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Epidural Injections for the
Diagnosis and Treatment of
Low-Back Pain

ARTHUR H. WHITE, MD, RICHARD DERBY, MD, and
GAR WYNNE, MD

Three hundred four consecutive patients with low-back pain were given
epidural anesthetic and steroid injections. A prospective study demon-
strated that selected patients had 87% short-term success and 34% re-
lief of pain for as long as 6 months. No patient was cured by these injec-
tions. Needle placement during epidural injections was incorrect 25% of
the time in experienced hands. [Key words: low-back pain, epidural ste-

roid injection]

PIDURAL ANESTHETICS and steroids have
been used for more than 30 years for the
treatment of low-back pain.>*7'"'2 The
graduated epidural anesthetic and selective
nerve root blocks have been described as helpful diag-
nostic aids. We have found the single epidural injection
to be a good diagnostic tool. This is not well described
in the literature. This prospective study was developed
in part with the thought of defining the diagnostic value
of epidural blocks.

From a therapeutic standpoint, the epidural block has
sporadically received raves as a therapeutic measure.
Most studies have claimed a 75% rate of success in pro-
viding long-range cures."**’ After having done more
than 1000 of these injections, we were not that im-
pressed with their long-range therapeutic value. It
seemed that patients with certain kinds of low-back
pain had better results than others. The literature does
not tell us which kinds receive the greatest benefits. This
study was therefore developed to determine which
forms of low-back pain have the best success rate with
epidural injections and to define more objectively how
successful these injections can be.

After performing many of these injections it becomes
quite obvious that one is not always certain that the
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needle is placed where it is supposed to be. Given ana-
tomic variations, obesity, patient cooperation, and vary-
ing facilities, we were certain that the needle placement
was occasionally incorrect. When doing these injections
for anesthetic purposes (as in the delivery room) one has
the additional benefit of significant sensory anesthesia
to verify the location of the anesthetic. When using ste-
roid alone or lower doses of anesthetic, one cannot be
sure that the solutions have gone to the proper location.
Patient response to the flow of solutions or air might be
of some additional localizing benefit. To eliminate this
variable we performed this prospective study under
fluoroscopy with image intensification and with the use
of small doses of water-soluble contrast material to ver-
ify accurate placement of the needles and solutions. A
small group of patients was given larger volumes of con-
trast material to define the distribution of solutions
when larger volumes are used.

MATERIALS AND METHODS

The prospective protocol was devised for 300 con-
secutive patients who had low-back pain. Each was as-
signed one of 11 diagnoses of low-back pain (Table 1).
Each patient was then given an epidural block with the
same technique. One experienced anesthesiologist and
one orthopaedic surgeon did all of the blocks. Fre-
quently the blocks were performed with both physicians
present.

The technique of injection was as follows. The skin
was anesthetized with a 30-gauge needle and 0.5% Mar-
caine.* The pain response to the needle injection was

* Bupivacaine, Breon Laboratories Inc., New York, New York.



Table 1. Prospective Protocol—Eleven Diagnoses of Low-Back
Pain

Annulus tear

Chronic lumbar degenerative disc disease

Central herniated nucleus pulposus

Herniated nucleus pulposus with nerve root irritation
Herniated nucleus pulposus with neurologic deficit
Spondylolysis

Spondylolisthesis

Spinal stenosis

Postoperative

Psychologic

Cancer

rated from 1 to 10. A spinal needle was placed through
the anesthetized skin and directed by palpation into the
epidural space, either through the sacral hiatus with a
22-gauge needle or in the lumbar region between the
spinous processes of two lumbar vertebrae with an 18-
gauge Crawford needle. When the needle was thought
to be adequately placed, 5 cc of air was injected and the
patient’s pain response again graded from 1 to 10. In the
sacral technique, as the air was injected the skin was
palpated over the sacral region to determine whether air
could be palpated in the subcutaneous region. The sy-
ringe was aspirated before every injection of air or solu-
tion to determine whether or not the needle was intra-
vascular. One milliliter of Conray* was then injected
under direct fluoroscopic control to verify the position
of the needle in the vertebral canal. When the needle
was incorrectly placed, it was changed and correctly
placed. The level to which the Conray passed was re-
corded. Ten milliliters of 0.25% Marcaine was then in-
jected as rapidly as the patient could tolerate. The pain
response was rated from 1 to 10, as was the speed with
which the injection could be given. The solution was left
in place for 2 minutes; 10 ml of 0.25% Marcaine with
120 mg of Depo-Medrol" was then injected as rapidly as
the patient could tolerate. One half of the volume was
used by the lumbar route. The needle was withdrawn,
sterile dressings applied, and the patient observed for 15
minutes before being allowed to ambulate. Repeat ex-
amination was then performed to determine improve-
ment of signs and symptoms.

