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Abstract: Background and Aims: Different kinds of adjutants are used with local anesthetics during
intrathecal procedure for prolongation of action. However, they are not completely free from side effects like
postoperative hypoxia and cardiovascular instability. But subsequently, the use of preoperative femoral nerve
block on surgical side provides beneficial analgesia to relieve fracture pain before operation, to make
cooperative during administration of spinal anesthesia, to act as adjutants to intrathecal procedure and lastly to
provide postoperative analgesia without side effect like central depression.

Method: 50 (fifty) patients were administered fascia iliac compartment block (FICB) on the surgical side before
intrathecal procedure with 30 ml of 0.5% injection ropivacaine. Sacral spinal anesthesia was administered
through the first or second dorsal foramen of sacrum with 3 ml of 0.5% injection bupivacaine. Periodically, the
estimation of blood pressure, heart rate and oxygen concentration was carried out.

Results: 50 (fifty) patients were administered FICB successfully on surgical side preoperatively. Pain at the
fractured site was relieved completely and all patients cooperated at the time of intrathecal procedure.
Hemodynamic fluctuation was absent in operative period. Prolonged analgesia was noticed in postoperative
period.

Conclusion: High quality of analgesia, delivered by FICB is appropriate to relieve the pain in preoperative
period from fractured site, to act as an adjutant to sacral spinal anesthesia during surgery and to provide
prolonged analgesia after surgery without adverse reaction like hypoxia and central depression to combat
surgical stress response.

I.  Introduction

In the current era of highly developed modern technological implication in both surgery and anesthesia,
motivation of anesthesiologists in the line of regional nerve block technique became a most welcome move in
view of avoidance of central depression with provision of high quality analgesia immediate after surgery to
guard against surgical stress response. Such move has been celebrated with introduction of combined use of
central and specific peripheral nerve block technique joint together to enforce their beneficial effects with
minimizing their drawbacks. Unpredictable and fixed durable spinal anesthesia frequently needs intrathecal
adjutants like opioid [1 ] or clonidine [2-4 ] or fentanyl 5-8 ] or morphine [9--12] to combat the deficiency of
intrathecal procedure, even after knowing their individual complications of central depression and postoperative
hypoxia particularly in elderly patients.

Excruciating pain at fracture site and its exaggeration on movement during transport and intrathecal
procedure are the main culprits for increasing stress, strain and mental agony of the patients. Profound analgesia
is the essential component of anesthesia to control surgical stress response both during and after surgery. In
relation to pre-operative medication, the usual use of systemic opioid frequently relieves pain with a lot of side
effects particularly in the older group of patients. However, in search of good analgesic without side effects, we
hypothesized that fascia iliaca compartment block (FICB) may be perfectly eligible for the above purpose in
case of femur fracture. Based on such assumption, we designed our study to administer FICB on fracture side of
femur pre-operatively to evaluate its efficacy and effectiveness as preoperative, intra-operative and post-
operative analgesia.

Il.  Methods
With written informed consent for procedure and study, we recruited 50 patients, aged between 60 to
90 years, with ASA physical status class Il and Ill, undergoing femur surgery in the period of March 2013 to
November 2013. At the time of preoperative assessment to eliminate the cases, contraindicated for spinal
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anesthesia, we examined the area surrounding the inguinal crease on the fracture side to exclude the local
infection for further procedure like FICB.

In the operation room, after establishment of intravenous infusion and identification of anatomical
landmarks like anterior superior iliac spine and pubic tubercle on the fractured side in the supine position of the
patient we adopted aseptic preparation of the part. We located a point of 1 cm below from the junction of lateral
one-third and medial two-third of the inguinal ligament and felt the pulsation of femoral artery. We inserted an
intramuscular needle of 21G perpendicularly to the skin and advanced until we felt a loss of resistance as first
click offered by fascia lata. With further progress of the needle, we experienced another loss of resistance as a
second click offered by fascia iliaca and injected 30 ml of 0.5% injection ropivacaine. However, at the time of
administration of the drug, we adopted precaution to avoid the intravascular injection by guarding the femoral
artery and displacing medially by finger of the hand. With subsiding pain at the fractured site after
administration of this block, we completed intrathecal procedure as usual in sitting position of the patient but
without pain.

After completion of femoral nerve block, anatomical landmarks of dorsal foramens of sacrum were
identified. We identified the spinous process of fourth lumbar vertebra (L4) and tip of coccyx. Next, we located
the mid-point of above two landmarks as third sacral vertebra (S3). The first sacral vertebra (S1) was located as
mid-point of L4 and S3. The second sacral vertebra (S2) was found at the mid-point between S1 and S3. The
spinous processes of S1 and S2 are found approximately 2.5 cm apart and their respective foramina lie 1.5 cm
caudal and lateral to them. Similarly S3 foramina lie 1.5 cm caudal and lateral to S3 vertebra.

The above described land marks were further confirmed by visualizing their relations to other
structures. L4 is on the line joining the iliac crests. The tip of coccyx lies on the line joining the femoral
acetabula. The spinous process of S2 lie at the level of posterior superior iliac spine. It is often detected by a
dimple of skin. The S3 lie at the level of posterior inferior iliac spine.

We infiltrated the identified area with 6 ml of 1% xylocaine and administered sacral spinal anesthesia
[13,14,15] through 2" dorsal foramen of sacrum with intrathecal injection of 3ml of 0.5% injection
bupivacaine. The intrathecal injection was administered after noticing clear flow of cerebrospinal fluid [CSF] to
avoid intravascular injection.

We estimated the onset of sensory or motor block(interval between spinal and loss of sensation or
motor function of lower limbs respectively) and duration of sensory or motor block(interval between spinal and
recovery of sensation or motor respectively) and presented all collected data for statistical analysis.

