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LUMBAR PLEXUS BLOCKAGE ON PSOAS COMPARTMENT
FOR POSTOPERATIVE ANALGESIA AFTER
ORTHOPAEDIC SURGERIES

Luiz EbuarDO IMBELLONI

SUMMARY

Objectives: The lumbar plexus is located between the qua-
dratus lumborum and the psoas major muscles. The aim
of this study was to evaluate the efficacy of a single 0.25%
bupivacaine injection through the psoas compartment block-
age in postoperative analgesia of patients undergoing ortho-
pedic surgery. Methods: 40 patients received lumbar plexus
blockage at the psoas compartment through nerve stimula-
tor and a 0.25% bupivacaine 40-ml injection. Analgesia and
pain severity were evaluated at 4, 8, 12, 16, 20 and 24 hours
after surgery, similarly to rescue opioids. Results: The ilioin-
guinal, genitofemoral, lateral cutaneous of the thigh, femoral

and obturator were blocked in 90% of patients. Blockage has
reduced the amount of postoperative opioids, and 52.5% of
patients required no additional postoperative analgesia, with
analgesia duration of approximately 24 hours. There were no
clinical signs or symptoms of bupivacaine toxicity, as well as
no sequels secondary to nerves blockage. Conclusions: This
report shows that injections into psoas compartment space is
easy to perform and provides an effective blockage of the five
nerves. The lumbar plexus blockage at the psoas compart-
ment can be recommended for use in postoperative analge-
sia after orthopedic surgeries.
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INTRODUCTION

Winnie et al® are responsible for originally describing two lum-
bar plexus blockage techniques. The “3-in-1" blockage was
described in 1973 @ while the posterior access based on par-
esthesia was described one year later®. The clinical potential
of the second approach was poorly recognized, while the “3-
in-1"technique was widely employed for providing analgesia in
surgical procedures on lower limbs. In 1976, a second posterior
technique was described, which was based on the lost resis-
tance on the compartmental fascia between psoas and qua-
dratus lumborum muscles®, as corroborated by tomography
imaging®. The study of 4 cadavers and 22 tomography images
of the lumbossacral region showed that, at L; level, the femoral
nerve lies between lateral and obturator femoral skin nerves®,
and, although the lateral femoral skin nerve lies on the same
level as the femoral one, the obturator nerve can be included
or within a separate fascia®. In 1989, by studying the motion
function of lumbar plexus nerves in 80 patients, the posterior
technique was shown to be superior to the 3-in-1 blockage,
resulting in a higher number of blocked nerves®.

The lumbar plexus is formed by the anterior portions of the first
four lumbar spine nerves. The plexus lies across the transverse
processes of the lumbar vertebrae and is comprised inside the
psoas muscle and constituted of the following nerves: iliohy-
pogastric, ilioinguinal, genitofemoral, lateral cutaneous of the
femur, obturator and femoral.

The purpose of this study is to assess the effectiveness of
analgesia by applying a single bupivacaine injection on psoas
compartment, using a peripheral nerves stimulator in hip and
femur orthopaedic surgeries.

METHODS

After approval by the Publication & Dissemination Board of the
clinic and obtaining informed consents, 40 patients submitted
to hip and femur orthopaedic surgeries participated on this
prospective study. Exclusion criteria included: hypovolemia,
coagulation disorders, serious cardio respiratory conditions,
infection, refusal to the proposed method, and discharge on
the next day of surgery.

All patients received a standardized anesthesia. No pre-an-
esthetic medication was administered while in the bedroom.
After venoclysis with 16G or 18G catheter, infusion was initiated
with Ringer lactate solution. Monitoring at operating theater
was provided by continuous ECG at CM5, blood pressure by
non-invasive method, as well as pulse oxymetry. In no patient
bladder catheterization was used. After sedation with fentanyl 1
- 1.5 ug.kg”, rachial anesthesia was provided with the patient
positioned at left lateral position with 0.5% isobaric bupiva-
caine at paramedian access into L,-L; or Ly-L, space, with 27G
Quincke needle. To those patients with femoral fractures, mid-
azolam (0.5-1 mg) and ketamine (5-15 mg) were administered
prior to blockage. Intraoperative sedation was provided with
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fractioned doses of midazolam. At the end of the procedure,
dipyrone (30 mg.kg™) and tenoxican (40 mg) were adminis-
tered by venous infusion.

