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Abstract

Background: Postoperative pain is one of the major problems in patients with femoral or hip fracture. Current
study investigates the effect of 0.2% and 0.3% bupivacaine in ultrasound-guided fascia iliaca compartment
block (FICB) on postoperative pain.

Methods: This randomized clinical trial study was conducted in Rasoul Akram Hospital of Iran University of
Medical Sciences. Forty-eight patients with femoral or hip fractures who were candidates for surgery underwent
FICB, divided into two groups receiving bupivacaine in 0.2% and 0.3% concentrations. Pain was evaluated with
Visual Analog Scale (VAS) at times 2, 6, 12, 24, and 48 hours after surgery. Need for opioids, nausea and vom-
iting after surgery, patients’ satisfaction with pain control and motor block were also recorded. T-test or Mann-
Whitney U test and Repeated measure ANOVA was used for analysis.

Results: Pain score after surgery was significantly lower in groups receiving 0.3% than the group receiving
0.2% concentration. Patients’ satisfaction with pain control in 0.2% group was significantly higher (p=0.04).
Time to analgesic onset in both groups had no significant differences (p=0.5). The incidence of nausea and vom-
iting (p=0.5) and opioid consumption (p=0.1) between the two groups showed no significant difference.

Conclusion: In femoral or hip fracture, bupivacaine with 0.3% concentration in fascia iliaca compartment
block can cause lower pain score compared to bupivacaine with 0.2% concentration, but patients’ satisfaction
with pain control and severity of motor block is higher in bupivacaine 0.2%.
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Introduction

In fractures of the femur and pelvic
bones, reduced postoperative pain and pa-
tient comfort are concerned (1,2). The con-
sequences of post-operative pain include
physiological stress which may lead to an
increase in the hemostatic system, deep
vein thrombosis resulting from venous sta-
sis and impaired immune system which re-
sult in increased infections, fatigue and de-
lay in return of muscle function (3).

Various postoperative pain control meth-
ods include intravenous and oral anti-
inflammatory drugs, opioids, epidural and
peripheral nerve block. Each of mentioned

methods has some advantages and disad-
vantages. The use of opioids is accompanied
by side effects such as nausea, vomiting,
constipation, itching, dizziness and respira-
tory depression. Epidural anesthesia is along
with the risks such as epidural hematoma
4).

Attempts for creating effective and secure
anesthesia have led to design of various
methods for local anesthesia (5). Peripheral
nerve block is highly considered due to its
effective role in reducing postoperative
pain, faster release, and movement of pa-
tients” movement (6- 9).

The previous limitation in the application
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of blocks was their limited efficacy which
has been eliminated today with the
presence of catheters and pumps, though it
brings about such risks as catheter infection
and toxicity of anesthetic drugs and pro-
longed block (10-12).

One of the peripheral nerve block meth-
ods, which is currently considered in ortho-
pedic surgery is Fascia Iliaca Compartment
Block (FICB). Some studies have investi-
gated its efficacy and security on pain re-
duction in patients (13-17).

Meanwhile, bupivacaine is an amino acid
anesthetic local drug which its efficacy has
been emphasized in various studies consid-
ering its low price and availability (18).
Since the volume and concentration of the
local anesthetic drug, factors affecting the
absorption and tissue distribution of the
drug and injection site influence its efficacy
(19), efficacy of bupivacaine in different
concentrations has been studied as an
adjuvant in multimodal analgesia approach
in controlling postoperative pain (3,20).

Some studies had shown that the use of
0.5% bupivacaine or 0.25% for peripheral
nerve blocks provides longer duration of
postoperative analgesia for lower extremity
surgery than the other long-acting local an-
esthetics for example ropivacaine or mepi-
vacaine. Also, bupivacaine may exhibit a
longer delay of onset of surgical anesthesia.
Despite this, there is concern about the use
of higher concentrations of bupivacaine
because of the potential for systemic toxici-
ty with larger doses, and there is the poten-
tial for prolonged nerve block (20,21).

According to our knowledge, no
randomized double-blind trial study has
been investigated the effect of bupivacaine
in different concentrations in FICB method.
Thus, we investigated the effect of bupiva-
caine in FICB in patients with femoral and
hip fractures. Two difference concentra-
tions of bupivacaine were used for achiev-
ing maximum pain control so that optimal
level of drug is determined which is free
from consequences and prolonged motor
block in FICB.

http://mjiri.iums.ac.ir

2

Methods

This study was a Double-Blind Random-
ized Clinical Trial. Research population
included 18-70 years old people with a
femoral or hip fracture which underwent
elective surgery. For calculation of sample
size, according to the results of the pilot
study (10 cases), difference and SD of pain
with Visual Analog Scale (VAS) in the
prescription of bupivacaine in doses 0.2%
and 0.3% was 1.5. Thus, considering alpha
error as 0.05 and power as 90% for this
study, and given 10 percent probability of
drop out, the sample size was calculated as
24 for each group.

