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Abstract

Introduction: Regional anaesthesia techniques have been used for periopera-
tive analgesia for hip fractures. The supra-inguinal approach to fascia iliaca
block (FIB) can potentially provide superior analgesia compared to femoral
nerve block (FNB) by blocking the obturator and lateral femoral cutaneous
nerves. We aimed to evaluate the analgesic effect of single shot FIB and FNB
for surgical fixation of hip fractures. Methods: After obtaining ethics approv-
al and written, informed consent, 30 patients undergoing surgical fixation of
hip fractures were recruited and randomized into 2 groups. Patients received
either a single shot FIB or FNB with 0.5% Ropivacaine 30 mls, and a sub-
arachnoid block. Pain scores were assessed pre-operatively, post-block, in re-
covery and at 24 hours post-operatively. Time to first analgesic, oxynorm
consumption, opioid related side effects and block related complications were
assessed at 24 hours. Results: There were no statistically significant difference
in post-block pain scores, median (IQR) of 0 (0 - 0) versus 0 (0 - 0) at rest and
3 (2 - 6) versus 5 (2 - 6) on positioning for spinal; and 24 hour pain scores
were 0 (0 - 0) versus 0 (0 - 0) at rest and 4 (2 - 5) versus 5 (2 - 6) on move-
ment for FIB and FNB groups respectively. 5 patients from each group required
post-operative opioids, post-operative opioids requirement were similar. Con-
clusions: Though ultrasound guided supra-inguinal FIB was more consistent
in blocking the lateral femoral cutaneous nerve then a femoral nerve block,
this did not translate to any difference in terms of pain scores, opioid con-
sumption and side effects.
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1. Introduction

Hip fractures are common in the elderly. Many of these patients are frail and
have multiple comorbidities. There is a high morbidity and mortality rate, with
the 1st year mortality ranging from 14% - 58% [1]. Current anesthesia tech-
niques for surgical fixation of hip fractures include general anesthesia, central
neuraxial blocks, with peripheral nerve blocks and opioids as the mainstay for
postoperative analgesia. Cochrane review by Guay ef al [2] did not show a dif-
ference between general anesthesia and regional anesthesia techniques for adult
hip fracture surgery except for deep venous thrombosis in the absence of potent
thromboprophylaxis.

A study by Morrison et al [3] suggested that good analgesia decreased length
of hospital stay, enhanced functional recovery and long term functional out-
comes. To reduce the side effects of opioids in the elderly patients, regional
anesthesia techniques may be utilized to potentiate postoperative analgesia. This
may hence enhance their recovery and length of hospital stay.

AAGBI safety guideline for management of proximal femoral fractures re-
commends that peripheral nerve blockade should always be considered as an
adjunct to spinal or general anesthesia, to extend the period of postoperative
non-opioid analgesia in view of relatively greater risk of respiratory depression
and postoperative confusion with usage of opioids in the elderly [4]. Similarly,
the National Hip Fracture Database Anesthesia Sprint Audit of Practice 2014 in-
cludes consideration of intraoperative nerve blocks for all patients undergoing
hip fracture surgery as one of their standards [5].

Our hypothesis is that the supra-inguinal approach to the FIB will provide
better analgesia than the FNB when performed under ultrasound guidance as it
can potentially block the lateral femoral cutaneous and obturator nerves as well.
We conducted a pilot study to investigate the analgesic effects of the FIB com-
pared to the FNB when performed under ultrasound guidance. Secondary out-
comes include dermatomal coverage of the suprainguinal approach to the FIB,

24-hour opioid consumption, opioid-related side effects and length of stay.

2. Materials and Methods

After obtaining approval from institutional ethics board (SingHealth CIRB) and
written, informed consent from patients, 30 patients undergoing surgical fixa-
tion of hip fractures were recruited for assessment between August 2014 and
March 2015.

Patients with isolated hip fractures, scheduled for surgical fixation under
spinal anesthesia, between ages 45 - 90 years old, American Society of Anesthe-
siologists (ASA) physical status 1 to 3 were recruited. Patients unable to give
consent, with inability to cooperate, patients with regular consumption of strong
opioids (morphine, oxycodone) or steroids, allergy to local anesthetics or any
drugs included in the study and patients with contraindications to spinal anes-

thesia such as coagulation disorders/thrombocytopenia and local infection at site
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of injection were excluded.