Lumbar plexus blockage at psoas compartment (Figures 1 and
2) was made with the patient lying at lateral position with the
operated limb pointing up at the end of surgery, with 10 mm
needle (B.Braun Melsungen AG, 21G 0.8x100 mm needle) con-
nected to a peripheral nerve stimulator (Stimuplex®, B.Braun
Melsungen AG) adjusted to release 1 mA, 1 Hz squared pulsed
current, perpendicularly inserted approximately 7-10 cm deep,
aiming to achieve femoral quadriceps muscle contraction.
When contraction was achieved, the current was reduced to
0.5 mA, and, if the contractile response remained, 40 ml 0.25%
bupivacaine was injected after negative aspiration for blood.

Figure 1 - Position and marking for psoas compartment blockage

lioinguinal N.

Genitolemaral N.

Figure 2 — Schematic illustrétion o the nerves and their correlation with
quadratus lumborum and psoas major muscles

Analgesia was assessed by a pre-trained nurse by means of
needle-puncture and cold test in order to determine the ex-
tension of sensitive blockage on ilioinguinal, genitofemoral,
lateral cutaneous of the femur, obturator and femoral 4, 8, 12,
16, 20 and 24 hours after anesthetic injection (Figure 3), and,
after the 24-hour period, the moment of the first pain com-
plaint was recorded for patients not receiving additional an-
algesics. Pain was assessed by a scale ranging from 0 (no
pain) to 3 (severe pain).

Figure 3 — Schematic illustration showing the precise location of the nerves
to be assessed after blockage

Patients were sent to a regular hospital bedroom, and, should
they complained of severe pain at the operated site, a intrave-
nous solution containing 30 mg meperidine and 300 mg dipy-
rone was administered. The total number of analgesic solution
doses was recorded for the first 24 hours, as well as any cardio
circulatory changes. The patients were followed-up for 48 hours
for checking the presence of complications at the blockage
site, as well as for identifying blood hypotension as a potential
single- or bilateral peridural blockage.

In five patients, 20 ml of iohexol dye with 300 mg.ml" were
injected in order to study local anesthetic agent dispersion.
The results were assessed by the descriptive analysis of the
studied variables and, whenever applicable, by mean and stan-
dard deviation values.

RESULTS

All surgical procedures are described on Table 1. Demographic
data of patients are reported on Table 2. This method was em-
ployed to provide postoperative analgesia on 40 orthopaedic
patients, showing satisfactory results.

The result of the pain severity research in the first 24 postopera-
tive hours is described on Table 3, and, at no time maximum
pain was reported (grade 3). All five nerves were blocked (full
sensitive blockage of the ilioinguinal, genitofemoral, lateral
cutaneous of the femur, obturator, and femoral nerves) in 36
(90%) patients. In the first 12 follow-up hours, 36 patients pre-
sented analgesia on the five nerves, with none of them requiring
supplementary analgesia. The number of patients presenting
blockage of the different nerves during the first 24 hours are
described on Table 4.
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Partial hip prosthesis 14
Total hip prosthesis 09
Femoral osteosynthesis 14
Femoral osteosynthesis + graft removal from iliac crest 03

Table 1 - Surgeries performed (n = 40)

