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BACKGROUND: Fascia iliaca compartment nerve block (FICNB) has been an established

technique for postoperative analgesia after surgery for femoral bone fracture. FICNB is technically
easy, effective for postoperative pain control after operation for femoral bone fracture and decreases
the complications induced by systemic analgesic drugs. The severity of postoperative pain is affected
by genetics, cultural and social factors across the world. In this study we assessed the efficacy of
fascia iliaca compartment nerve block when it is used as part of multimodal analgesia after surgery
for femoral bone fracture.

METHODS: An institution-based case control study was conducted from September, 2013 to May,
2014. All patients who had been operated on under spinal anesthesia for femoral bone fracture were
included. The patients divided into a FICNB group (n=20) and a control group (n=20). The FICNB group
was given 30 mL of 0.25% bupivacaine at the end of the operation. Postoperative pain was assessed
within the first 24 hours, i.e. at 15 minutes, 2 hours, 6 hours, 12 hours and 24 hours using 100 mm visual
analogue scale (VAS), total analgesic consumption, and the time for the first analgesic request.

RESULTS: VAS pain scores were reduced within the first 24 hours after operation in the FICNB group
compared wtih the control group. VAS scores at 2 hours were taken as median values (IQR) 0.00 (0.00)
vs.18.00 (30.00), P=0.001; at 6 hours 0.00 (0.00) vs. 34.00 (20.75), P=0.000; at 24 hours 12.50 (10.00) vs.
31.50 (20.75), P=0.004; and at 12 hours (17.80+12.45) vs. (29.95+12.40), P=0.004, respectively. The total
analgesic consumption of diclofenac at 12 and 24 hours was reduced in the FICNB group, and the time for
the first analgesic request was significantly prolonged (417.50 vs. 139.25 minutes, P=0.000).

CONCLUSIONS: A single injection for FICNB could lead to postoperative pain relief, reduction
of total analgesic consumption and prolonged time for the first analgesic request in the FICNB group
after surgery for femoral bone fracture. We recommend FICNB for analgesia after surgery for femoral
bone fracture and for patients with femoral bone fracture at the emergency department.
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INTRODUCTION

The incidence of road traffic accidents was close
to 50% in one of the largest hospitals in our country.
Of these, the highest rate of limb fracture in the femur
was 15.8% followed by the tibiofibula 14.4% and the
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humerus 12.9% in a 6-month period in 2007."" Femoral
bone fractures which are too painful can have profound
physiological and psychological changes.”

However, management of pain is associated with good
clinical outcomes. Fascia iliaca compartment nerve block
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(FICNB) was more effective than opioids in the treatment of
femoral bone fracture pain.”’ The block was first described
by Dalens et al! in 1989, with the original understanding
that it was used in pediatric patients.” This new technique
of regional block was used to block the femoral lateral
cutaneous nerve of the thigh and the obturator nerve. The
landmark of this technique was a line drawn between the
anterior superior iliac spine and the pubic tubercle along
the deep inguinal ligament."”” By negative aspiration, 30
mL of 0.25% local anesthetics is placed behind the fascia
iliaca compartment when the weight of the patient is less
than 80 kg, even 40 mL for the patient who is above 80
kg. The two pop techniques are appreciated blindly while
passing the fascia lata and fascia iliaca.””

The FICNB has proved to be an easy and safe technique.
It is free from complications because of the major nerves
and vessels are far from the site of needle insertion.!"”’

Systemic analgesics such as opioids and non-
steroidal antinflamatory drugs are associated with
different side effects.'*'"! Even though the usual definitive
treatment is surgical, pain after femoral bone fracture
surgery impairs the ability of ambulation of the patient
and may delay the hospital discharge.!"”

A study"” from the USA revealed that measurements
of visual analogue scale (VAS) at 15 minutes between
FICNB and systemic analgesics were 6.24+0.17 and 2.9
+0.16 respectively and that VAS scores were reduced at 2
hours in the FICNB group. A case control study from the
UK showed that VAS scores were significantly lowered
at 2 and 8 hours respectively, and that patients needed
less systemic analgesics in the FICNB group."’

