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ABSTRACT

BACKGROUND

Spinal anaesthesia is widely used for lower limb orthopaedic procedure in all age groups. The procedure is safe, but may lead to

cardiovascular instability in high risk geriatric patient. Recently, sciatic-femoral nerve block is being used with satisfactory result.
The aim of the study was to compare the onset and duration of sensory and motor blockade, intensity and duration of post-

operative analgesia, intraoperative and postoperative haemodynamics in between two groups, one receiving spinal anaesthesia

and the other sciatic-femoral block (Anterior approach) in high risk geriatric age group.

MATERIALS AND METHODS

A randomised single-blinded clinical study was done on 60 ASA II and III geriatric patients undergoing lower limb orthopaedic
procedure. In Group A (n = 30) patients received spinal anaesthesia with 2.5 mL 0.5% hyperbaric bupivacaine and Group B (n =
30) patients received sciatic-femoral block (Anterior approach) with 30 mL and 20 mL 0.25% bupivacaine respectively with nerve
locator. Onset and duration of sensory and motor block, duration of analgesia, intensity of analgesia by Visual Analogue Scale (VAS)
and haemodynamics (Blood pressure, Heart rate) were recorded. Side effects if any were noted.

RESULT

Our study revealed later onset of both sensory and motor block, but prolonged duration of analgesia in sciatic-femoral block
compared to spinal anaesthesia. The result was statistically significant. Sciatic-femoral nerve block group had stable
haemodynamics compared to spinal anaesthesia group (p < 0.05).

CONCLUSION
To conclude combined sciatic-femoral nerve block (Anterior approach) is a better alternative to spinal anaesthesia in high risk
geriatric patients for lower limb orthopaedic procedure.
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BACKGROUND

Administration of anaesthesia in geriatric age group patients
is always a challenging task, because they suffer from
different co-morbidities like COPD, hypertension, diabetes
with decreased pulmonary and cardiac reserve. Most of these
patients cannot even tolerate haemodynamic instability
during peri-operative periods.l2 Lower limb orthopaedic
surgery is associated with significant pain, which results in
increase in loss of work and hospital admission.345 Spinal
anaesthesia has been used since many years for lower limb
orthopaedic surgery with satisfactory result, but may
produce haemodynamic instability in high risk geriatric
patients.6.7.8
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Recently, sciatic-femoral nerve block (Anterior approach)
is also being administered for lower limb orthopaedic
surgery. It provides excellent post-operative analgesia with
minimal motor block and results in earlier and improved
rehabilitation.91011.12 There are various methods to perform
this sciatic femoral block. Sciatic block with anterior
approach reduces patient discomfort. Positioning of the
patients, particularly in this age group with lower limb
fracture for sciatic nerve block in posterior approach is very
difficult due to pain and/or skeletal traction (Often applied in
fracture lower limb).13 For complex knee orthopaedic
procedure combined sciatic-femoral nerve block (Anterior
approach) is associated with less pain and for outpatient knee
surgery it is better than spinal anaesthesia in terms of
significantly lower pain score during post-operative periods
with early ambulation and faster discharge.14151617,1819
Peripheral nerve block becoming increasingly popular2? is
relatively under-used, because it takes additional time for
block performance (Delayed onset time).21 So we proposed to
conduct the study to compare onset and duration of motor
and sensory block, duration and intensity of post-operative
analgesia, intraoperative and post-operative haemodynamics,
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dose of phenylephrine required, time of rescue analgesic, side
effects, patient’s satisfaction score of spinal anaesthesia and
sciatic-femoral nerve block (Anterior approach) for lower
limb orthopaedic surgery.

MATERIALS AND METHODS

After approval from the Institutional Ethical Committee and
written informed consent from the patients, 60 patients
undergoing lower limb orthopaedic procedure were allocated
randomly into two groups. The study was single-blinded,
randomised clinical trial. Group A (n = 30) received spinal
anaesthesia and Group B (n = 30) received sciatic-femoral
nerve block (Anterior approach). The inclusion criteria were-
e Both sex (Male/Female).

e Age-65yrs.-75yrs.

e  Body weight- 40 kg - 70 kg

e  ASA Physical status- 11, 111

e  Patients with controlled co-morbid conditions.

