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Abstract
Background and Objective: A local nerve block is used to relieve pain and improve the positioning of patients during spinal anesthesia. This study attempted to compare femoral nerve block (FNB) versus fascia iliaca compartment (FIC) block.
Methods: In this clinical trial, a total of 68 patients undergoing surgery for femoral shaft fractures were divided randomly to 2
groups of FNB and FIC. The patients’ pain was recorded by the visual analogue scale (VAS) before and during administration of
femoral nerve block. Satisfaction of positioning for spinal anesthesia and duration of the procedure were also recorded in the 2
groups.
Results: During the nerve block, the pain score of FIC was significantly lower than that of the FNB group (2.5 ± 0.6, 3.6 ± 0.8 and P =
0.001). During the administration of spinal anesthesia, the mean pain in the FNB group was significantly lower than that of FIC (2.7
± 1.1, 3.4 ± 0.6 and P = 0.001). The satisfaction of patients with positioning in the FNB group was reported to be excellent by 40.7%
of patients, whereas none in the FIC group reported satisfaction. The completion time of sensory block was significantly lower in
the FNB group than the FIC group (P = 0.001).
Conclusions: The FNB seems to provide better analgesia during spinal anesthesia for the patient, even though the administration of
FIC tends to be easier and less painful than the FNB. Shorter completion time of sensory and motor block in the FNB group could be
indicative of the superiority of this method for providing the appropriate conditions for spinal anesthesia in an emergency setting.
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1. Background
Femoral fracture is one of the most common and the
most important problems of orthopedic patients arising
from trauma or falling, in all age groups, especially the elderly. Many of these patients are elderly and often female
(1).
The pain complications could be a result of the release
of catecholamines and metabolic hormones, which lead to
stress responses, such as water and sodium retention and
hemodynamic disorders (such as increase or decrease in
blood pressure and tachycardia), which sometimes leads
to increased bleeding and heart attack in elderly patients
(2). Therefore, the application of proper anesthesia and
analgesia methods in these patients, who often experience
a variety of underlying diseases, is not only a humanitarian

