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GUEST LECTURE
Michadl Karasek, M.D.
1180 Patterson #1C
Eugene, OR 97401

Thisisthefirst of aseries of discussions regarding the neurological evaluation asit relates to the Spine
Pain patient. My friends and colleagues in I SIS frequently express a sense of insecurity when it comes to
the Neuro exam, the possibility of undetected neuro deficit, and the interpretation of neurological tests
such as myelography, electromyography (EMG), nerve stimulation studies (NSS or NCV), evoked
potential testing (EP) and so forth. A good, reliable, basic neurologic exam for everyday useis discussed
here. Future discussions may focus on localization within the neuraxis, common peripheral neuropathies
and entrapment syndromes, the use of electrophysiologic testing, how EMG and other tests complement
the injection data, decision making in spinal syndromes with neurological implications (i.e., thereisa
neurologic deficit to monitor or consider in the clinical decision making), and any other areas of interest
to the ISIS members.

The value of skill in performing and interpreting a good neurologic exam may or may not be obvious to
many of our readers. Often patients come to the Spinal Diagnostic Specialist without a sophisticated
exam. It may not be correct to assume there is no neurologic deficit, or that the findings described are
accurate. The patient may be "neurologically unstable" (a changing neurologic picture) while the workup
progresses. The extent of neuro deficit may determine the urgency and order of indicated tests. It is often
neither practical nor helpful to have a neurologic consult or follow your cases. So it is helpful to learn a
basic exam and get good at it. Consider observing a neurologist friend.

Rule Number 1: Y ou must have a basic exam you perform in the same order every time. This need not be
an elaborate exam and can take only a few minutes, but you must cover all parts of the exam every time
or neurologic abnormalities will be missed. It is also much easier to become skilled, swift, and smooth at
thisif you do it every time. After you perform your basic exam, you can then expand the analysis of
specific areas of interest. Obvioudly, | am referring here to the first time examination of the New Peatient,
which need not be repeated in its entirety on subsequent visits.

To give an example: consider the patient with possible cervical radiculopathy. This may be a 52-year old
attorney's wife with shoulder pain, vague hand numbness, and difficulty using the hand (weak grip?) by
history. There is moderate spondylosis on MRI with borderline spinal and foraminal stenosis. Y our
history reveals no clear myelopathic symptoms such as Lhermitte's or balance disturbance Y ou perform a
basic screening neuro exam to rule out spasticity, ataxia. loss of position or vibration sense (dorsal
column function), and bilateral or diffuse weakness. This helps narrow down the differential diagnosis,
eliminating B12, peripheral neuropathy, and other central problems that may coexist with her painful
cervical spondylosis. Now you can focus on the symptomatic limb (specific area of interest) and
consider: Isanerve root involved or is an entrapment neuropathy presenting in asimilar fashion? The
examination of the limb will be more detailed and specifically designed to answer those questions.

What are the elements of the Basic Neurologic Exam? | would suggest the following.

1. Mental Status. Thisisusually evaluated during the history taking by noting the patient's
ability to tell the story of his’her illness, memory for details, etc. If a spouse does al the
talking, aflag should go up in your mind. The best single question in amicro mental status
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exam isthe exact date. The second best test is serial 7's.

2. Cranial Nerves. Use a penlight that the patient follows so that you test conjugate gaze,
rule out nystagmus, and check pupil symmetry and response to light. Ask the patient to
grimace and stick out his’her tongue. CN 3, 4, 6, 7, and 12 are tested in 15 seconds. Add
quick Visual Fields, sensation on cheeks, and gag reflex for 2, 5, 9 and 10 (optional).

3. Motor. Check upper extremity shoulder shrug (trapezius), deltoid, biceps, brachioradialis,
infraspinatus, radial and ulnar wrist extensors, grip, wrist flexors, triceps, thenar group (I
prefer APE but many test Opponens pollicis), interossei. Look for scapular winging. Look
for atrophy/fasciculations/tremor.

4. Motor. Check tower extremity hip flexors, quads, tibialis anterior, extensor hallucis
longus, peroneus longus, hamstrings with patient seated. Then stand to test gait/station, and
have the patient raise on tiptoe on each foot for gastrocnemius test.

5. Reflexes. Check reflexes after evaluating muscle strength, since this slightly increases
reflexes and asymmetries will be more obvious. Check reflexes at slightly different muscle
tensions about 3-4 times. Use Jendrassic's maneuver (patient grips and bites down to
accentuate reflexes) before calling reflex absent. Check for Babinski's response. Get
yourself agood reflex hammer - preferably German. Check at this time for appropriate
Tinel's signs (shock in the distribution of a peripheral nerve when lightly tapping that nerve
over asite of entrapment).

6. Gait/Station. Ask patient to tandem walk 6-8 feet. Check Romberg by having them stand
with feet together and eyes closed while you stand ready to catch patient (do they always
fall towards you no matter where you stand?)

7. Sensory. - Check pin detection (keep a Petrie dish full of disposable straight pins by the
exam table). Check vibratory sense over the lateral malleolus with large tuning fork. Check
light touch.

This entire exam should take about five to ten minutes or lessif normal. | have not included a description
of the best method of testing each muscle, myotomes and peripheral nerves tested, or what conclusions to
draw if elements of the exam are abnormal (like Romberg tests dorsal columns with eyes closed but if the
patient cannot stand with feet together and eyes open cerebellar, dorsal column, peripheral nerve, and
even labyrinthine function could be implicated). | am more than happy to go into it in a future newsl etter
or viaE-Mail (drdisco@msn.com).

Rule Number 2: Y ou have not determined a muscle's strength unless you have overcome that muscle. 90
pound lady neurologists and physiatrists learn this and learn to break any muscle by testing at the point in
the muscl€e's excursion where the tester has just enough mechanical advantage. | see patients amost every
day who have subtle triceps weakness missed by the referring physician because of failure to observe this
simple rule.

Rule Number 3: Remember that the general goal of the neurologic exam is to seek a unifying lesion of
the nervous system that will explain the patient's findings and complaints. A single lesion is best but a
multifocat or diffuse process should not be missed, especially if asurgical procedure is contemplated.
This processis seen in its simplest terms in the differentiation between an entrapment neuropathy and a
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radiculopathy, Both present with limb pain and sensory/motor signs and symptoms. The clinician
determines the deficit on exam, then considers whether thisis best explained by one or the other. For
example, in the case of median nerve entrapment versus C6 radicul opathy, the sensory complaints are
similar so the exam seeks to discover weakness of C6 nonmedian muscles (such as brachioradialis)
which would implicate the C6 root. Alternatively, weakness of non-C6 median muscles (such as the
thenar group muscles) will suggest a peripheral problem of the median nerve.

If the Spine Diagnostician has the ability to perform a solid exam, this process becomes easier even fairly
simple. Neurologic sophistication tends to increase as skill in performing the Neuro Exam increases.
Selecting the appropriate testing (especially when to inject versus image versus obtain EMG/NSS) can be
based on a clearer understanding of the questions to be answered when a more clearly developed
differential diagnosis has been considered.

Attached is a Template for the standard Neurological Exam that is used in our office.

The following reading list is recommended:
1. Clinical Examinationsin Neurology. Mayo Clinic and Foundation. WE Saunders.
2. The Neurological Examination. DeLong. Harper & Row.

