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A B S T R A C T

The objective of this study is to retrospectively examine the effects of pre-operative fascia iliaca (FI) and lum-
bar plexus (LPB) nerve blocks on post-operative pain and secondary post-operative variables following arthro-
scopic surgery of the hip. Subjects undergoing arthroscopic surgery of the hip received one of three pre-operative
anesthetic techniques; general anesthesia only, general anesthesia with FI or general anesthesia with LPB. Patient
reported pain scores (0–10) were recorded at 0, 30, 60, 90 and 120 min after admission to the post-anesthesia
care unit (PACU). Secondary variables examined include time spent in the PACU, morphine equivalent adminis-
tered, presence of nausea, persistent numbness, parasthesia, weakness, increased narcotic usage for rebound pain,
ED visits and hospital admissions. The mean pain scores over all time points were significantly lower in the LPB
group (2.38) than the FI group (4.08, P< 0.001) and the Gen group (3.55, P< 0.001). Patients receiving a lum-
bar plexus block exhibited significantly decreased pain at t¼ 0 (P¼ 0.019), t¼ 30 (P¼ 0.038), t¼ 60
(P¼ 0.013), t¼ 90 (P¼ 0.017) and t¼ 120 (P¼ 0.001) after admission to PACU. The FI group showed no im-
provement in any post-operative variable when compared with general anesthesia alone. There was no difference
in the time to discharge or in morphine equivalent administered between groups. One patient receiving a lumbar
plexus block experienced a seizure lasting about 10 s. However, there were no medium or long-term complica-
tions. Lumbar plexus block administered in concert with general anesthesia provides clinically important and stat-
istically significant post-operative pain relief when compared with general anesthesia alone or general anesthesia
plus fascia iliaca block.

I N T R O D U C T I O N
Despite the significant rise in the numbers of hip arthros-
copies performed annually [1, 2], there is a relative paucity
of reports regarding optimal anesthesia for these proced-
ures. Considerations specific to hip arthroscopy include
control of intra-operative pain, adequate muscle relaxation
to allow for distraction for work in the central compart-
ment and post-operative pain management. General

anesthesia and spinal anesthesia with or without epidural
are commonly employed to achieve these goals.
The hip is innervated predominately by branches of the
lumbar plexus: the femoral nerve, obturator nerve and the
lateral femoral cutaneous nerve; as well as the sacral plexus
via the nerve to the quadratus femoris, and at times, dir-
ectly via the sciatic nerve [3]. Cutaneous innervation of
the lateral thigh where the most commonly employed
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portals for hip arthroscopy are located is provided by the
lateral femoral cutaneous nerve [4].

The fascia iliaca block anesthetizes both the femoral
and the lateral femoral cutaneous nerves and can be per-
formed under ultrasound guidance [5]. Krych et al. re-
ported that pre-operative fascia iliaca block was safe and
effective when combined with multimodal anesthesia for
hip arthroscopy in a series of 30 patients [6].
Administration of a fascia iliaca compartment block has
been reported to reduce pain in patients undergoing sur-
gery for fractures of the femoral shaft [7] and hip fracture
patients in the Emergency Department [8].

The lumbar plexus block has also demonstrated efficacy
in pain management and decreasing post-operative opioid
use and associated side effects in hip arthroplasties [9–11].
While the fascia iliaca block relies on diffusion of anesthetic
under the iliacus fascia to anesthetize the femoral and lat-
eral femoral cutaneous nerves, the lumbar plexus block tar-
gets these nerves and the obturator nerve at their origins
[11, 12]. Local anesthesia at the origin of the lumbar
plexus has been shown to be effective not only in enhanc-
ing intra-operative and post-operative analgesia but also in
improving relaxation and immobility of the lower extremity
in hip arthroplasties, fracture repair and other hip and knee
surgeries [9–11, 13].

