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SELECTIVE NERVE RoOT BLOCKS: A NEW TECHNIQUE USING ELECTRICAL

STIMULATION

Robert F. Haynsworth Jr, MD

Selective nerve root blocks (SNRB) have
been used for many years as a diagnostic tool
in patients with low back pain with radicular
symptoms. However the accuracy, specificity,
and sensitivity of these blocks has been ques-
tioned as a screening tool for spine surgery.
The utility of current SNRB techniques relies
primarily on the relief of pain when local anes-
thetic is injected. However, patient responses
are often non specific, and pain relief after in-

jecting local anesthetic is often difficult to in-
terpret. A new technique for performing SNRB
using electrical stimulation is described in this
article. The technique has been developed in
order to reproduce radicular pain by stimula-
tion with electrical current rather than to rely
on a response to local anesthetic injection. The
technique decreases the reliance on spread
of local anesthetic for interpretation, and can
therefore reduce false positive results from

too much anesthetic (epidural spread affecting
more than one nerve root) or not enough an-
esthetic (block peripheral to the area of inflam-
mation or the “pain generator”). By stimulating
several nerve roots in random order in a blind
fashion to the patient, the technique can also
eliminate placebo responders.
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Selective nerve root block (SNRB)
has been used as a diagnostic and thera-
peutic tool in patients with radicular pain
for many years (1-6). However the accu-
racy of these blocks in identifying irritat-
ed nerve roots has been questioned (7, 8).
The utility of current SNRB techniques
rely on reproduction of pain by mechani-
cal stimulation with the needle tip, as well
interpretation of pain relief after local an-
esthetic injection (9, 10). Several problems
make current techniques of SNRB diffi-
cult to perform as well as hard to interpret.
Success with current methods of SNRB de-
pends heavily on the experience of the pro-
vider. Provocation of a nerve root with a
needle causes a quick sharp “jab” which is
often too short a stimulus for the patient to
interpret, and can result in damage to the
nerve root if done repeatedly. Other struc-
tures near the spine (ligaments, dorsal fas-
cia, and intervertebral disc) have been re-
ported to cause radicular pain when stim-
ulated with a needle, which could lead to
false positive results (11, 12).
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Pain relief after local anesthetic in-
jection around a nerve root is also diffi-
cult to interpret. Pain relief should theo-
retically not occur unless the local anes-
thetic gets proximal to the pain generator
(that is proximal to where the nerve root
is being irritated by disc material, bone
spurs, or scar tissue). However, North
et al (13) showed that peripheral sciat-
ic nerve blocks could relieve pain origi-
nating more centrally in the lumbosacral
spine. Other investigators (14, 15) have
shown that even central thalamic pain
can be improved by injecting local anes-

Fig. 1. Lateral radiograph showing

needle placed at L5 nerve root. After
injection of 1.2 mL of contrast,
epidural spread can be seen extending
up to L3 rather than remaining
localized at the L5 area.

thetic distally in the area where the pain
is being perceived. The implication is that
many patients are said to have a positive
result after SNRB, when they are actual-
ly responding to a peripheral block. All
these problems can decrease the accuracy
rate of conventional blocks.

A new technique for performing SNRB
using electrical stimulation is described in this

Fig. 2. AP radiograph in a patient with
The
needle at L4 shows good outline of the L4
nerve root and no visible epidural spread.

severe degenerative disc disease.

The needle at L5 shows spread along the
L5 nerve root. However epidural spread
to the S1 nerve root can also be seen from
the L5 needle. Both needles were injected
with 0.75 mL of contrast.
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article. The technique differs from conven-
tional techniques by relying on stimulation
with electrical current, rather than mechanical
irritation or interpretation of local anesthetic
spread. False positive results from too much
anesthetic (epidural spread affecting more
than one nerve root), or not enough anesthet-
ic (block peripheral to the area of inflamma-
tion) can be reduced (Figs. 1 and 2). False pos-
itive responders can be decreased by the ability
to stimulate multiple nerve roots repeatedly in
ablinded fashion to the patient.

METHODS

The patient is placed in the prone
position on a fluoroscopy table. A pil-
low is placed under the pelvis if tolerat-
ed. Mild sedation is used if the patient is
overly anxious. Needles should be guid-
ed into the foramina at the suspected lev-
el causing pain, as well as into the foram-
ina above and below this level to allow the
patient to compare adjacent nerve roots.
Usual techniques for foraminal needle
placement have been well described
(1,16). 22 G 3.5-inch insulated needles
are preferred, while 22G 5 or 7-inch nee-
dles are used for large patients.

For final position in the lumbar area,
needles should be slightly inside the pos-
terior edge of the foramina according to
lateral fluoroscopy, and at the lateral edge

of the vertebral body on AP view. This is
considered the safe zone for needle place-
ment (16). For the sacral foramina, later-
al view should show the needle to slightly
deeper than the posterior sacrum, but not
through the anterior foramina into the
pelvis. Once the needles have been placed,
0.1 to 0.2 milliliter of contrast (Omnip-
aque) is injected until an outline of each
nerve root is achieved (Fig. 3).