3. Principles of Neurology. Adams and Victor. McGraw Hill. Chapter 1, "The Clinical
Method of Neurology".

4. " Aids to the Examination of the Peripheral Nervous System." Medical Research Council
Memorandum No. 45, London: Her Mgjesty's Stationery Office, 1976.

NEUROLOGICAL EXAMINATION:
MENTAL STATUS:
Patient alert, oriented. Affect, abstract thought, judgment, memory, speech intact.

CRANIAL NERVES:

2 - VF full. Fundiscopic wnl. 3,4,6 - FOM full. PERRLA. 5 - intact motor and sensory. 7 -
good facial symmetry. 8-12 - intact.

MOTOR:
Muscle Strength Tests:

Upper Extremity: R/5 L/5 (5/5=wnl)
Supraspinatus
Infraspinatus
Deltoid
Biceps
Brachioradialis
Wrist Ext Rad
Wrist Ext Uln
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Triceps
APB
ADQ

Lower Extremity:
Hip Flex
Quad
Quad
Tib Ant.
EHL
Peroneus L ong.
Gastrocs.
Hamstrings
Gluteus Max.

Reflexes R L (0-4 4=clonus)
Biceps
Brachioradialis
Triceps
Patellar
Achilles

Pathological Reflexes: None Babinski R L

Gait/Station wnl abnl
Tandem Walking:
Romberg

Cerebdllar:

Finger/Nose wnl abnl
Heel/Shin wnl abnl

SENSORY::
Intact to primary sensory modalities. Pin, light touch, vibratory, and position tested.
ADDITIONAL TESTING:

SLR

SI JOINT
SACRAL THRUST
FACET EXAM
ETC
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ONGOING RESEARCH

Discograms Can Predict Surgical Outcome
Derby R, Schwarzer A, Bogduk N
1850 Sullivan Avenue #100
Daly City, CA 94015

We present a protocol for grading the sensitivity of the disc annulus and use the
protocol to predict surgical outcome. Discs are classified on a scale from zero to
four depending on the sensitivity of the annulus to pressurization by injected
contrast solution (Table 1) . Patients who have significant concordant pain
provocation to minimal pressure are classified as grade 4 chemically sensitized.
Those patients who have their pain provoked at pressures between standing and
lying (30 to 50 psi) are classified as mechanically sensitive. To validate the
classification scheme we hypothesized that patients with a chemically sensitized
outer annulus would not get better following a posterior fusion, diskectomy or
both, but would get better following an interbody fusion with or without posterior
stabilization. We further hypothesized that patients with radiologic instability or
patients with one or more mechanically sensitized disc and clinical instability
would get better with a posterior fusion alone.

Tablel: Disc Classification

Intradiscal Pressureat  Pain Severity Pain Concordancy
Pain Provocation

0 Normal >100 psi No pain

1 50 psi or greater >6/10 Concordant
Asymptomatic >50 psi >5/10 Discordant
2 50to 100 psi >5/10 Concordant
Indeterminant <50 psi >5/10 Discordant
3 Mechanical 30to50psi or>15ps  >5/10 Concordant

above opening pressure

4 Chemical <30 psi and <15 psi >5/10 Concordant
above opening pressure
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M ethods:

Discs were injected using a device that delivered .5 mis solution per revolution of
a screw attachment. A pressure gauge attached to the syringe recorded pressures
on both adigital display and a hard copy graft of pressure vrstime. After each .5
mi incremental injection of nonionic contrast solution, we recorded intradiscal
pressure, contrast location, and pain provocation. An opening pressure was
recorded when contrast was first seen entering the disc nucleus.

For the purpose of correlating surgical outcome with discogram provocation, a
patient was classified by the disc with the most sensitive annulus.

Surgery outcome was graded as much better , better, same, or worse by
combining the NASS patient satisfaction index, pain scale , medication use, and
medical system usage. To reduce the likelihood that a patient would not admit
dissatisfaction to the primary care giver, we excluded patients who were referred
from the first authors' spine group. Clinical instability was considered present
when a patient could not arise comfortably from flexion without assistance and
the patient reported an increasing frequency and duration of back pain flares set
off by minor unguarded movements.

Results:

A nurse research assistant interviewed 50 patients by telephone who had
discography 12 to 18 months prior to interview. There were 24 men and 26
women with an average age of 44 referred by 32 different physicians. Twenty one
patients had prior back surgery and of those 11 had prior fusions. All patients had
pain for greater than six months prior to discogram. Fifty eight per cent of the
patients were Worker's Compensation injury cases.

Thirty five patients underwent spinal surgery an average of 10 months (range 6 to
16 months) prior to interview. The surgeries were performed by 30 different spine
surgeons. All discograms were performed by the first author. Three patients had
diskectomy, 17 patients had a diskectomy and posterior fusion, 4 patients had an
interbody fusion and 10 patients had combination anterior fusion and posterior
fusion with pedical screw instrumentation. There were similar numbers of
patients who underwent one, two, or three level fusionsin both the interbody
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group and the posterior fusion group. Identifying three or more symptomatic discs
was the most common reason for not offering surgery.

Twenty nine patients had one or more discs with a class 4 sensitized annulus. The
cross- tabulation of surgical outcome vrs surgery type shows that when the
anterior column surgery was included, 80% of the patients were better or much
better. In contrast, posterior surgery had a 27% success rate and of the three who
were better one had radiologic instability and one had a moderate sized disc
herniation and complete relief of back and leg pain following a selective nerve
root block (Table 2). One patient who did not have surgery and who was better at
follow up had a radiofrequency intranuclear burn procedure performed in her two
symptomatic discs.

Table 2: Chemical - Class 4

Surgery Type Much Better Better Same Worse
No Surgery 2 )

Diskectomy 1
Diskectomy + 3 4 4
Posterior

Fusion

Interbody Fusion 2

Interbod_y Fuson 4 1 2

+ Posterior

Fusion

P<.01

Twelve patients had one or more discs with a class 3 mechanically sensitized
annulus. All patients who underwent posterior fusion and had a good result had
either radiologic, clinical instability, or both. The only group of patients who did
not do well were the ones who underwent a diskectomy and those who did not
have surgery.

Table 3: Mechanical - Class 3

http://sal/nl1997j/disco.htm (3 of 5) [8/11/2002 3:24:48 PM]



ISIS Newsletter, January 1997

Surgery Type Much Better Better Same Worse
No Surgery S
Diskectomy 1

Diskectomy + 3
Posterior

Fusion
Interbody Fusion 1

Interbody Fusion 1 1
+ Posterior

Fusion

P<.01

Six patients had discs with an indeterminant classification (Table 4). The one
patient who was better after alaminotomy and diskectomy had a moderate sized
disc protrusion and 70/30 leg vrs back pain.

