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Abstract

Background and aims: The use of peripheral nerve blocks 
has been an effective method of anesthesia and postopera-
tive analgesia in high risk patients undergoing lower limb 
surgeries. The application of combined lumbar plexus and 
sacral plexus blocks for lower limb surgeries has been intro-
duced with comparable efficacy to neuraxial anesthesia and 
with less complications, better homeostasis and hemody-
namic control than the general anesthesia. This study aims 
to demonstrate the efficacy and safety of the use of com-
bined lumbar and sacral plexus block in patients belonging 
to ASA grade III/IV for surgeries involving the lower limb.

Material and methods: 50 patients of age >18 years 
and weight ≥ 50 kg belonging to American Society of 
Anesthesiologists(ASA) physical status III/IV posted for low-
er limb surgeries were selected. Each patient was given Inj. 
Bupivacaine 0.5% 12.5 ml + Inj. Lignocaine+adrenaline 1.5% 
12.5 ml + Inj. Dexamethasone 4 mg in lumbar plexus block 
and Inj. Bupivacaine 0.5% 10 ml + Inj. Lignocaine+adrenaline 
1.5% 10 ml + Inj. Dexamethasone 4 mg in sacral plexus block. 
The onset and duration of sensory and motor blockade for 
both blocks, intraoperative hemodynamic monitoring and 
duration of postoperative analgesia was observed in all the 
patients.

Results: The perioperative heart rate and mean arterial 
pressure were within 20% of baseline for all the patients 
and the duration of postoperative analgesia was 14 ± 2.17 
hours. 

Conclusion: Combined lumbar- sacral plexus block is a 
safe and efficient method of anesthesia for lower limb sur-
geries in high risk patients as it avoids the complications of 
general and neuraxial anesthesia and provides stable peri-
operative hemodynamics and prolonged postoperative an-
algesia. 
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Introduction 

Conventionally, regional anesthesia is the most commonly 
used method of anesthesia for lower limb surgeries and the 
most common mode of regional anesthesia used is neuraxial 
anesthesia (spinal/epidural).

Studies have shown the benefits of using regional anesthesia 
in lower limb surgeries as compared to the use of general anes-
thesia in terms of a significant reduction in the number of com-
plications like the airway instrumentation and manipulation, 
venous thromboembolism, respiratory complications and has 
advantage of early resumption of oral intake postoperatively 
which is critical in management of diabetic patients. However, 
neuraxial anesthesia itself has several disadvantages such as pe-
rioperative hemodynamic instability, urinary retention, epidural 
hematoma to name a few. Sometimes these may also lead to 
consequences like myocardial infarction, stroke and CNS infec-
tion. Neuraxial anesthesia may also not be appropriate in pa-
tients of ASA grade III/IV due to hemodynamic instability. 

The use of peripheral nerve block is very popular for upper 
limb surgeries as the blockade of only brachial plexus can pro-
vide reliable anesthesia of the entire limb. However for lower 
limb two separate nerve plexuses namely the lumbar and sacral 
plexus need to be blocked, which are deep seated and require a 
larger volume of local anesthetics for reliable blockade. For this 
reason lower limb surgeries under peripheral nerve block was 
not a popular choice in the past. 

However, with the use of newer techniques such as ultra-
sound and peripheral nerve stimulator in regional anesthesia, 
the scope of anesthesia has shifted from general and neuraxial 
anesthesia to peripheral nerve blocks for isolated limb surgery. 
Peripheral nerve blocks also provide postoperative pain relief 
which contributes to improved patient satisfaction, stable he-
modynamics, early ambulation, decreased length of hospital 
stay and hospital cost.

Lumbar plexus block results in blockade of the femoral nerve, 
lateral femoral cutaneous nerve and the obturator nerve while 
the sacral plexus block results in blockade of the sciatic nerve, 
posterior cutaneous nerve of thigh, superior and inferior gluteal 
nerves, pudendal nerve, pelvic splanchnic nerve, inferior hypo-
gastric plexus and the terminal portion of sympathetic trunk.

