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Background: Femoral fracture is the most painful bone injury and performing spinal
anesthesia is extremely challenging due to very poor positioning unless we have a very
good mode of analgesia. Intravenous strong opioids are commonly used but to date nerve
blocks are also being utilized. The reliability and effectiveness of the aforementioned
methods are not conclusive to practice worldwide. The objective of the study was to compare
the analgesic effect of intravenous fentanyl, femoral nerve block (FNB) and fascia iliaca
block (FICB) during positioning patients with femoral fracture for spinal anesthesia.
Methods: A randomized controlled trial study was conducted on 72 elective adult patients with
femoral fracture aged 18—65 years and ASA I and II those were allocated randomly into three groups.
The intravenous fentanyl (IVFE) group received 1ug/kg IV fentanyl, FNB group received nerve
stimulator guided FNB with 30 mL of 1% lidocaine with adrenaline and FICB group received FICB
with 30 mL of 1% lidocaine with adrenaline. Pain intensity in numeric rating score (NRS), time to
perform spinal anesthesia, quality of positioning and patient acceptance were assessed. SPSS version
26 and Kruskal-Wallis test were used to analyze data and p value <0.05 was considered significant.
Results: NRS Pain score during positioning was significantly lower in FNB and FICB groups
than IVFE group [median (IQR)]; 2 (1-2.5), 2 (2-3)) vs. 3 (3—4) respectively; P<0.001 and
P=0.001. However, FNB and FICB groups were not significantly different with (P=1.000). Time
to perform spinal anesthesia was significantly longer in IVFE group 9.5 (9—10) minutes than both
FNB and FICB groups 7 (6-8), 8 (6-8) respectively, P<0.001. The quality of positioning was
significantly lower in the IVFE group than both FNB and FICB groups (P<0.001).
Conclusion: Preoperative FNB and FICB reduce pain score during positioning, shorten time
to perform spinal anesthesia, better patient positioning and higher patient acceptance in
a patient undergoing elective femoral bone fracture surgery.

Trial Registration: Pan African Clinical Trial Registry, PACTR202006669166858, regis-
tered on June 19, 2020. https://pactr.samrc.ac.za/TrialDisplay.aspx?TrialID=12127.

Keywords: femoral nerve block; FNB, fascia iliaca block; FICB, intravenous fentanyl,

spinal anesthesia positioning, femoral fracture

Background
Femoral fracture is relatively common with an annual incidence of around
2.9 million worldwide, with the peak incidence of 34% between 15 and 44 years
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followed by 29% and 21% in between 5 and14 years and
older than 60 years respectively.'

Spinal anesthesia is commonly utilized in lower extre-
mity orthopedic surgery and has many advantages includ-
ing easily performed, effective, avoiding airway related
complications, reducing the incidence of deep venous
thrombosis (DVT), reducing hospital mortality, minimiz-
ing hospitalization, and providing postoperative
analgesia.” * It has well-acknowledged beneficial effects
of reducing pain, reduced opioid consumption, and
improved quality of early recovery.’

Despite the aforementioned advantages, the technique
of performing spinal anesthesia in patients with a femoral
fracture is difficult due to poor positioning secondary to
pain. Correct positioning during spinal anesthesia is the
prerequisite in order to perform spinal anesthesia success-
fully. However, it is extremely painful, causing major
patient distress, accompanied by well-known physiological
squeal such as sympathetic activation causing tachycardia,
hypertension, and increased cardiac work that may com-
promise high-risk cardiac patients.® Limb immobility and
extreme pain are the deterrents for ideal positioning for
this procedure.’

Most of the time anesthetists administer opioid or non-
steroidal anti-inflammatory drugs (NSAID) for better tol-
erance of pain during positioning for spinal anesthesia.* '’
However, they have relatively high complications and
clinicians are searching for other ways of minimizing
pain. Nowadays studies propose that nerve blocks mainly
femoral nerve block (FNB) minimize this devastating pain
and increase patient safety, shorten time to perform spinal

anesthesia, and provide postoperative analgesia''"'? with-

out significant side effects.'®!?