Table 4. Indeterminant - Class 2
Surgery Type Much Better Better Same Worse
Diskectomy 1

Diskectomy + 2 1
Posterior

Fusion

Hardware 2
Removal

Conclusion;

This study presents a protocol for classifying the sensitivity of the disc annulus
and using the protocol we could predict short term surgical results. Patients
having one or more discs sensitive to low pressure stimulation may have a
chemically irritated annulus and perhaps a diskectomy and posterior fusion either
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Inadequately unweights the remaining annulus or the remaining annular tissue
continues to cause chemical irritation. This conclusion may explain the poor
surgical results following a diskectomy and posterior fusion in contrast to 80%
good surgical results with interbody fusion . Patients who could sustain higher
testing pressures before concordant pain provocation and have clinical or
radiologic instability may do well with a posterior fusion alone.

http://sal/nl1997j/disco.htm (5 of 5) [8/11/2002 3:24:48 PM]


http://sal/isisupdate/maps/btnbar.map

ISIS Newsletter, January 1997 - APLD

APLD
A Prospective Study In An Outpatient
Surgical Setting

Robert S. Mathews, M.D. George M. Kent, M.D. Matthew R. Miller, PA-C
ABSTRACT

Automated Percutaneous Lumbar Discectomy (APLD) isaviable option for the
surgical management of herniated disc in the lumbar spine. In this prospective
study, Automated Percutaneous L umbar Discectomy was performed in 45
patients, following a defined protocol of physical and diagnostic evaluation.

Patient evaluations were performed at the MD SpineCenter-PS| in Lancaster.
Pennsylvania. All 45 patients presented with alumbosciatalgia and had failed to
have symptomatic relief following an acute Jow back program for 61+ days post
injury. In each case. Discography with CT Nucleography was performed on the
suspect disc level and at least one other level (6,11). Flexion-Extension views of
the lumbar spine were also obtained following the Discogram procedure.

Patients had follow-up for six months post-APLD and data regarding pain scale
comparison, need for medication. improvement in activities of daily living
(ADL's) and return to work statusis discussed. No patient suffered neurovascular
compromise or infection. The advantages include avoidance of complications
associated with open surgery, rapid recovery and reduced morbidity and
mortality. In all cases, the procedure is done under |V sedation in an outpatient
surgical setting .

* No benefitsin any form have been received or will be received from a
commercial party directly or indirectly to the subject of this article.

+ Address correspondence and reprint to the MD SpineCenter-PSI. Box 7171.
Lancaster. PA. 17602-2226

INTRODUCTION

Backache is second only to headache as the most common medical complaint,
and is second only to the common cold as a reason for missed work(1).
Herniation of the intervertebral disc isthe most common cause of sciatica. The
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nucleus of the disc can be placed under so much pressure that it can cause the
annulus to herniate or rupture. When this occurs, it may create pressure against
one or more of the spinal nerves which can cause pain in the back, leg or foot(2).
The primary treatment for disc herniation with associated sciaticais
conservative(3). However, if conservative therapy failsto relieve the pain, a
surgical procedure may be considered. Surgical treatments for herniated lumbar
discs include automated percutaneous lumbar discectomy (APLD), the open
surgery procedures of microdiscectomy, laminectomy and laminectomy
arthrodesis(2).

Risks of open disc surgery include: infection, arachnoiditis, dural tears, adhesions
around the nerve roots, and spinal instability(8). Joseph A. Barr(6) advised that
we must find another technique to remove the disc material with fewer
complications.

Percutaneous discectomy was developed to reduce complications of disc surgery.
Hijikatafirst described percutaneous nucleotomy in 1975(4). In 1985, Onik et al.
Introduced a nucleotome for percutaneous automated discectomy(5). The
nucleotome system was also used by Rezaian and Ghista(7) in a 1995 study on
percutaneous discectomy. It is the present authors opinion that APLD isaviable
surgical treatment for non-sequestered disc herniations. For our purposes, we
prefer the Nucleotome System by Surgical Dynamics for performance of APLD.

MATERIALSand METHODS

APLD criteriawere met by 45 patients. All had complaint of back and/or leg pain
resulting from a variety of domestic, vehicular and work related injuries. All had
undergone a complete history and physical examination including athorough
muscul oskeletal and neurologic examination. Patient eval uations were performed
at the MD SpineCenter- PSI in Lancaster, Pennsylvania. Average patient age was
38 with arange of 18-50. There were 20 females and 25 males.

|n association with the exam, all 45 patients completed a pain drawing and apain
scale. All were a minimum of 61 days post-injury and had unresolved physical
complaints following a conservative program of therapy. CT or MR imaging was
performed of the lumbar spine (typically L1-S)to rule out HNP, fracture, stenosis,
etc., aswell as other significant pathologies that might be causal, including space
occupying lesion, infection, renal disorders, hernia, and abdominal aortic
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aneurysm. Serum analysis including CBC with differential. Chem 20, sed rate,
PT, PTT, bleeding time and PSA (male > 40) were also performed to assess for
infection, anemia, electrolyte imbalance, diabetes, prostate cancer, coagul opathy
and other blood dyscrasias.

MRI, CT, and Myelography have long been considered the means by which
demonstrated pathology visible on these studies and data derived from history

and physical, has been used to diagnose pathology of the spine. Where sciatic
pain isthe primary source of complaint, discography and pain provocation tells us
which level requires ZPLD(7).

Discography explicitly determines whether or not adisc is Painful(11,12).
Further, our experience has shown that discography will often reveal annular
disruption or herniation in instances where more standard imaging studies have
failed to identify this.

Discography will prove or disprove an association between visible pathology and
the patient's subjective sciatic pain in asingle diagnostic test. The key feature of
discography is the patient's pain provocation (response), not the appearance of the
disc(12,13). A study by Walsh and Weinstein et al(12) revealed a O percent
false-positive rate for discography involving seven symptomatic and ten
asymptomatic subjects. The study further revealed that in a positive discogram,
stimulation of the disc reproduces the patient's exact subjective sciatic pain. This
IS important when considering the 1968 study of Holt(14) in which there existed a
large false-positive rate in the subjects tested. Several important aspects of this
study have been since called into question, although some still refer to this study
In showing discography: to be unreliable and inferior to MRI for the purposes of
diagnosing disc pathology.

Patients over 50 years of age typically have age related degenerative changes
involving the annulus fibrosis and nucleus. Patients in this age group will respond
best to a combination of treatment programs. Patients with Diabetes Mellitus
should be excluded from consideration for APLD due to compromised healing
ability and increased risk of post-operative infection.

ANESTHESIA
All 45 patients had evaluation of current and past medical problems through the
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history and physical examination including social and family history,
medications, allergies and sensitivities, review of systems, and anesthesia history.
None had history of significant reaction to intravenous anesthetics. All patients
had an average physical status classification of 1, as described by the American
Society of Anesthesiologists(9). All were able to lie prone on the procedure table
without fear of airway compromise due to body habitus or other problems. All
patients received |V sedation, delivered by licensed anesthesia providers. Each
patient was constantly attended in association with ECC, pulse oximetry and
blood pressure monitoring.

PROCEDURE

A special radiolucent C-Arm table was used in association with a prone patient
position. The table has cut-outs in the lumbar region, so asto alow the C-arm to
be angled 45-50 degrees (from posterolateral to anteromedial) toward the annulus
fibrosis, 9-12 cm from midline, at the difficult L5-S1 level. The approach angle
should be both parallel and midway between the endplates of the involved disc. It
should also be lateral to an imaginary line drawn between the medial borders of
the pedicles on an AP vicw, so as to avoid the thecal sac which lies medial to that
line. (seefigure A)

Thefield is prepped and draped in a sterile manner. The C-arm head is also
covered with a sterile clear plastic drape. The C-arm isthen positioned so asto
create an approach window to the involved disc as described above. The spinal
needle is used to establish the skin entry point within the approach window
created by the C-arm and a sterile skin marker is used to mark this point. Once
adequate anesthesia is achieved, 1% Xylocaine with Epinephrineisinjected into
the skin and musculature of the approach pathway with along spinal needle.