We sought to identify the safety and the utility of pre-
operative nerve blockade in conjunction with general anes-
thesia. We hypothesized that patients receiving a pre-
operative fascia iliaca or lumbar plexus blockade in addition
to general anesthesia would exhibit decreased post-
operative pain scores, decreased opiate and anti-emetic
consumption, and shorter time spent in the post-
anesthesia care unit (PACU).

M E T H O D S
Following institutional review board approval, a retrospect-
ive chart analysis was conducted on 145 consecutive hip
arthroscopy patients. All surgeries were performed at a sin-
gle outpatient facility between 27 September 2013 and 14
January 2015 by a board-certified orthopaedic surgeon and
fellowship-trained hip arthroscopy specialist who has per-
formed over 2000 arthroscopic surgeries of the hip. These
procedures represent approximately one-third of the sur-
geon’s arthroscopic hip surgeries performed during this
time period (and all of them consecutively at the facility
where the study was performed). Nerve blocks were ad-
ministered by one of three anesthesiologists on staff at the
facility. The surgeon used anterolateral and mid-anterior
portals. An additional distal anterolateral portal was utilized
for labral reconstruction and gluteus medius/minimus re-
pair procedures. The sole inclusion criterion was that each

respective patient underwent an arthroscopic hip proced-
ure under general anesthesia with or without a pre-
operative fascia iliaca or lumbar plexus nerve block at the
facility. Exclusion criteria included osteoarthritis of the hip
and self or family-reported history of narcotics abuse.
Consent was waived due to the retrospective, de-identified
nature of this chart review.

Patients were asked to identify their pain level at various
points in time using a 0–10 scale, with 10 being the worst
pain imaginable. Pain scores were recorded prior to admin-
istration of anesthetic, then post-operatively at admission
to the PACU (t¼ 0, t¼ 30, t¼ 60, t¼ 90 and
t¼ 120 min), or until the patient was discharged. Total
time spent in PACU was monitored and recorded for each
patient, along with the identity and strength of any post-
operative medication administered during the time spent
in recovery. Nausea and the need for antiemetic medica-
tion were noted. The amount of opioid given to each pa-
tient in PACU was converted to a standard morphine
equivalent using an equianalgesic conversion [14]. Patients
were questioned at initial follow-up (3–5 d post-
operatively) with regard to potential short-term complica-
tions of regional anesthesia, including numbness, paresthe-
sia, weakness, rebound pain and incidence of falls. Medium
and long-term complication screening was conducted at
standard follow-up appointments at 2 weeks, 6 weeks, 3
months, 6 months and 12 months post-operatively.

The three groups were compared with respect to cat-
egorical data (sex, presence of nausea and procedure type)
using the v2 analysis. Continuous variable demographic
data (age, height, weight and BMI) were compared using
Independent-sample Student’s t-tests and single factor ana-
lysis of variance (ANOVA). Pain scores, morphine equiva-
lent and time to discharge were assessed using
Independent-sample Student’s t-tests and single-factor ana-
lysis of covariance (ANCOVA) to eliminate confounding
effects of the covariate pre-operative pain. A P val-
ues< 0.05 was determined to be statistically significant.

Fascia iliaca block
All fascia iliaca nerve blocks were performed pre-
operatively in the PACU under close monitoring using
ultrasound guidance with the patient in the supine pos-
ition. The ultrasound transducer was oriented in the trans-
verse plane, close to the femoral crease and lateral to the
femoral artery. Needle entry was performed at the lateral
third of the distance from the anterior superior iliac spine
and pubic tubercle. Local anesthetic was injected slowly
under ultrasound guidance with repeated aspirations,
allowing it to spread medial to lateral under the fascia iliaca
but superficial to the iliacus muscle in order to anesthetize
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the femoral and lateral femoral cutaneous nerves. The local
anesthetic used was 40 ml 0.375% ropivacaine with 4 mg of
preservative-free dexamethasone.

