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Abstract
This was a prospective, randomized, double blind study. Group FICB (n=30) received ultrasound
guided Fascia iliaca compartment block and group FNB (n=30) received ultrasound guided Femoral
nerve block using a mixture of 2% lignocaine adrenaline and 0.25% bupivacaine. For data analysis, t
test, Mann Whitney test and Chi-square test were applied. While positioning the patients for spinal
anaesthesia, the mean NRS scores for pain were lesser in Group FICB as compared to Group FNB (p
value 0.030). Also, a higher number of patients could be positioned optimally in the FICB group as
compared to the FNB group. (p value 0.0449). Ultrasound guided FICB is more effective in relieving
the pain of positioning for spinal anaesthesia than the ultrasound guided FNB in patients of hip
fractures. The anaesthetist’s satisfaction regarding the quality of patient positioning is also more with
FICB.
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1. Introduction
Positioning geriatric patients with hip fractures in either sitting or lateral decubitus position
for administering spinal anaesthesia is quite often extremely painful for the patients. Already
there are technical difficulties in giving spinal anaesthesia to these elderly patients who may
have fibrosclerosis, reduced intervertebral spaces, poor flexibility, confusion etc. and
inadequate positioning only adds to the travails of the anaesthetist. Giving optimum position
for spinal anaesthesia maybe extremely painful for these patients and the neurohormonal
stress response which is provoked may produce undesirable consequences like tachycardia,
high blood pressure and arrhythmias [1]. This could be hazardous in these patients who often
have comorbidities like ischaemic heart disease, diabetes, hypertension, chronic respiratory
diseases etc.
To reduce this pain, analgesia is provided by conventional modes of pain relief like nonsteroidal anti-inflammatory drugs (NSAIDs), opioids and also by peripheral nerve blocks
like the femoral nerve block, 3 in 1 block and the fascia iliaca compartment block [2, 3]. But
opiates may produce respiratory depression, confusion, drowsiness, nausea and vomiting3.
The use of femoral nerve block for effective analgesia in the peri-operative period and to
reduce other analgesic requirements in these patients was described in as early as 1973 [4, 5].
Administering FICB pre-operatively has been reported to alleviate this pain and to make it
easier to position the patient comfortably and satisfactorily for giving neuraxial block [6, 7].
The use of ultrasound guidance has made the techniques of giving FNB and FICB easy and
accurate as we can visualize the needle tip, reach the target under vision and observe the
spread of the drug.
The present study was undertaken to compare the efficacy of FNB and FICB in patients of
hip fractures for facilitating the positioning of patients for neuraxial blocks, increasing the
patient satisfaction and assessing the comfort of the anaesthesiologist while administering
the block.
2. Material and Methods
This was a prospective, randomized, controlled, double blind study carried out after
obtaining institutional ethics committee approval and written informed consent from all
patients.
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All patients underwent pre-anaesthesia check-up. The study
was conducted from July 2018 to June 2019 and was
compiled in accordance with the consolidated standards of
reporting trials CONSORT guidelines.
ASA Grade I and II patients of either sex between the ages
of 35 to 75 years scheduled for hip fracture repair surgeries
viz. Dynamic Hip Screw DHS, Inter- trochanteric fractures
or Proximal Femoral Nail (PFN) implantation were included
in this study. Patients refusing spinal anaesthesia and
patients with peripheral neuropathy, mental disorders,
ischaemic heart disease, valvular heart disease, diabetes
mellitus, COPD, morbid obesity and coagulation disorders
were excluded from the study.
Allowing an alpha error of 0.05, a beta error of 0.20 and a
power of 0.80, it was estimated that, to show a 25%
difference in pain scores between the two groups at
positioning, a minimum of 12 patients per group would be
required. Most of the studies included at least 30 patients in
each group to show significant results. Therefore we
included sixty patients in our study who were randomly
allocated into two groups of thirty each:
Group FICB
Group FNB
Vitals were checked in the pre-operative room. On arrival in
the operation theatre, Numeric Rating Scale (NRS) scores (0
indicative of no pain to 10 maximal pain) were clearly
explained to the patients. Peripheral vascular access was
obtained with an 18G intravenous cannula in all patients.
Ringer lactate infusion was started at a rate of 5ml/kg per
hour and a face mask providing supplemental oxygen (5
l/min) was applied. No sedative or analgesic medications
were administered. Blood pressure, heart rate and peripheral
oxygen saturation were checked by non-invasive methods
and monitored in all patients.
Under all aseptic precautions, a trained anaesthetist gave a
USG guided block, either FICB or FNB to patients
randomized as per computer generated numbers. Each
patient received a prick but was unaware of the type of
block.
2.1 Techniques: The blocks were performed with dynamic
sonographic guidance utilizing a Sonosite Nanomaxx highfrequency 5-10 MHz linear transducer using sterile
technique. The procedures were performed with the patients
in the supine position 15 minutes before positioning for
spinal anaesthesia. All blocks were performed by
experienced anesthetist; not involved in the study.
2.1.1 FICB: A line was drawn between the pubic tubercle
and the anterior superior iliac spine. A point dividing this
line into medial two thirds and lateral one third was marked.
The USG probe was placed in a transverse orientation on
the thigh 1cm below this point. The two fascial planes, the
fascia lata and the fascia iliaca were sonographically
visualized as two hyperechoic lines. The femoral artery and
the iliacus muscle lateral to it, covered by the fascia iliaca,
were identified. A 22 gauge needle was introduced through
the skin in a lateral to medial orientation and directed in
parallel with the transducer to allow visualization of the full
length of the needle throughout the procedure. The needle
tip was visualized penetrating the fascia lata and then the
fascia iliaca (appreciating the give way as the fascia was
perforated). After puncturing the fascia iliaca, 10ml of 2%

