigated out into the root canal, thus possibly miss-
ing the pathologic lesion.  The use of neuroforaminal en-
doscopy to enhance this transforaminal ventral approach
can reveal inflammation in ventral structures.  Inflamma-
tion and space occupying lesions often prevent precise in-
jection by a posterior approach.  The transforaminal ap-
proach to lysis of epidural adhesions appears to provide a
safe and accurate delivery of medications into an area of
the spinal column not previously addressed.

Transforaminal epidural adhesiolysis, like caudal or
intralaminar epidural adhesiolysis, imposes a variety of
considerations and concerns.  Overpressurization (hydrau-
lic decompression/neurolysis) by pressure and/or volume
may cause iatrogenic compartment syndrome, producing
ischemia of the cauda equina, thus resulting in compres-
sion of neural elements and ensuing dysfunction.  Slow
injection with low pressure on the syringe is essential.
Complications from overpressurization may include sexual,
bowel, and bladder dysfunction and worsening of pain.
There may be a greater potential for harm in the ventral
than dorsal area.  Due to a rich vascular supply, there is an
increased tendency for bleeding and epidural hematoma,
damage to dorsal root ganglia via compression, ischemia,
etc.

General precautions involving this technique include the
usual concerns when applying intraspinal interventions.  It
is important to verify that patients are not on medications
that would interfere with bleeding and clotting.  The
patient’s pain may be related to an infectious process.
Therefore, it is recommended that careful screening be car-
ried out to rule out infection.  An infectious disease con-
sult may be warranted in some cases.  Furthermore, inad-
vertent procedural trauma to segmental nerve roots by
needles can give rise to painful neuropathies.  A complica-

tion from the placement of a needle or catheter with
overpressurization can include perineal numbness, which
will usually resolve in 1 to 2 months.  Some patients will
present with ongoing neuropathological processes affect-
ing the bladder and bowel.  Appropriate urodynamic stud-
ies may be required.  Patients with previous surgery may
have a partial cut through the dura, with incomplete heal-
ing.  The injection of fluids under pressure can readily find
a path of least resistance through the dural tear into the
subdural space.  In patients who have constrictive scar tis-
sue in the epidural space as well as arachnoiditis, even a
small volume of subdural injection of any substance can
give rise to significant subsequent deficits as evidenced by
bowel, bladder, and sexual dysfunction and weakness/
numbness spreading to greater than anticipated dermatomal
areas.

The results of this case study show that ventral epidural
lysis of adhesions with hypertonic saline neurolysis is ef-
fective in managing chronic low back and lower extremity
pain in patients who failed to respond to other conserva-
tive modalities of treatment, including fluoroscopically di-
rected transforaminal epidural steroid injections.  This study
showed that significant pain relief was seen in almost all
patients; even though at 6 months only 27% of the patients
experienced relief, which declined to 20% at 1 year.  In
addition, the results of the present study are not superior to
the controlled studies with application of caudal epidural
adhesiolysis (5, 6, 13).

This case analysis is the first report of treatment of pa-
tients with transforaminal epidural adhesiolysis.  However,
the study was neither prospective nor randomized.  Hence,
this report may be criticized for its retrospective nature.
However, we believe that the results are promising; and a
controlled, prospective, randomized clinical trial is essen-
tial to prove these results.  It may also be worthwhile to
compare the results of transforaminal ventral epidural
adhesiolysis with caudal or interlaminar epidural
adhesiolysis.

CONCLUSION

Transforaminal epidural adhesiolysis is proposed as a novel
therapeutic intervention to treat low back and leg pain re-
sulting from epidural adhesions.  The recommended ap-
proach to treating radicular pain from L1-5 would be trans-
foraminal, whereas a caudal approach is more appropriate
at the S1 level.  Although further controlled studies are
warranted, transforaminal ventral epidural adhesiolysis
appears to offer a promising alternative method of treating
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intractable low back pain and radicular pain in patients
with failed back surgery.
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