Today IV fentanyl, FNB and FICB are proposed for
perioperative analgesia in patients with a femoral fracture
in order to facilitate spinal anesthesia by preventing pain
secondary to positioning. But available literatures are not
conclusive or no single best analgesic technique that is
proved to be absolutely effective, fast onset, easy to apply,
minimum side effect and accessible that will apply in
patients with femoral fracture.'*'> Therefore, this study
aimed to compare analgesic effect of intravenous fentanyl,
FNB and fascia iliaca compartment block (FICB) during
positioning patients with femoral fracture for spinal
anesthesia. The severity of pain in numeric rating score
(NRS), time taken to perform spinal anesthesia, quality of
patient positioning, and patient satisfaction were the spe-
cific objectives of our study.

Methods

This institutional-based, parallel, single-blinded, and ran-
domized controlled trial study was conducted at Hawassa
University Comprehensive Specialized Hospital, Hawassa,
which is located at 280 Km south of Addis Ababa, from
June 21 to August 19, 2020.

This study was conducted in accordance with declaration
of Helsinki. Ethical approval was obtained from the Dilla
University institutional review board and the study was
registered on Pan African Clinical Trial Registry with
a unique identification number of PACTR202006669
166858. Verbal and written informed consents were taken
from each participant.

ASA class I, II, and Age between 18—65 years patients
who undergo orthopedic surgery for femoral fracture under
spinal anesthesia at HUCSH were included by systematic
random sampling technique. By estimating expected cases
during study period from situational analysis a skip inter-
val determined to be 2. The order of patients on the
schedule list was considered as their respective serial
numbers, and 1 patient from the first 2 patients were
selected by simple random sampling method or lottery
method. Then, similar skipping interval and pattern were
followed for the next consecutive patients until we accom-
plished the sample size in each group. Patients having
allergy history to lidocaine or fentanyl, Contraindication
to spinal anesthesia (patient refusal, bleeding problem),
fracture other than the femur, Bilateral femoral fracture,
History of chronic pain, History of an opioid within 12hrs
preoperatively, Body mass index (BMI) > 35 kg/m2),
impaired cognition, Infection on cite of the block and
failed block were excluded from the study.

Although comparison between three interventions
(FNB, FICB and IVF) for positioning during spinal
anesthesia is not novel study, there was no study which
compared all of the three interventions at a time.
Therefore, the sample size was estimated by conducting
a pilot study of 21 patients or 7 patients per group (we use
a similar protocol, blinding, controlling, and data collec-
tion tool to the main study). All outcome variables were
considered for sample size calculation and the largest
sample size obtained from time to perform spinal anesthe-
sia. The result showed that time to perform spinal anesthe-
sia (meant SD) of 9.1+1.35, 7.6+1.40, and 8.3%£1.80
minutes for IVFE, FNB, and FICB groups respectively.
Using G-power (version 3.0.9.2) software and given that o
= 0.05, 80% power, calculated pooled standard deviation
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Spootled=1.53 and effect size of d=0.401 then sample size
was estimated to be 66 and with an account of 10% for
dropout, the total sample size was determined to be 72 or
24 participants in each group.

Participants were assigned to one of the three groups in
a 1:1:1 ratio and randomization was conducted by drawing
one of the three sealed opaque envelopes containing either
‘IVFE’, ‘FNB’ or ‘FICB’ by anesthesia provider. The
investigators prepared the sealed envelopes and incorpo-
rated all necessary information about the patients in addi-
tion to the type of interventions. A clear explanation about
the procedures was made before allocation. In order to
maintain blinding, the data collector was not allowed to
be available in the operating room during the intervention.

Data Collection Procedure

The night before surgery, patients were evaluated for
eligibility and informed consent was taken after proper
explanation about the study, interventions, and measure-
ments. As the patient arrives at the operation room,
standard monitoring such as electrocardiography, pulse-
oximeter, and Non-invasive blood pressure measurement
were attached and recorded every five minutes. An
infusion of lactated Ringer’s solution 20mL/kg was
given and all patients were supplied with oxygen (2L/
min) via a nasal cannula. NRS pain score before the
intervention was recorded when the patient lied on the
operation table.