lignocaine-adrenaline and 20ml of 0.25% bupivacaine was
injected with concomitant pressure applied caudally to the
puncture site in order to favour proximal spread of the local
anaesthetic. An expanding anechoic collection just below
the fascia iliaca is visual confirmation of correct placement
of the anaesthetic drug. After needle withdrawal, a brief
massage is given to the region in a distal to proximal
direction, in order to assist diffusion of the local anaesthetic
to the fascia iliaca compartment.
2.1.2 FNB: The ultrasound probe was placed below the
inguinal ligament to identify the femoral vessels and nerve
in cross-section. A 22G needle was introduced at a 45
degrees angle in plane to the US probe and 20ml of the local
anaesthetic solution (10ml of 2% lignocaine adrenaline and
10ml of 0.25% bupivacaine) was injected along the nerve
sheath through this needle. The needle was directly
visualized by ultrasonography throughout the procedure to
ensure that the spread of the study drug was in the correct
fascial plane. Immediately after the injection, manual
pressure was held for 5 min, 1cm below the injection site.
Fifteen minutes after the intervention, the patients were
helped into the sitting position. The anaesthesiologist who
gave the spinal anaesthesia was unaware of the group
allocation. This was done to ensure double blinding.
The quality of patient position maintained for spinal
anaesthetic block placement was recorded (0-not
satisfactory, 1-satisfactory, 2-good,-optimum). The NRS
scores before and during patient positioning and the quality
of patient position was recorded by the anaesthesiologist
who performed the spinal block. It was planned to give Inj.
Fentanyl 2 mcg/kg IV as rescue analgesia and the number of
patients demanding rescue analgesia was also recorded.
Post-intervention, the patient was monitored for heart rate,
blood pressure, oxygen saturation and electrocardiogram as
per ASA monitoring standards till patient was shifted to the
ward from recovery.
3. Results
Sixty patients were enrolled in our study. Spinal anaesthesia
could be administered to all the patients successfully. None
of the patients required a rescue analgesic for positioning for
spinal anaesthesia.
Data were expressed in terms of mean ± SD or median.
Comparison between groups was done using Students t-test
for continuous variables and Chi-square test for categorical
variables. For NRS scores, comparison between two groups
was done by the Mann-Whitney U test. Results were
considered statistically significant for p values <0.05. Data
were analysed using software Epi info v 7.0 and Primer of
Biostatistics.
Demographic profile of the two groups was comparable.
(Table 1)
Table 1: Demographic characteristics of patients in the two groups
Demographics
Age (in Years)
Male
Female
Weight (in kg)
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Grade-I
Grade-II