Thus, the use of combined lumbar plexus and sacral plexus 
blocks produces complete anesthesia of the ipsilateral lower 
limb with stable hemodynamics in the perioperative period and 
excellent postoperative analgesia. 

Material and methods

After taking the written informed consent of the patients, 
50 patients of ASA grade III/IV (age >18 years) and weight ≥ 50 
kg posted for unilateral limb surgeries were selected for the 
study.

Exclusion criteria:

Patients age < 18 years• 

Weight < 50 kg.• 

Patients with allergy to local anesthetics• 

Local infection at the site of the block• 

Refusal of patient• 

Patients having coagulopathy• 

Patients undergoing bilateral lower limb surgery • 

All the patients were thoroughly examined and investigated 
on the day before the surgery and were explained the VAS score 
for the assessment of postoperative analgesia. Alternative plan 
of anesthesia was also explained to the patient in case of failure 
and those cases were excluded from the study.

All the patients were kept NBM for atleast 6 hours prior to 
the surgery. 

After taking the patient inside the operation room an intra-
venous cannula was inserted and intravenous fluid started. The 
baseline vitals including the heart rate, blood pressure, SPO2 
were noted. 

Before positioning, conscious sedation was achieved by giv-
ing titrated dose of iv Midazolam 0.02 mg/kg and iv Fentanyl 
1µg/kg and supplemental oxygen was given by venti mask.

 The patient was then positioned in the lateral decubitus po-
sition with the operative limb in the nondependent position.

After proper antiseptic and aseptic precautions the land-
marks for the lumbar- sacral plexus blocks were marked with 
the help of a sterile marker and the skin was infiltrated with 
local anesthetic at the sites of needle entry. The plexus were 
located with the help of 20G 4 inch stimulating needle and pe-
ripheral nerve stimulator.

Capdevila’s approach for lumbar plexus

 In this first a line joining the spinous processes was drawn. 
Then the posterior superior iliac spine (PSIS) was marked and a 
line parallel to the first line was drawn cranially from the PSIS. 
Then the intercristal line (line joining the highest point of the 
two iliac crests) was drawn. The junction between the medial 
two thirds and lateral one thirds of the segment of the intercris-
tal line between the first two lines is the point of entry for the 
lumbar plexus block. The stimulating needle was introduced at 
this point (with the nerve stimulator set at a current of 1.5 mA 
and 0.1 millisecond impulse duration at a 1 Hz frequency) till 
the transverse process was hit. The needle was then advanced 
not more than 1-2 cm deep to the transverse process either 
caudally or cranially by the “walked off” technique until the 
twitches of the quadriceps femoris muscle was obtained. The 
current in the nerve stimulator was gradually decreased to 0.5 
mA. To avoid intraneural injection contractions provoked by < 
0.3 mA were not accepted. Then Inj. Bupivacaine 0.5% 12.5 ml 
+ Inj. Lignocaine+adrenaline 1.5% 12.5 ml + Inj. Dexamethasone 
4 mg was given after negative aspiration at every 3 ml.

 Approach for Sacral plexus block

It was performed with the patient in the same position. In 
this the stimulating needle was introduced perpendicular to the 
gluteal muscle at the junction of the upper one third and lower 
two thirds of the line joining the PSIS and the ISCHIAL TUBER-
OSITY and if it hits the sacral plate, the needle tip was not ad-
vanced more than 1.5-2 cm. The response was observed in the 
form of plantar/ dorsi flexion of the foot. Then Inj. Bupivacaine 
0.5% 10 ml + Inj. Lignocaine+adrenaline 1.5% 10 ml + Inj. Dex-
amethasone 4 mg was given after negative aspiration.
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Figure 1: Anatomical landmarks of the lumbar plexus and 
sacral plexus block

Evaluation

Onset of sensory blockade was defined as the time from the 
injection of the study drug to the loss of pinprick sensation over 
the site of incision.