After the injection, the patients recorded their pain
and activity level on an hourly basis for 8 hours and on
a daily basis for 2 weeks. Every patient who had benefi-
cial results for longer than 2 weeks was followed for at
least 6 months or until the pain returned. Examinations
were made of all the patients at 2 weeks to determine
whether or not there had been any change in their phys-
ical findings. Individuals who showed long-range effects
of the epidural injection were examined at 6 months. At
each stage of the follow-up, close attention was paid to

* lothalamate meglumine injection, Mallinckrodt, Inc., St. Louis,
Missouri.

t Methylprednisolone acetate, The Upjohn Company, Kalamazoo,
Michigan.
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new signs or symptoms of any organ system that could
be interpreted as an adverse effect of the steroid or anes-
thetic. All patients received the same general Back
School education and training before or immediately
after the injection. When other treatments became nec-
essary (such as surgery, braces, and other injections) the
epidural injection was considered unsuccessful.

Each patient was given a functional or psychologic
rating. We do that in our practice by assigning points
for certain factors that we have found associated with
poor success on a psychologic basis. Table 2 is an ex-
ample of that functional rating. If a patient has more
than 3 points on this scale, he is thought to have a large
amount of psychologic overlay.

Fach patient’s condition was classified as acute or
chronic. If signs and symptoms had been present for less
than 2 weeks, the condition was considered to be acute.
If the patient had had more than 2 episodes of the same
type of pain in the past or if the condition had been
present for more than 2 weeks, the patient was consid-
ered to be in the chronic category.

An independent medical researcher reviewed all the
charts, pain diaries, and injection procedures. From
these data, he compiled the statistics presented in this
paper.

The criteria for making the 11 diagnoses are given in
the Appendix. Those who had the diagnosis of annulus
tear, chronic degenerative lumbar disc disease, or cen-
tral herniated disc had no neurologic deficit or radicular
symptoms caused by straight leg raising. These patients
had back pain, paraspinal muscle spasm, list, and de-
creased range of motion of their lumbar spine produc-
ing pain. Patients who had herniated nucleus pulposus
with nerve root irritation had positive straight leg rais-
ing producing radicular pain but no neurologic deficit.
Those who had herniated nucleus pulposus with neuro-
logic deficit had either weakness, sensory loss, or deep
tendon reflex loss, in addition to a strong history and
clinical picture for herniated lumbar disc. Most of the
patients in all of the 11 categories had roentgenograms
of their lumbar spine supporting their diagnoses and
many had abnormal electromyogram, epidural veno-
gram, myelogram, or surgery.

The severity of each patient’s pain was graded on a
scale of 1 to 10. Table 3 gives the grading criteria,

Table 2. Functional Ratings

Points Explanation

Industrial

Inconsistent history

Inconsistent examination

Pain threshold

Surveillance

Legal

Pain drawing

MMPI (hypochondriasis or hysteria over 70)

Q) = — em —
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Table 3. Pain Grading Scale

0 No pain
1 Mild pain of which you are aware, but which does
not bother you
2 Moderate pain that you can tolerate without medication
3 Moderate pain that is intolerable and requires medication
4-5 More severe pain; you begin to feel antisocial
6 Severe pain
7-9 Intensely severe pain
10 Most severe pain; you might contemplate suicide because of it

RESULTS

Three hundred four consecutive patients with epi-
dural blocks were evaluated. Their ages ranged from 21
to 87 years. Figure | illustrates the results of the overall
group of patients. Eighty-two percent of the patients
had relief of their pain for 1 day, 50% had relief for 2
weeks, 24% for 1 month, 16% for 2 months, 9% for 3
months, and 7% for 6 months or longer. Those patients
whose blocks were successful for more than 6 months
were followed up for 2 years. Only 1.3% of patients were
still without recurrence of their pain after 2 years. Fig-
ure 2 separates the patients into those who had a large
amount of psychologic overlay and those who had no
psychologic overlay. The short-term success remained
between 73% and 87%. There was a proportional drop-
off of both groups, until at 6 months 24% of the patients
who had no psychologic overlay were still relieved of
pain, while only 1.5% of patients who had a large
amount of psychologic overlay were relieved of pain.
The different rates of success with acute and chronic
pain are illustrated in Figure 3. The short-term success
rate again is 85% to 90% in both groups. The success
rate then remains higher in the acute group all the way
to 6 months, when 34% of the patients with acute pain
still had pain relief.

Table 4 illustrates the results in the various diagnostic
categories that we use. The short-range success is not
statistically different in any of the categories. By 2
months the rate of success in the categories has greatly
decreased, most notably in patients whose back pain
was psychologically induced and in those who had can-
cer. By 6 months only some patients with discogenic
syndromes and a few postoperative and spinal stenosis
patients still had relief of pain.