Lumbar plexus block
All lumbar plexus blocks were performed pre-operatively in
the PACU under close monitoring using anatomic land-
marks, ultrasound guidance and a nerve stimulator. The pa-
tient was placed in the lateral decubitus position, operative
hip up with a slight forward tilt. The iliac crest, spinous
processes at the midline and posterior superior iliac spine
were used as landmarks. The needle was inserted perpen-
dicular to the skin at a point at the lateral one-third of a
line that intersects the horizontal line passing through the
spinous process and iliac crest, as well as the two perpen-
dicular lines of the spinous process and posterior superior
iliac spine. A nerve stimulator was then used to incite vis-
ible or palpable quadriceps muscle stimulation at 0.5–
1.0 mA. Subsequently, 40 ml of 0.375% Ropivacaine with
4 mg of preservative-free dexamethasone was injected
slowly with repeated aspirations. To prevent falls, patients
undergoing lumbar plexus or fascia iliaca blocks were dis-
charged with a knee immobilizer that they were instructed
to wear until the block had completely worn off.

R E S U L T S
A total of 145 consecutive patients that underwent a hip
arthroscopy procedure between 27 September 2013 and
14 January 2015 at the ambulatory surgical center were
included in the study. No exclusions were made from the
145 consecutive eligible patients. The sample size requisite
for determining significance was calculated via power ana-
lysis using data from a study by Xing et al. examining simi-
lar anesthetic manipulations on comparable populations
[15]. The first 55 patients received general anesthesia
alone (Gen), the subsequent 30 patients received an
ultrasound-guided fascia iliaca regional block prior to gen-
eral anesthesia (FI) and the following 60 patients received
an ultrasound-guided lumbar plexus block prior to general
anesthesia (LPB). Statistical analysis revealed similar
demographics between the three cohorts (Table I,
Supplementary data are available at Journal of Hip
Preservation Surgery online). There was no significant dis-
parity in pre-operative pain between groups [ANOVA:
F(2,142)¼0.276, P¼ 0.759] (Table II, Supplementary
data are available at Journal of Hip Preservation Surgery
online).

The mean post-operative pain scores across all time
points were significantly lower in the LPB group (2.38)
than the FI group (4.08, P< 0.001) and the Gen group
(3.55, P< 0.001) (Fig. 1). The results of one-way

ANCOVA controlling for pre-operative pain reveal that pa-
tients receiving a lumbar plexus block exhibited signifi-
cantly decreased pain at each measured interval following
arthroscopic surgery of the hip [t¼ 0 (P¼ 0.019), t¼ 30
(P¼ 0.038), t¼ 60 (P¼ 0.013), t¼ 90 (P¼ 0.017) and
t¼ 120 (P¼ 0.001)] (Table II, Supplementary data
are available at Journal of Hip Preservation Surgery online)
(Fig. 2).

The lower pain scores among the lumbar plexus cohort
did not translate into lower morphine equivalent dosing of
opioids in the PACU [ANCOVA: F(2,138)¼0.64,
P¼ 0.53] (Table III). There was also no significant differ-
ence in time to discharge between groups [ANCOVA:
F(2,138)¼0.075, P¼ 0.928] (Table III). Nor did nausea
requiring anti-emetics differ significantly among the groups
[v2(2)¼3.67, P¼ 0.16] (Table III, Supplementary data are
available at Journal of Hip Preservation Surgery online).

Complications
There were no complications in the general anesthesia or
fascia iliaca block cohorts. In the lumbar plexus block co-
hort, there was a seizure of approximately 10 s duration in
one patient. There were no other complications in any
group. In none of the three groups, was there a long lasting
complication from anesthesia; there was no reported inci-
dence of persistent numbness, parasthesia, weakness or
increased narcotic usage for rebound pain up to 1-year
follow-up. There were no post-operative falls, Emergency
Department visits or hospital admissions in any group.