Onset of motor blockade was defined as the time from the 
injection of the study drug to the inability to extend the knee 
in case of lumbar plexus block and the inability to dorsi/plantar 
flex the ankle joint for the sacral plexus block.

The Sensory blockade was assessed over the operative limb 
at the site of incision by 

3 point scale: 

   Grade 0 = normal sensation

   Grade 1 = loss of sensation of pinprick (analgesia)

   Grade 2 = loss of sensation of touch (anesthesia)

The Motor blockade was assessed by:

For lumbar plexus block- inability of the patient to extend 
the knee joint

For sacral plexus block- inability of the patient to dorsiflex/
plantarflex the ankle joint

 The patients were observed for intraoperative vitals and pe-
rioperative complications. Intraoperative vitals (HR, MAP, and 
SpO2) were monitored every 5 minutes for 30 minutes and then 
every 10 minutes till the end of surgery.

The onset of sensory and motor blockade were noted.

The duration of surgery was also noted. 

 Postoperative hemodynamic parameters (HR, MAP, SpO2) 
were monitored every half hourly till first 2 hours, then every 
2 hourly for till 16 hours and then every 4 hourly till 24 hours 
after surgery. 

Postoperative pain was assessed by VAS and rescue analge-
sia was given when VAS > 4. Duration of postoperative analgesia 
was noted.

Patients were observed for perioperative complications such 
as arrhythmia, hypotension, convulsion, intrathecal and epidu-
ral injections of the local anesthetic and neuropathy.

Table 1: Demographic data, ASA classification and duration of 
surgery

Observations and results

Data Mean ± SD

Age 61.72 ± 15.05

Sex (M/F) 37/13

Weight 60.40 ± 10.58

ASA physical status(III/IV) 40/10

Duration of surgery 80.00 ± 31.93

Table I shows the demographic data, the ASA classification and the 
duration of surgery.

Table 2: Perioperative heart rate

Variation in heart rate from baseline (%) Number of patients

Decrease by more than 20% 0

Decrease by 10 – 20 % 5

Within 10 % of baseline 43

Increase by 10 – 20 % 2

Increase by more than 20% 0

Table II shows the perioperative variation in the heart rate from the 
baseline.

Table 3: Perioperative mean arterial pressure (MAP)

Variation in the MAP from baseline (%) Number of patients

Decrease by more than 20% 0

Decrease by 10 – 20 % 5

Within 10 % of baseline 44

Increase by 10 – 20 % 1

Increase by more than 20% 0

Table III shows the perioperative variation in the mean arterial pres-
sure from the baseline.

Table 4: Block characteristics

Characteristics Lumbar plexus Sacral plexus

Sensory onset (minutes) 18.50 ± 5.30 16.20 ± 4.50

Motor onset (minutes) 20.50 ± 6.45 19.65 ± 4.30

Duration of motor blockade (hours) 11 ± 2.5 10 ± 2

Table IV shows the time of sensory onset, time of motor onset and 
the duration of motor blockade of the lumbar and sacral plexus blocks

The mean period of postoperative analgesia was found to 
be 14 ± 2.17 hours after which the patients experienced pain 
for which analgesics were given in the form of Inj. Tramadol 50 
mg iv.

There were no perioperative complications except for the 
epidural injection of the local anesthetic in one patient for 
which the patient was managed accordingly and that patient 
was excluded from our study. 
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Discussion

High risk patients undergoing lower limb surgeries require 
more attention due to their physical status. General anesthesia 
and neuraxial anesthesia would result in higher complications 
due to the significant physiological changes and would also 
delay the postoperative recovery of these patients. Therefore, 
regional anesthesia in the form of combined lumbar and sacral 
plexus block provides effective unilateral limb anesthesia along 
with lesser physiological changes and better postoperative an-
algesia, making it a better alternative.