To apply stimulation to the needles,
a stimulator with the ability to generate
pulses of at least 50 Hz (to stimulate sen-
sory fibers) and the ability to adjust volt-
age output is necessary. The stimulator on
the RFG-3C+ radiofrequency lesion gen-
erator (Radionics) works well because the
rate and the output current can be adjust-
ed easily (Fig. 4). A Radionics needle kit
is opened and the 10 centimeter RF probe
is connected to the radiofrequency le-
sion generator. The rate is set to 50 Hz
and the current output is initially set to 0
mV. The stylet of the insulated needle is
removed slightly (2-3 cm.) At this point,
the probe is touched anywhere along the
stylet (Fig. 5). It just needs to make met-
al to metal contact with the stylet in or-
der to stimulate. Current output is slow-
ly increased until the patient begins to feel
sensation down the leg. The voltage level
needed to produce this response is record-

Fig. 3. AP radiograph showing contrast outlining the nerve roots of L4, L5,

and S1 on the right.
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ed. The patient is asked if this stimula-
tion is in the same location of their usual
pain. The current is then turned back to
O0mV, and the RF probe is moved to con-
tact the next needle. Voltage is slowly in-
creased again until the patient again feels
stimulation. The voltage level for the sec-
ond nerve root is recorded. The patient
is asked again if this stimulation repro-
duces their usual pain, and how it dif-
fers from the first needle stimulation.
The same procedure is carried out on the
third nerve root. This process can be car-
ried out multiple times to let the patient
choose which needle most closely repro-
duces their radicular pain.

It should be noted that the current
needed to produce stimulation will vary
from needle to needle. This is because
one needle may be closer to the nerve
root than another. It is important that
the stimulus be consistent between each
nerve root. Therefore, the amount of cur-
rent needed to first stimulate each nerve
root needs to be used every time that par-
ticular needle is stimulated.

After the patient identifies which
needle most closely reproduces their pain,
stimulation is carried out again in reverse
or random order. This serves as a control
as the patient is blinded as to which nerve
root is being stimulated.

Once the patient can consistently
identify one nerve root as the one caus-
ing their pain, 0.1 to 0.2 mL of local an-
esthetic (2% lidocaine) is injected. Relief
of pain should occur within several min-
utes. Once the pain resolves (indicating
the nerve root is anesthetized) the nerve
root is again stimulated with the same
amount of current originally required
to produce a response, and the patient
should not feel any stimulation in their
leg. The other nerve roots should also be
stimulated (without injecting local anes-
thetic though them) to make sure they
were not anesthetized. If the patient can-
not feel stimulation through the non-in-
jected needles, epidural spread of local an-
esthetic has occurred to the adjacent nerve
roots. If the patient gets no relief of pain
after injection of local anesthetic through
the first needle, then anesthetic can be in-
jected through the second needle. If no
relief occurs, then the third needle should
be injected.

Once the procedure is finished, then
steroid (40mg methylprednisolone) can
be injected through the needle which re-
produced the symptoms. Results should
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Fig. 4. Picture of the Radionics RFG-3C+ radiofrequency
lesion generator which has a 50 Hz stimulator with
adjustable voltage. (Radionics copyright 2001-2002 by
Tyco Healthcare Group LP “Tyco”).

Fig. 5. Picture of Radionics REF' 10cm stimulating probe
touching a foraminal needle. Rapid stimulation of several
adjacent needles can be done be just touching the RF probe
against the foraminal needle rather than placing the probe
inside each needle as a stylet.

Table 1. Stimulated selective nerve root block results template

Post anesthetic stimulation reproduces pain?

Able to stimulate non injected nerve roots?

Patient: Date:
Pre block pain (0-10):
Nerve root: L3 L4 Lg S1 Left Right
Stimulation voltage to reproduce pain: _____ mV.
Stimulation reproduces pain? Not at all Somewhat Exactly
Post local anesthetic pain decrease: 0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Post anesthetic stimulation reproduces pain? Yes (root not blocked) No (root blocked)
Able to stimulate non injected nerve roots? Yes (no epidural spread) No (epidural spread)
Nerve root: L3 L4 Lg S1 Left Right
Stimulation voltage to reproduce pain: _____ mV.
Stimulation reproduces pain? Not at all Somewhat Exactly
Post local anesthetic pain decrease: 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Post anesthetic stimulation reproduces pain? Yes (root not blocked) No (root blocked)
Able to stimulate non injected nerve roots? Yes (no epidural spread) No (epidural spread)
Nerve root: L3 L4 Lg S1 Left Right
Stimulation voltage to reproduce pain: _____ mV.
Stimulation reproduces pain? Not at all Somewhat Exactly
Post local anesthetic pain decrease: 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Yes (root not blocked)

Yes (no epidural spread)

No (root blocked)
No (epidural spread)

Post procedure pain (0-10):

Pain Physician Vol. 6, No. 4, 2003
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be recorded on a template similar to the
one in Table 1.

DiscussioN

The technique presented in this arti-
cle has been developed to avoid problems
inherent with current methods of selec-
tive nerve root block. Rather than anesthe-
tizing or mechanically irritating the nerve
root, stimulation provides a better meth-
od of identifying irritated nerve roots.
Stimulating needles adjacent to the nerve
root in question allows comparison which
helps the patient to more precisely identify
their pain. By changing the order of stim-
ulation in a blinded fashion to the patient,
false positives can be greatly reduced. False
positive responses due to block of the nerve
root distal to the source of irritation can
also be reduced by using electrical stimula-
tion rather local anesthetic (17).

Once nerve roots are identified con-
sistently by stimulation, local anesthet-
ic can then be injected for added confir-
mation. False positive responders due to
epidural spread of anesthetic to adjacent
nerve roots can be eliminated by re-stim-
ulating non injected needles and confirm-
ing response at their original voltage.

CoNCLUSION

In summary, preliminary results show
the technique to be much more effec-
tive at not only identifying irritated nerve
roots, but also more sensitive in identifying
false responders. Instead of relying on pre-
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cise needle placement (as with the current
methods for selective nerve root block),
stimulated selective nerve root blocks al-
low placement anywhere along the nerve
root. The technique can be a useful diag-
nostic as well as therapeutic tool in the pa-
tient with radicular symptoms.
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