Samples were selected using convenient
sampling among patients referred to Rasoul
Akram Hospital in Tehran. Infromed writ-
ten consent was taken from the patients.
The study was done from March 2014 to
April 2015.

Inclusion criteria were: 1) Patients with
femoral or hip fracture at age range 18 to
70 years old 2) Patients with American So-
ciety of Anesthesiologist (ASA) 1 and 2 3)
Patients with verbal and written communi-
cation abilities who could consciously pro-
vide the consent for participation in the
study

Exclusion criteria were: 1) Multiple frac-
tures in different parts simultaneously
(multiple trauma) 2) Sensitivity to amid
anesthetic drugs 3) Addiction to alcohol,
drugs or cigarettes 4) Body Mass Index
(BMI) < 18 and morbid obesity (BMI> 40)
5) Pregnancy 6) Peripheral neuropathy and
mental disorders that are potentially effec-
tive on pain perception

Patients were randomly assigned to two
groups (n=24) based on computer random-
ized list. One group received 0.2% bupiva-
caine (Milan, Italy, Markaeen) and the oth-
er group received 0.3% bupivacaine. For
making study as double-blind, the patient
and anesthesiologist who injected drugs
were not aware of the prescribed medica-
tion.

Patients underwent standard monitoring
including ECG, pulse oximetry and nonin-
vasive blood pressure in operation room.
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All patients experienced general anesthesia
in a similar way. It included reception of
midazolam 0.02mg/kg and fentanyl 2mcg/
kg as premedication. For induction of anes-
thesia, thiopental 5mg/kg and atracurium
0.5mg/kg were used. For maintenance of
anesthesia, propofol 100mcg/kg/min was
used. After the end of the operation and
transfer of the patient to the recovery room
and necessary monitoring for patients
(EKG- NIBP- POM), ultrasound-
guided fascia iliaca compartment block was
applied on patients using a linear probe. For
performing the block, the patient was
placed in Supine position. Ultrasound probe
was placed in the inguinal region, and fol-
lowing observation of femoral arteries, the
probe was moved a little toward the lateral
so that iliopsoas muscle is specified as a
hypo echo part in lateral to the artery and
femoral nerve. After dermal anesthesia with
2 cc lidocaine 1% at the place of needle
entry using spinal needle No. 23 as in line,
30 cc of local anesthetic was injected
between Fascia Iliaca layer and Iliop-
soas muscle after passing Fascia Iliaca lay-
er. Distribution of local anesthetic as in-
ward and outward of injection location and
beneath Fascia location is proper. In recov-
ery, pain severity was evaluated using VAS
scale every 5 minutes (22) and pain severi-
ty below 3 was considered as the initiation
of onset of analgesia. In addition, pain se-
verity was measured at rest state at hours 2,
6, 12, 24, and 48 hours after operation
based on VAS tool. In the case of non-pain
control, pethidine 20 mg was injected in-
travenously in conditions of pain scores
above 4. Also, sedation score was recorded
using Ramsay Sedation Scale during 48 h
follow-up (23). The frequency of nausea
and vomiting was evaluated and recorded.
In the case of nausea and vomiting in re-
covery, metoclopramide 10 mg was used.
Satisfaction with the pain control and motor
block severity (knee flexion and ability to
lift leg), after 48 hours was recorded. Pa-
tient satisfaction level from pain control
after 48 hours were measured as excellent,
good, moderate and poor.
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Data collection was done using a
questionnaire. Information was collected
through an author-made questionnaire and
was carried out by one of the main authors.

Collected data were entered into SPSS
software. Frequency distribution was used
for qualitative variables and mean and
Standard Deviation (SD) was used for
quantitative variables. Analysis of qualita-
tive data was done using chi-square test.
Quantitative data analysis was done using t-
test or Mann-Whitney U test. Repeated
measure ANOVA was used for comparing
pain severity at recorded times in two
groups. In statistical analysis, P-value less
than 0.05 was considered as significant. In
this study, ethical principles of the Helsinki
were pursued. The study was approved by
Ethical Committee of Iran University of
Medical Sciences, and it is registered at
IRCT Center coded as IRCTS5N20140
81014199.