A sample size of 30 was chosen as a feasible number for this pilot study that
could be completed in a reasonable time frame based on the current workload in
our institution, bearing in mind that there was a large proportion of patients
who had to be excluded from the study as they had dementia, were uncoopera-
tive or were on dual anti-platelets/anti-coagulants.

Patients were recruited during the pre-operative assessment in the wards once
the operating lists were available. A computer generated block randomization
with 1:1 ratio, blocks of 10 was used. The patient and data collector were
blinded. The block was performed by a study investigator who was independent
from the care of the patient. All investigators were proficient in performing ul-
trasound-guided regional anesthesia and the technique of FIB and FNB were
standardized as described. Each patient received either a single-shot fascia iliaca
block or femoral nerve block with 0.5% ropivacaine 30 mls (150 mg of ropiva-
caine).

The FIB was performed using a suprainguinal approach described by Hebbard
et al. [6]. For the FNB, the injection was performed at the level of the inguinal
ligament, before the bifurcation of the artery. The needle approach was from
lateral to medial and local anesthetic was deposited circumferentially around the
nerve. All blocks were done by one of the 2 investigators.

Resting and dynamic pain scores using the numerical rating scale (NRS) be-
fore performance of block was assessed. Block success was tested half an hour
after performing the block using loss of sensation to cold. Sensory distribution of
the block (femoral, obturator and lateral femoral cutaneous nerve) was mapped
and recorded. Post-block pain scores were assessed at 30 minutes.

Patient was then turned lateral, with the operative site non-dependent, for
performance of spinal anesthesia. Dynamic pain score was assessed upon posi-
tioning for spinal anesthesia. Spinal anesthesia is performed with plain bupiva-
caine (2.3 - 3 mls) and fentanyl 10 mcg. Intravenous ondansetron 4 mg may be
given for anti-emesis.

The patient’s pain scores were assessed at 4 instances—pre-block, 30 minutes
post block, 1 hr and 24 hrs post-operatively. The patient was assessed at 24 hours
post-operatively for time to first analgesic (oxynorm), oxynorm consumption in
the first 24 hours, and for opioid related side effects.

The primary outcomes were pain scores (at rest and on movement) at 30 mi-
nutes after the block, and at 24 hours. Secondary outcomes were opioid con-
sumption, opioid-related side effects (nausea/vomiting, sedation) and length of
stay. Pain scores were assessed using the NRS (0 - 10).

Patients were also assessed for early complications related to peripheral nerve
blocks such as hematoma, infection and neurological deficits.

Statistics

Data were analysed using SPSS for Windows (SPSS Inc. U.S.A.). Categorical
data are presented as percentage and frequency. Parametric numerical data are

presented as mean and standard deviation while non-parametric data are pre-
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sented as median (interquartile range). Categorical outcomes were analysed with
the Chi-squared test or Fisher’s Exact test. Numerical data were compared
among the groups with t test and non-parametric data with the Mann-Whitney
U test. A two-tailed p-value of <0.05 was taken as statistically significant.

3. Results

All patients recruited were used in analysis; there were no drop-outs/withdrawals/
loss to follow up.

The baseline demographics and pre-operative pain scores were similar in both
groups, reported in Table 1. All blocks were successful and blocked the sensory
distribution of the femoral nerve. The FIB resulted in a blockade in the distribu-
tion of the lateral femoral cutaneous nerve in 73% of cases compared to only
27% by FNB (p = 0.03). The distribution of the obturator nerve was blocked in
80% of FIB and 67% of FNB (p = 0.68).

The post-block pain scores were similar at rest, median (IQR) of 0 (0 - 0) ver-
sus 0 (0 - 0) and slightly different on positioning for spinal 3 (2 - 6) versus 5 (2 -
6), for patients receiving FIB and FNB respectively, as shown in Table 2. 24-hour
pain scores were also similar, 0 (0 - 0) versus 0 (0 - 0) at rest and 4 (2 - 5) versus

5 (2 - 6) on movement for FIB and FNB groups respectively. Majority of patients

Table 1. Characteristics and perioperative data of patients receiving Femoral Nerve Block
or Fascia Iliaca Block for surgical fixation of hip fracture.