duty but also facilitates the ease of operation, placement
and positioning of patients, and reduces health costs and
morbidity (3).
Nowadays, a variety of methods have been proposed
to control pain and provide numbness and anesthesia in
surgery. Physicians have been focusing on local anesthesia
and spinal anesthesia in elderly patients due to the side effects of general anesthesia. In patients with femoral fractures, it has been more common to administer local nerve
block for effective analgesia prior to positioning, which is
crucial for spinal anesthesia (4).
The commonly adopted nerve blocks in these patients
include Femoral Nerve Block (FNB) and Fascia Iliaca Compartment (FIC) block. So far, the 2 techniques have not
been compared in previous studies. Several studies have
shown various results about pain control methods, drugs
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selection, dosage and their effectiveness (5-11). This study
aimed at comparing the 2 block methods in patients with
isolated femur fractures in terms of administration speed,
effectiveness, and side effects.
2. Methods
This was a double-blind clinical trial, where the patients undergoing surgery for femoral shaft fractures, referred to Rasoul Akram hospital, were examined. This
study was registered in the Iranian registry of clinical trials with the following code: IRCT2015102712642N19. This
study was conducted between years 2014 and 2016. The
sample size calculation formula was: n = [(Zα/2 + Zβ )2 ×
2(standard deviation)2 / (µ1 - µ2 )2 ], where n = sample size required in each group, µ1 = mean pain score in femoral nerve
block group, µ2 = mean pain score in FIC block group, µ1 µ2 = clinically significant difference, Zα/2: 5% level of significance (1.96), Zβ : 95% power (1.96) and standard deviation = 1.195 (12). Since no previous study was available on
this subject, a pilot study was performed on 10 patients
(5 in each group), in which µ1 was measured as 4.25 and
µ2 as 5. Therefore, n was calculated as 30 for each group,
which gave a total sample size of 60. Furthermore, to account for a 10% drop among patients, the final sample size
was decided to be 68 (34 in each group). Inclusion criteria were as follows, signing an informed consent form,
isolated femur fracture only, cardiopulmonary functional
class I to III, age of 20 to 75 years, body mass index (BMI) of
less than 30, no current or history of addiction to drugs,
no sensitivity to amide anesthetics, no psychiatric disorder, and no history of seizures. Exclusion criteria were
as follows, coagulation disorders, peripheral neuropathy,
and incomplete block after 20 minutes, seizures, nausea or
vomiting after injection of anesthetic nerve block drugs,
high incidence of hematoma or bleeding during nerve
block, unwillingness to participate or inability to respond
to the questionnaire. From the total of 79 available patients during the study period, 68 were selected according
to the study criteria (11 excluded). Informed written consent was obtained from all patients and the ethical committee of Rasoul Akram hospital approved the study (ethical code: IR.IUMS.REC.1394.9111174027). All patients were
informed of the objectives and procedure of pain assessment based on the VAS. The patients were then randomly
divided to 2 equal groups, using computer software, which
uses a 2 × 2 contingency table. One group received femoral
nerve block (FNB) while the other group received Fascia Iliaca compartment (FIC) block. When transferred to the recovery room, pink IV lines were installed for the patients
and they were monitored by Noninvasive Blood Pressure
Amplifier (NIBP), pulse oximetry, and Electrocardiography
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(ECG). Before the administration of nerve block, ringer lactate serum was prescribed as much as 5 mL/kg. For the
administration of femoral nerve block, the patients were
placed in supine position. The accuracy and quality of the
nerve block was enhanced through a nerve stimulator. The
optimum position of the needle was based on the observation of quadriceps twitch and patella contraction at 0.2
to 0.4 mA. The femoral nerve was detected on the sonogram as a bundle of flat fascicle between the hypoechoic
subcutaneous tissue and the hyperechoic iliopsoas muscle. Ultrasound transducer should be placed proximally
near the femoral crack so that the femoral nerve could be
observed prior to division to its terminal branches. For
Fascia Iliaca compartment (FIC) block, the block pin was
driven forward guided by cross-sectional imaging from the
lateral end until it pierced the fascia iliaca accompanied by
a “pop” sound. The needle position was optimized to allow the release of 30 mL of 1.5% lidocaine all around the
femoral nerve. In administration of FIC, the patients were
placed in the supine position similar to the FNB group. The
ultrasound-guided needle was inserted through one-third
of the lateral line between pubic tubercle and ASIS as inplane. When the fascia lata and fascia iliaca (double pop)
passed through, 30 mL of 1.5% lidocaine was injected. The
drug was released in medial direction towards the lateral
femoral nerve to the superficial femoral nerve guided by
ultrasound. The patients were asked to rate their pain using VAS before and during nerve block and spinal anesthesia positioning. The nerve block was evaluated every oneminute using pinprick and cotton alcohol on anterior, inside and outside of the knee. In case of a VAS > 4, 50 mg of
fentanyl was prescribed. The time intervals for completion
of nerve block were measured, recorded, and compared in
the 2 groups. The quality of positioning was recorded and
compared based on 4 categories; not satisfactory (0), satisfactory (1), good (2), and optimal (3). The study was conducted as a double-blinded clinical trial. The shape, size,
and color of the syringes used for blocks were all the same
and also the site of injection was nearly the same, therefore, the patients were blind to their group. In addition,
the anesthesiologist, who collected the data, was also blind
to the group of the patients and all blocks were done by
a specialist in pain. For data analysis, descriptive statistics were used to summarize data. Frequencies and percentages were reported for the qualitative variable, while
means and standard deviations were reported for quantitative variables. Moreover, the Student’s t-test and chisquare test were used to analyze the data, as appropriate,
using IBM SPSS 16. The significance level was set at 0.05.
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3. Results
This study involved 79 patients undergoing surgery for
femoral shaft fracture; 11 of these patients were excluded
according to exclusion criteria and from the remaining, 68
patients were randomly selected. The patients were randomized to 2 groups of FNB and FIC, each including 34 subjects (Figure 1). All the demographic characteristics of patients were normally distributed. As illustrated inTable 1,
there were no statistically significant differences between
the 2 groups in terms of age, gender, and weight (P > 0.05).

79 Patients who
were candidates
for lower limb
surgery
11 Patients
excluded
68 Patients were
randomly assigned
to:

34 Cases

34
Controls

Figure 1. The Study Participant’s Selection Flowchart

The pain level was measured by VAS before and during
nerve blocks and spinal anesthesia, and then compared between the 2 groups, as shown inTable 2, separately for different interventions. The mean pain score before the administration of nerve blocks was 8.1 ± 1.1 in the FNB group
and 8.6 ± 1.01 in the FIC group, indicating no significant
difference (P = 0.1).
Moreover, the mean pain score during the administration of nerve blocks was 3.6 ± 0.8 in the FNB group and 2.5
± 0.6 in the FIC group, which was significantly lower in FIC
(P = 0.001).
In addition, the mean pain score during the administration of spinal anesthesia was 2.7 ± 1.1 in the FNB group
and 3.4 ± 0.6 in the FIC group, which was significantly
lower in FNB (P = 0.001) (Table 2). The satisfaction of patients with positioning prior to spinal anesthesia was compared in the 2 groups as shown inTable 2. Satisfaction in
the FNB group was reported to be excellent by 40.7% of patients. Conversely, none of the subjects in the FIC group
Trauma Mon. 2018; 23(5):e63245.