Group FICB
(n = 30)
59.23 ± 14.29
Sex Ratio (%)
24(80)
06(20)
63.33 ± 9.44
ASA (%)
21(70)
9(30)

Group FNB
P; significance
(n= 30)
60± 13.45
0.831;NS
22(73.33)
08(26.7)
64.40 ± 9.40

0.542;NS

20(66.7)
10(33.3)

0.781;NS

0.663;NS
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Table 2 shows comparison of NRS pain scores at three
stages
1. Before intervention.

2. Just before positioning for spinal anaesthesia.
3. While positioning for spinal anaesthesia.

Table 2: Comparison of NRS between the two groups
NRS at
Before intervention
Just before
positioning
While positioning

Group
(N=30)
FNB
FICB
FNB
FICB
FNB
FICB

NRS
0
0
0
0
0
0
0

1
0
0
0
0
0
0

2
0
0
0
0
4
10

3
0
0
0
0
8
8

4
1
1
0
1
9
10

Table No. 2 shows that the median NRS was comparable in
both the groups before intervention. There was no statistical
difference in NRS just before positioning (p 0.559).
However, the difference in NRS while positioning was
statistically significant (p 0.030). While positioning, the
patients in the FICB group were more pain free as compared
to the patients in the FNB group.
The third parameter that we studied was the anaesthetist’s
satisfaction with the quality of patient positioning for spinal
anaesthesia.
Anaesthetist’s Satisfaction for quality of patient positioning
was calculated in the form of score
Not satisfactory-0
Good -- 2
Just satisfactory-1
Optimum -- 3
Any score more than or equal to 2 was considered as
optimal positioning and any score below 2 was considered
suboptimal.
Table 3: Comparison of Anaesthetist’s satisfaction with patient
positioning
Group
FNB
FICB

Optimal
18
25

Position
Suboptimal
12
5

Total

P - value

30
30

0.0449

Table 3 shows that there was statistically significant
difference between the two groups. A higher number of
patients could be positioned optimally in the FICB group as
compared to the FNB group (p value 0.0449).
There was no statistically significant difference among the
two groups with respect to the heart rate, MAP, SpO2 or
adverse effects related to the blocks.
4. Discussion
Hip fracture is a common and serious injury in the elderly
osteoporotic population with huge financial and social
impact. These patients are often in severe pain.
Transportation to the hospital and movements inside the
hospital from casualty to radiology to ward, then to OT, all
add to the pain. The pain is often underestimated and
undertreated. This is because the patient may be confused or
may have dementia, making communication difficult. Also,
there is a tendency amongst practitioners to withhold
adequate analgesia because of their concern about the
possible side-effects of drugs in these frail patients.
As a result of unmitigated pain, patients may become
delirious, hypoglycaemic and dehydrated, become
hypertensive or develop cardiac ischaemia and arrhythmias.
Amongst the drugs used to provide analgesia to such

P Value
5
5
8
4
7
7
1

6
14
10
15
11
2
1

7
9
11
11
11
0
0

8
1
0
0
0
0
0

9 10
0 0
0 0
0 0
0 0
0 0
0 0

NS
0.559 (NS)
0.030
(Significant)

