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ABSTRACT

OBJECTIVE: To assess the effectiveness of lower limb peripheral nerve blocks as an anesthetic technique among the patients 
undergoing lower limb amputations and debridement in emergency.
STUDY DESIGN: A prospective interventional study

st stPLACE AND DURATION: At Combined Military Hospitals, Muzaffar abad and Sialkot, from January 1  2001 to May 31  2015. 
METHODOLOGY: Patients who underwent below knee amputations or debridement due to trauma were studied. After giving 
intravenous sedation with Nalbuphine Hydrochloride and Midazolam, Bupivacaine 0.25 % was injected for block at nerve points. 
Popliteal, superficial peroneal and saphenous nerves at knee were selected for this purpose. Partial and incomplete blocks were 
supplemented with IV ketamine. Total time of procedure, onset time of block and surgery along with duration of post-operative 
analgesia and any complications were recorded.
RESULTS: Among total of 120 patients with mine blast injury, the Peripheral Nerve Block was successful in 83.33% of patients. The 
mean time of block induction was 34.42 minutes and onset time was 17.13 minutes. During surgery the mean arterial pressure of all 
patients remained stable (mean 71.89 mmHg). The mean duration of post-op analgesia was 11.38 hours. No complication was 
observed in any patients.
CONCLUSION: Peripheral Nerve Block were found effective and safe alternative to other anesthesia techniques in emergency trauma 
management for lower limb. 
KEY WORDS: lower limb, Peripheral nerve blocks, bupivacaine, ketamine, popliteal nerve block, common peroneal nerve block, 
saphenous nerve block. Amputation, debridement
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hospitals where facilities for general and regional anesthesia 
are limited. There is a distinct advantage of these blocks for 
lower limb surgery. In addition to potent analgesia, PNBs may 
lead to reductions in the stress response and systemic analgesic 
requirements. They provide excellent coverage for foot and 
ankle surgery, while sparing much of the hamstring muscles, 
allowing lifting of the foot with knee flexion, thus easing 
ambulation. Complete anesthesia below knee is provided if 

3sciatic nerve is blocked along with saphenous nerve
The border area of Azad Kashmir with neighbor country is 
actively involved in war like situation and mine were laid down 
in the border area for defense purposes. Lot of civilian and 
military causalities were reported regularly due to mine blasts. 
All these causalities were evacuated in emergency to nearest 
field hospitals for treatment. These hospitals as well as 
operating room was marginally equipped and there was no 
other better health care facility in nearby area. These hospitals 
are usually overcrowded due to vast drainage area. Every single 
day a mine blast injury was reported in hospital and operated 
with limited available resources in emergency. The use of PNBs 
helped all these patients providing analgesia as well as surgical 
anesthesia for debridement and amputations below the level of 
knee joint.  
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INTRODUCTION

Peripheral Nerve Blocks (PNB) are gaining more popularity in 
lower limb surgery due to the advancement in techniques and 
availability of ultrasound and peripheral nerve stimulator. 
These block provides better, prolonged postoperative analgesia 

1,2and stable hemodynamics . Due to this reason the PNB are the 
main stay of treatment especially in emergency at field 
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block were given IV Ketamine in doses of 30 mg.  Any 
complications in performing nerve blocks and by local 
anesthetic were noted. 
Sensory level was evaluated by loss of pinprick sensation (20-
gauge hypodermic needle). The time taken from skin 
disinfection to the end of local anesthetic injection (preparation 
time) and then to achieve surgical anesthesia (readiness for 
surgery) were recorded. Surgical anesthesia was defined as the 
inability to move the ankle after the block and sensory (loss of 
pinprick sensation below the blocks. The quality of the block 
was judged according to the need for supplementary IV 
ketamine above 30 mg and or general anesthesia for failed 
nerve block required to complete surgery). After completion of 
surgery, patients were monitored in the post-operative unit/ 
ICU for 24 hrs and then transferred to surgical ward. 
Intravenous Nalbuphine (5-10 mg) was given for analgesia as 
needed while the patient remained in a monitored care setting. 
Data regarding the time taken from the end of local anesthetic 
injection to complete resolution of sensory and motor blocks, 
as well as occurrence of adverse events or complications, and 
additional pain treatments  were also recorded. On the 1st 
postoperative day the patients were interviewed using a 
standardized questionnaire. Any neurological complications 
and patient satisfaction were investigated.  

Data analysis: Statistical analysis was done using Statistical 
Package for Social Sciences (SPSS/version 16) software. The 
statistical test used as follow: mean and standard deviation the 
5% was chosen as the cut off level of significance with 95% 
confidence level.  