D I S C U S S I O N
Although optimal anesthesia for arthroscopic surgery of
the hip has yet to be defined, recent studies examining re-
gional anesthesia for these procedures exhibit promising
preliminary results. We sought to assess the relative value
of two regional blocks—the fascia iliaca block and the lum-
bar plexus block—compared with general anesthesia alone.
The results of the current study indicate that for arthro-
scopic surgery of the hip a pre-operative lumbar plexus re-
gional block performed in conjunction with general
anesthesia provides significant and clinically meaningful de-
creases in post-operative pain reported in the PACU in an
ambulatory surgical center setting. We found no benefit to
pre-operative blockade of the femoral and lateral femoral
cutaneous nerves alone as performed with a fascia iliaca
block.

The significant decrease in pain scores in the lumbar
plexus block is likely clinically meaningful; the mean differ-
ence in pain scores between the lumbar plexus block and
the general and fascia iliaca block groups was 1.2 and 1.9,
respectively. This exceeds the minimal clinically
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meaningful change of 0.9 in pain scores as proposed by
Kelly and is on par or exceeds those proposed by Todd
et al. [16, 17]. Importantly, these studies relate minimally
significant changes for individuals, while those for group
mean comparisons are generally smaller [18].

This relative benefit we found in our lumbar plexus
block patients is likely attributable to the more complete

and proximal nervous blockade afforded by the lumbar
plexus block. In addition to the femoral nerve and the lat-
eral femoral cutaneous nerve blockade garnered by a fascia
iliaca block, the lumbar plexus block provides anesthesia to
other nerves originating in the lumbar plexus. The most
important of these is the obturator nerve, which carries
sensory information from the hip joint, adductor muscles,

Table I. Patient demographics

Gen Gen þ FI Gen þ LPB
(n¼55) (n¼30) (n¼60)

Sex, n

Male 18 11 19

Female 37 19 41

Age, mean 6 SD 34.51 6 11.51 30.57 6 13.51 35.45 6 12.47

Mean height (m) 1.69 1.69 1.7

Mean weight (kg) 70.39 67.84 70.19

Mean BMI (kg/m2) 24.22 23.59 24.18

Procedure type, n (%)

Femoral osteoplasty 47 (85.5) 21 (73.3) 51 (86.7)

Acetabular osteoplasty 23 (41.8) 9 (30) 23 (38.3)

No osteoplasty 7 (12.7) 8 (26.7) 8 (13.3)

Labral repair 33 (60) 24 (80) 30 (50)

Labral reconstruction 18 (32.7) 4 (13.3) 22(36.7)

Labral debridement 6 (10.9) 2 (6.7) 11 (18.3)

Glut min/med repair 0 (0) 1 (3.3) 2 (3.3)

Table II. Pre-Operative and PACU Pain Scales

Gen Gen þ FI Gen þ LPB P values F ratio
Variable m 6 Std Err n m 6 Std err n m 6 Std err n

Pre-op pain 2.3660.35 55 2.7360.44 30 2.6360.3 60 0.759 0.276

Pain in PACU

t¼0 3.2560.45 55 4.1260.72 30 2.0360.39 60 0.019* 4.081

t¼30 4.160.39 55 4.7260.58 30 3.0860.40 60 0.038* 3.362

t¼60 3.6260.33 54 4.0860.48 30 2.5760.29 60 0.013* 4.455

t¼90 3.3260.37 37 3.560.4 30 2.1660.29 49 0.017* 4.238

t¼120 3.0860.49 18 3.8560.74 13 1.5760.38 28 0.001* 7.498

*Statistically significant difference between the Gen þ LPB group and both the Gen and Gen þ FI group.
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medial femur and the skin in the medial aspect of the thigh
[11]. It is also not uncommon for an accessory femoral
nerve, originating at the lumbar plexus, to innervate the an-
terior hip capsule [3]. Neither of these nerves would be
anesthetized by a femoral or fascia iliaca nerve block, but
would be blocked by a lumbar plexus block.