Results

Fifty-six patients were investigated; one
of whom was excluded due to an addiction
history. Two patients were excluded due to
BMI above 40 and 3 patients were exclud-
ed due to age above 70 years, and 2 pa-
tients did not consent to participate in the
study. Finally, information for 48 patients
in two groups (n=24) was analyzed (Fig. 1).

18 patients (37.5%) were female and 30
patients (62.5%) were male. Mean+SD age
of the patients was 43.4+17.4 years. Demo-
graphic information of patients, blood pres-
sure and heart rate before the blocks and
type of fractures are given in Table 1 in
terms of two groups. Statistically,
significant difference was not observed be-
tween the two groups and it may suggest
the right patient randomization in two
groups (p<0.05).

Overall pain score after the operation was
lower in the group receiving 0.3 doses, and
this difference was statistically significant
(p<0.001) (Fig. 2).

Pain score of patients after 2, 6, 12, 24,
and 48 hours of the operation are given in
Table 2 for two groups. After 24 hours, no
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£ »| Not meeting inclusion criteria (n=3)
° Declined to participate (n=5)
= Other reasons (n=0)
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v
c
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§ Received Bupivacaein 0.2% (n=24) Received Bupivacaein 0.3% (n=24)
I

v

-

Lost to follow-up (n=0)
Discontinued Bupivacaein 0.2% (n=0)

Lost to follow-up (n=0)
Discontinued Bupivacaein 0.3% (n=0)

v

Analysed (n=24)
Excluded from analysis (n=0)

Analysed (n=24)
Excluded from analysis (n=0)

Analysis  Followup

*n= number of patient

Fig. 1. Flow diagram of patients in the trial

Table 1. Demographic data type of fracture in two groups of patients

Variable Bupivacaine 0.2% Bupivacaine 0.3% p
(n=24) (n=24)

Age (year) 40.7+17.1° 45.1+15.7 0.4

Gender (female/male) 8.16 10.14 0.5

Body Mass Index (Kg/m2) 23.5+2.3 23.5+2.8 0.99

Type of fracture (Femur / Hip) 22.2 22.2 0.99

*Data presented as mean + SD

significant different pain score was ob-
served in two groups.

As observed in Table 3, time to analgesic
onset was not significantly different be-
tween the two groups (p=0.5). The
occurrence of nausea and vomiting was
higher in the group receiving 0.3 doses, but
there was no statistically significant differ-
ence (p=0.5). The number of patients re-
quiring opioid consumption (analgesic)
(p=0.1) and opioid dose (p=0.6) was lower
in the group receiving 0.3 doses, but with

Group
- - - A= Bupivacaine 0.2%
B= Bupivacaine 0.3%

VAS Means
T

T T T
12 24 4

Hours

o

Fig. 2. Comparison of pain score changes in different
times in two groups (VAS = Visual Analog Scale (0-10))
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no statistically significant difference. The
number of patients with high satisfaction
(excellent score) of postoperative pain con-
trol and motor block severity (knee flexion
and ability to lift leg) was significantly
higher in the group receiving 0.2 doses
(p=0.04) (Table 3).

Discussion

Local anesthesia techniques are preferred
for pain control in orthopedic operations
(4). FICB is mainly used for analgesia in
hip and femoral surgery (13). Bupivacaine
is a long-acting local anesthetic which is
used as an adjuvant in local anesthesia
techniques (24). Peripheral nerve block
techniques can reduce postoperative pain
and drug use, though they may cause long-
term numbness and weakness and thus de-
lays in the ability to movement in the af-
fected patient and the patient's dissatisfac-
tion (4). Hence, it is necessary that men-
tioned anesthesia techniques are investigat-
ed in terms of advantages and disad-
vantages by performing more accurate
studies. Several studies have demonstrated
the effectiveness of FICB method in pain
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Table 2. Pain score in term of times 2, 6, 12, 24 and 48 hours after operation

Time Mean VAS (0-10) p
Bupivacaine 0.2% (n = 24) Bupivacaine 0.3% (n = 24)
2 3.7£0.9° 2.7+0.9 <0.001
6 4.6+£1.4 3.6%1.1 0.01
12 4.4+1.3 1.3+£0.9 0.002
24 3.442.9 1.5+0.8 0.02
48 2.3+1 2+0.4 0.04

*Data presented as mean + SD

Table 3. Incidence of nausea-vomiting, opioid consumption, patient’s satisfaction and time to analgesic onset

Variable

Number of patient with nausea-vomiting
Number of patients requiring opioid consumption
Consumption opioid dose (mg)
Number of patients with high satisfaction
Time to analgesic onset (minute)
*N(%), ** Mean+SD

control in patients with orthopedic opera-
tions (13—16). However, the efficacy of bu-
pivacaine with different concentrations, as
an adjunct in local anesthesia techniques
has been studied in other peripheral nerve
blocks.