The Exclusion Criteria were-

e  Patientrefusal.

e  ASA Physical status- [ and IV.

e  Spinal deformity (If any).

e Contraindication to regional anaesthesia.

e  Allergic to local anaesthetic.

e  Pre-existing neurological deficit.

e  Uncontrolled co-morbid conditions.

e  Psychiatric illness.

e BMI > 35, haemoglobin, total count, differential count,
erythrocyte sedimentation rate, urea, creatinine, sugar
(fasting and post-prandial blood sugar), chest x-ray (PA
view), ECG and echocardiography were performed in all
the patients in both the groups.

In the operation room the monitors like NIBP, ECG and
Pulse oximeter were attached to all patients. All patients
received intravenous infusion of Ringer’s solution or Ringer’s
lactate at the rate of 10 mL/kg over 20 - 30 minutes before
operation. Group A received spinal anaesthesia. Patient was
placed in lateral position and the procedure was explained to
the patient. After proper antiseptic dressing and draping skin
infiltration was done with 1 - 2 mL of lignocaine at L3 - L4
vertebral interspace, lumbar puncture was performed
through midline approach using 25-gauge Quincke spinal
needle. Bupivacaine 0.5% hyperbaric solution 2.5 mL (12.5
mg) was given through spinal needle when free flow of
cerebrospinal fluid was evident. After that the syringe with
the needle was removed and puncture site was sealed with
sterile dressing and sticking plaster. Then the patient was
placed in supine position. Blood pressure and heart rate were
recorded immediately before and just after the spinal
anaesthesia, thereafter 5 minutes interval until the end of the
surgery. The upper level of sensory anaesthesia was checked
at 2 minutes after the spinal injection by using pinprick
sensation and level to reach T10 dermatome was noted. Motor
power was assessed by straight leg raising while lying supine
and was graded as normal, moderate, impaired and absent
and time taken to reach complete paralysis was noted.

In Group B patients received sciatic-femoral nerve block
using nerve locator. After explaining the procedure, the
patient was placed in supine position with leg extended.
Surface marking of inguinal ligament was drawn (A line
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between anterior superior iliac spine and symphysis pubis).
Femoral artery was palpated over inguinal ligament was
marked. Needle entry point for femoral nerve block was
marked at 1 - 1.5 cm lateral and 1 - 1.5 cm below to the mid
inguinal ligament with a skin marker. Line representing the
inguinal ligament was divided into three equal parts. Another
line was drawn parallel to the Inguinal ligament from the
cephalad aspect of the greater trochanter. A third line (from
the intersection of middle and medial third of the 1stline) was
drawn perpendicularly to intersect the second line. This
intersection point was the point of needle insertion for sciatic
nerve block (Anterior approach) and was marked. After
proper antiseptic dressing, draping skin infiltration was done
at both the point of needle insertion with 2 - 4 mL (1 - 2 mL
for each) 1% lignocaine. Positive and negative electrode of
the nerve stimulator was attached to the patient and the
stimulator needle respectively. Nerve stimulator was set at
0.5 to 1.0 mA. A 50-mm needle was introduced at the above-
mentioned point for femoral nerve block. A brisk patellar
and/or quadriceps twitching with current at 0.5 mA was
achieved. The syringe with 20 mL 0.25% bupivacaine was
attached to the needle. After aspiration, the local anaesthetic
was injected and cessation of motor twitch was observed. For
sciatic nerve block 100 mm needle was used. Plantar flexion
and dorsiflexion was achieved at a current of 0.5 mA or less.
Syringe with 30 mL 0.25% bupivacaine was attached to the
needle. Drug was injected with frequent aspiration and the
needle was withdrawn. Both the puncture sites were sealed
with sterile dressing and sticking plaster. When complete loss
of pinprick sensation and inability to elevate the leg was
observed, surgery started. Onset and duration time of
sensory and motor block were recorded. Intra- and post-
operative haemodynamics (Blood pressure and heart rate)
were recorded at 5-minutes interval till the end of surgery.
Postoperative haemodynamic monitoring was done for 24
hours for every patient. Total duration of analgesia (Onset of
analgesia to requirement of rescue analgesic) and intensity of
pain in post-operative period were recorded by Visual
Analogue Scale (VAS) between 0 - 10 cm (0 = no pain, 10 =
most severe pain). Any other complications were also looked
for. Rescue analgesic was given when VAS score was 2 3
and/or on patient’s demand. Study was ended when patient
received rescue analgesic.