A 3mm skin incision is made at the entry point and a 17 gauge X 6 inch spinal
needle with stylet isinserted on the side of the herniation. Under strict
fluoroscopic control, the needle is advanced aong the central beam of the C-arm
within the established window. Optimally. the head of the needle is superimposed
over the point, creating a"dot". Thiswill minimize the possibility of the needle
drifting posterior and inferior toward the adjacent nerve root, resulting in
radicular pain. When the fibrous texture of the annulusisfelt, further
advancement of the needleis halted. An AP and lateral view is obtained to
document the position of the needle at the posterolateral border of the annulus
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and that it is not traversing the thecal sac. A local anesthetic is then placed at the
annulus to avoid discomfort associated with cannulation of the annular fibers.
Upon confirmation of the position, the needle is then advanced through the
annulus toward the center of the disc based on AP and lateral views. The stylet is
then removed. A Discogram is carried out for purposes of further validating
proper positioning within the disc.

A 18 gauge X 16 inch spinal needle with removable hub and stylet will act asa
guidewire and is inserted through the existing spinal needle, held manually in
place to avoid altering its position. The hub of the long guidewire is removed and
the 6 inch needle is removed over the guidewire. A straight cannula with tapered
dilator and removable hub is passed over the guidewire down to the wall of the
annulus. The position of the dilator is confirmed fluoroscopically in both AP and
|ateral views.

Surgical Approach Angle

FLUOROSCOPY SCREEN

DISC ANNULUS __ /@ s

DISC MUCLEUS —[fil} .
s 4

The approach angle should be both parallel and midway between the endplates of
the involved disc. It should also be lateral to an imaginary line drawn between the
medial borders of the pedicles on an AP view, so as to avoid the thecal sac which
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lies media to that line.

The Nucleotome has ablunt end, is 8 incheslong. and isavailablein 2.0, 2.5 and
3.5mm diameters. A small opening at the tip of the Nucleotome in combination
with a cutting blade allows nuclear material to be pulled into the opening, cut, and
transferred to a suction canister and control console via a closed system of sterile
salineirrigation.

Careful attention is paid to prevent alteration in the position of the guidewire
within the annulus while advancing the dilator. Once the cannulaisin position,
the dilator is removed and a trephine is inserted through the cannula and
advanced to the posterior annular border. While stabilizing the cannula with one
hand, the trephine is used to create a 2.0-3.5mm opening in the annulus
(depending on the size tray being used).

After penetration of the annulus. the trephine is removed from within the cannula
and the nucleotome is introduced. The Nucleotome has a blunt end, is 8 inches
long. and isavailablein 2.0, 2.5 and 3.5mm diameters. A small opening at thetip
of the Nucleotome in combination with a cutting blade allows nuclear material to
be pulled into the opening, cut, and transferred to a suction canister and control
console via a closed system of sterile salineirrigation. This system isan
Important aspect of the procedureill that it represents the means by which
infection rates are markedly reduced. Thisis compared to earlier methods of
percutaneous disc surgery in which the disc was repeatedly entered with forceps
or rongeurs(10).

The cutting blade is driven by nitrogen gas and controlled via a foot pedal
attached to the console. The cut rate of the blade is also controlled through the
console. The nucleotome is operated for 10 minutes, manipulating the tip up,
down, anterior and posterior. Special attention is given to removing nuclear
material from the posterolateral aspect of the disc.

At the end of the procedure, the Nucleotome is removed and 80mg of
Depo-medrol mixed with 0.25% marcaineisinstilled into the operative disc and
the lateral epidural region to reduce inflammation induced by the surgery.
Additionally, all patients receive prophylactic Kefzol 1gm. or Erythromycin
500mg. IV during the procedure. Two hours post-procedure, all patients undergo
CT scanning of the operative level to assess for the presence of bleeding. Patients
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are discharged 3 hours post-op with prescriptions for 5 days of prophylactic oral
antibiotics, amedrol dose-pack, and Hydrocodone 5 mg. with Acetominophen
(Vicodin). All patients universally had pain relief in the recovery room.

It is important to note that once the Nucleotome is placed, we typically operated
the cutter for 10 minutes, based on the work of Shea et a(3), in which significant
decreases in intradiscal pressure were found to have occurred following annular
puncture by the trephine and 10 minutes of automated percutaneous discectomy.
No significant decreases in pressure occurred with an additional 30 minutes of
percutaneous discectomy

The average amount of disc material removed in each of the 45 patients was
1.5-2.0 gms. The goal in this regard was to decompress the disc, through use of
the trephine and 10 minutes use of the automated cutter, but not significantly alter
disc height so as to increase the load across the facet Joints(3).

COMPLICATIONS

All 45 patients followed for 6+ months post-APLD had no evidence of infection,
bleeding or neurologic compromise from APLD.

FOLLOW UP

Patients were followed at 1,2,4,6,12, and 24 weeks. Pain scales were obtained at
6,12 and 24 weeks. Physical therapy was initiated at week 2 and continued
typically for 4-6 weeks. All patients underwent gadolinium enhanced MRI (CT
where contraindicated) at §x weeks post-APLD to assess for interval change of
the operative level and to assess for complications.

RESULTS

Patient outcomes were classified as Excellent, Very Good, Good, Fair and Poor.
Data regarding the patient need for pain medication, the level of work or ADL
that they returned to post-surgery and the number of weeks required for return to
that level was also studied. Outcome criteriaincluded the following information:

1. Did the patient have reduction in their sciatic pain and to what
extent? (SEE FIGURE 1)
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2. What type of pain medication, if any, did the patient require?

3. Did the patient return to their pre-injury level of work or ADL'S?
(SEE FIGURE 2)

4. How many weeks el apsed before the patient returned to their
pre-injury level of work or ADL'sS? (SEE FIGURE 3)

The pre-APLD and the 24 week post-APLU Visual Analog Scores were
compared to calculate a percentage change. This data was used to address criteria
#1 above. Data necessary to address criteria #2 and #3 above, was obtained
through direct questioning of the patient during the 6 month follow-up period.
Criteria #4 was addressed through calculating the time elapsed from the date of
injury until the date the patient was released back to work or resumed their
pre-injury ADL's.

Excellent results were seen in 18 patients (40.0%). Patients in this group reported
complete relief of their sciatic symptoms 6-months following APLD. They
required no pain medication. 7 patients returned to their pre-injury level of
work/ADL'sin 0-4 weeks and 11 patients returned in 5-8 weeks.

Very Good results were seen in 6 patients (13.3%). Patients in this group reported
75%-90% relief of their sciatic symptoms and required PRN Acetominophen or
|buprofen for relief of their residual discomfort. These patients returned to their
pre-injury level of work /ADL'sin 5-8 weeks.

