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ltrasound-Guided Popliteal Block Demonstrates
n Atypical Motor Response to Nerve Stimulation
n 2 Patients With Diabetes Mellitus

rian D. Sites, M.D., John Gallagher, M.D., and Michael Sparks, M.D.

Background and Objectives: Nerve stimulation is a useful technique to identify peripheral nerves before
blockade. We report 2 cases of the failure of nerve stimulation to accurately localize the sciatic nerve in patients
with diabetes mellitus undergoing outpatient foot procedures. We also introduce a novel approach to perform-
ing a popliteal fossa block using ultrasound guidance.

Case Report: Ultrasound-guided popliteal fossa blocks were performed in 2 patients with diabetes mellitus.
Both patients failed to develop an appropriate motor response or paresthesia to nerve stimulation. The needle
positions were confirmed by ultrasound guidance and injections of local anesthesia were made uneventfully.
Appropriate surgical anesthesia was established and the procedures were performed uneventfully.

Conclusion: Ultrasound facilitated the accurate localization of the sciatic nerve in 2 patients with diabetes
mellitus. Neither patient had a paresthesia or muscle twitch below 2.4 mA. There is theoretical concern that
patients with underlying neuropathy, such as patients with diabetes mellitus, may have an altered response to
either motor or sensory stimulation. Reg Anesth Pain Med 2003;28:479-482.
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or a successful nerve block, local anesthesia
must be deposited in the vicinity of the nerve.

xactly how close to the nerve the injection must
e made is unclear. The 2 most popular techniques
re inducing a paresthesia or generating a motor
esponse via electrical stimulation. It is generally
ccepted that motor stimulation should be present
t 0.2 to 0.5 mA.1,2 However, the maximal intensity
f current still consistent with a successful block is
nknown. It is possible that patients with underly-

ng neurologic dysfunction may have altered re-
ponses to nerve stimulation either by electricity or
ontact (paresthesia). We report 2 cases of patients
ith diabetes mellitus who demonstrated a de-

reased sensitivity of their sciatic nerves to electrical
timulation and introduce the use of ultrasound to
acilitate sciatic nerve localization at the popliteal
ossa.
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A 58-year-old, 96-kg male was scheduled for re-
oval of a plate and screws from his distal fibula
nder a popliteal fossa block. His comorbidities in-
luded hypertension, obesity, hyperlipidemia, and
on–insulin-dependent diabetes mellitus. The pa-
ient had diabetes mellitus for almost 10 years and
arried the diagnosis of neuropathy. On preopera-
ive lower extremity examination, the patient had
ormal motor function and decreased sensory func-
ion below his knees to cold temperature. After
nformed consent and the application of standard
merican Society of Anesthesiologists monitors,

he patient was placed in the prone position. Two
g of intravenous midazolam were given for seda-

ion. Traditional landmarks were identified for the
osterior popliteal approach to the sciatic nerve.3 A
igh-resolution ultrasound (180 plus, Sonosite,
11 probe, 11 mm broadband curved array trans-
ucer with a frequency of 4-7 MHz, Bothell, WA)
as used to confirm the location of the sciatic
erve. The setup for the use of the ultrasound is
epicted in Fig 1. The primary operator held the
ltrasound probe, covered in a sterile sheath, in the

eft hand and the stimulating needle in the right
and. The ultrasound probe was placed 6 cm above

he popliteal crease and 1 cm lateral to midline. The
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second operator controlled the nerve stimulator
(Stimuplex, B. Braun, Bethlehem, PA) and the in-
jection syringes. A cross-sectional image of the sci-
atic nerve was identified proximal to its division
into the common peroneal nerve and the tibial
nerve. A 22-gauge, 50 mm B-bevel stimulating nee-
dle (Stimuplex, B. Braun, Bethlehem, PA) was in-
serted while stimulating at 1.5 mA. Although real-
time ultrasound images confirmed perineural
location of the needle, no motor responses were
identified. The stimulating current was increased to
2.6 mA and weak plantar flexion and foot inversion
were observed. We repositioned the needle several
times but failed to improve the motor response to
less current. The patient denied experiencing a par-
esthesia or dysesthesia at any time. Given that the
ultrasound image demonstrated correct needle po-
sition, we injected 30 mL of 1.5% lidocaine with
epinephrine 5 �g/mL. The local anesthetic distrib-
uted circumferentially around the sciatic nerve (Fig
2B) and the patient developed a rapid block, as
indicated by loss of motor and sensory function in
his foot. The surgery took 45 minutes and was
completed without any additional sedation. The pa-
tient was discharged home and a follow-up phone
call revealed that the block resolved approximately
8 hours after the injection.

Case 2

A 63-year-old, 76-kg female with insulin-depen-
dent diabetes mellitus, hypertension, and coronary
artery disease presented for a little (5th) toe bun-

ionectomy under a popliteal fossa nerve block. Her
diabetes had been present for more than 5 years
and had only required insulin for the past month.
The patient had no appreciable motor or sensory
deficits on preoperative examination. After in-
formed consent, the patient was positioned and
monitored as described for Patient 1. Using ultra-
sound guidance in a similar manner as with Patient
1, a 22-gauge, 50-mm B-bevel stimulating needle
was inserted 5.5 cm above the popliteal crease and
1 cm lateral to the midline. The nerve stimulator
was set at 1.5 mA. Again, the ultrasound identified
the perineural location of the needle. Because no
motor response was identified, the current was in-
creased slowly to 2.4 mA before weak plantar flex-
ion and foot inversion were noted. Several attempts
were made to elicit a motor response at lower cur-
rents, but these failed. The patient denied experi-
encing a paresthesia or dysesthesia at any time. As
with Patient 1, 30 mL of 1.5% lidocaine with epi-
nephrine 5 �g/mL was injected under ultrasound
visualization. The local anesthesia distributed
around the sciatic nerve forming a “doughnut sign”
similar to that in Patient 1. A rapid block developed
indicated by loss of motor and sensory function in
Patient 2’s foot. The surgery proceeded without
incident and no further sedation was given. The
patient was discharged home and a follow-up
phone call revealed that the block resolved approx-
imately 7 hours after local anesthetic injection.

