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Case Series

INTRODUCTION
A combination of femoral and sciatic nerve block has been 
employed as an anaesthetic technique for below-knee surgeries. 
The sciatic nerve is blocked at the popliteal region, providing 
anaesthesia below the knee joint, except for the medial aspect of 
the leg. Adductor canal block is used to block the terminal branches 
of the femoral nerve and has been utilised to provide analgesia for 
knee surgeries. It has also been used in combination with popliteal 
sciatic nerve block to provide analgesia and complete anaesthesia 
for below-knee surgeries [1-3]. Present case series is of five below-
knee amputation cases performed using a combination of adductor 
canal block and popliteal sciatic nerve block [Table/Fig-1].

CASE SERIES

Case-1 
A 57-year-old female patient was scheduled for a right below-knee 
amputation due to right diabetic foot gangrene. The patient had a 
medical history of coronary artery disease for five years, diabetes 

for five years (treated with insulin), and hypertension for five years. 
The patient was on amlodipine 5 mg, a combination of losartan/
hydrochlorothiazide, and rosuvastatin 10 mg at night. The patient 
was also taking aspirin 150 mg and clopidogrel 75 mg, which 
were discontinued before two days. The patient’s vital signs were 
stable, and a systemic examination revealed no abnormalities. The 
investigation reports were as follows: haemoglobin level was 9.6 
gm%, total leukocyte count was 14,100 cells/mm3. Renal function 
tests were normal. An Electrocardiography (ECG) showed T-wave 
inversion in the lateral leads. An Echocardiogram (ECHO) showed 
left ventricular hypertrophy, an ejection fraction of 35%, Grade-I 
diastolic dysfunction, and regional wall motion abnormality in the left 
anterior descending artery territory. The patient was instructed to be 
Nil Per Oral (NPO) and posted for surgery under American Society 
of Anaesthesiologists (ASA) III risk.

Case-2
A 60-year-old male patient presented with left diabetic foot with 
gangrene and sepsis, requiring emergency left below-knee 
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ABSTRACT
Below-knee amputation in high-risk patients is associated with significant mortality and morbidity. Spinal anaesthesia is linked 
to an increased incidence of hypotension and bradycardia, and it is relatively contraindicated in patients with coagulation 
abnormalities. General anaesthesia is used as an alternative when spinal anaesthesia is contraindicated, but it is associated with a 
considerable increase in perioperative morbidity and the need for postoperative ventilatory support and Intensive Care Unit (ICU) 
care. A combination of sciatic nerve block and femoral block has been employed for below-knee surgeries as it provides complete 
anaesthesia below the knee. Adductor canal block, compared to femoral nerve block, is motor-sparing and, when combined with 
popliteal sciatic nerve block, offers complete anaesthesia below the knee. Below-knee amputation requires complete motor and 
sensory blockage, making regional block for below-knee amputation more challenging for the anaesthesiologist. Present case 
series is of five cases of below-knee amputation performed under a combination of ultrasound-guided popliteal sciatic nerve 
block and adductor canal block. Ultrasound-guided popliteal sciatic nerve block was administered with a combination of 10 mL 
of bupivacaine 0.5% and 5 mL of lignocaine 2% with adrenaline (1:200,000) diluted with 5 mL of distilled water to a total volume 
of 20 mL. Ultrasound-guided adductor canal block was performed with 8 mL of bupivacaine 0.5% and 4 mL of lignocaine 2% 
with adrenaline (1:200,000), diluted with 4 mL of distilled water to a total volume of 16 mL. All patients achieved adequate surgical 
anaesthesia, and none experienced any anaesthesia-related complications.

Parameters Case-1 Case-2 Case-3 Case-4 Case-5

Age (years) 57 60 58 76 66

Gender (M/F) F M M F M

Diagnosis Diabetic foot gangrene, Right leg (R)
Diabetic foot gangrene 
with sepsis, Left leg (L)

Diabetic foot 
gangrene (L)

Diabetic foot gangrene 
with peripheral vascular 
disease (R)

Diabetic foot (R)

Co-morbid conditions
Diabetes for five years, Hypertension 
for five years, Coronary artery disease 
for five years

Diabetes for 15 years, 
Acute on CKD

Diabetes for 
21 years, CKD

Diabetes for 30 years, 
Hypertension for 
30 years

Diabetes for 25 years 
CKD for 4 years
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amputation. The patient had been NPO for four hours. He had 
history of diabetes for 15 years and was on insulin. Additionally, 
he had acute-on-Chronic Kidney Disease (CKD) and he was on 
conservative management for the same. On examination, the 
patient was febrile, with a heart rate of 120/min and blood pressure 
of 160/90 mmHg. Systemic examination revealed no abnormalities. 
The investigation results were as follows: haemoglobin level was 
8.2 gm%, total leukocyte count was 13,430 cells/mm3, serum 
creatinine was 3.9 mg/dL, and serum urea was 36 mg/dL. The 
remaining blood investigation reports were within normal limits. His 
ECG showed sinus tachycardia, and chest X-ray was normal. The 
patient was classified as ASA III and taken up for surgery.