RESULTS

The study was conducted over 120 patients who were brought 
in emergency due to mine blast injuries below knee for 
management. Majority of these patients was male (n=109, 
90.83%) as compared to female (n=11, 9.17%). The age of the 
patients ranges between 15 years to 62 years with mean age of 
28.58 years. The mean weight of the patients were 71.20 Kg. 
Table-I shows the type of surgical procedure performed on 
those patients. The commonest operations included below 
knee amputation (n=38, 31.67%) followed by above ankle 
amputations (n=30, 25%) and trans-metatarsal amputations 
(n=16, 13.33%). Only debridement was carried out over 11.67% 
(n=14) patients. 
Peripheral Nerve Block was attempted in all 120 patients but 
were successful in 83.33% (n=100) patients, whereas 16.67% 
(n=20) patients were given ketamine/spinal anesthesia to 
complete the procedure (Table –II). Block was administered in 
mean time of 34.42 minutes (SD 5.31), and the block onset 
mean time was observed to be 17.13 min (SD 1.53).  The mean 
duration of surgical procedure was about 66.58 minutes 
(SD13.46) and during the procedure the mean arterial pressure 
observed was 71.89 mm Hg (SD 6.7). The post-operative 
analgesia time was observed from 6 hours to 18 hours with 
mean time of 11.38 hours (SD 3.14) among the patients with 
PNBs. No hematoma, nerve damage, bleeding or any other 
complication of local anesthetic toxicity was noted in our 
patients.

It's easier to perform spinal or epidural rather than peripheral 
nerve blocks for the lower limb where resources are available. 
Moreover, the success rate of a satisfactory peripheral nerve 
block is generally lower than for neuraxial blocks. However 
limited and non-availability of resources for regional anesthesia 
made possible to use these peripheral nerve blocks for 
anesthesia of emergency cases presenting for below knee 

4amputations . Application of these blocks is extensive ranging 
from simple pain relief to standalone anesthesia in situations 
where other facilities are lacking. They provide cardiovascular 
stability which surpasses other techniques of anesthesia and 
are useful in the very sick patient. We have conducted this study 
to see the effectiveness of PNBs as an alternative procedure in 
emergency. The objective of this study was to assess the 
effectiveness of lower limb peripheral nerve blocks as an 
anesthetic technique among the patients undergoing lower 
limb amputations and debridement in emergency.

METHODOLOGY

This prospective interventional study was conducted at the 
Department of Anesthesia, Combined Military Hospitals, 

st stMuzaffarabad and Sialkot, from January 1  2001 to May 31  
2015.  All patients with mine blast injuries of lower limb need 
surgical intervention in the form of amputation or debridement 
of leg were included in the study. The unconscious patients, 
extensive multiple injuries, requiring surgery above knee. 
Pediatric patients, unwilling or those requiring  intervention 
under general anesthesia were excluded from the study.  The 
Ethical Committee of the hospital has permitted that this study 
to be carried out over the patients of lower limb mine blast 
injuries requiring debridement or below knee amputations at 
various levels of leg or foot. Written informed consent was 
obtained from all patients before starting surgery. After the 
meticulous initial assessment and necessary supportive 
treatment the patients found suitable for lower limb nerve 
block were selected and shifted to operation theater.
Intra-operative monitoring was carried out with pulse oximetry, 
noninvas ive  b lood pressure measurements ,  and 
electrocardiographic monitoring (leads II). Pre-medication 
consisted of IV midazolam (2mg) and Nalbuphine hydrochloride 
(5mg) before starting the block. A trolley for peripheral nerve 
block was prepared and three nerves were blocked in all the 
cases, starting with popliteal nerve in popliteal fossa then 
superficial peroneal nerve and saphenous nerve. 
Popliteal nerve was blocked by posterior approach in prone 
position with plantar flexion or inversion of foot was elicited at 
the depth of 6 cm ±2 at the injection point and 30 ml of 0.25% 
bupivacaine was injected. Common peroneal nerve was 
blocked by injecting 5 ml of 0.25% bupivacaine solution at 
postero-lateral to the fibular neck adjacent to bone by eliciting 
paresthesia. Saphenous nerve was blocked by inserting needle 
at 2 cm of postero-medial aspect of tibial tuberosity and 
advanced towards medial tibial condyle while injecting 10 ml of 
local anesthetic solution. Nerve stimulator or ultrasound 
guidance was not used for these procedures due to their non 
availability. Patients were kept under monitoring in ICU and 
surgical procedure was started after 10-15 minutes when 
patient was pain free. Cases having partial and incomplete 
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rates comparing to other approaches. Similar results were 
1reported by Bansal .

Our study was conducted at two different hospitals and PNBs 
were found to be effective in majority (83.33%) of our patients 
for surgical procedure.  Equipment like nerve stimulator and 
ultrasound for nerve block were nonexistent in our set up but if 
available can improve the block quality. The use of ultrasound 
does not replace experience and knowledge of relevant 

9anatomy, especially for visualization of deep structures .  Singh 
et al studied femoro-sciatic block by injecting adequate amount 
of drug and effect was assessed via pin-prick method. The nerve 
block was observed successful in 90% and they concluded that 
the PNBs is safe and effective technique in lower limbs 

10orthopedic surgeries .
Peripheral Nerve Blocks are very useful in high risk patients 
preserving hemodynamics even in cases of recent myocardial 