IVFE group received fentanyl 1pg/kg IV, and 5 min-
utes later, they were placed in the sitting position to per-
form spinal anesthesia. FNB and FICB groups received
FNB and FICB with 30 mL of 1% lidocaine with adrena-
line solution respectively and 15 minutes later, they were
placed in the same position as group IVFE patients. FNB
was performed by nerve stimulator technique on supine
position; the femoral artery pulse is palpated at the level of
the inguinal ligament. After cleaning the area with alcohol
and iodine a short (5-cm) insulated needle was inserted at
a 45° angle to the skin in a cephalad direction until
a distinct quadriceps twitch (patella dancing) is elicited
with a current between 0.5mA and 0.2mA then careful
aspiration was performed and 30mL of 1% lidocaine
with adrenaline solution was injected. FICB was also
performed once the inguinal ligament and femoral artery
pulse are identified; the length of the inguinal ligament
was divided into thirds. Two centimeters distal to the
junction of the middle and outer thirds, a short, blunt-
tipped needle was inserted in a slightly cephalad direction

after cleaning with alcohol and iodine. As the needle
passes through the two layers of fascia in this region
(fascia lata and fascia iliaca), two “pops” were felt. Once
the needle has passed through the fascia iliaca, careful
aspiration was performed and 30mL of 1% lidocaine
with adrenaline solution was injected.

Pain intensity was assessed using NRS and documen-
ted at 2 minutes after intervention for IVFE group, at (2, 5
and 10) minutes after nerve blocks and also during posi-
tioning for all groups. If the patient fells significant pain
and not able to position due to pain additional analgesia
will be given and the patient will be excluded from the
study. However, all of patient data before additional
analgesia will be recorded and analyzed. Intraoperative
adverse events such as vomiting, hypotension, bradycardia
and respiratory depression will be recorded and managed
according to the protocol.

Postoperative pain was managed based on hospital
standard of care including multimodal analgesia starting
from paracetamol and NSAIDs to strong opioids. After
completion of the surgery, patients were asked if they
were comfortable with pain management done for posi-
tioning to answered either “Yes* or “No” and the answer
recorded as patient acceptance.

The primary outcomes of this study were pain NRS
score (before and after) intervention and during position-
ing. Secondary outcomes were time to perform spinal
anesthesia, patient acceptance, quality of patient position-
ing, and intervention associated complications.

The statistical analyses were performed using SPSS
version 26 software package. Data distribution for contin-
uous data was evaluated by Shapiro Wilk H-test.
Homogeneity of variance was assessed by Leven’s test.
For ordinal and asymmetric numeric data, the Kruskal-
Wallis H-test was used, and post hoc analysis was done
with the Mann—Whitney U-test using Holm’s sequential
Bonferroni method to adjust for multiple comparisons.
Symmetric numeric data were analyzed by using one
way ANOVA. Data were described in terms of mean +
SD, median (Interquartile range) and numbers or percen-
tages as appropriate. Nominal data were analyzed by using
the chi-square test and post hoc analysis was done by
filtering one group at a time and running a chi-square
test with Bonferroni correction for patient acceptance.
A p value<0.05 was considered statistically significant.
The study was reported based on the CONSORT 2010
guideline.
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Operational Definitions

Quality of Patient Positioning
(0 = not satisfactory, 1 = satisfactory, 2 = good, and 3 =
optimal by the anesthetist performing spinal anesthesia).

Time to Perform Spinal Anesthesia
Time in minutes measured from the start of positioning
maneuvers to the spinal needle removal.

Patient Acceptance

After completion of surgery each patient were asked “are
you comfortable with pain management done before posi-
tioning?” “Yes” or “No”.

Results

A total of 91 patients were assessed for eligibility and 72 were
included in the study (Figure 1). Nineteen patients were excluded
from the study because seventeen of them not meet the inclusion
criteria and the remaining two patients declined to participate. All
groups of patients were comparable regarding with demographic
data, type of fracture, the time interval from fracture to surgery,
and intervention-related complications (Table 1).