reported satisfaction. The completion time of sensory and
motor block was significantly lower in the FNB group than
the FIC group (Table 2).
4. Discussion
In the recent years, the number of elderly patients with
multiple comorbidity and femoral fractures has grown,
thus escalating the need for surgical repair in patients,
which requires anesthesia. Several studies have demonstrated the superiority of regional anesthesia techniques
for most of such patients. Particularly, Urwin et al. compared general anesthesia and regional anesthesia over a
month after surgery in patients with multiple comorbidity
and femoral fractures; finding out that the DVT and mortality were lower in the regional anesthesia group. In addition, the ambulatory time of these patients tended to be
shorter than patients receiving general anesthesia (13).
Nonetheless, spinal regional anesthesia needs certain
prerequisites essential for positioning before spinal procedure, which is accompanied by extreme pain and other
complications.
The pain reduction techniques include midazolam +
ketamine, propofol, opioids, such as fentanyl, remifentanil, morphine sulfate, nitrous oxide, and sevoflurane.
Unlike the above methods, the nerve block has been
adopted for pain relief. In this respect, the FNB and FIC
could be employed. Several studies have so far compared
the nerve blocks with opioids, which have shown promising results in favor of nerve block (14-16). Sia et al. compared FNB and fentanyl during the positioning of patients
from supine to sitting. The VAS level was significantly lower
in the FIC group than the FNB group (17). Mosaffa et al. compared FNB and fentanyl, determining that VAS was significantly lower in patients receiving FIC (18).
The current study compared the FNB and FIC in terms
of pain (using VAS), completion time for nerve block, and
quality of patient’s positioning. Given the results of this
clinical trial, it seems that FNB provides better analgesic effect during the administration of spinal anesthesia. However, the administration of FIC was easier and less painful
leading to lower complications compared to FNB. Shorter
completion time of sensory and motor block in the FNB
group could be indicative of its superiority in rapidly providing the appropriate conditions for spinal anesthesia.
On the other hand, the satisfaction with positioning prior
to spinal anesthesia was reported to be excellent by 40.7%
of patients with FNB, while no patient answered “excellent”
in the FIC group. The possible reasons for the superiority of
FNB over FIC could be the 20-minute time limit applied on
FIC. Otherwise, longer time could yield other results considering the limitations of the operating schedule and etc.
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Table 1. Demographic Variables Examined Separately for the Two Treatment Groupsa
Variable

FIC Group

FNB Group

Male

25 (75)

23 (63.8)

Female

9 (25)

11 (36.2)

43.8 ± 16.9

47.9 ± 17.1

19 - 63

18 - 67

70.3 ± 8.1

70.8 ± 7.3

Gender

Age, y
Range
Weight, kg
a

Variable

FNB Group

FIC Group

P Value

Pain score before nerve block
(VAS)

8.1 ± 1.1

8.6 ± 1.01

0.1

Pain score during nerve block
(VAS)

3.6 ± 0.8

2.5 ± 0.6

0.001b

Pain score during spinal
anesthesia (VAS)

2.7 ± 1.1

3.4 ± 0.6

0.001b

0 (0)

0 (0)

0.001b

Relative satisfaction (1)

12 (35.2)

5 (15.6)

Good (2)

22 (64.8)

14 (43.7)

Satisfaction with positioning of
patient
Dissatisfied (0)

Excellent (3)
Completion time of nerve blocks
b

0.5

0.3

0.7

Values are expressed as mean ± SD or No. (%).

Table 2. Comparison of Pain, Physician Satisfaction With the Positioning of Patients,
Completion of Sensory and Motor Nerve Blocks in the Two Groupsa

a

P Value

13 (40.7)

0 (0)

1.9 ± 5.8

2.5 ± 14.2

0.001b

4.1. Conclusions
Accordingly, the regional nerve block could seemingly be effective in improving the patient’s positioning
during spinal anesthesia and providing adequate analgesia with minimal side effects (respiratory, cardiovascular,
etc.). Moreover, it gives rise to minimal incidence of disorientation and uncooperative patients. The analgesia and
completion time in the FNB tended to be more ideal. The
patients’ satisfaction and the quality of positioning were
better in the FNB. Nonetheless, it is essential to carry out
further studies to examine factors contributing to the patient’s positioning when it comes to spinal anesthesia.
Owing to the simplicity and safety of FNB and patients’
higher satisfaction, employment of this procedure at various stages will be highly effective for pain relief in the patients.

Values are expressed as mean ± SD or No. (%).
Statistically significant.
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