A Korean study found decreased VAS scores and shorter
time of the first analgesic request in the FICNB group
(4.5+2.9 hours and 8.6+2.8 hours respectively, P<0.001)."¥

FICNB is safe, easy and effective for postoperative
pain management after femoral bone fracture surgery,
and it decreases the rate of complications associated
with the use of systemic analgesics. The severity of
postoperative pain is affected by genetics, cultural and
social factors around the world.">'" Since similar study
on FICNB as multimodal analgesia was not conducted
in our country, we assessed the efficacy of FICNB using
a blind anatomical technique (double pop technique)
with local anesthetics to control post-operative pain after
femoral bone fracture surgery.

METHODS
Study design and patients
An institution-based case control study was conducted

from September, 2013 to May, 2014 in our hospital.
Patients with femoral bone fracture underwent operation
under spinal anesthesia in our hospital.

Inclusion criteria: Patients aged>18 years old, who
had ASA physical status I-111, femoral bone fracture
surgery under subarachnoid block anesthesia, 30 mL of
0.25% bupivacaine prescribed at the end of surgery, and
body weight 40-80 kg.

Exclusion criteria: Patients with bleeding disorders,
GCS<15, communication failure, allergy to local
anesthetics, multiple trauma, sedation, and femoral graft
in the affected limb.

Study variables
Dependent variable is post-operative pain which was

assessed using visual analogue scale (VAS), total post-
operative analgesic consumption, and time for the first
analgesic request.

Independent variables included age, sex, body mass
index (BMI), American Society of Anesthesiologists
(ASA) status, preoperative analgesia, intraoperative
analgesia, and time of intraoperative anesthesia.

VAS is a method of pain assessment determined by
patients making a mark of their pain intensity on a line
which is 100 mm long.

No pain worst imaginable pain

Time for the first analgesic request is the initial time
in which patients need pain treatment.

VAS scores of cases and controls were determined
24 hours postoperation (FICNB versus controls,
mean+SD)=(2.5+0.6) vs. (3.0+1.2)"* using a mean
comparison formula:

n=(s +57) f (o, p)"" (m—m,)’

Where f=20% and a=alpha error=5%. m,, s, and
m,, 5, are the mean and standard deviation of the cases
and controls respectively. The total sample size was
calculated using the above formula. The number of cases
and controls was 20 respectively.

Since RCT was not yet allowed in our university, the
patients were not randomized. Rather, the patients were
classified as cases and controls based on the responsible
anesthetists' independent decision to use FICNB at the
end of the operation.

Data collection
The patients who had FICNB were enrolled in a FICNB

group and those who were managed without FICNB
served as a control group. The patients had FICNB after
the completion of the procedure. One of the data collectors
recorded intraoperative information. The immediate
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postoperative time, the presence and scale of pain, the time
for the first analgesic request, and the need of analgesics
were assessed by another collector who was blinded to group
allocation. These assessments were carried out at 15 minutes,
2 hours, 6 hours, 12 hours and 24 hours postoperation.
The VAS score was determined by the patients marking
their pain intensity on a line which was 100 mm long.

Data analysis
Data were analyzed using SPSS software version 20.

Demographic data were analyzed using Student's ¢ test (for
normal distribution variables) and Fisher's exact test (for
categorical variables). The data were tested for normality
using the Shapiro-Wilk normality test. There was normal
distribution of data for the time of the first analgesic request
as checked using Shapiro-Wilk test and homogeneity of
variance assessed using the Levene's test for equality of
variances. Therefore, an independent #-test was performed
on the data with a 95% confident interval to analyze the
measurement at the time of the first analgesic request.
However, no normal distribution was observed for
repeated VAS measurements, and total post-operative
analgesic consumption was checked using the Shapiro-
Wilk test. Therefore, the non-parametric Mann-Whitney
U test was performed on the data, and a 95% confident
interval (CI) was used to analyze for paired comparison at
each time interval. Categorical parameters were analyzed
using the Chi-square test or Fisher's exact test. Normally
distributed data were presented as mean+SD, whereas not
normally distributed data were presented as median (IQR)
and categorical data as frequencies (percentages). A P
value<0.05 was considered statistically significant.

Ethical approval

Ethical clearance was obtained from the School of
Medicine Ethical Review committee, Gondar College of
Medicine and Health Sciences. Written informed consent
was obtained from the patients after clear explanation what
they had to do in the study and the possible results of the
study. Anyone who was not willing to participate in the study
could resign at any time. Confidentiality was guaranteed
using anonymous questionnaires and keeping them locked.