Pain Score Between the Three
Groups

Numeric rating pain scales score before the intervention and
at two minutes after intervention did not differ significantly

between groups (P= 0.882 and 0.229) respectively after the
Kruskal-Wallis H-test except during positioning. Post hoc
analysis with Mann—Whitney U-test using Bonferroni cor-
rection showed that pain score during positioning was sig-
nificantly lower in FNB and FICB groups than IVFE group
[median (IQR)]; 2(1-2.5), 2(2-3)) vs. 3(3—4) respectively;
P<0.001 and P=0.001 for FNB and FICB against IVFE
respectively. However, FNB and FICB groups were not
significantly different with P=1.00 (Figure 2).

Time to Perform Spinal Anesthesia

Kruskal-Wallis H-test and Mann—Whitney U-test using
Holm’s sequential Bonferroni method for post hoc analysis
showed that; time to perform spinal anesthesia was signifi-
cantly longer in IVFE group median and interquartile range
(9.5(9-10) than both FNB and FICB groups (7(6-8), 8(6-8)
minutes respectively) P<0.001 and P=0.002 for IVFE against
FNB and FICB respectively but no significant difference was
observed between FICB and FNB groups P=0.381 (Table 2).

Quality of Positioning

Using Kruskal-Wallis H-test and post hoc analysis with
Mann—Whitney U-test and Holm’s sequential Bonferroni
method showed that; quality of patient positioning was sig-
nificantly lower in IVFE median and IQR (2(1-2)) group
than both FNB and FICB groups (2(2-3) and 2(2-3) respec-
tively, P<0.004 and P=0.011 for IVFE against FNB and

Enrollment

Assessed for eligibility N=91)

Excluded (N=19)

Not met inclusion criteria

v

N=17)
Declined to participate (N=2)

Randomized (N=72)

Allocation A

IVFE group (N=24)

4

FNB group (N=24)

Allocation A

FICB group (N=24)

v
Analyzed N=24

Analyzed N=24

,

Analyzed N=24

Figure | Consort flow diagram of patient’s enrollment.

Abbreviations: N, the number of participants; IVFE, intravenous fentanyl; FNB, femoral nerve block; FICB, fascia iliaca compartment block.
Note: https://journals.plos.org/plosmedicine/article?id=10.137|/journal.pmed.100025 | Citation: Schulz KF, Altman DG, Moher D, for the CONSORT Group (2010)

CONSORT 2010 Statement: Updated Guidelines for Reporting Parallel Group Randomised Trials. PLoS Med 7(3): e1000251.Copyright: © 2010 Schulz et al. Creative

Commons Attribution License.
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Table 1 Demographic Characteristics, Surgical and Anesthesia Data of Patients with Femoral Fracture at Hawassa University

Comprehensive Specialized Hospital

IVFE Group (n=24) FNB Group (n=24) FICB Group (n=24) P value
Age (years) 37.648.1 37.7+8.8 34.2+6.3 0.795
Gender (male/female) 19/5 21/3 22/2 0.444
ASA status (I/1l) 18/6 20/4 19/5 0.777
BMI (kg/m?) 20.1£1.1 20.7+0.9 20.3+0.9 0.062
Fracture site (proximal/shaft/distal) 5/11/8 719/8 8/10/6 0.868
Time from fracture to surgery (days) 6.6+2 6.3%£2.5 6.6+2.3 0.604

Abbreviations: n, the number of participants; IVFE, intravenous fentanyl; FNB, femoral nerve block; FICB, fascia iliaca compartment block; ASA, American Society of

Anesthesiology; BMI, body mass index; Kg/mZ' Kilo gram per meter squire.

FICB respectively, but no significant difference was
observed between FNB and FICB groups P=1.000 (Table 3).

Patient Acceptance

Patient acceptance was significantly different between
groups after the chi-square test at P=0.001, and post hoc
analysis was done by filtering one group at a time with chi-
square analysis and adjusting P-value using Bonferroni
correction to control type 1 error showed a significantly
lower patient acceptance in IVFE (41.7%) group than both
FNB and FICB groups (87.5% and 79%) respectively,
P=0.001 and P=0.008 for FNB and FICB against IVFE
respectively. However, no significant difference was
noticed between FNB and FICB groups P=0.439 (Figure 3).