Prior to the anesthetic procedure, we monitored every patient for non-invasive blood pressure,
electrocardiogram, heart rate, and oxygen concentration and repeated at every 5 minutes. Intra-operative
hemodynamic status and post-operative analgesic period were the main target to note for statistical analysis.

I11.  Results

We administered FICB to 50 patients before intrathecal injection of bupivacaine to get rid of pain from
fracture site. Within 5 minutes interval, pain reduced to minimal intensity and patients became cooperative for
intrathecal procedure in sitting position. During intra-operative period, hemodynamic stability was noted both in
blood pressure and heart rate. Hemodynamic profile in table no 1 indicated such. Patients did not require
supplementary analgesia in intravenous route. They did not need sedation to relieve anxiety. The motor and
sensory block developed within short time. Post-operative analgesia lasted for 15 hours. Minimal amount of
analgesic needed in the last part of post-operative period. Sensory block extended to 12th thoracic dermatome.
The result of sensory and motor nerve block profile is cited in table no 1. The outcome of all patients was
smooth. All elderly patients of average height and weight were participants of this study. Their demographic
profile is cited in the table no. 1.

IV.  Discussion

Fracture pain is severe in nature, exaggerated on movement causing tremendous mental agony. For the
relief of such excruciating pain at the fracture site, traditionally, we use systemic opioid, although it is not free
from side effects particularly in elderly patients. Other options to relieve such unbearable pain are less effective
to comfort the patients. Analgesic effect of FICB is sufficient and superior at all time.

FICB is a method of peripheral nerve block for femoral, lateral cutaneous and obturator nerves and is
responsible to offer analgesia for the area of the femur, hip and knee joint. It is a simple procedure, technically
easy to perform and highly effective to provide analgesia before surgery as pre-operative medication for painless
transport and intrathecal procedure. Its analgesic effect as an adjutant to spinal anesthesia in intra-operative
period is more accountable and preferable than systemic opioid and even combined effect with epidural. Its
analgesic effect to control surgical stress response during and after operative procedure in relation to the femur,
hip and knee joint magnificently claims superiority in managing the deficits presented by spinal anesthesia.
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The consideration of the anatomical configuration of the fascia iliaca (FI) covering the femoral nerve
and its branches reveals that FI compartment is a potential space between FI and iliacas muscle itself. FI is
located anterior to iliacas muscle within pelvis. The femoral nerve and lateral cutaneous nerve lie under this
fascia whereas obturator nerve deep ilicas muscle. The local anesthetic solution, deposited in this compartment
beneath the FI should spread between this fascia and muscle. Femoral and lateral cutaneous nerves are involved
quickly depending on volume of local anesthetic. The obturator nerve is not usually involved by FICB although
this is not so important in pain relief of hip and knee. All the above mentioned nerves belong to lumbar plexus.

FICB provides analgesia of high quality.[17-19] The analgesic property of FICB is superior to systemic
oipoid [20,21]but inferior to epidural analgesia with fewer complications[22] Overall it is a very low profile
risky procedure to block the femoral, obturator and lateral cutaneous nerves. The risk of intravascular injection,
toxicity of local anesthetic and mechanical nerve damage is extremely low. The chance of infection is rare with
good aseptic preparation of the site. Large volume of local anesthetic needed for FIRB ensures good spread and
reduces the risk of failure, however, the chance of drug toxicity is always present. So closed observation with
monitoring at least for the first 15 minutes is essential and mandatory.

Generally sacral spinal anesthesia does not act as hypotension producing agent as lumbar or lower
thoracic spinal anesthesia. Restricted cephalic extension of local anesthetic in case of sacral spinal anesthesia
leads to less involvement of sympathetic outflow of the spinal cord at the thoracic region.  Only unidirectional
cephalic intrathecal spread of local anesthetic is possible as local anesthetic is deposited at the bottom of dural
sac. Caudal spread of local anesthetic is absent in sacral spinal anesthesia. So, cephalic spread of local anesthetic
is accompanied with decreasing the drug concentration due to dilution in lumbosacral cerebrospinal fluid (CSF)
and distribution of drugs to neural tissues. This explains the less involvement of sympathetic outflow by local
anesthetic.

The most unfavorable and undesirable fixed duration of anesthesia, contributed by intrathecal
procedure needs adjutants like opioid [1 ] or clonidine [2-4 ] or fentanyl [5-8 ] or morphine [9-12] for
prolongation of action, although this attempt is complicated with central depression and postoperative hypoxia
particularly in elderly patients.

Most of the patients did not require systemic opioid at least for 15 hours in the postoperative period and
when they required, they needed minimum dose. The preoperative administration of FICB not only prolonged
the postoperative analgesia, but also reduced further dose of systemic analgesic. The hemodynamic stability in
peri-operative period increases its further importance in clinical practice.

V.  Conclusion
The analgesic property of FICB in case of femur surgeries is useful as pre-operative medication,
adjutant to spinal anesthesia and post-operative analgesic to control surgical stress response particularly in
elderly patients.
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Table 1 : Showing demographic profile, hemodynamic profile and analgesic profile of patients.
DEMOGRAPHIC PROFILE

Age (years) 68.38+8.08
Height (Cm) 157.96+4.67
Weight (Kg) 55.04+3.02
Sex (M:F) 28:22
HEMODYNAMIC PROFILE

Systolic blood pressure (mmHg) 112.3247.62
Heart beats (beats/min) 89.92+12.75
Oxygen saturation (%) 98.94+0.89
ANALGESIC PROFILE

Postoperative analgesic(hours) 15.82+2.34
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