Sample Size of the Study-

Sample size (N) = (Za + ZB)*2s?
dz

Where Za denotes 95% confident limit 1.65

Z B denotes power of the test, i.e. 90% = 1.28, S = mean
variancels

d = was the assumed minimum difference to be required
for any substantial/clinical/other benefit

(1.65 + 1.28)22(34) 2
(30)*

Sample size =(N) =

=21.8=22
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Twenty-two patients were included in each arm;
however, 30 subjects were incorporated in each arm for
minimum sample size.

Total patient = 60.

They were randomly allocated in two groups. Group (A) =
spinal anaesthesia = 30 Group (B) = sciatic-femoral nerve
block = 30.

RESULTS

Study result showed no statistically significant differences in
demographic parameters and duration of operation in
between the groups (Table 1). Mean time of onset of sensory
block was later in Group - B (Mean 11.40 mins.) than in Group
A (Mean 4.67 mins.) and this was statistically significant (P <
0.005, Table 2). Mean time of onset of motor block was later
in Group B (Mean 16.30) than in Group A and this was
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F =41.756, Figure 3); 52.6% of the patients in Group B had no
adverse effect in comparison to 47.4% of the patients in
Group A, though this was statistically non-significant on Chi
Square Test (p 0.119, Table 4). Questionnaire on consent for
the repetition of same anaesthetic procedure if needed,
53.6% of the patients in Group B gave affirmative answer in
comparison to 46.4% of the patients in Group A and this was
statistically significant on Chi Square Test (p 0.038, Table 5).
Hypotension (Fall in blood pressure > 20% of the
preoperative value) was observed only in spinal group of
patients, so phenylephrine was given only in Group- A
patients and this intervention was not done in Group- B
patients. For this reason, no statistical analysis was done
comparing the dose of phenylephrine required; 40% of the
Group- A patient required phenylephrine.

statistically significant (P < 0.005, Table 2). Mean time of Variabl Group A Group B P
duration of sensory block was greater in Group B (518.07) arlable (n=30) (n=30)
than in Group A (165.23) and this was statistically significant Age in Yrs. 68.93 (2.840) | 69.60 (2.896) 0.37
(P < 0.005, Table 2). Mean time of duration of motor block Gender (F/M) 15/15 13/17 0.60
Waj tz‘;’]feater i“l GrotuItJ_ ‘i‘_ (21194-?7)_;}13“;“13‘3‘(’)“5’0? %1‘;‘1‘-127) Weightinkg | 60.40 (4.847) | 59.47 (4.04) | 0.42
and this was also statis 1ca. y. significant ( .005, Table 2). Height in cm 166 (10) 169 (5) 0.15
Mean duration of analgesia in Group B was more (607.57) Duration of
than Group A (183.97) and this was statistically significant Operation 92.50 89.67 0.709
(P < 0.005, Table 3). Intraoperative haemodynamics study of }?e a- © (32.370) (25.829) '
spinal group of patients showed more mean arterial pressure in min _ _ L
(Figure 1) using an ANOVA with repeated measures with a Table 1. D etmo:qrap hic vartaf; les Qualltatlnve
Greenhouse-Geisser correction, the mean scores for MAP and Quantitative and Duration of Operation
were statistically significantly different F = 15.297, p = 0.000
and heart rate (Figure 2) variation than sciatic-femoral group Mean and (SD)
of patients and were statistically significant (p < 0.005). VAS
score was more in spinal group of patients than sciatic-
femoral group and that was statistically significant (p < 0.005,
- . . 95% CI
Group N Mean Std. Deviation t Sig. (2- Tailed) Lower Upper
Onset of Sensory A 30 4.67 1.446
Block (Min) B 30 11.40 5159 -14.191 .000 -7.686 -5.781
Onset of Motor A 30 6.93 1.552
Block (Min) B 30 16.30 5322 -18.371 .000 -10.390 -8.343
Duration of Sensory A 30 165.23 8.345
-25.8555 .000 -380.714 | -324.953
Block (Min) B 30 518.07 74.279
Duration of Motor A 30 144.17 12.698
Block (Min) B 30 94.97 3554 -15.007 .000 -171.262 | -130.338
Table 2. Onset and Duration of Sensory and Motor Block
- Sig. (2- 95% CI
Group N Mean Std. Deviation t Tailed) Lower Upper
Duration of A 30 183.97 8.231
Analgesia (Min) B 30 607.57 89.429 25835 000 “457.110 ~390.090
Table 3. Time of Rescue Analgesic/Duration of Analgesia
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Figure 3. VAS
Any Adverse | Group | Group Total Chi P
Effect A B Square | value
No 27 30 57
47.4% | 52.6% |100.0%
Yes (Urinary 3 0. 3 3.158 | 0.119
Retention) | 100.0% | 0.0% [100.0%
Total 30 30 60
Table 4. Any Adverse Effect
Patient Group | Group Total Chi P
Satisfaction A B Square | value
No 4 0 4
100.0% | 0.0% 100%
Yos 26 30 56 4.286 | 0.038
46.4% | 53.6% | 100.0%
Total 30 30 60