Case-3
A 58-year-old male patient presented with left diabetic foot gangrene. 
The patient had history of diabetes for 21 years and was on insulin. 
Additionally, he had been diagnosed with Chronic Kidney Disease 
(CKD) three years ago and had been undergoing dialysis for the 
past three months. The patient’s last dialysis session was one week 
ago. Vital signs were stable, and systemic examination revealed no 
abnormalities. The investigation reports were as follows: haemoglobin 
level was 8.2 gm%, total leukocyte count was 18,540 cells/mm3, 
urea level was 78 mg/dL, and serum creatinine was 2.9 mg/dL. The 
remaining blood investigations were within normal limits. The patient 
was classified as ASA III and taken up for the procedure.

Case-4
A 76-year-old female patient with gangrene in the right lower limb 
due to peripheral vascular disease was scheduled for below-
knee amputation. The patient was diabetic for 30 years on diet 
control. Patient was also hypertensive for 30 years, on treatment 
with amlodipine 5 mg twice daily. On examination, the patient was 
afebrile. Her heart rate was 108 beats per minute, blood pressure 
was 110/70 mmHg, and respiratory rate was 16 breaths per minute. 
Systemic examination revealed no abnormalities. Haemoglobin 
level was 13 mg/dL, total leukocyte count was 11,000, and ECG 
showed left ventricular hypertrophy. All other investigations were 
within normal limits. The patient was classified as ASA II, but a high-
risk consent was obtained considering her age.

Case-5 
A 66-year-old male patient with peripheral vascular disease in the 
right diabetic foot was scheduled for below-knee amputation. He 
had history of diabetes for 25 years and was on insulin. Additionally, 
he had CKD for four years and was managed conservatively. The 
patient’s vital signs were stable, and systemic examination revealed no 
abnormalities. The investigation reports were as follows: haemoglobin 
level was 8.9 gm%, total leukocyte count was 15,540 cells/mm3, 
urea level was 50 mg/dL, and creatinine level was 3 mg/dL. The 
remaining blood investigations were within normal limits. The patient 
was instructed to be NPO for six hours and was classified as ASA III. 
Informed consent was obtained prior to the procedure.

[Table/Fig-2]: Ultrasound-guided popliteal sciatic nerve block.
CPN: Common peroneal nerve; TN: Tibial nerve; PA: Popliteal artery

[Table/Fig-3]: Ultrasound-guided popliteal sciatic nerve block.
LA: Local anaesthetic

Routine monitoring, including pulse oximetry, non Invasive Blood 
Pressure (NIBP), and ECG, was applied to all patients. Popliteal 
sciatic nerve block was performed with the patient in lateral position. 
An antiseptic solution was applied to the area around the popliteal 
crease, and sterile drapes were used. A high-frequency linear 
probe was placed at the popliteal crease to identify the popliteal 
artery and vein in the transverse axis. The common peroneal and 
posterior tibial nerves were also identified. These nerves were 
traced proximally until the vloka’s sheath was identified [Table/Fig-2]. 
After anaesthetising the skin and subcutaneous tissue, a 23-gauge 
spinal needle was inserted using an in-plane technique from the 
lateral side, directed towards the sciatic nerve [Table/Fig-3]. Once 
the positioning of the needle within the nerve sac was confirmed, a 
local anaesthetic solution consisting of 10 mL of 0.5% bupivacaine 
and 5 mL of 2% lignocaine with adrenaline (1:200,000), diluted with 
5 mL of distilled water to a total volume of 20 mL, was injected. A 
post scan was performed confirm the spread of the local anaesthetic 
along the common peroneal and posterior tibial nerves. Following 
the popliteal sciatic nerve block, the adductor canal block was 
performed. The patient was placed in supine position, and the 
affected limb was abducted and externally rotated at the hip joint. 

Medications/treatment 
for co-morbid conditions

Insulin, Amlodipine 5 mg Losartan 
hydrochlorothiazide combination, 
Rosuvastatin 10 mg, Aspirin 150 mg 
Clopidogrel 75 mg

Insulin, On conservative 
management for CKD

Insulin, On dialysis 
for CKD

Amlodipine 5 mg
Insulin for diabetes, 
Conservative 
management for CKD

Relevant physical 
examination findings

P: 76/min, BP:100/60 mm of Hg HR: 120/min, BP: 160/90
HR: 96/min 
BP: 130/90

HR: 108/min, 
BP: 110/70, RR:16/min

HR: 112/min, 
BP: 110/70

Abnormal laboratory 
investigations

Hb: 9.6 gm/dL, TLC: 14,100 cells/mm3 
Ecg: T wave inversion in lateral leads.
ECHO: Left ventricular hypertrophy, 
EF: 35%, Grade-I diastolic dysfunction 
regional wall motion abnormality to the 
left anterior descending artery territory

Hb: 8.2 gm%, 
TLC: 13,430, 
S.Creatinine: 3.9 mg/dL,  
Urea: 36 mg/dL, 
ECG: Sinus Tachycardia