RESULTS

Socio-demographic characteristics of the patients
The 40 patients who had been operated upon

under spinal anesthesia were enrolled in this study. Of
these patients, 20 were given FICNB with 30 mL of
0.25% bupivacaine and 20 without FICNB but with
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post-operative systemic analgesia. Two patients were
excluded from the study because spinal anesthesia failed
and converted to general anesthesia.

Demographic characteristics such as age, sex, height,
weight and BMI were comparable between the two groups
(Table 1). In this study, 90% of the FICNB group and 80%
of the control group were males, but 10% of the FICNB
group and 20% of the control group were females.

Assessment of ASA physical status showed that 85%
of the FICNB patients and 90% of the controls had ASA 1
but 15% of the FICNB patients and 10% of the controls had
ASA L There were no complications related to FICNB.

Postoperative pain VAS scores
There was no difference in VAS scores at 15 minutes

after operation, which were equal to zero between the
FICNB and control groups (Table 2).

Postoperative total analgesic consumption
Diclofenace and tramadol consumption was checked

by the Shapiro-Wilk test at the postoperative 12 and 24
hours. The Mann-Whitney U test was used to assess their
associations. The patients undergoing FICNB showed
a reduced total diclofenace consumption at 12 and 24
hours after operation (FICNB vs. controls) i.e. at 12 hours
[75.00 (18.75) vs. 100.00 (75), P=0.000] and at 24 hours

Table 1. Demographic and anesthetic baseline characteristics of the
patients who underwent femoral bone fracture surgery in the period of
September 2013— May 2014

Variables Cases (n=20)  Controls (r=20) P value
Age (year) 28.22+4.52" 29.00+9.32°  0.708
Weight (kg) 56.25+6.19" 54.55+5.39" 0.361
Height (cm) 170.60+3.69" 169.55+3.47" 0.360
Body mass index (kg/m?) 19.62+1.73" 18.98+1.96"  0.281
Intraoperative anesthesia 169.75+61.01"  138.00+£29.78"  0.044
time (minute)
Total intraoperative 2.50+11.18" 5.00+15.38"  0.561
tramadol (mg)
Sex

Male 18 (90%) 16 (80%)

Female 2 (10%) 4 (20%) 0.661
ASA physical status

I 17 (85%) 18 (90%)

Il 3 (15%) 2 (10%) 0.605

Category reference: *=mean+SD

Table 2. VAS scores of the patients who underwent femoral bone
fracture surgery in the first 24 postoperative hours in the period of
September 2013—-May 2014

Variables Cases (n=20)  Controls (n=20) P value
VAS scores at 2 hours 0 (0) 18.00 (30.00) 0.001
VAS scores at 6 hours 0 (0) 34.00 (20.75) 0.000
VAS scores at 12 hours 17.00 (17.75)  26.50 (19.25) 0.006
VAS scores at 24 hours 12.50 (10) 31.50 (20.75) 0.001




World J Emerg Med, Vol 6, No 2, 2015

145

g 25007
g 1 | O Cases
g 2000 @ Controls
2
S 6 1500
§ =]

=
87 1000+
2
2
S 500
s
g 1 1

At 12 hours At 24 hours

Postoperative time

Figure 1. Postoperative total diclofenace consumption of the patients who
underwent femoral bone fracture surgery at 12 and 24 hours in the period
of September 2013—May 2014.

[75.00 (25) vs. 100.00 (75), P=0.001]. On the contrary, the
total tramadol consumption at 12 and 24 hours (FICNB
vs control) was described as median (IQR) mg, i.e. at 12
hours [50.00 (50.00) vs. 50.00 (0.00), P=0.146] and at 24
hours [50.00 (50.00) vs. 100.00 (50.00), P=0.083] (Figure 1).

Postoperative time for the first analgesic request
Postoperatively, an independent ¢-test showed that

the time from the end of anesthesia to the first analgesic
request was significantly different between the two
groups (P=0.000). The FICNB group had a longer time
for the first analgesic request than the control group
(mean+SD) (417+112.10) vs. (139.25+£37.67) minutes.

DISCUSSION
This study shows that FICNB provides effective

postoperative analgesia when it is used as a multimodal
analgesia in the first 24 hours as measured by pain on
VAS, total analgesic consumption, and the time for the
first analgesic request.