Fascia Iliaca Block Femoral Nerve Block
(n=15) (n=15)
Age (years) 76 (9) 72 (12)
Gender
Male 9 (60%) 7 (47%)
Female 6 (40%) 8 (53%)
ASA status
1 - -
2 7 (47%) 6 (40%)
3 8 (53%) 9 (60%)
Regular pre-op analgesia
Paracetamol 14 (47%) 11 (37%)
NSAIDs 1(3%) 2 (7%)
Tramadol 12 (40%) 10 (33%)
Pre-block pain scores
At rest 2(0-3) 1(0-2)
On movement 7(6-8) 8(5-10)

Results displayed as number of subjects (percentage %) or median (IQR).
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Table 2. Primary outcomes.

Pain scores Fascia Iliaca Block Femoral Nerve Block
(NRS scores) (N = 15) (N =15) p value
Post Block
- AtRest 0(0-0) 0(0-0) 0.296
- On positioning for spinal 3(2-6) 5(2-6) 0.877
At 24 hrs post-block

- AtRest 0(0-0) 0(0-0) 0.334
- On Movement 4(2-5) 5(2-6) 0.937

Results displayed as median (IQR).

had their surgeries done successfully under spinal anaesthesia and did not re-
quire additional opioids. 1 patient in the FNB group required fentanyl 20 mcg
and morphine 6 mg post-op; 1 patient in the FIB group had a failed spinal, and
was converted to general anaesthesia requiring 80 mcg fentanyl and 3 mg mor-
phine intravenously intra-operatively. For 1 patient in the FNB group, the spinal
anaesthesia wore off and required conversion to general anaesthesia. However,
no additional opioids were required perioperatively.

5 patients from each group required post-operative opioids in the first 24
hours. Patients in FIB group required 3 (5.6) mg of oxynorm versus 2.7 (5.3) mg
in FNB group, p = 0.87. There were no block-related or opioid-related complica-
tions in both groups. The length of stay was 6.3 (1.8) versus 8.2 (4.5) days in FIB
and FNB groups respectively, p = 0.15.

4. Discussion

The innervation of the hip joint is complex. Nerves that supply the hip joint in-
clude branches from femoral, obturator, sciatic and superior gluteal nerves [7].
The incision site for anterior approaches is innervated by the lateral femoral cu-
taneous nerve [8]. Blockade of the femoral, obturator and lateral cutaneous
nerve of the thigh can provide adequate analgesia. The lumbar plexus block is
the most reliable method of blocking all three nerves [9]. However, it is a deep
block (risk of hematoma) and technically challenging. FNB is commonly per-
formed for analgesia. However, it only blocks one of the many nerves supplying
the hip joint. FIB, based on the principle of giving a larger volume of local anes-
thetic that may spread along the fascia plane to the lateral femoral cutaneous
nerve and branches of the obturator is postulated to provide better analgesia
than FNB [6].

Newman ef al [10] compared the FIB performed under landmark technique
with FNB performed under nerve stimulator guidance and showed that the FNB
provides better analgesia. However, most of our regional anesthesia techniques
are currently performed under ultrasound guidance and a study by Dolan et al

[11] has shown that the nerves are more reliably blocked when the FIB is per-
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formed under ultrasound guidance as compared to landmark technique. The
Newman study does not reflect our current practice and there are no studies
performed to date comparing ultrasound-guided FIB and FNB.

We found that the ultrasound guided supra-inguinal approach to FIB was
more consistent in blocking the lateral femoral cutaneous nerve then a femoral
nerve block with the same volume and concentration of local anaesthetic. How-
ever, this did not translate to any statistically significant difference in terms of
pain scores, opioid consumption or opioid-related side effects. There was a trend
towards shorter length of hospital stay though it did not reach statistical signi-
ficance.

In recent systematic reviews, it has been established that regional techniques
are superior to standard care (involving intravenous and/or oral analgesics) en-
hancing recovery and reducing incidents of morbidity amongst this elderly pop-
ulation prone to hip fractures [3] [12]. Diakomi et a/ [13] have also shown that
landmark technique of FIB provides more effective analgesia during positioning
for spinal (ie. pain score on movement) compared with intravenous fentanyl,
and it adequately controls postoperative pain, reducing opioid consumption
during the first postoperative day. This is also seen in our study with regards to
FIB.

We hypothesised that the FIB can provide superior analgesia compared to a
femoral nerve block as it also blocks the lateral femoral cutaneous nerve and ob-
turator nerve.

Dolans et al. [11] compared the ultrasound guided conventional infra-inguinal
approach with loss of resistance approach to the FIB and found that the medial
aspect of thigh was blocked in 95% of cases vs 60% and lateral aspect was
blocked in 90% vs 77% of cases respectively. This suggests that ultrasound
guided fascia iliaca block is more effective than the loss of resistance approach.