Good results were seen in 13 patients (28.9%). Patients in this group reported
50%-70% relief of their sciatic symptoms and required some type of NSAID or
non-schedule pain reliever such as tramadol HCL (Ultram), though less
frequently than before their surgery. 8 of these patients returned to their
pre-injury level of work /ADL'sin 5-8 weeks. The remaining 5 patients returned
in 9-15 weeks.

Fair results were seen in 4 patients (8.9%). Patients in this group reported
25%-45% relief of their sciatic symptoms and required an NSAID and/or a class
4 controlled substance. 3 of these patients returned to their pre-injury level of
work /ADL'sin 5-8 weeks. The remaining patient had not returned to work as of
the writing of this paper, however, they are self-carein their ADL's.
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Poor results were seen in 4 patients (8.9%). Patients in this group reported less
than 25% relief of their sciatic symptoms. Two of these patients had no subjective
relief but did return to light duty greater than 15 weeks post-surgery. 1 patient
returned to work in 9-15 weeks. The remaining patient had not returned to work
as of the writing of this paper, however, the patient is self-carein their ADL's.
Medication usage in this group was less defined, though these patients generally
require ongoing use of aclass 3 or class 4 controlled substance (Vicodin or
Darvocet).

Conclusions

Automated Percutaneous Lumbar Discectomy (APLD) isaviable option for the
surgical management of herniated disc in the lumbar spine. 82.2% of the patients
that underwent APLD had an excellent, very good or good result. Of the
remaining patients all but three had sufficient relief to return to at |east sedentary
work.

No patient was found to have suffered infection, bleeding, or neurovascular
compromise during the 6+ month post-op period.

Our primary patient goal was relief of pain caused by lumbosacral sciatica.
|maging studies were necessary to focus our search for pain foci, to assess for
sequestered disc fragments and extra-spinal pathology manifesting itself as sciatic
pain. Pain provocation testing, performed in association with Discography was
the single most important factor in deciding whether a patient was a candidate for
APLD. If we could not reproduce the patient's sciatic pain with this test, thereby
Isolating the offending disc, then we would not consider the patient for APLD.
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ONGOING RESEARCH
RADIOFREQUENCY LESION FOR INTERNAL DISC DISRUPTION

DAVID SALINGER. M .D.
555 Knowles Drive #210
L os Gates, CA 95030

Fluoroscopy is not medically necessary for the performance of an epidural steroid injection. Currently,
one of the most difficult diagnosesto treat for low back painisinternal disc derangement(IDD).
Although thereis alot of experimental and clinical research into the cause of this problem, littleisrealy
known of the mechanism of pain production. Many options have been advanced for this problem
including physical therapy, chiropractic manipulation, opiate therapy, Prolo therapy, operation fusion
and/or discectomy. The results are varied from 50% to greater than 80% depending on the study(2)
because of the great expense and difficulty in determining the anatomic lesion. Those that don't respond
to conservative care are often told to just live with the problem, because the complications of surgery are
often worse than the original problem. These patients may be diagnosed by discography, and until
recently, no good low morbidity procedure was available to help these patients. Surgical treatment
including discectomy and fusion has had some success in treating this problem, but because of the great
expense, other less costly alternatives are being sought to treat this problem. A few years ago, a
procedure was described by Dr. Meno Sluijter(3), whereby using radiofrequency (RF), alesion was
created in the nucleus of the disc and pain relief was attained. RF electrodes develop a high alternating
current density in a controlled discrete manner, and have been used in the past to make afocal lesion of a
nerve to achieve pain relief.(5,6) No prospective studies have yet been published, so a study was
undertaken involving 29 consecutive patients with discogram positive IDD who underwent discal RF of
the lumbar spine for one, two or three level disease.

METHODS

All patients underwent provocative discography at multiple levels to determine the extent of their
disease. Thiswas done using pressure monitoring (Merit Intellisystem) and patients underwent
post-discography CT scanning to determine the anatomy of the nucleus. Only one patient had had a prior
back operation. Patients were selected on the basis of refusal of open spinal surgery, or if they were not
deemed a surgical candidate. Selection was also based on awell-hydrated disc on MRI scan, asit was felt
aseverely degenerated disc would not be easily coagulated. Patients had either one, two or three level
disease. Lesioning was done using a Radionics 3C generator and a 15cm, 15mm active tip SMK needle.
Threeto four lesions were made at 90 degrees centigrade for 4 minutes each. L esions were made from
posterior to anterior, and right and left-sided.

Follow-up was done by an office nurse who was not familiar with any of the patients, with a minimum
follow-up of 9 months. All patients were able to be contacted, and results were determined by a
guestionnaire consisting of self-rating of functional capacity now versus pre-lesion, medication use now
versus pre-lesion, and whether they would undergo the procedure again.

RESULTS

Single level lesions were made on 18 patients ages 23 to 42. Levels done were L 3-4 (2 patients), L4-5 (8
patients), and L5-S1 (10 patients). There were ten male and eight female patients. Follow-up on this

http://sal/nl1997j/radfreq.htm (1 of 3) [8/11/2002 3:24:49 PM]



ISIS Newsletter, January 1997

group was as long as 14 months. For this group 11/18 are still much improved (off daily medication for
pain and back to normal activity), 4/18 are improved (taking reduced daily medication and back to
normal activities), and 3/18 were unchanged.

Two level lesions were made on 8 patients ages 29 to 43. Levels done were L3-4 and L5- S1 (one
patient), and L4-5 and L5-S1 (seven patients). There were 2 male and 6 female patients in this group.
Follow-up was as long as 9 months. For this group, 4/8 were much improved, 2/8 were improved, and
2/8 were changed.

Three level lesions were made on three patients ages 42 to 52. Levelsdone were L3-4, L4-5 and L5-S1
(two patients), and L2-3, L3-4 and L4-5 (one patient). Follow-up was as long as 10 months. For this
group, 1/3 was much improved, 1/3 was improved, and 1/3 was changed.

DISCUSSION

Many different procedures have been advanced for the treatment of degenerative disc disease. To date,
there has been no one therapy that is effective in all patients, probably because thisis a multifactorial
disease. In this prospective study, good results were obtained using a low morbidity procedure. It
probably works by changing the biochemical milieu of the nucleus, and not by an annular denervation
that has been proposed by some. In a study done by Houpt, et al.(4), it was clearly shown that the heat
produced by an RF lesion at 70 degrees C is not sufficient to cause a lesion of the annular nerves,
however, most people now use 80-90 degrees C for their lesioning, and further studies will need to be
done to seeif the higher temperatures will transmit further within the disc, and perhaps cause neurolysis
of the annular nerves. In addition, electrode placement will have a great impact on wherethelesionis
made. In another study done by Troussier, et a.(1), it was shown that in cadaveric discs using bipolar
Radiofrequency (RF) lesions there was intense and homogeneous coagulation of the nucleus without
necrosis. Thereis the question of how this heals over time. These studies help confirm that when
properly done, good results in the treatment of internal disc disruption, with low morbidity are possible.
Certainly long term studies are needed to determine whether the good short term results will continue
over time. In addition, criteriafor appropriate candidates for this procedure need to be determined.
Hopefully, a better understanding of the mechanism of low back pain will help to elucidate how these
new procedures work and how they should be best applied.
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TOPICS OF CONTROVERSY
The Question:

|s fluoroscopy medically necessary for the performance of translaminar
(interlaminar) lumbar epiduual steroid injections?