Complications Recorded in

Operation Room
There were no procedure-related complications like hypo-

tension, bradycardia, adverse systemic toxicity, vomiting,

8|

Numeric rating score
-~ °
°

N
°

Pain before intervention

Time period

Table 2 Time to Perform Spinal Anesthesia of Patients with

Femoral Fracture at Hawassa University Comprehensive

Specialized Hospital

IVFE Group | FNB FICB P value
(n=24) Group | Group
(n=24) | (n=24)
Time to perform 9.5(9—I0.5)*@ 7(6-8) 8(7-8.5) | <0.001

spinal anesthesia

(minutes)

Pain 2 minutes after intervention

Notes: Data are presented as median (Inter Quartile Range), analyzed by Kruskal—
Wallis H-test *Intravenous Fentanyl vs. Femoral Nerve Block and p-value <0.001
@Intravenous Fentanyl vs. Fascia lliaca Compartment Block and p-value = 0.002
Abbreviations: n, the number of participants; IVFE, intravenous fentanyl; FNB,
femoral nerve block; FICB, fascia iliaca compartment block.

respiratory depression, nerve injury and bleeding at the
site of the block (nerve blocks only).

Discussion
To our knowledge, this single-blinded, randomized con-
trolled trial is the first study directly comparing the effect

Allocated groups
Mintravenous fentanyl
M Femoral nerve block
MFascia iliaca block

*
®

Pain during positioning

Figure 2 NRS pain score before and two minute after intervention and during positioning. *Intravenous Fentanyl vs. Femoral Nerve Block and p-value <0.001 @Intravenous

Fentanyl vs. Fascia lliaca Compartment Block and p-value=0.001.
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Table 3 Quality of Positioning of Patients with Femoral Fracture
at Hawassa University Comprehensive Specialized Hospital

IVFE FNB FICB P value
Group Group Group
(n=24) (n=24) (n=24)
Quality of 2(1-2) @t | 2(2-3) 2(2-3) 0.002
patient
positioning

Notes: Data are presented as median (Inter Quartile Range), analyzed by Kruskal—
Wallis H-test @Intravenous Fentanyl vs. Femoral Nerve Block and p-value =0.004
fIntravenous Fentanyl vs. Fascia lliaca Compartment Block and p-value = 0.01 |
Abbreviations: n, the number of participants; IVFE, intravenous fentanyl; FNB,
femoral nerve block; FICB, fascia iliaca compartment block.

of intravenous fentanyl, FNB under nerve stimulator, and
FICB to reduce pain during positioning patients with
a femoral fracture for spinal anesthesia.

In our study all interventions showed a reduction in
NRS pain score. However, in contrast, both FNB and
FICB were more effective in providing superior analgesia
than IVFE as evidenced by lower pain score during posi-
tioning, shorter time to perform spinal anesthesia, greater
quality of positioning and higher patient acceptance. And
there is no significant difference between FNB and FICB
regarding with the above-mentioned advantages over
IVFE. Previous studies, showed comparable results even
if there is some methodological difference including type
and amount of local anesthetics used for blocks, as dis-
cussed below.

The present study shows that FNB and FICB were
effective in reducing pain during positioning than IVFE
[median (IQR)]; 2(1-2.5), 2(2-3)) vs. 3(3—4) respectively,
which is comparable with recent studies done by Purohit
et al,'” comparing placebo-controlled FNB that showed
VAS score of (meant SD (8.2540.36,1.47+0.16)) respec-
tively and Hsu et al,'® comparing FNB and intravenous
opioids. Madabushi et al,'* which compares FICB to IVFE

25

20

Frequency
&>

=N
o

Intravenous fentanyl

Figure 3 Patient acceptance.

Femoral nerve block

also showed similar results to the present study. However
pain during positioning was higher in the fentanyl group
than the present study, this effect may be explained by the
fact that they used a small dose of fentanyl (0.5pg/kg) than
1pg/kg in our study, despite added 0.5nug/kg fentanyl in 18
out of 30 patients.