Age (years) 79,3248,18
(Range) (63 —101)
Weight (kg) 66,30+9,85
(Range) (49 - 82)
Height (cm) 159,90+6,84
(Range) 145 - 175
Gender: Female 35
Male 05
Table 2 - Demographic data of patients
Pain scale
Time 0 1 2 3
4h 40 0 0 0
8h 40 0 0 0
12 h 40 0 0 0
16 h 37 3 0 0
20 h 18 15 7 0
24 h 11 20 9 0

Table 3 - Pain scale in different time points

Surgical time was 2.23+0.83 hours. In all patients, the first
evaluation (4 hours after psoas compartment blockage) was
conducted without any residual blockage of the rachial anes-
thesia. The mean duration of anesthesia was 23.33 hours. In
21 patients (52.5%) rescue analgesics were not required for the
first 24 hours postoperatively. Eighteen patients (45%) received
a single dose, and only one patient (2.5%) received two doses
of the analgesic solution (Table 5). The mean analgesia time
was 23.33+5.17 h, ranging from 16 to 36 hours. No brady-
cardia or blood hypotension events were seen in the first 24
postoperative hours.

No analgesic agent 21 (52.5%)
18 (45%)

01 (2.5%)

One dose

Two doses
Table 5 — Analgesic doses in the first 24 hours

No complication at puncture site was seen throughout follow-
up time. Neither vascular injection nor unplanned puncture has
occurred on subarachnoid space. No neurological complication
was reported. No patient required vesicle catheterization. In two
patients, occurred hematocryte reduction requiring replace-
ment, but tomography studies did not evidence hematoma on
the punctured region. One patient showed long-lasting sensi-
tivity loss on the thigh for 36 hours. No patient complained of
paresthesia after 48 hours of follow-up. The anesthetic agent
dispersion immediately after injection (Figure 4) and 1 minute
after injection (Figure 5) evidenced head and tail dispersion.

Figure 4 — Anesthetic agent dispersion associated to dye at the moment of
injection, as shown at the image enhancer

Figure 5 — Anesthetic agent dispersion associated to dye 1 minute after
injection, as shown at the image enhancer

Time 5 nerves Il LFS OB FE
4h 36 (90%) 38 (95%) 38 (95%) 40 (100%) 36 (90%) 40 (100%)
8h 36 (90%) 38 (95%) 38 (95%) 40 (100%) 36 (90%) 40 (100%)
12 h 36 (90%) 38 (95%) 38 (95%) 40 (100%) 36 (90%) 40 (100%)
16 h 26 (65%) 32 (80%) 35 (87.5%) 29 (72.5%) 26 (65%) 37 (92.5%)
20 h 10 (25%) 20 (50%) 14 (35%) 22 (55%) 10 (25%) 31 (77.5%)
24 h 09 (22.5%) 14 (35%) 13 (32.5%) 14 (35%) 09 (22.5%) 17 (42.5%)

lI=ilioinguinal, GF=genitofemoral, LFS=lateral femoral skin nerve, OB=obturator and FE=femoral

Table 4 - Number of patients with sensitive blockage on the different nerves in the first 24 hours postoperatively
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DISCUSSION

Lumbar plexus blockage at psoas compartment with the aid
of peripheral nerves stimulator is an easy and adverse effect-
free technique. This technique resulted in the blockage of the
five nerves on 36 patients (90%), thus blocking the three main
nerves of the lumbar plexus that innervate the thigh, not requir-
ing supplementary analgesics in 52.5% of the patients. Similar
results were achieved when postoperative analgesia provided
by psoas compartment blockage in children (> 90%) was com-
pared to the “3-in-1" blockage (20%).