However, we did not find any discernible difference in outcomes between FIB
and FNB. Newman ef al. [10] concluded that FNB provided superior analgesia
compared with FIB, but he used a landmark technique for the performance of
FIB, which could disadvantage the FIB group. In our study where we used ultra-
sound guidance for both groups, we did not find any statistically significant dif-
ference in terms of analgesia.

The FIB has become more popular in recent years for surgeries involving hip
and upper femur as the FIB allows for more targeted deposition of LA compared
to the 3-in-1 block. It produces more reliable blockade of femoral, lateral femor-
al cutaneous and obturator nerves. Capadevila et al. [14] showed that the FIB
technique provided faster and more consistent simultaneous blockade of lateral
femoral cutaneous and femoral nerves but inconsistent blockade of obturator
nerve, with both blocks done via anterior approach and landmark techniques.
With the use of ultrasound guidance, the FIB has become even more precise and
reliable as shown by Hebbard et a/ [6]. In addition, previous imaging studies has
shown the inconsistent and unpredictable spread of LA with regards to the

3-in-1 block [15] [16] thus accounting for its falling out of favour.
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Some of the limitations of our study are as follows. We wanted to standardize
the dose/concentration of LA for both blocks, so as not to confuse onset of anal-
gesia as being dose related rather than block related. In doing so, we gave 30 mls
LA (more than usually required) [17] for an ultrasound guided FNB, which may
in fact have resulted in some spread to the fascia iliaca compartment. This could
have accounted for this lack of difference in primary and secondary outcomes
between the 2 blocks in our study. Further investigation with smaller doses or
cadaveric dye studies may be required to confirm this theory. Additionally, our
sample size of 30 patients is small, and may have resulted in a type II error, and
the lack of difference in primary and secondary outcomes in our blocks.

Our study had concluded in March 2015; since then new data has emerged
regarding the inability to block the obturator nerve via the FIB approach. Of
note, Swenson et al. [18] used magnetic resonance imaging to delineate injectate
distribution after performance of ultrasound guided FIB and 3-in-1 blocks,
which showed no spread of injectate to the obturator nerve in either group of
patients. All patients in both groups described a loss of temperature sensation
over the medial thigh without any loss of motor power for hip adduction. The
patients in our study also had similar sensory loss post block, which we used as a
surrogate for gauging effectiveness of obturator block as was the current practice
at the time. However, sensory loss over medial thigh is not a characteristic find-
ing of isolated obturator blocks now. Bouaziz et al [19] defined successful obtu-
rator blocks as those with hip adductor weakness, as only 20% of patients show
sensory changes in the medial thigh. Unfortunately, we had not tested for ad-
ductor weakness during our data collection to confirm whether the obturator
nerve was blocked,; it is possible that it was spared.

That being said, FIB is an easy, simple-to-perform block that does not require
advanced skills. When done under ultra-sound guidance, it is a safe technique
with a high success rate, associated with an opioid sparing effect intra and
post-operatively. In our institution, FIB is commonly used for patients under-
going hip surgery, with improved pain management profiles and overall patient
satisfaction scores. Further advantages over FNB include the injection site being
further away from the surgical incision site, therefore not interfering with the
operative procedure; FIB catheters can be placed without affecting surgical ap-
proach or sterility. Being essentially a plane block, FIB confers a better safety
profile, with less risk of nerve injury during injection or during continuous infu-
sions via catheters. Added to that, the use of ultrasound, may reduce the risk of
unintended puncture of surrounding structures, including deep circumflex iliac
artery, inferior epigastric artery, external iliac artery, spermatic cord and hernia

contents [6] as previously encountered, though rarely, with landmark technique.

5. Conclusion

The ultrasound guided supra-inguinal FIB was more consistent in blocking the

lateral femoral cutaneous nerve than a FNB. This difference in sensory coverage
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did not translate to any significant benefit in terms of pain scores, opioid con-
sumption and side effects in our study. The FIB is recommended for fixation of
hip fractures as it provides effective analgesia with an improved safety profile.
FNB has a similar analgesic profile and is an acceptable alternative. Since then,
we have instituted FIB catheter insertion for patients whose surgery would be
delayed for medical reasons with excellent analgesic coverage and patient satis-
faction scores.
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