Pain reproduction at the time of the injection oc-
curred 50% of the time with the lumbar route of injec-
tion and 41% of the time with the sacral route. In corre-
lating this pain reproduction and the relief of the pain
in the various categories we thought that we helped to
confirm the diagnosis in approximately 55% of the pa-
tients.

The needles were found to be incorrectly placed 25%
of the time in the sacral route of injection and 30.4% of
the time in the lumbar route. The needles were intra-

vascular 6.4% of the time; all these were in the sacral
route.
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Fig 1. Results of epidural blocks, all groups of patients.

The complication rate was 0.4%. These complications
were local sacral pain, transient hypotension, and two
cases of dural penetration with the lumbar route of in-
jection.

All patients developed some local decrease in sensa-
tion around the sacral hiatus area. Five percent of pa-
tients developed total numbness in the L5-S1 or S2 dis-
tribution. Thirty percent of patients developed partial
numbness. The remainder of the patients had no sub-
jective or objective sensory changes. Twelve percent of
patients had a subjective weakness, but no patient had
objective weakness on postinjection testing.

Neurologic testing immediately and for as long as 6
months after the injection failed to show any changes
that would not be anticipated in the normal course of
the disease. One patient had an increased sensory loss in
the S1 root that was involved with a herniated lumbar
disc and neurologic deficit.

DISCUSSION

Our results do not verify the many previous reports
that indicated that epidural injections are successful
75% of the time. In unselected patients with back pain,
the cure rate appears to be less than 25%. If one selects
only patients who have acute conditions and no psycho-
logic overlay, the success rate approaches 35%. Disc
syndromes seem to do better than other diagnoses.

In light of the fact that even in experienced hands our
needles were placed incorrectly 25% of the time, one has
to question the results of other studies in which this fac-
tor is not specifically taken into consideration. When an
indwelling catheter is used, roentgenographic control
will verify the position in the vertebral canal. Our use of
contrast material has been questioned because it is not
possible for the contrast material to penetrate the sub-
arachnoid space and create complications. It is more
possible with the lumbar route of injection than with
the sacral route. It has not occurred in any of the 500
cases in which we have used the technique. Conray is
used in the subarachnoid space in many centers to per-
form myelograms, producing only an occasional com-
plication. Renografin* is of course more dangerous and

* Meglumine diatrizoate and sodium diatrizoate, E. R. Squibb,
Princeton, New Jersey.
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Fig 2. Separation of patients.

more irritating in the epidural space. As metrizamide
becomes available, the technique will be much safer.
We do not like the idea of putting oil-based media into
the epidural space.

We do not think it necessary to do all injections un-
der roentgenographic control. In a cooperative patient
who has an easily palpable sacral hiatus, incorrect
needle placement would occur less than 5% of the time.
The expense of using roentgenographic control, the ad-
ditional time spent, and radiation exposure to both pa-
tient and physician probably do not warrant using this
technique in every case. We have done it for research
purposes, but continue to use the roentgenographic con-
trol because it has become a routine and efficient
method in our hospital.

In the surgical treatment of low-back pain, it is par-
ticularly difficult to define which patients will be helped
by surgery. The epidural block gives us one more pa-
rameter in the diagnostic evaluation. Reproduction of
buttock and leg pain during the epidural injection
seems particularly useful. The more rapidly the solution
is injected, the more intense the pain. After the anes-
thetic has been in contact with the dura for several min-
utes, the pain becomes less and less reproducible. By
doing these procedures the physician can estimate the
patient’s pain threshold, radiating pain patterns, and
sensitivity of the lumbosacral area.

The patient’s response over the first several hours and
the first 2 weeks is also diagnostically important. We use
Marcaine because its anesthetic effect lasts several
hours. During this period of time, the patients are able
to ambulate, change positions, and test themselves to
see how much relief of pain they have received. An-
nulus tears, facet disease, and other causes of low-back
pain without nerve root irritation receive little benefit
over these first few hours. Nerve root and dural irrita-
tion and other causes of vertebral canal inflammatory
processes frequently have a marked reduction of pain
and increase in activity during the anesthetized period.
After the anesthetic wears off, the pain usually returns;
the longer-range effect of the steroid is then much less
diagnostic. ’

