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A plantar fl exion response to nerve stimulation indicates needle 
misplacement in the epidural/spinal space during psoas 
compartment block

MEHMET CESUR, HACI A. ALICI, and ALI F. ERDEM

Department of Anesthesiology and Reanimation, Ataturk University, Medical Faculty, Erzurum, Turkey

accurate assessment of the response to the stimulation 
is critical in order to identify correct placement of the 
needle or catheter. Here we report two cases demon-
strating plantar fl exion responses to nerve stimulation 
following misplacement of the needle into the epidural 
space during PCB.

Case 1

A 48-year-old, 48-kg, 154-cm-tall man, American 
Society of Anesthesiologists (ASA) physical status I, 
presented for left knee arthroscopy and was scheduled 
for a combination of single-shot psoas compartment 
and sciatic nerve blocks. After routine monitoring 
and sedation with 2 mg i.v. midazolam, the patient 
was placed in the right lateral decubitus position. The 
insertion site was identifi ed 3 cm below the intercrestal 
line and 3 cm lateral to the interspinous line, as 
described by Pandin et al. [6]. After disinfection and 
local skin infi ltration, a 100-mm-long 22-gauge insu-
lated needle (Stimuplex D; B. Braun, Melsungen, 
Germany) was inserted perpendicular to all planes, 
using a peripheral nerve stimulator. The needle was 
advanced until bone contact and then redirected in a 
cephalad direction.

A response of the peroneal muscles and plantar 
fl exion were observed in the contralateral leg. The 
responses continued at 0.3 mA at a depth of appro-
ximately 7 cm. These contractions would have been 
inconsistent with lumbar plexus distribution even if 
they had been on the ipsilateral side. The block had 
been administered by a fourth-year resident, and a 
senior anesthesiologist was called. The cause of the 
contraction could not be identifi ed, and the needle was 
therefore retrieved and redirected by the senior 
anesthesiologist as described above but slightly later-
ally. This time, the expected quadriceps muscle con-
traction was observed. After a 3-ml test dose, 30 ml 
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Introduction

Psoas compartment block (PCB), the posterior approach 
to the lumbar plexus, is a commonly used anesthesia 
technique, and in combination with sciatic nerve block, 
represents an alternative to general anesthesia for 
patients undergoing leg surgery. In addition, PCB by 
means of patient-controlled regional analgesia tech-
niques achieves a good quality of postoperative analge-
sia [1]. Some authors, however, have recently reported 
unintentional neuraxial blocks with PCBs [2–5]. There-
fore, to safely perform this block, proper positioning of 
the needle or catheter is essential. One of the suggested 
methods for correct placement of the needle or the 
catheter is the use of nerve stimulation. However, an 
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0.5% levobupivacaine was administered in divided 
doses, followed by a sciatic block with 20 ml 0.375% 
levobupivacaine. Complete sensory and motor block 
was obtained and the surgery was completed 
uneventfully.

Case 2

A 72-year-old, 88-kg, 164-cm-tall woman, ASA physical 
status III, presented for repair of a left femur fracture. 
She had been diagnosed with diabetes mellitus, 
hypertension, class III heart failure (according to the 
New York Heart Association functional classifi cation 
system), and serious chronic obstructive lung disease. 
She was scheduled for combined spinal epidural anes-
thesia (low spinal anesthesia [i.e., spinal anesthesia in 
which the level of sensory denervation extends to the 
tenth or eleventh thoracic dermatome] for surgery and 
epidural catheter for postoperative analgesia). With the 
patient in the right lateral position, an attempt was 
made to identify the lumbar epidural space at the L4–5 
interspace, using a midline approach with an 18-gauge 
Tuohy needle and the loss-of-resistance technique with 
saline. Because the epidural space could not be identi-
fi ed with a midline approach, a paramedian approach 
was tried. The epidural space was identifi ed at that time, 
but we were unable to obtain cerebrospinal fl uid through 
the spinal needle. An epidural catheter was inserted 
into the space, and after a negative test dose with 3 ml 
2% lidocaine with epinephrine (5 μg·ml−1), 5 ml 0.5% 
levobupivacaine was injected. However, anesthesia was 
not obtained. Thus, we administered a combination of 
PCB and sciatic block. For PCB, the needle was inserted 
as described above. After bone contact was obtained at 
a depth of 5 cm, the needle was withdrawn slightly and 
advanced further in a cephalad direction (Fig. 1). Bilat-
eral contractions of the peroneal muscles and plantar 
fl exion were observed at a depth of approximately 8 cm 
and bilateral plantar fl exion continued at 0.3 mA. After 
negative aspiration, a test injection of 3 ml 2% lidocaine 
with epinephrine (5 μg·ml−1) was injected. Neither 
tachycardia nor spinal anesthesia was observed. To 
determine the cause of the peroneal contraction, an 
anterior-posterior fl uoroscopic image of the columna 
vertebralis was taken. This image indicated that the tip 
of the needle was at the midline of the column. Three 
milliliters of radiopaque medium was injected and it 
dispersed throughout the epidural space (Fig. 2). We 
opted for single-shot epidural anesthesia, due to time 
pressure. After a negative aspiration, 7 ml 0.5% levobu-
pivacaine was injected through the stimulating needle. 
Twenty minutes after the injection, the bilateral sensory 
block levels were T10; the surgery was started and com-
pleted uneventfully.