patients, the non-steroidal anti-inflammatory drugs NSAIDs
have undesirable effects on platelet function, kidneys and
gastric mucosa [1]. Parenteral opioids have remained the
mainstay for mitigating hip pain from fractures or after hip
arthroplasty for long time now [3]. Intravenous Fentanyl has
been extensively studied for facilitating positioning for
spinal anesthesia in hip fractures with varied results [9].
Iamaroon et al., using only bupivacaine, were unable to
show any benefit of FNB over IV Fentanyl at 15 minutes [5].
Opioids, however tend to cause drowsiness, respiratory
depression and nausea and vomiting. All these adverse
effects can be avoided by using peripheral nerve blocks [3, 6,
7]
. Sia et al. concluded FNB to be better for spinal anesthesia
positioning as compared to fentanyl in femoral shaft
fractures. We restricted our study only to include hip
fractures and therefore decided to study and compare FNB
versus FICB. The intense pain arising from proximal femur
fractures like intracapsular neck fracture or intertrochanteric
fracture involves the three main nerves namely the femoral
nerve, the lateral femoral cutaneous nerve and the obturator
nerve. Therefore a plain femoral nerve block, although easy,
may not provide adequate analgesia.
The above mentioned three nerves run a considerable part of
their course close to the inner aspect of the fascia iliaca2.
Below the inguinal ligament, this space is continuous with
the lacuna musculorum, covered by the fascia iliaca, the
fascia lata and then the skin covering the femoral triangle.
Injecting a sufficient amount of a solution in the lacuna
musculorum and favouring its upward migration towards the
iliacus muscle should result in a spread of the solution
within the entire fascia iliaca compartment, thus allowing all
the structures (especially the nerves) traversing this space to
be contacted by the solution. Hence, by giving FICB,
multiple nerves supplying the hip joint can be blocked with
a single injection [6, 7, 9]. We gave USG guided blocks in
order to increase the accuracy and decrease the
complications in both the groups. Comparison of FICB and
FNB has been extensively studied for comparing
perioperative analgesia in total hip replacement surgeries
(THR) with inconsistent results [4, 11, 12].
Many studies which have established the efficacy of the
FICB for hip fracture patients in emergency department as
well as before positioning for spinal anaesthesia using
mainly plain bupivacaine [13, 14]. In our study, for both the
types of blocks, we used a mixture of 2% lignocaine with
adrenaline and 0.25% bupivacaine. Lignocaine has a faster
onset of action as compared to bupivacaine. On the other
hand, Bupivacaine has a longer duration of effect. In the
OT, with a long list of cases, a faster onset is desirable.
Therefore, we used the mixture, hoping to combine both the
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benefits of faster onset and achieving minimum volume
sufficient to spread proximally to block the target nerves.
This agrees with our results as we got the onset within 15
minutes. Lignocaine gave faster onset of action and addition
of 0.25% bupivacaine made up the sufficient volume. No
such study with combination of drugs in this volume has
been conducted in the past. This can explain the discrepancy
in results in the study conducted by Neena Jain et al.
comparing FICB and FNB in positioning.
There are certain limitations to our study. Firstly, we used
only the sitting position for spinal anaesthesia, which can be
given by the lateral approach also. From recent studies on
FICB and various cadaveric studies it is now clear that
obturator nerve is spared with FICB for most of the times,
however the results are always better than FNB [16, 17, 18].
Suprainguinal approach to FICB is believed to target the hip
articular fibers and provides a near total analgesia of the hip
joint presumably [19]. This may be of more relevance in
studying analgesia for total hip arthroplasty patients. We
therefore studied the classical approach to FICB in our study
for its safety and simplicity.
In our patients from both the groups, none exceeded NRS
pain score of 7 post intervention, hence no rescue analgesia
was needed. Those patients in whom NRS pain score did not
reduce below 7 were considered as ‘failed block’.
Strikingly, in our study, we did not face any failed block as
all the blocks were given under real time visualization using
USG.
Thus, in our study, we found fascia iliaca compartment
block to have significant advantages over the femoral nerve
block. It is a relatively easy block and gives a definite
approach for nerves supplying the hip. The distribution of
analgesia was significantly better with this block. FICB
provides an excellent mechanism to relieve pain of hip
fractures thereby improving the quality of positioning for
spinal anesthesia and simultaneously increasing the
anesthetist comfort.
5. Conclusion: The Fascia iliaca compartment block (FICB)
is more effective in relieving pain than the femoral nerve
block (FNB). The anaesthetist’s satisfaction regarding the
quality of patient positioning is more with FICB. Thus,
FICB can be used as a routine procedure for pain relief in
hip fracture patients for positioning for spinal anaesthesia.
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