In Response:

"Con Response" Mark Kraft, MD
"Pro Response" Eric Eckman, MD

"CON" RESPONSE
MARK KRAFT. M.D.

Fluoroscopy is not medically necessary for the performance of an epidural steroid
injection. | must, however, qualify thisimmediately by saying there can be no
question that accuracy of injection is clearly superior when performed
fluoroscopically. All practitioners of epidural steroid injections should avail
themselves to experience under fluoroscopy for the performance of epidural
Injections. Fluoroscopy isindicated in certain patients who require epidural
steroid injections. Individuals who are new to injection practice should have
experience before performing these procedures under fluoroscopy.

With thissaid, | believe that fluoroscopy should not be made a requirement for
the performance of epidural steroid injections at any location in the spine. |
support this position based on pragmatic aspects of practice. There are certain
specific disadvantages with the use of fluoroscopy. While thereis a scientific
basis for improved accuracy of fluoroscopic translaminar epidural steroid
administration, there is not compelling evidence that fluoroscopically placed
translaminar epidural steroids are, in fact, more effective than unguided epidural
Injection.

In the hands of an experienced practitioner, there appears to be greater than an
85% chance that the epidural injection itself will be appropriately placed. Does a
potential 10 to 15% miss rate justify the additional time and expense of

http://sal/nl1997j/contro.htm (1 of 11) [8/11/2002 3:24:49 PM]



ISIS Newsletter, January 1997

fluoroscopic application? This is a question that has to be addressed in each
practice scenario individually.

Fluoroscopic translaminar epidural injections are more time consuming, expose
the practitioner and the patient to ionizing radiation, and are not always
appreciated for their increased level of accuracy. If | were undergoing a series of
planned epidural steroid injections, | am not sure | would want the radiation dose
associated with fluoroscopic guidance. | would personally find a 10 to 15% miss
rate acceptable in preference to multiple exposures to ionizing radiation. The use
of translaminar epidural steroids should be examined in all practices asto its
appropriateness given the availability of more specific diagnostic injections such
as transforaminal epidural steroids in associated with selective nerve root blocks.

There are numerous areas of injection practice where the tradeoffs of accuracy
and efficacy can be difficult to make. In the environment where standard of care,
reimbursement, and radiation hazard speak loudly against fluoroscopic
transdaminar epidural steroid administration, the practitioner must look at his
practice preference realistically.

Thisis one of the many crossroads in medicine where science meetsreality. As
this relates to a procedure that lacks definition of improved efficacy when
fluoroscopically performed versus when performed non-fluoroscopically, my
preference would be to limit my patients and my own tissue exposure to ionizing
radiation to those circumstances where there is a clear and compelling necessity
for fluoroscopy. If practitioners choose to use fluoroscopy in all cases, | have no
objectionsto thisasit is apersonal decision. | would object, however, to
standards being set that require fluoroscopic placement of translaminar epidural
steroids as a medical necessity until persuasive scientific evidence accumulates
demonstrating improved efficacy. Until then, the ultimate assessment of risk
versus benefit and the appropriate application of specific procedures to specific
patients lies in the hands of the individual practitioner.

"PRO" RESPONSE
ERIC ECKMAN, M.D.

Fluoroscopy is not medically necessary for the performance of an epidural steroid
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Injection. The answer to the question: "Isthe use of fluoroscopy medically
necessary for the administration of translaminar lumbar epidural steroid injection
(ESI)?" isundecided, but not moot. While never previously proposed as
medically necessary, it is considered valuable by some(1-4) and by others as
ideal .(5-6) The question is undecided because no controlled studies have been
published testing the clinical efficacy of this methodology. Despite its increasing
acceptance, clinicians will have to make their judgments as to which techniqueis
best based on the available evidence, their experience and the availability of
equipment and facilities. Thus, at the present time, the choice to use fluoroscopy
Is amatter of preference.

The question is not moot because of the rising tide of skepticism surrounding
many spinal treatments, surgical and conservative, as well as specific questions
surrounding ESI altogether. In " Spinal Update -- Epidural Steroids," Bogduk(7)
raised several incompletely answered questions regarding epidural steroids
including:

1. If epidural steroids reduce forms of spinal pain, by what mechanism?

2. What is the proper technique of administration?

3. What are the risks and complications of the procedure and their incidence?
4. What is the efficacy of the procedure?

5. What is the appropriate information to offer patients so that the patients
acceptance of the therapy is rendered with the informed consent?

Fluoroscopically guided injections will help us address all of these questions.

Bogduk(7) highlights the consequences of these unanswered questions by
pointing out that in Australia, governmental health care regulators were enough
concerned about safety and efficacy of ESI that extraordinary informed consent is
now required. My personal experience in Oklahoma, and that relayed by a
colleague in California, issimilar. In California and Oklahoma, treatment
guidelines with strict limits on the use of ESI are employed and were arrived at in
the context of discussion to eliminate their use altogether.(8) Fortunately, ESI
was not proscribed. The suggestion to eliminate its use is an inappropriate
extreme as the use of ESI for the treatment of sciaticais generaly positive. My
purpose here is to not to review the evidence demonstrating the efficacy of ESI.
Others have done this comprehensively(11,15-17) and the balance favors lumbar
ESI without fluoroscopy as a useful treatment. Bogduk(11) states: "The bulk of
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published opinion, the circumstantial evidence, and the little direct evidence that
Is available, thus favors the view that epidural steroids have aplace in the
treatment of radicular pain due to nerve-root inflammation." However, when one
examines the data, most but not all of the more than 70 published studies are
open-ended clinical trials without controls. The few controlled studies performed
without fluoroscopic guidance are not unanimous in demonstrating the benefits of
lumbar ESI.(29-31) The results are reported to range from 18% to 90%.(11) What
are the causes of this wide disparity in results? Is the disparity due to sub-optimal
placement of steroid? To insure that a non-fluoroscopically guided (blind) ESI is
not simply an expensive intramuscular injection, shouldn't one insure that the
epidural space is actually reached? My point is that the use of fluoroscopy should
further enhance the erratically demonstrated efficacy of ESI and open up new
treatment possibilities moving fluoroscopic guidance beyond the "interesting” and
"ideal" to "medically necessary".

ESI isnot the first line treatment for sciaticain most cases. Less invasive means
of delivering anti-inflammatory medication are often sufficient, but when these
fail and progressis not achieved by about six weeks, epidural injection of steroids
IS an appropriate treatment. The premise for the use of epidural steroids rests on
the idea that corticosteroid delivered closely to the site of localized pathological
inflammation will be more effective than p.o. or i.m. (Systemic) corticosteroid,
and the ideawas first reported in 1952 by Robechhi and Capra.(18) After the
therapeutic benefit to the patient was empirically observed, it was some time
before evidence that sciatica has an inflammatory component was demonstrated.
In 1981, Ryan and Taylor(10) described patients with sciatica with neurologic
deficit as having "compression radicul opathy" and those with sciatica aone as
having either "irritative radiculopathy” or "referred pain" mimicking sciatica
Patients with acute irritative radiculopathy were found to have elevated CSF
protein supporting the notion that inflammation was the cause of the "irritation"
of the nerve root(s). These patients responded best to ESI. Thus, when
conservative therapy for sciaticais failing, how best can be deliver an
anti-inflammatory agent to the epidural space?