The efficacy of regional anesthesia has been demon-
strated in other surgeries about the hip including fixation of
femoral fractures, hip fractures and hip arthroplasty [7, 8,

10, 13, 19–21]. In a randomized controlled trial of post-
operative total hip arthroplasty patients comparing con-
tinuous femoral versus lumbar plexus nerve blockade,
Marino et al. reported that the use of continuous lumbar
plexus block was associated with significantly fewer opioid-
related side effects, greater distances walked and enhanced
patient satisfaction [10]. Yadeau et al. reported a statistic-
ally significant decrease of 0.9 on a 0–10 scale in
post-operative pain following hip arthroscopy in patients
receiving a lumbar plexus blockade in concert with spinal
epidural anesthesia compared with spinal epidural anesthe-
sia alone [22]. While this was a well-designed prospective
randomized trial, it was done on patients who also received
neuraxial (spinal epidural) anesthesia which can be chal-
lenging in an ambulatory surgical center setting due to
costs associated with post-operative length of stay.

In a retrospective cohort study of hip arthroscopy pa-
tients similar to the current study, Dold et al. compared
general anesthesia alone with pre-operative femoral nerve
block plus general anesthesia. While they found that pa-
tients in the femoral nerve block group received signifi-
cantly lower intra- and post-operative morphine-equivalent
doses, the femoral nerve block patients’ post-operative
pain scores were only lower at one of the five measured
time points when compared with the general anesthesia
alone group [23]. Ward et al. reported that patients with
pain scores over seven receiving post-operative femoral
nerve blocks exhibited decreased time to discharge,
decreased nausea and increased patient satisfaction com-
pared with patients who were given morphine alone [24].

Fig. 1. Patient-reported pain scores for each group averaged across all time intervals after admittance to PACU. Values are reported
as the mean 6 the standard error of the mean. Key: † denotes significance within 99% CI.

Fig. 2. Patient-reported pain scores for each group reported at 0,
30, 60, 90 and 120 min from admittance to the post-anesthesia
care unit (PACU). Values are reported as the mean 6 the stand-
ard error of the mean. Key: * denotes significance within 95%
CI; † denotes significance within 99% CI.
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Krych et al. reported that pre-operative fascia iliaca block
was safe and effective when combined with multimodal an-
esthesia for hip arthroscopy in a series of 30 patients [6].
Xing et al. recently reported that hip arthroscopy patients
who underwent a pre-operative femoral nerve block had
significantly lower pain up to 6 h post-operatively. They
did report that up to six patients in the femoral nerve block
group reported falls in the first 24 h post-operatively [15].

These previous studies in hip arthroscopy patients point
out that regional anesthesia addressing the femoral nerve
in the pre- or post-operative setting is safe and can be
modestly beneficial. While our study echoes or in some
cases exceeds the safety data of the previous studies, the
two most salient concerns are falls and intra-vascular ad-
ministration leading to seizure or arrhythmia. While our
findings do support a significant benefit in post-operative
pain levels with pre-operative lumbar plexus block adminis-
tration, regional anesthetic blocks are not without risk. The
lumbar plexus block is considered an advanced nerve block
technique, due to the location of the lumbar plexus roots
deep in the psoas muscle and their proximity to the epi-
dural space [9]. Intra-vascular injection is a known compli-
cation with any local anesthetic injection as experienced by
one patient in this study who had a seizure of approxi-
mately 10 s duration. This patient was a 20-year-old other-
wise healthy male who despite slow administration of the
ropivicaine and frequent intermittent aspiration presum-
ably had some intravascular administration. The patient
was closely monitored and had no drop in oxygen satur-
ation or blood pressure, no arrhythmia and had an immedi-
ate and complete recovery after the seizure. As he was
stable and had a functional nerve block, the decision was
made to continue with surgery which proceeded without
further complication. There was no adverse consequence
of this both in the short-term and up to 1-year post-
operatively.