Hb: 8.2 gm%, 
TLC: 18,540, 
Urea: 78 mg/dL 
Creatinine: 2.9 mg/dL

Hb: 13gm/dL, 
TLC: 11,000 and ECG 
showed left ventricular 
hypertrophy

Hb:8.9 gm/dL,  
TLC: 15,540 cells/mm3,  
Urea: 50 mg/dL,  
Creatininie:3 mg/dL

ASA class III III III II III

[Table/Fig-1]: Patient parameters.
M: Male; F: Female; ASA: American society of anaesthesiologists; CKD: Chronic kidney disease; P: Pulse; BP: Blood pressure; Hb: Haemoglobin; TLC: Total leukocyte count; ECG: Electrocardiography; 
ECHO: Echocardiogram; EF: Ejection fraction; HR: Heart rate
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surgeries [1-3]. Studies conducted by Arjun BK et al., and Ara M 
et al., included patients undergoing below-knee surgeries, such as 
below-knee amputation, diabetic foot debridement, and distal tibial 
plating. Both studies concluded that ultrasound-guided combined 
popliteal sciatic nerve block and adductor canal block offer a safe and 
effective alternative to spinal anaesthesia for below-knee surgeries 
[1,2]. Below-knee amputation requires anaesthesia below the knee, 
and there are a few published articles on below-knee amputation 
under femoral and popliteal sciatic nerve block [4-8]. Choi YS et al., 
published a case report on below-knee amputation under combined 
ultrasound-guided popliteal sciatic and femoral block in a patient 
with a recent history of myocardial infarction while on anticoagulants 
[5]. In adductor canal block, the local anaesthetic solution is 
deposited in the adductor canal, which contains the saphenous 
nerve and nerve to vastus medialis [9]. Branches of the anterior 
obturator nerve may also be present in the adductor canal [10]. The 
local anaesthetic injected in the adductor canal is known to spread 
proximally and provide anaesthesia over the medial aspect of the leg 
[10,11]. Combined popliteal sciatic nerve block produces complete 
anaesthesia of the lower limb below the knee joint. While sensory 
innervation of the lower leg is attributed to the saphenous and sciatic 
nerves, the posterior femoral cutaneous nerve may also play a role 
in sensory innervation of the lower leg [12,13]. However, all patients 
in present case series experienced complete anaesthesia below the 
knee. A combination of bupivacaine and lignocaine with adrenaline 
was used as the combination is associated with faster onset and 
longer duration of action [14]. This case series affirms that below 
knee amputation can be safely performed under a combination of 
adductor canal block and popliteal sciatic nerve block in high-risk 
patients. Further studies are required to compare adductor canal 
block with femoral block, in addition to popliteal sciatic nerve block, 
in patients undergoing below-knee amputation.

CONCLUSION(S)
The combination of ultrasound-guided popliteal sciatic nerve block 
and adductor canal block provides complete surgical anaesthesia 
below the knee joint without any haemodynamic complications. It 
can be used as a sole anaesthetic technique in high-risk patients 
undergoing below-knee amputation.
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[Table/Fig-4]: Ultrasound guided adductor canal block.
SaM: Sartorius muscle; FA: Femoral artery; SN: Saphenous nerve

[Table/Fig-5]: Ultrasound guided adductor canal block.
SaM: Sartorius muscle; FA: Femoral artery

A high-frequency linear probe was placed on the medial aspect of 
the thigh, 10 centimeters above the knee joint, in the transverse 
axis. The femur, vastus medialis muscle, and sartorius muscle were 
identified [Table/Fig-4]. The saphenous nerve and femoral artery 
were visualised. A needle was inserted using an in-plane technique 
from lateral to medial, confirming the position of the needle tip in 
the adductor canal below the sartorius muscle [Table/Fig-5]. A local 
anaesthetic solution consisting of 8 mL of 0.5% bupivacaine and 
4 mL of 2% lignocaine with adrenaline (1:200,000), diluted with 
distilled water to a total volume of 16 mL, was injected. All patients 
achieved adequate surgical anaesthesia within 20 to 25 minutes after 
the block. Tourniquet was not required in any of the patients due to 
their peripheral vascular disease. After the procedure, all patients 
were observed in the recovery room for 24 hours, and their vital 
parameters remained within normal limits. All patients, except for 
patient four, received one pint of blood transfusion in the postoperative 
recovery room. Additionally, all patients received 1 gm paracetamol 
as an infusion three times a day. According to institutional protocols, 
all patients received intravenous tramadol at a dose of 2 mg/kg  
when they complained of pain (VAS >4). The time to the first dose 
of tramadol after the block was 10 hours for Case-1, eight hours 
for Case-2, six hours for Case-3, seven hours for Case-4 and 
eight hours for Case-5. None of the patients developed hypotension, 
bradycardia, or any anaesthesia-related complications.

DISCUSSION 
Patients requiring emergency below-knee amputation often present 
with sepsis, Multiple Organ Dysfunction Syndrome (MODS), and 
other co-morbid conditions. A combination of femoral nerve block/
adductor canal block, along with sciatic nerve block (subgluteal or 
popliteal approach), has been successfully used for below-knee 
surgeries and postoperative analgesia [1-3]. Descriptive studies 
and case reports have been published regarding the combined use 
of adductor canal and popliteal sciatic nerve block for below-knee 
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