In this study, there was no difference in VAS scores
at 15 minutes between the FICNB and control groups.
This finding was not consistent with a study from the USA
where there was a different pain score on the VAS at 15
minutes.""” This difference may be due to the analgesic
effect of spinal anesthesia that might be continued in the
FICNB and control groups by the end of 15 minutes.

The postoperative VAS score was reduced more
significantly in the FICNB group than in the control
group at 2, 6, 12, and 24 hours. The result at 2 hours
was incomparable with that of a study from the USA."
This difference might be due to the high prevalence of
comorbidities found in the studied groups in the USA.
However, our finding was consistent with that of a study
from the UK." The similarity might be due to the same
dose of a local anesthetic, 30 mL of 0.25% bupivacaine

given for patients of 40 to 80 kg body weight both in our
study and the UK study.

The median VAS score at 6 hours was more significantly
reduced in the FICNB group than in the control group
(P=0.000). Our finding was comparable with that of a
Korean study.!"¥ This similarity might be related to the
wear off analgesic effects of spinal anesthesia in the
control group, and the efficacy of nerve block in the
FICNB group continued since the duration of FICNB
was expected for 8-10 hours."”

The VAS score at 12 hours was lower in the FICNB
group than in the control group (P=0.006); this finding
was consistent with that of a Japanese study.!"” This
might be due to pain management using the same class
of drug, i.e. diclofenac was given repeatedly at this time
interval for both groups.

The VAS score at 24 hours was lower in the FICNB
group than in the control group (P=0.001); the result was
incomparable with a UK study.”’ This discrepancy might be
due to the involvement of different junior doctors without
training of anesthesia in dealing with FICNB patients and
controls in the UK. However, our finding was comparable
with a Korean study showing that FICNB could have a
better control of pain than intravenous alfentanil during
the first 24 hours.!"" This might be related to the equivalent
duration of surgery in the FICNB and control groups.

Regarding the postoperative total analgesic
consumption of diclofenace at 12 hours, 38.7% was
given to the FICNB group and the remaining 61.3% to
the control group (P=0.000). This finding was highly
comparable with a Japanese study''” where the 12-hour
diclofenac consumption was 21% in the FICNB group.
This difference might be due to a 100% success rate of
FICNB in Japan where the success rate was not checked.
However, the total tramadol consumption at 12 and
24 hours was not statistically significant respectively
(P=0.146 and P=0.083). Another study showed that
FICNB reduces the requirement of morphine by 41%
compared to those patients who received systemic
analgesia (P=0.018).”’ The difference might be due to
only few patients who were given opioid analgesia at the
postoperative period in our hospital.

In our study, the time for the first analgesic request
was prolonged in the FICNB group. The FICNB group
had the first analgesic request after 417.50 minutes, and
the control group after 139.25 minutes. A Korean study
found that the first analgesic request happened after 8.6
hours (516 minutes) in the FICNB group, whereas after 4.5
hours (270 minutes) in the control group."* This marked
difference compared to that of our study might be related
to the cases delt with by the experienced anesthetists, who

www.wjem.org



146 Kumie et al

World J Emerg Med, Vol 6, No 2, 2015

also rejected patients with failure of nerve block.

There was no complication induced by FICNB
technique because the site of needle injection for FICNB
is far from the femoral nerves and blood vessels. Thus
accidental intraneural and intravascular injury can be
avoided."* " The results of this study will promote the
practice of FICNB in our institute, which is part of the
MSc course.

There are limitations in this study. The FICNB
failure rate at the postoperative period was not checked,
and the patients were not randomized even though they
were comparable between the FICNB and control groups.
The involvement of four MSc anaesthesia students in the
management of patients both in FICNB and controls group
might affect the result of the study due to interpersonal
variation of skill and knowledge. The data collectors were
not truly blinded because they might get the nerve block
information from the chart of anesthesia.

In conclusion, a single injection of FICNB could relieve
pain during the first 24-hour postoperative period, decrease
the total postoperative analgesic consumption at 12 and
24 hours, and significantly prolong the time for the first
analgesic request after femoral bone fracture surgery. We
recommend FICNB for analgesia after surgery for femoral
bone fracture and for patients with femoral bone fracture
at the emergency department. We also recommend further
study to determine the optimal effects of this regional block
on such patients by checking the success rate of FICNB.
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