11infarction . Chester et al has recommended continuous PNBs 
12for battlefield anesthesia and evacuation . They describe the 

first successful application of continuous PNBs in the pain 
management and surgical management of a combat casualty as 
the patient was evacuated from the Iraqi battlefield to the 
United States. Similarly postoperative pain with opioid sparing 
effect can be controlled with effective use of PNBs. Alexander 
and colleagues also recommended the use of PNBs in combat 
injuries with advanced techniques and concluded that the 
advanced regional anesthetic techniques are allowed for safe 
perioperative surgical anesthesia and analgesia in the 

13management of the modern combat casualty . The PNBs also 
have a role in chronic pain management in amputation stumps 

14post operatively . These blocks are associated with minimal 
hemodynamic disturbance and perhaps ideal for high risk 
surgical patients who cannot tolerate the adverse 
consequences of even the slightest attenuation of 
hemodynamic response. All of our patients remained haemo-
dynamically stable (such as blood pressure, heart rate, 
respiratory rate, oxygen saturation) with mean arterial pressure 
of 71.89 mmHg during surgery and post operatively. Studies 

1 15conducted by Bansal et al , Petroheilou et al , Theodosiadis et 
16 17al , Baddoo  has reported no changes in post-operative cardio-

respiratory parameters.
Peripheral nerve blockade is often perceived to be time 
consuming and undependable as the sole anesthetic. This is 
true as we have used the low dose ketamine in some cases 
along with midazolam and Nalbuphine hydrochloride for 
sedation in all cases but in majority of our patients the mean 
time for the administration of block was .34.42 minutes  
Combined femoral and sciatic nerve block provides longer 
duration of postoperative analgesia of about 12–13 h as 
compared to a central neuraxial block of about 4–5 h. This had 
the beneficial effect of the use of less number of analgesic 
doses in the form of nonsteroidal anti-inflammatory drugs and 
opioids which have many side effects such as postoperative 
nausea, vomiting, sedation, while providing adequate  pain 
control resulting in early mobilization. Among different local 
anesthetics in use, the Ropivacaine reported to improve the 
quality of block by providing prolonged sensory block and 
postoperative analgesia. The addition of opioids prolongs the 

TA B L E - I :  F R EQ U E N C Y  O F  D I F F E R E N T  S U R G I C A L  
INTERVENTIONS PERFORMED BELOW KNEE JOINT (N=120)

TABLE II: FREQUENCY OF DIFFERENT PARAMETERS OBSERVED 
IN PATIENTS (N=120)

DISCUSSION

Peripheral nerve blocks (PNBs) have proven their usefulness 
overtime for various surgical procedures. Their benefit is 
evident by the fact that since 1990s virtually all minor and a 
substantial proportion of major surgery in the United States 

5have been performed in ambulatory surgery units .  The 
peripheral surgical location in lower extremity presents a clear 
advantage of peripheral nerve blocks over spinal or general 
anesthesia especially in high risk patients. Unlike upper 
extremity, the lower extremity cannot be blocked with single 
injection and injections are usually deeper than those required 

4for upper extremity . The use of specific nerve block provides 
6,7 quality anesthesia which is comparable to spinal anesthesia 

limited to area of surgical interest. The peripheral nerve block 
obviates the need for general anesthesia, eliminating post 
anesthesia recovery time offering early discharge home.
The below knee amputation including foot amputation can be 
successfully operated under PNBs (peripheral nerve block) in 
peripheral hospitals where general anesthesia facilities are 
sparse and workload is heavy for a single anesthetist. Although 
regional blocks and general anesthesia remains the treatment 
of choice for such patients but PNBs can help the poor 
population in field areas. Ketamine alone is helpful for 
amputations and disaster management but with certain 

8limitations . Among three various approaches for sciatic nerve 
block (i.e. anterior, posterior, Para sacral), the posterior 
approach of Labatt has been reported to have better success 
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post-operative analgesia for lower extremity surgery in 
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Anesthesiol. 2012;12:2.
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18duration of block , as we have also done in our patients. The 
mean time of analgesia was observed to be 11.38 hours in our 

18,19,20.patients which is in consistent with other studies  
Lin and colleagues studied the regional nerve blocks (femoral, 
sciatic, saphenous and popliteal nerve) for major lower-
extremity amputations. In their patients 29.11% has received 
nerve block only and remaining had GA or spinal blocks. The 
overall mortality (30 day) was 17.1%, consisting of 15.2% for 
regional nerve block as compared to 17.9% for GA/spinal blocks 

21 1,22(P = 0.867) . Different studies  has compared 3 in 1 femoral 
with sciatic nerve block over GA in trauma surgery over lower 

19limb. Aksoy et al  has compared the continuous spinal plus 
peripheral nerve block in lower limb surgery and similarly the 

20Akkaya and colleagues  compared femoral and sciatic nerve 
block (ultrasound guided) and spinal anesthesia for knee 
surgery and observed that the PNB is a safe, simple, and 
effective procedure. They recommended that among patients 
where safe spinal or epidural anesthesia due to cardiovascular 
instability or anti-coagulant therapy cannot be given the PNB is 
a better and safe option. The same observation is made in our 
study. 

CONCLUSION

Peripheral Nerve Block were found effective and safe 
alternative to other anesthesia in emergency trauma 
management in lower limb. 
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