In the present study we have used combined lumbar and 
sacral plexus block as a method of anesthesia for the ASA grade 
III/IV patients undergoing unilateral lower limb surgery.

Safety and effectiveness• 

Petchara et al [1] had concluded in the study that combined 
lumbar sacral plexus block is a safe and effective procedure for 
the perioperative pain control as a standard anesthetic meth-
od.

Adali et al [2] in their study had concluded that consider-
ing the possible co-morbidities, such as hypertension, diabetes 
mellitus, ischemic heart disease, chronic obstructive pulmonary 
disorder, chronic renal insufficiency etc, combined lumbar and 
sacral plexus block is a safe and effective method of anesthesia 
as compared to spinal anesthesia in these patients.

Ho et al [3] in their study on combined paravertebral lumbar 
plexus and parasacral sciatic nerve block for reduction of hip 
fracture in a patient with severe aortic stenosis also concluded 
that lumbar plexus can be used as the first choice in elderly, 
critically ill or hemodynamically compromised patients.

Malik et al [4] concluded that the combined use of psoas 
compartment and sciatic nerve block enabled early ambulation, 
decrease in the hospital costs and prevention of perioperative 
morbidity due to prolonged hospital stay. 

Onset of sensory and motor block• 

In our study the onset of sensory and motor block for lumbar 
plexus block was 18.50 ± 5.30 minutes and 20.50 ± 6.45 minutes 
respectively.

The onset of sensory and motor blockade in the study by 
Kundu et al [5] by psoas compartment block using nerve stim-
ulation was 18.07 ± 2.165 and 33.22 ± 4.569 minutes respec-
tively.

Complications• 

Amiri et al [6] found that frequent negative aspiration during 
injection, suspension of injection against resistance and <0.3mA 
twitch response are three important key factors to avoid major 
complications in lumbar plexus block. There was no evidence of 
any complication in our study.

Horasanli et al [7] in their study showed that contralateral 
extension of the analgesia suggesting an epidural spread of the 
local anesthetic is a well- recognized complication of the lumbar 
plexus block. In our study epidural spread of the local anesthetic 
occurred in one patient which was excluded from the study.

Postoperative analgesia• 

Bansal et al [8] in their study showed that combined femo-
ral and sciatic nerve block provides a postoperative analgesia of 

about 12-13 hours which is comparable to our study where the 
postoperative analgesia is for 14 ± 2.17 hours.

Baddoo et al [9] also concluded that peripheral nerve block 
is an effective technique of anesthesia for lower limb amputa-
tion in diabetic patients providing cardiovascular stability and 
good postoperative analgesia.

Hemodynamic stability• 

Macel et al [10] in their study concluded that a combined 
psoas compartment and sciatic nerve block did not affect or 
marginally affected (i.e. the values remained within an accept-
able range of < 10% variability) the cardiac index and the hemo-
dynamic parameters. In the present study, there was no sudden 
or intense variation in the hemodynamic parameters. 

Adali et al [2] had concluded that combined lumbar plexus 
and sciatic nerve block causes limited hemodynamic effects 
compared to spinal anesthesia as it minimally affects the hemo-
dynamic balance and does not affect the regional blood circula-
tion in the extremity.

Diwan S et al [11] in their study on using combined lumbar 
and sacral plexus block for for repair of hip fracture concluded 
that the combined block provides stable hemodynamics in the 
perioperative period and excellent postoperative analgesia.

Conclusion

Administration of anesthesia for any surgery should be such 
that it meets the demands of the surgery, patient comfort and 
proficiency of anesthetist. Combined lumbar and sacral plexus 
block is a simple, safe and efficient mode of anesthesia with the 
advantages of perioperative stable hemodynamics, prolonged 
postoperative analgesia, early mobilization, shorter hospital 
stay and lesser costs.

In nutshell, combined lumbar and sacral plexus block is a 
beneficial alternative to neuraxial and general anesthesia for 
high risk patients undergoing unilateral lower limb surgeries.
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