Ultrasound guidance in addition to a nerve stimulator
and knowledge of anatomic landmarks can minimize but
not eliminate the risk of epidural or intravascular spread of
anesthetic. Feedback from an alert patient and utilization
of a low pressure and frequent aspiration technique are
similarly important. Incidence of complications if

administered with care by capable anesthesiologists is not
prohibitive [9, 10]; serious neurologic injury following re-
gional anesthesia occurs in less than three cases out of
10 000 [25]. Nonetheless, these blocks should always be
performed under close monitoring with supportive care
and treatment immediately available.

Post-operatively, we had no falls among our patients.
This is likely attributable to pre-operative and post-
operative counseling that included strict use of crutches
and a knee immobilizer for weight-bearing until the effects
of the regional anesthesia dissipated.

In the current study, there were three different anesthe-
siologists performing both the LPB and FI blocks. Each of
the anesthesiologists was experienced and facile with vari-
ous regional nerve blocks around the body performed in
an outpatient setting. Therefore, it is likely that our experi-
ence is generalizable to other centers with similar compe-
tent anesthesiologists. In light of the lack of benefit
observed (contrary to previous reports of beneficial results
of pre- and post-operative fascia iliaca block [6–8, 26]) and
despite each of the anesthesiologists having performed well
over 100 fascia iliaca blocks, it is possible that centers with
more experienced anesthesiologists may experience differ-
ent results with these blocks. Alternatively, it is possible
that while a post-operative fascia iliaca block provides suffi-
cient analgesia, the efficacy of this block deteriorates com-
pared with that of a femoral nerve or lumbar plexus block
when administered pre-operatively.

Interestingly, the secondary data points including the
use of post-operative morphine-equivalents, post-operative
nausea and time to discharge did not correlate with the de-
crease in patient-reported pain scores in the lumbar plexus
cohort. Prior to initiation of this study, there were no clear
protocols set up at this facility for post-operative pain and
nausea medication administration triggers or for discharge
triggers for hip arthroscopy patients. For instance, most pa-
tients were given 10 mg of oxycodone by mouth as soon as
they were able to tolerate oral intake regardless of their
pain level. This led to a skewing of the data towards min-
imal change in terms of morphine equivalents used.
Similarly, most patients were monitored in the PACU for
similar amounts of time (90–120 min) even if their level of

Table III. Secondary Post-Operative Outcome Measures

Variable Gen Gen þ FI Gen þ LPB P values

Morphine-equivalent dose in PACU, mg 7.02 8.8 7.16 0.531

Post-operative nausea, n (%) 13 (24) 4 (13) 19 (32) 0.16

Time to discharge from PACU, min 108.6 112.2 111.5 0.928
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discomfort was low. While this may represent a weakness
of this study, it is also representative of the way many
arthroscopic surgeries of the hip are performed—as outpa-
tients in a surgical center setting with a variety of nurses
and under the guidance of various anesthesiologists.

There were several additional limitations to our study.
This was a retrospective study with one surgeon at one fa-
cility but several different PACU nurses and three different
anesthesiologists. Pain scores were patient reported to
PACU nurses who were not blinded to the type of anesthe-
sia administered. Pain scores after discharge were not
tracked, and long-term complications were not assessed be-
yond 1-year post-operatively. Cohorts were not precisely
matched with regard to surgery performed on the labrum,
with more reconstructions performed in the LPB and the
Gen groups than in the FI group. Given the surgeon’s tech-
nique of an additional portal and reconstruction of 9 cm of
circumferential labral tissue for reconstructions compared
with a typical refixation of 2–3 cm for labral repairs, more
post-operative pain would be expected in the reconstruc-
tion patients of whom there were more in the LPB and
Gen groups (our data reflect the opposite).

Further study, preferably prospective and randomized
design, with clear triggers for pain and nausea medication
administration and criteria for time of discharge, would
provide additional clarity as to the relative value of these
regional nerve blocks.
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