In contrast to this study, Ghimire et al,15 reported that,
FICB was more effective in reducing pain than FNB which
is against the present study. The result may be explained
by the fact that, lower volume (15mL) of lidocaine is used
in the FNB group, and isolated proximal fracture occa-
sionally innervated by sciatic and superior gluteal nerves
which are not affected by FNB as shown by the increase
VAS score in this group. They found a very low VAS score
for the FICB group and the possible reason might be very
low baseline mean VAS score (around 3) than above 6
(median) in the present study and also longer waiting time
(20 minutes) to position for spinal anesthesia, that
increases the quality of FICB.

In our study, FNB and FICB were effective in reducing
the time required to perform spinal anesthesia (7(6-8) and 8
(7-8.5)) than IVFE (9.5(9-10.5)) in minutes which is com-
parable with previous studies by Madabushi et al,"* (7.30+
3.72 and 9.77+ 3.20) minutes and Purohit et al,'” for com-
bined spinal-epidural anesthesia (13£0.5 vs. 194+0.4) min-
utes. Even though it is hard to compare these results because
of different techniques of central neuraxial block and
method of analysis but still we can infer that FNB or FICB
requires a shorter time to perform spinal or combined spinal-
epidural anesthesia than either placebo or IVFE.

In the present study quality of positioning was higher
in patients with FNB or FICB 2(2-3) for both groups than
IVFE 2(1-2) which is also comparable to previous studies
by Purohit et al,'” (2.8+1.3, 1.44+0.2), Madabushi et al,'?
(2.06+078, 1.25+0.85) and Hsu et al.'®

Fascia iliaca block
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This study shows that patient acceptance was greater in
patients with FNB and FICB than IVFE (87.5%, 79%, and
41.7%) respectively. This is in line with previous studies
done by Purohit et al,'” (90%, 20%) for FNB vs. non FNB
groups and Hsu et al,'® also showed regional nerve blocks
provide greater patient acceptance than intravenous opioids.

The present study is comparable to many studies that
showed peripheral nerve blocks; FNB or FICB were more
effective in reducing pain during positioning, shorten time
to perform central neuraxial block, and increase the quality
of positioning than placebo or intravenous opioids includ-
ing fentanyl, alfentanil and nalbuphine.'>13:17:18

FNB and FICB can be used for a longer time by
placing a catheter to the site for additional bolus, contin-
uous infusion of local anesthetics or using long acting
local anesthetics.'® Pre-spinal FICB or FNB relax quad-
riceps muscle thus provide superior analgesia for position-
ing, a better quality of positioning, and require shorter
time to perform spinal anesthesia.

In this study, there is no documented complication like
hypotension, vomiting, and

bradycardia, respiratory

depression which is similar to studies done by Kacha

1,12 and Purohit et al,17 on their placebo-controlled

et a
FICB and FNB randomized clinical trials respectively.

Today peripheral nerve blocks are recommended for
positioning patients with a femoral fracture for spinal
anesthesia and our study shows that FICB is as effective
as nerve stimulator guided FNB that allows clinicians,
who have no access for nerve stimulator can use FICB
under landmark technique.

There are limitations on this study. Despite being the
most popular approach in resource limited countries, Use
of blind land mark technique for performance of FICB is
the major limitation of this study. Another limitation of the
study is the measurement tool we preferred for quality of

positioning is somewhat subjective.

Conclusion and Recommendation
Preoperative FNB and FICB reduce pain score during
positioning, shorten time to perform spinal anesthesia,
better patient positioning, and higher patient acceptance
in a patient undergoing elective femoral bone fracture
surgery. We recommend FNB and FICB for spinal
anesthesia positioning in a patient undergoing elective
femoral bone fracture surgery. Nonetheless, it is essen-
tial to carry out further high power ultrasound-guided
studies.

Abbreviation

ASA, American Society of Anesthesiologists; DVT, deep
venous thrombosis; FICB, fascia iliaca compartment
block; FNB, femoral nerve block; HR, heart rate;
HUCSH, Hawassa University Comprehensive Specialized
Hospital; IVFE, intravenous fentanyl; LAST, local anes-
thetic systemic toxicity; NRS, numeric rating scale; NS,
nerve stimulator; NSAID, non-steroidal anti inflammatory
drugs; RCT, randomized controlled trial; SPSS, Statistical
Package for the Social Sciences; VAS, visual analog scale.
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