The therapeutic aspect of these injections is well de-
lineated by our statistical results. The injections have
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not really cured any of our patients. They have given
short-term and long-term reduction of pain. They have
kept many patients out of the hospital and shortened
the clinical course of the disease process. We do not
think that these injections “break down scar tissue.” Af-
ter 5 or 10 ml of Conray is injected, more and more of
the solution begins to pass out of the sacral inter-
vertebral foramina. The solutions follow the path of
least resistance and move away from areas of scar tis-
sue. It is difficult to get the solutions around areas of
previous operations. We fail to see any reason to do two
or three consecutive injections. We have seen the solu-
tion flow over the appropriate areas and have found the
Depo-Medrol deposited over the lumbar dura and
nerve roots at the time of surgery. We think that Depo-
Medrol has at least a 2-week period of effectiveness.
Performing injections on 3 consecutive days would not
improve this situation. If one were not using roentgeno-
graphic control, the consecutive injections would raise
the chances of placing the solutions incorrectly.
Complications have been very rare. The most fre-
quent is local sacral pain lasting a few days. We use a
22-gauge needle, which is less irritating to the sacral
hiatus area. Even so, we have had some patients who
have had local sacral pain lasting as long as 2 months.
These patients do not show any radiographic changes of
periosteal calcification, rarefaction, or other abnormal-
ities. Using epidural anesthetics naturally carries the
risk of leg weakness and numbness. This rarely happens
with 0.25% Marcaine, except in elderly individuals and
persons who already have considerable nerve root in-
volvement. In many patients, a feeling of numbness and
some proprioceptive difficulties develop. However, on
direct testing there is rarely motor or sensory abnormal-
ity. Occasionally a patient will not feel a bowel move-
ment. We do not allow patients to drive for 4 hours after
the injection. They are tested at 30 minutes for neuro-
logic changes before being allowed to walk with assist-
ance. They are then allowed to test their pain by per-
forming activities that are usually slightly painful for
them. Transient hypotension can océur and should be

prepared for when the patient first stands up after the
block.
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Fig 3. Different success rates with patients who had acute and chronic
pain.
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Table 4. Results in Various Diagnostic Categories
Relief (%)
Diagnosis 1 day 2 mo 6 mo
Annulus tear 70 40 10
Chronic lumbar degenerative disc 87 26 4.3
disease
Central herniated nucleus pulposus 81 15 3.7
Herniated nucleus pulposus with 90 47 10
nerve root irritation
Herniated nucleus pulposus with 86 27 9
neurologic deficit
Spondylolysis 89 22 0
Spondylolisthesis 85 31 0
Spinal stenosis 93 21 1.5
Postoperative 73 12 1.7
Psychologic 86 0 0
Cancer 100 1.4 0

Penetration of the dura by the spinal needle has never
occurred through the sacral route in our experience. It
has occurred several times through the lumbar route,
however. This is not catastrophic, but does complicate
the care of the patient temporarily.

Intravascular placement of the needle is surprisingly
frequent. This does not always give bloody return on as-
piration. We frequently see the intravascular injection
of Conray. Intravascular placement of the needle could
theoretically produce complications with injection of
the anesthetic and steroid. Slight advancement of the
needle is usually all that is necessary to correct the
placement. A few patients have had malaise or fatigue a
few weeks after the injection, which might conceivably
be related to the injection. No treatment has been re-
quired and no other systemic side effects have been ob-
served.

Excessive volumes or concentrations of anesthetic
can, of course, be dangerous. They can cause total pa-
ralysis and respiratory difficulties. This is particularly
dangerous in the lumbar route if the dura has been pen-
etrated. We therefore do not perform any epidural in-
jections of anesthetics in our office. When an office pro-
cedure is necessary we use only Depo-Medrol and skin
anesthesia. We do all blocks requiring anesthesia in the
hospital, where resuscitation equipment is available.
When the dura has been penetrated, no anesthetic is
used.

The natural history of most episodes of acute low-
back pain, be they called back sprains or annulus tears,
is to resolve spontaneously. We should therefore expect
a much higher long-range rate of success when treating
that group of patients. We do not perform epidural in-
jections on many patients of this type. They are usually
seen by their family physician or other orthopaedists
who treat them conservatively for a few weeks until
their condition subsides. It is only after they have failed
to respond to other conservative measures that they are
seen by us. Another great difference in our population
of patients is the great number of older spondylotic and

spinal stenosis patients. These individuals are difficult
even to do myelograms upon under direct fluoroscopic
control, much less epidural blocks. This probably ac-
counts for the large number of failures to place the
needle correctly with the lumbar route. With the sacral
route, the incorrect placement is explained by other fac-
tors. As many as 10% of patients have abnormalities of
their sacral hiatus, even including absence of the hiatus.
Our needles were placed intravascularly in 6.4% of our
patients. Many of these placements resulted from the
needle penetrating the cortex of the sacral vertebral ca-
nal. Others actually entered epidural veins. Obese and
uncooperative patients make any of these blocks diffi-
cult.

CONCLUSIONS

Epidural injections of steroid and anesthetic do not
cure any of our patients. They do relieve pain temporar-
ily and perhaps shorten the clinical course. They pre-
vent hospitalization in many instances. Our needles are
frequently not placed correctly. When these injections
are done properly they provide a good diagnostic and
therapeutic measure to help us with the difficult entity
of low-back pain.
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