Discussion

These 2 cases are examples of atypical responses
to nerve stimulation. Traditionally, practitioners as-
sume adequate location of the needle when the
appropriate muscle twitch is identified at 0.2 to 0.5
mA. Although the maximal amount of current still
consistent with a successful block is unknown, it

Fig 1. Ultrasound-guided approach to the sciatic nerve.
Patient in prone position with the popliteal space ex-
posed. The patient’s head is to the right in this picture.
The ultrasound probe is held in left hand while the needle
is held in the right hand. For this patient, the sciatic nerve
was identified 6 cm cephalad from the popliteal crease
and 1 cm lateral to the midline. A second operator is
needed to control the nerve stimulator and the injection
sequence. Abbreviations: G, gastrocnemius; T, tuberosity
of tibia.

Fig 2. (A) Cross-sectional view of the sciatic nerve before
injection. The dot represents anterior. N indicates the
sciatic nerve before division into the common peroneal
nerve and the tibial nerve. (B) Cross-sectional view of the
sciatic nerve after injection demonstrating the “dough-
nut” sign. Abbreviations: N, sciatic nerve; L, lidocaine.
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was our convention, before the use of ultrasound,
to abort nerve blocks if muscle twitches could not
be identified at �0.7 mA. This stems from our clin-
ical experience that a suboptimal block often results
if greater current is used, presumably because the
tip of the needle is too distant from the target struc-
ture.4

Discussion of the mechanics of nerve stimulation
is warranted. The ability of a nerve stimulator to
generate a motor response is based on the distance
of the stimulus from the target as well as the dura-
tion and intensity of the current used.4 Hadzic et al
recently demonstrated a wide range of accuracies in
various commercially available nerve stimulators.5

They found a median error of 2.4% when attempt-
ing to deliver currents of 0.5 mA. The authors noted
that this error in current administration could ob-
scure nerve localization and possibly result in iatro-
genic injury. Our nerve stimulator was tested by
our biomedical engineering department and found
to be without significant error. In addition, the
amount of current we used (�1.5 mA) was not
found to be associated with clinical error by Hadzic
et al.5 Therefore, we believe our inability to gener-
ate an adequate motor response was not the result
of mechanical problems with the nerve stimulator.

Patients with diabetes mellitus are known to have
underlying neurologic dysfunction. The etiology of
this is unclear but involves a progressive impair-
ment of sensory and motor function.6 In addition,
studies indicate that patients with diabetes mellitus
experience progressive decreases in nerve conduc-
tion velocity and amplitude in sensory and motor
nerves.7 To our knowledge, no data exist to support
or refute the concept that patients with underlying
neurologic dysfunction present more difficulty with
block placement or are at a higher risk of iatrogenic
injury. In our 2 cases, the stimulating needle was
satisfactorily positioned based on the ultrasound
images and the success of the blocks. The fact that
supranormal current levels were necessary to gen-
erate a motor response may reflect underlying neu-
rologic dysfunction. Choyce et al demonstrated an
inconsistent motor response to electrical stimula-
tion in neurologically normal patients who experi-
enced a paresthesia,1 suggesting that patients may
not always develop an appropriate motor response.
However, 13% of their patients required supple-
mentation and 9% required general anesthesia.
Therefore, one could argue that with this high fail-
ure rate, an absence of a correlating motor response
simply suggests that the needle was not in the cor-
rect position. In addition, in our cases, there was a
lack of both paresthesia and motor response at �2.4
mA.

Ultrasound has been shown to facilitate the per-

formance of brachial plexus blockade at the axil-
lary, supraclavicular, and infraclavicular loca-
tions.8-10 We confirm the findings of Ootaki et al,
who first described the ultrasound appearance of a
“doughnut sign” appearing around the axillary ar-
tery and brachial plexus while performing ultra-
sound guided infraclavicular blocks.10 As indicated
in Fig 2, the injected solution of local anesthesia can
be seen surrounding the sciatic nerve. This is
thought to represent contact of the perineural tissue
with local anesthesia. It is our clinical experience
that higher frequencies (7 MHz) are needed to dis-
tinguish neurologic structures from surrounding
tissue. This is in contrast to vascular structures,
which are easy to distinguish even at lower fre-
quencies because of the sharp ultrasound interface
created by blood and surrounding tissue. One lim-
itation of ultrasound is that, when a needle passes
perpendicular to the ultrasound beam, it is not al-
ways apparent where its tip is located. To help
minimize inaccuracies, many ultrasound companies
have devised needle guides to direct the needle to
the target of interest.

In summary, we described the successful use of
ultrasound to guide the placement of a popliteal
fossa block in 2 patients with diabetes mellitus in
whom adequate nerve stimulation or paresthesia
was not obtainable. A randomized trial examining
the efficacy of ultrasound-guided versus conven-
tional nerve block in patients with diabetes mellitus
could be helpful answering the concerns raised by
these case reports.
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