Table 5. Patient Satisfaction
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DISCUSSION

The study result showed onset of sensory and motor
blockade was faster in spinal group compared to peripheral
nerve block, but duration of both blockade was significantly
lower with spinal anaesthesia.6 Intraoperative
haemodynamic (MAP, HR) instability was less in sciatic
femoral blockade with much less VAS scores and better
patient satisfaction.

Imbelloni LE, Ganem EM and others compared the
unilateral spinal anaesthesia with Sciatic-Femoral block
regarding the time required to perform both the blockade,
effectivity of the block, haemodynamic effects, adverse
reactions and time of discharge in patients with below knee
outpatient orthopaedic surgery. Hypotension bradycardia
were not observed in any group.6 The duration of both
sensory and motor blockade was less in patients who
received spinal block. Patient satisfaction was similar in both
groups (p = 0.23).6 In our study, we also observed the mean
duration of sensory and motor blockades was significantly
less with spinal anaesthesia compared to combined sciatic
femoral nerve block (p < 0.0005).

Spasiano A, Flore 1 and others compared spinal
anaesthesia and sciatic-femoral block for arthroscopic knee
surgery. Patients who received spinal block showed
decreased heart rate (p < 0.05). Patients’ satisfaction scale
was similar in both the groups.6 Peripheral nerve block was
associated with haemodynamic stability,? earlier urine output
and faster discharge.” In our study, we also found decreased
heart rates in spinal anaesthesia group and this was
statistically significant (p < 0.005).

Fanelli G, Aldegheri G and others (1998) studied the
cardiovascular effects of unilateral spinal and combined
sciatic-femoral block. Patients in Nerve Block (NB) group did
not show any haemodynamic changes, but patients in
neuraxial group showed significant decrease of mean arterial
blood pressure. So, peripheral nerve block affects
cardiovascular system lesser than spinal block.78 In our
study, we also observed more decrease in mean arterial
pressure in spinal group compared to sciatic-femoral group.

Casati A, Cappelleri G and others (2000) - carried out a
prospective, randomised study comparing the spinal and
sciatic-femoral block in outpatient knee surgery. Onset of
motor and sensory blockade were also faster in spinal group
compared to peripheral nerve block group (p = 0.0002). First
time of urine output was longer in the patients who received
spinal block than the patients receiving peripheral nerve
block.67.16 (p < 0.0005 and p = 0.002). Peripheral nerve block
provided better postoperative analgesia.1621 In our study we
found mean duration of analgesia in sciatic femoral group
was more than spinal (p <0.005).