In the current study, effect of 0.2% and
0.3% bupivacaine in FICB on postoperative
pain in femoral or hip fractures was stud-
ied. Current study indicates though pain
score of patients with 0.3% bupivacaine
was lower than 0.2% (p<0.001), satisfac-
tion patients with pain control and motor
block severity was significantly lower in
the group receiving 0.3% bupivacaine
(p=0.04). Although block anesthesia time
was not directly measured in the current
work, it seems lower satisfaction of patients
was due to lengthened motor block in high-
er doses of bupivacaine and occurrence of
numbness, weakness and delay in the walk-
ing (4).

Although some previous studies have
compared bupivacaine with the other long-
acting local anesthetics, few studies com-
pared two difference concentrations of bu-
pivacaine as an adjuvant in multimodal an-
algesia approach in controlling postopera-
tive pain (20).

Mulroy studied the effect of femoral
nerve block along with 0.25 and 0.5% bu-
pivacaine on the duration of anesthesia time
in patients undergoing an arthroscopic op-
eration to repair the anterior cruciate liga-
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Bupivacaine 0.2% Bupivacaine 0.3% p

(n=24) (n=24)

8(31.3%)" 10 (41.7%)" 0.5
19 (79.2%)° 14 (58.3%)" 0.1
243+11.6" 22.1+6.3" 0.6
15 (62.5%)" 8 (33.3%) 0.04"
20.2+6.3" 18.9+5.4™ 0.5

ment of the knee. Findings showed bupiva-
caine in 0.25% and 0.5% concentrations is
accompanied by acceptable anesthesia, and
duration of anesthesia showed no differ-
ence with two different concentrations of
bupivacaine (20).

Xie investigated the effect of peripheral
nerve blocks (femoral, obturator and lateral
femoral transcutaneous) with two different
concentrations of bupivacaine in pain after
total knee arthroplasty. Research findings
suggested that patients receiving 0.25%
bupivacaine had lower pain and higher
satisfaction compared to the group
receiving 0.5% bupivacaine (4).

In the study by Krych, use of multi-modal
analgesia with fascia iliaca block fascia in
acute pain control in patients undergoing
hip arthroscopy was investigated. This
study indicated that multi-modal analgesia
with FICB in patients undergoing hip ar-
throscopy is secure and effective. The
quality of initial analgesia after the
operation is great by FICB leading to the
lower use of opioid, high pain control
quality and high patient satisfaction (14).

In another by Fujihara, FICB effect on
pain control in patients with femoral frac-
ture was compared with NSAID prescrip-
tion after the operation. Finally, the study
concluded that FICB is secure and effecting
in developing analgesia and it is suggested
for old patients with femoral fracture (15).

Pain score in the current study showed a
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reduction in both groups after 24 hours, but
there was no significant difference between
two groups. In a study by Xie, femoral
nerve block with bupivacaine showed a
significant effect on early pain reduction
after the operation, but it showed lower ef-
fect on pain after one day (4). In the study
by de Lima E Souza, femo-
ral nerve block using 0.25% ropivacaine or
0.5% bupivacaine was effective for postop-
erative analgesia after total knee replace-
ment or anterior cruciate ligament recon-
struction, particularly for the first 10 hours
after spinal anesthesia (25).

Findings in the current study are similar
to findings by Xie (4) indicating no signifi-
cant difference in opioid consumption in
both high and low dose of bupivacaine.

There was no significant difference in
terms of occurrence of nausea and vomiting
in both groups in this work which is con-
sistent with findings by Xie (4).

Limitations of this study include lack of
investigation of pain in patients in different
motor states, lower numbers of patients
with hip fracture and lack of measurement
of analgesia duration of the block.

It is recommended that effect of peripher-
al nerve block procedures such as FICB
with auxiliary local anesthetic drugs on the
duration of anesthesia and pain in various
motor states and other long-term conse-
quences of the femoral and hip operations
are studied in the future works.

Conclusion

In patients with femoral or hip fracture,
bupivacaine with 0.3% concentration in
fascia iliaca block can cause lower pain
score than bupivacaine with 0.2% concen-
tration after the operation, but the
satisfaction of patients with pain control
and motor block severity is higher in 0.2%
concentration.

Thus, use of 0.2% concentration in fascia
iliaca block is recommended for postopera-
tive pain control in patients with femoral or
hip fracture.
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