The upper leg segment is basically innervated by lumbar and
sacral plexus: lateral cutaneous of the femur (L,-Lg) laterally;
femoral nerve (L,-L,) anteriorly; obturator (L,-L,) and genito-
femoral (L,-L,) medially, and; ischiatic nerve (L,-S;) posteriorly.
The ilioinguinal nerve (L,) basically innervates the iliac crest,
and its blockage is important when grafts are removed, which
occurred in three patients, who didn 't complain of pain for 36
hours. Chayen et al® developed the lumbar plexus approach
in the psoas compartment. The psoas compartment, a space
inside which the lumbar plexus lies, is anteriorly outlined by pso-
as muscle and its aponeurosis; medially, by lumbar vertebrae
bodies, and; posteriorly, by quadratus lumborum muscle and
transverse apophyses. At the level of the 4" lumbar vertebra,
all lumbar plexus nerves are regrouped. Combined studies with
cadavers and computed tomography confirmed the description
of the lumbar plexus within psoas compartment®.

Lumbar plexus blockage at psoas compartment should be
performed with the patient at lateral position with the operated
limb up, with a 100-150 mm needle perpendicular to skin plane,
at usual depth (12 cm). In the early description, Chayen et al®
used a gas chuck to confirm the path in the cleavage plan
that constitutes psoas compartment: the use of a stimulator
is preferred®. In our study, we used the plexus stimulator with
a 100 mm needle, having achieved lumbar plexus contraction
in all patients. Just like the original anesthesia®, we also had
a success rate of 90% with this postoperative analgesia tech-
nique. In this study, the lumbar plexus stimulation was used
with patients still under rachial anesthesia effect. Therefore, we
could not assess whether the use of a stimulator is bothersome
or not. Otherwise, no nervous injury was noticed. In one patient,
blood was seen on the stimulator needle, which was removed
and reoriented. Both in that patient and in the others no hema-
toma or pain at injection site was found. For both patients in
whom hematocryt levels were reduced requiring replacement,
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the tomography study did not evidence bleeding at injection
site justifying blood supplementation.

The maximum recommended bupivacaine dose is 2 mg.kg™,
but up to 3 mg.kg™ can be used at 0.5% in patients submitted
to lumbar and sacral plexus blockage!'9. Adding epinephrine
to 0.5% bupivacaine does not influence plasma concentra-
tions, the time to reach peak, or the duration of analgesia ™.
In this study, 0.25% bupivacaine was employed with doses
below the maximum recommended dose, and no complications
were found by anesthetic agent absorption. No patient required
opioids in the first 12 hours, and the mean analgesia time was
24 hours. The time of analgesia with 0.5% bupivacaine was 17
hours!", which is shorter than the 24 hours reported in this
study with a less concentrated solution. Twenty-one patients
(52.5%) did not use any analgesic agent in the first 24 hours
postoperatively. These results are superior to the 37%) and
48%? blocked with the same prilocaine volume associated to
the sub costal nerve blockage.

Lumbar plexus blockage enables to anesthetize three of the
main nerves of the lower limbs with a single injection®. We
aimed to achieve paresthesia for Winnie's posterior access
of the lumbar plexus. According to that author this technique
allows for concomitantly blocking sacral roots. Two years later,
Chayen et al® described the lumbar plexus blockage using
resistance loss, and naming this as “psoas compartment”
blockage. Dalens et al™ published a comparative study of
both accesses to lumbar plexus using a neurostimulator, and
concluding that the success rates are comparable between
both techniques. However, the Dalens-modified technique pres-
ents an additional challenge, and is accompanied by a high
rate of bilateral blockage. Using the Chayen technique and a
neurostimulator, we had no cases of bilateral analgesia.
Lumbar plexus blockage at psoas compartment provides analge-
sia on the lower abdominal region extending to the whole thigh,
respecting the ischiatic area. In this study, we achieved analgesia
on the lower abdominal region (ilioinguinal and genitofemoral) in
38 patients (95%) and on the thigh in 36 patients (90%).

In conclusion, lumbar plexus blockage at psoas compartment
for providing postoperative analgesia in major orthopaedic sur-
geries is an easy technique with the use of peripheral nerves
stimulation, providing a high degree of sensitive blockage for
lumbar plexus nerves, with mean analgesia duration of 24
hours, and strong reduction of the need of supplementary an-
algesia with opioids.
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