Cappelleri G, Casati A and others (2000) compared the
time required to achieve sensory block, discharge,
cardiovascular parameters between unilateral spinal and
sciatic femoral block, both provided adequate anaesthesia
and similar discharge criteria.2223.2425 The result is similar to
our study result. Sansone and others in their study showed
82% patients undergoing ACL reconstruction getting sciatic
femoral block bypassed post-anaesthetic care unit.2627 It
supports the results of our study.

Montes FR, Zarate E and others compared low-dose spinal
anaesthesia with combined sciatic-femoral block. Patients in
both groups had same pain score in recovery room, but after
discharge patients who received sciatic-femoral block had
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low pain score (10 + 24 mm) than with the patients receiving
spinal block (50 * 35, p = 0.002). Patients who received
sciatic-femoral block required less analgesic during first 6
hours of postoperative period than the patients receiving
spinal block.2325 In our study, the mean VAS score was lower
in sciatic-femoral group (P < 0.005).

Jansen TK and others compared femoral nerve block with
combined sciatic-femoral nerve block in patients undergoing
anterior cruciate ligament repair regarding pain score,
analgesic requirement and patients’ satisfaction. Patients
receiving sciatic-femoral block required less analgesic than
the patients who received femoral block alone. Postoperative
analgesia, patients’ satisfaction both were better in the
patients receiving combined sciatic-femoral block than the
patients with femoral block alone.28 In our study, similar
results were obtained.

Casati A, Grispignic C and others compared sciatic femoral
block with both unilateral and bilateral spinal anaesthesia.
There was significantly lower number of cases of sciatic
femoral block who had postoperative urinary retention.
Prolonged analgesia was observed in all these cases.29 Our
study also proved less adverse effect and longer
postoperative analgesia in sciatic femoral group (p < 0.005).

There are various approaches to perform sciatic-femoral
block. Posterior, lateral and anterior approach. Both posterior
and lateral approach needs movement of the patient, change
of posture while performing the block. Elderly people may
feel extreme discomfort and pain during change of posture.
So we preferred to block sciatic nerve through anterior
approach with practically minimal movement of the patient.

A case report was done by Maitra G, Kunar P and others
(2007) regarding the patient with restrictive cardiomyopathy
who received sciatic-femoral block for arthroscopy. It was
observed that combined sciatic-femoral block was safe as
there was no haemodynamic instability and it also provided
excellent postoperative analgesia.303132 Qur study also
proved  better intraoperative @ and  postoperative
haemodynamics in sciatic femoral group and this was
statistically significant (p < 0.005).

Baddoo HK reported a case where sciatic-femoral block
was performed on the patient for below knee amputation. It
was observed that peripheral nerve block can be used
effectively for lower limb amputation without haemodynamic
instability.33 Our study revealed all lower limb procedures
are better tolerated in sciatic femoral group (Anterior
approach).

Vidyathri and others conducted a retrospective cohort
study in level 2 trauma care centre regarding feasibility,
indications, complications of sciatic-femoral block for all
orthopaedic surgeries below and around the knee, especially
in a compromised setup. Preoperatively, they assessed the
time of onset of the block, failure rate, adequacy of the block.
Preoperatively, they assessed duration and quality of the
block and postoperative parameters were duration of
postoperative analgesia, requirement of analgesic and
complications. Their study showed that 80% to 90% patients
developed adequate analgesia. Sciatic femoral block provided
cardiovascular stability, good postoperative analgesia with no
complication.34
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CONCLUSION

From this study, we observed that duration of sensory block,
motor block and post-operative analgesia were more
prolonged in case of sciatic-femoral nerve block than spinal
anaesthesia. Sciatic-femoral block (Anterior approach) was
associated with stable haemodynamic, lesser complications
and is better tolerated by patient with good satisfaction scale
compared to spinal anaesthesia. So, we can conclude that
sciatic-femoral nerve block (Anterior approach) is a better
alternative than spinal anaesthesia in case of high risk
geriatric patients undergoing lower limb orthopaedic
procedure.
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