What data exist indicating that "blind" ESI injections are sometimes misplaced?
Theincidence of failure to reach the epidural space due to afalse loss of
resistance using blind translaminar techniques is approximately 13% to
30%.(12,32,33) 100% of these failures could be eliminated with the use of
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fluoroscopy and epidurography. (Epidurography isthe injection of radiographic
contrast mediainto the epidural space to observe the shape of the spinal canal and
the direction and distribution of solutionsinjected.) Therefore, it isnot ahuge
stretch of the imagination to hypothesize that the use of fluoroscopy with
epidurography will increase the efficacy by as much as 13% to 30% based on the
avoidance of misplacement. Even if the epidural space is entered, inadvertent
intravenous injection is expected to be less efficacious. Renfrew(2), for instance,
showed the incidence of inadvertent epidural venous administration with negative
aspiration of blood in a series of 316 fluoroscopically guided ESIs as 9.2%.
Avoidance of unsuspected inadvertent epidural venous injection could, therefore,
result in an additional 9% successful injections. Not only can one observe and
avoid intravenous injection, but one can reposition the needle to actually observe
iIf the flow will be to the left or right, or dorsal or ventral. Further, it is generaly
agreed that due to the preferential cranial flow of solutionsin the epidural space,
the needle should be placed one level below the site of suspected pathology and
that without fluoroscopy, one may erroneously determine the targeted
Interlaminar space by one or more levels.(9,22) Therefore, even without proof of
superior efficacy, the fluoroscopically guided injection techniques are very likely
to improve efficacy by as much as 40%.

Concerning the matter of risks and complications, the cardinal rule of the
Hippocratic Oath by which we all subscribeis"First do no harm!" That ESI
carriesrisks is well-known. Bogduk(7) cites the risks of the procedure itself as,
"Not substantially different from those of epidural anesthesia:" dural puncture
leading to spinal headache, and intrathecal administration of steroid, preservatives
of local anesthesia leading to nerve root injury, hypotension or dyspnea. Injection
of corticosteroids into the subarachnoid space may result in significant
complications, and ail measures to avoid this should be pursued.(21) The
incidence of spinal headache following dural puncture has been reported from
7.5% to 75% depending on technique, experience and needle size(22,23) which
may require treatment with an epidural blood patch.(1,24) Because the use of
fluoroscopy alows the injector to carefully match the "feel" of the injection
process with visual data seen on the fluoroscope and also involves epidurography,
fluoroscopy should reduce the incidence of serious complication caused by dural
puncture and intrathecal injection. Furthermore, by using epidurography, one can
reposition the needle when intravascular flow of contrast is observed, or when the
epidurogram shows preferential flow to the opposite side of the dominant
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symptomatology. Andrade and Eckman presented data on normal volunteers
comparing the distribution of radiographic contrast using CT scanning after
epidurography.(20) In comparison to the foraminal approach which showed good
ventral flow, the translaminar method showed predominantly dorsal flow whichis
more remote from the usual site of inflammation. Finally, fluoroscopy also allows
real time appreciation of fusion masses, congenital abnormalities, scoliosis
curves, spina stenosis, fusion hardware, laminectomy defects, and likewise, the
ability to choose aimost any needed view for angling the injection needle.
Awareness of these factors should increase accuracy and safety, and produce less
trauma and discomfort to the patient. Logically, ftuoroscopy with epidurography
will increase safety and comfort with administration of ES| as compared to
"blind" injections for the difficult as well as the uncomplicated patient

undergoing ES!.

Does fluoroscopy and epidurography add any additional risk to ESI”? What about
radiation and the iodinated contrast used with the epidurogram? | routinely record
the fluoroscopy time and exposure factors for every procedure | perform. It takes,
on average, about 21 seconds of fluoroscopy to perform atrandaminar ESI
including filming for epidurography.(25) Thisis testimony to the speed of the
procedure, and the radiation associated with 21 seconds of fluoroscopy timeisa
clinically acceptable dose to the patient, and an insignificant dose to the
Injectionist using proper radiation precautions. The patient's skin entrance doseis
less than or equivalent to the radiation dose for an AP and lateral lumbar spine
and due to proper tight collimation, the absorbed dose even smaller.(26)

A preliminary epidurogram adds the introduction of radiographic contrast media
to the procedure. This carries the additional risk of allergic reaction which if
anaphylactic, can be fatal.(27) One must use only contrast approved for
intrathecal use to avoid the potentially catastrophic risk of subarachnoid ionic
contrast media. The subclass of water soluble contrast media generally approved
(but not in all concentrations) is nonionic and either of low osmolality or
iso-osmolar with body fluids. The risk of serious anaphylactic reaction, in avery
large multi-center study of low osmolar contrast medial injections, is reported to
be 0.04% or 4 in 10,000 with only 1 death in 337,647 cases, which could not be
directly attributed to the contrast medial with certainty.(27) Therefore, the risk of
death to non- intravenoudly injected non-ionic contrast mediais exceedingly
small and not a significant risk factor.

http://sal/nl1997j/contro.htm (6 of 11) [8/11/2002 3:24:49 PM]



ISIS Newsletter, January 1997

Questions as to the additional cost can be raised regarding fluoroscopically
guided injections, specifically, afluoroscope or C-arm unit, film, supplies,
developer, contrast media and a radiographic technologist. Costs vary and | will
not go into that issue in detail here, however, there are numerous potentially
offsetting savings for accurate fluoroscopically guided injections that need to be
pointed out. First, insuring that the epidural space has in fact been reached should
reduce the need for a second injection as much as 13% to 39% of the time by
avoiding misinjection into the perispinal soft-tissue planes or epidural veins.
Improved accuracy should also reduce the need for second injections when the
initial injection has no therapeutic response. Because the injector knows exactly
where the steroid was applied with epidurography, patients can be contacted in
follow-up to determine if a second injection isindicated, knowing that a
preliminary failure to respond or meager partial response wasin fact atrue
treatment failure and not due to misplacement. The timing and number of ESIsis
not standardized(11) so that in my practice, if the patient has had an accurate
Injection and less than 30% relief of pain at one week telephone follow-up
evaluation, asageneral rule, | do not repeat the injection. In a practice audit of
patients, Andrade and Eckman(31) found that generally patients who obtained
little relief with the first ESI also showed little benefit with the addition of second
and third injections given with fluoroscopy. Potentially numerous superfluous
ESls can therefore be eliminated at a substantial savings which could offset or
even outweigh the added costs incurred with the use of fluoroscopy.

Finally, what other potential enhancements are offered by fluoroscopy for the
administration of injected steroids for back pain with sciatica? Two of them may
already be here. Most of us use diagnostic/therapeutic selective epidural nerve
root blocks (SENRB) with local and steroid. It may well prove that for
radiculopathy, the SENRB, being more specifically targeted than the translaminar
or caudal ESI is more effective. Andrade and Eckman showed the potential
benefit of the foraminal approach using computed tomography following
translaminar and foraminal selective injections.(20) We have no published data,
as yet, to support the hypothesis that a selective L5 ESI is any more effective than
atranslaminar injection at L5-S1. Y et many of us have experienced the
superiority of aselective block at L5 under afusion mass as opposed to a caudal
or translaminar injection at L 3-4? How many of uswill go on to more specifically
target our steroidsto aleft L5 SENRB for aleft L4-5 HNP with radicul opathy
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when the clinician has requested merely an ESI? Schellas(13) has shown
promising therapeutic results by selectively injecting HIZs with local and steroid
using fluoroscopic guidance. HIZs are thought to be outer annular fissures seen
on MR1, and may be associated with symptomatic inflammation and sciatica
conveyed through the overlying nerve root.