Discussion

Inadvertent central neuraxial block is a well-described 
complication of the posterior approach to lumbar plexus 
block [2–5]. Although this type of complication is rela-
tively rare, inadvertent epidural or spinal injections of 
large volumes of local anesthetic may be detrimental, 
especially in patients who have critical comorbidities 
(which provide the indication for the peripheral block 
in the fi rst place). Therefore, the possibility of central 
injection must always be considered when attempting 
lumbar plexus block. To avoid accidental central blocks, 
strict precautions are necessary, such as approach in the 
sagittal plane, and 3–5 cm lateral to the interspinous line 
[6,7]. However, these precautionary measures may not 
always be feasible. For example, it may be diffi cult to 
identify the landmarks, due to anatomical variation, 
deformation, obesity, or improper positioning of the 
patient. The use of electrical stimulation is advised for 
proper placement of the needle or catheter for regional 
anesthesia. At the same time, proper assessment of the 
response to the stimulation is crucial or mandatory in 
order to identify misplacement of the needle or 
catheter.

Fig. 1. The positions of the patient, the epidural catheter 
(white arrow), and the needle directed at the psoas compart-
ment (black arrow)
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Here we report contralateral and bilateral plantar 
fl exion following epidural stimulation. The presence of 
contralateral plantar fl exion in these patients was fortu-
nate; we observed only contralateral fl exion in the fi rst 
patient and bilateral plantar fl exion in the second one. 
A contralateral muscular response during stimulation of 
the lumbar plexus is an obvious warning sign of improper 
placement. However, had we observed only an ipsilat-
eral plantar fl exion, it may not have served as a notice-
able indication of needle misplacement. So, there is no 
doubt that the contralateral response is an indication of 
epidural/spinal placement. However, only an ipsilateral 
response itself can be caused by stimulation of the sacral 
plexus originating from lumbar nerve root 4 to sacral 
nerve root 3, especially the L4 spinal roots [8]. There-
fore, only an ipsilateral response may suggest needle 
misplacement to the L4 spinal root, although the 
possibility of epidural/spinal misplacement cannot be 
denied.

Both cases we have reported support the use of 
the Tsui test. Tsui et al. [9,10] suggested an objective 
method using electrical stimulation to correctly identify 
epidural catheter placement. The position of the epi-
dural catheter tip would be confi rmed by monitoring 
the contraction of skeletal muscle, using nerve 
stimulators.

It may not be possible to be sure whether the 
responses seen in our two patients originated from the 
epidural needle misplacement or from a subarachnoid 
location. Both of these factors cause a similar response, 
though a difference in threshold currents has been 
reported [11], and it is well known that aspiration of 
cerebrospinal fl uid is not inevitably observed, so 
subarachnoid misplacement also had to be considered, 
and a spinal test dose had to be done before changing 
the technique to epidural anesthesia. As well as the 
aspiration and spinal test dose, fractionated dosing is 
essential.

We do not know the exact reason for the improper 
placement of the needles in the two patients reported 
here. Perhaps the approach may have been too medial, 
or important landmarks were poorly identifi ed. Accord-
ing to trigonometric calculations, a 10° medial angula-
tion to the sagittal plane will bring the needle tip about 
1.4 cm closer to the spine at an 8-cm depth [5]. In fact, 
such a deviation cannot be excluded. This misplacement 
may be more likely with the more medial approach 
described by Pandin et al. [6], used in the present sur-
geries, than by the approach described by Chayen et al. 
[7]. In the method of Pandin et al., the puncture site is 
located 3 cm lateral to the interspinous line, 1 to 2 cm 
medial to the approach described by Chayen et al. In 
addition, in our case 2, the needle may have been 
advanced too far after contact with the transverse 
process of the lumbar vertebra (3 cm); 2 cm is advo-
cated to prevent misplacement [3].

In addition, the achievement of “isolated lumbar 
plexus blockade”, i.e., avoiding sacral plexus blockade, 
is especially important to prevent the postoperative 
onset of sciatic palsy after total hip arthroplasty in 
patients receiving continuous lumbar plexus blockade 
for postoperative analgesia. As is well known, sciatic 
nerve injury after total hip arthroplasty is not rare (inci-
dence, 0.7% to 3.0% for primary surgery and 2.9% to 
7.6% for revision surgery [12]). In such cases, early 
detection and rapid intervention may be essential for 
complete recovery. Some reports have demonstrated 
the value of proper and isolated lumbar plexus block to 
detect the early onset of sciatic palsy after total hip 
arthroplasty [13,14].

In summary, the two cases we have described dem-
onstrate that a plantar fl exion response to electrical 
stimulation during PCB is a useful warning sign for the 
misplacement of an epidural/spinal needle.

Fig. 2. Anterior-posterior fl uoroscopic image of the columna 
vertebralis. The tip of the needle at the midline of the column 
and the typical spreading of the radiopaque medium through-
out the epidural space (arrows) are shown
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