In conclusion, the questions of "medical necessity" regarding the use of
fluoroscopy with the administration of ES| is, at the moment, partially answered,
but areview of the extant data supports.

1. The probability that fluoroscopic guidance will enhance the efficacy of ESI.
2. That the use of fluoroscopy is leading to new treatment options.
3. That the use of fluoroscopy adds no unnecessary risk.

4. That the use of fluoroscopy may not add to the overall costs of ESI, it may
even reduce them.

5. That the use of fluoroscopy may well be medically necessary for the smple
and complex case.

| call upon the members of 1SIS to further the work thus far accomplished to
more fully substantiate that fluoroscopy isindeed medically necessary for the safe
and efficacious delivery of lumbar ESI.

REFERENCES:

1. Deisenhammer E: Clinical and Experimental Studies on Headache After
Myelography. Neuroradiology 1985:9;99-102.

2. Renfrew DL: Correct Placement of Epidural Steroid Injections. Fluoroscopic
Guidance and Contrast Administration. ANHR 1991:12;1003-7.

3. Schellas K: Epidurography and Therapeutic Epidural Anesthetic and Steroid
Injections. |.S.1.S. 1992:1:N0.4;2-4.

4. White AH: Epidural Injections for the Diagnosis and Treatment of Low Back
Pain. Spine 1990:5;78-86.

http://sal/nl1997j/contro.htm (8 of 11) [8/11/2002 3:24:49 PM]



ISIS Newsletter, January 1997

5. EI-Khoury GY': Epidural Steroid Injections: A Procedure Ideally Performed
with Fluoroscopic Control. Radiology 1988:168; 554-557.

6. Dreyfuss P: Epidural Steroid Injections. A Procedure Ideally Performed with
fluoroscopic Control and Contrast Media. 1SIS Newsletter Vol 1, No. 5, 1893.

7. Bogduk N: Spine Update Epidural Steroids. Spine 20:845-848.

8. Wilson B: Personal Communication and Guidelines for the Treatment of Low
Back Pain. State of Oklahoma 1996 for the Workman's Compensation Court.

9. Burn JM: The Spread of Solutions Injected Into the Epidural Space. A Study
Using Epidurograms in Patients with the Lumbo-Sciatic Syndrome. Br.J.
Anesthesia. 1973:43;338-.

10. Ryan MD, Taylor TKF:. Management of Lumbar Nerve-Root Pain. Medical
Journal of Australia. 1981.:2;532-534.

11. Bogduk N: et a: Epidural Steroids in the Management of Back Pain and
Sciatica of Spinal Origin. Report of the Working Part on Epidural Use of Steroids
In the Management of Back Pain. National Health and Medical Research Council,
Canberra, Australia, 1993.

12. Andrade S, Eckman E: The Value of Preliminary Interlaminar Epidurography
During the Performance of Interlaminar Epidura Steroid Injections. ISIS
Newsletter, Vol. 1, No. 5, May 1993.

13. Schellas K, et a: Lumbar High intensity Zone: Management of Pain With
Intradiscal Steroids and Local Anesthetics. Presented at 3rd Annual Meeting of
|SIS New Orleans, LA, September 1995.

14. Cousins M, Bromage P. Epidural Neural Blockade in Clinical Anesthesiaand
Management of Pain. 2nd edition edited by Michael Cousins and Philip
Bridenbaugh. Chapter8. Philadelphia, JB Lippincott, 1988, 253-260.

15. Weinstein SM, et al: Contemporary Concepts in Spine Care. Epidural Steroid
Injections. Spine 1995:20(16);1842-1846.

16. Watts RW, et al. A Meta-Analysis on the Efficacy of Epidural Corticosteroids
in the Treatment of Sciatica. Anesth intensive Care 1995;23(5);564-569.

http://sal/nl1997j/contro.htm (9 of 11) [8/11/2002 3:24:49 PM]



ISIS Newsletter, January 1997

17. Koes BW, et al: Efficacy of Epidural Steroid Injections for Low Back Pain
and Sciatica: A Systematic Review of Randomized Clinical Trials. Pain
1995:63(3);279-88.

18. Roebechhi A, Capra R: L'idrocortisone (composto F). Prime experienze
cliniche in campo reumatologico Minerva Med 1952;98;1259-1263.

19.

20. Andrade A, Eckman E: The Distribution of Radiologic Contrast Media by
Lumbar Translaminar and Selective Neural Canalsin Normal Human Volunteers.
Presented 1SS Meeting, Keystone Co., January, 1992.

21. Nelson DA: Intraspinal Therapy Using Methylprednisolone Acetate, Spine
1993:18;278-296.

22. Nishimura N: The Spread of Lidocaine and 1-131 Solution in the Epidural
Space. Anesthesiology 1959:20;785-.

23. Boys JE: Accidental Subdural Analgesia. Br. J. Anesthesia 1975:47;1111-.

24. Digiovanni A: Epidural Injection of Autologous Brood for Postlumbar
Puncture Headache. Anesthesia Analgesia 1979.49,268-271.

25. Eckman E: Personal Practice Audit 1996, data unpublished.
26. Ficken Vernon Ph.D., Radiation Physicist, personal communication, 1996.

27. Katayama H: Adverse Reactions to fonic and Non-lonic Contrast Media. A
Report From the Japanese Committee on the Safety of Contrast Media
1990:75;621-28.

28. Dilke TFW, et a: Extradural Corticosteroid Injection in the Management of
Lumbar Nerve Root Compression. Brit Medical Journal 1973:2;635-637.

29. Ridley MG, et al: Outpatient Lumbar Epidural Corticosteroid Injection in the
Management of Sciatica. Brit J Rheumatology 1988.27,905-909.

30. Klenerman L, et at: Lumbar Epidural Injectionsin the Treatment of Sciatica.
Brit J of Rheumatology 1984:23;35-38.

http://sal/nl1997j/contro.htm (10 of 11) [8/11/2002 3:24:49 PM]



ISIS Newsletter, January 1997

31. Eckman E, Andrade S. Unpublished practice audit 1992.

32. MehtaM, et a: Extradura Block. Confirmation of the Injection Site by
X-Ray Monitoring. Anesthesia 1985:40; 1009-1012.

33. White AH: Injection Techniques for the Diagnosis and Treatment of Low
Back Pain. Orthopedic Ciinics of North Am. 1983:14;553-567.

http://sal/nl1997j/contro.htm (11 of 11) [8/11/2002 3:24:49 PM]


http://sal/isisupdate/maps/btnbar.map

	sal
	Table of Contents
	Guest Lecture - Michael Karasek
	Discograms Can Predict Surgical Outcome
	APLD - A Prospective Study in an Outpatient Surgical Setting
	Radiofrequency Lesion for Internal Disc Disruption
	Topics of Controversy


