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…………………………………………………………………………………………………………………………………………… 
INTRODUCTION (images used with patient consent) 

A 75-year-old Male, arrived at a hospital emergency room very short of breath, and unable 
to walk from weakness. Part of his emergency treatment while he underwent full medical 
investigations, were forced diuresis and 
intravenous inotropic drug therapy. He shortly 
developed right foot ischemia which became 
gangrenous, and complicated within a few days 
by sepsis of the gangrenous foot. The foot 
necessitated urgent surgery.      

Included in his multiple tests were cardiac 
sonography and full body vascular angiography.   

Cardiac sonography revealed severe left 
ventricular hypertrophy, severe aortic valve 
stenosis requiring surgical replacement, severe 
mitral valve stenosis requiring surgical 
replacement, and severe bilateral carotid disease 
requiring surgical correction. He was also 
diagnosed as having Unstable Angina and was 
placed on low-molecular weight heparin and 
aspirin. In addition, there was severe femoral 
artery disease that shortly progressed to needing 
surgical repair was well for the newly ischemic 
foot that developed. 

THE SURGICAL PLAN AND THE ANESTHESIA PLAN. 

This case occurred in an era preceding endovascular repair options being available for 
any consideration. Current opinions are that only surgical options would still have been best for 
this patient.  The patient needed a relatively urgent 4-vessel coronary artery-bypass surgery, 
with Aortic and Mitral valve replacement. He also needed a bilateral carotid endarterectomy, 
and it was considered too dangerous to do preceding the cardiac surgery. Thus, the still 
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undecided final choice was then to 
perform the carotid endarterectomy 
either simultaneously to the cardiac 
surgery, or as soon as possible after 
the patient had immediately 
recovered from the cardiac surgery. 
He also needed surgery for his 
ischemic, gangrenous septic right 
foot.   

It was universally agreed by 
all involved physicians that the left 
foot surgery had precedence of 
urgency over all the other surgeries 
as the presence of sepsis, precluded 
heart and carotid surgery.   
Furthermore, due to the highly 
critical nature of the concomitant 
cardiac and carotid disease, it was decided that doing minimum stress surgery for the leg was 
indicated with clearance of sepsis as the whole short-term priority. The patient was considered 
too unfit for the surgical leg revascularisation that was required to save the foot.  Therefore, it 
was decided to sacrifice the foot and perform an amputation through the right knee as it could 
be performed fastest, with least tissue incisions. A simple through the knee amputation is never 
done electively, as it is highly 
unsuitable for any lower leg walking 
prosthesis. This patient, if he survived 
all the surgeries and had sufficient 
vitality in later months to consider 
walking, he would then need to have 
the through-the-knee amputation 
converted to a prosthesis fitting above-
knee amputation. An interim below 
knee amputation was considered 
impossible for the immediate leg 
vascular reasons and sepsis 
considerations, and the fact it would 
take much longer.  

At the time of first anesthetic 
assessment for the through-the-knee 
amputation, the patient was free of 
lung oedema, but dependant on 
adrenaline and dobutamine infusions to keep his blood pressure high enough to avoid 
myocardial ischaemia. Mentally he was alert and humorous. He weighed 70 kg. He was a life-
long heavy smoker, but had ceased smoking in the last 48 hours.  
 The first decision was whether the patient was suitable for general anesthesia or not. It 
was decided that he was unsuitable for general anesthesia for the following considerations: 

Red arrow indicates total Right 
femoral artery occlusion.  
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1. The patient had numerous reasons to avoid hypotension (e.g. from neuraxial or general 
anaesthesia). 

• Bilateral carotid stenosis.  
• “Fixed cardiac output” valve disease, namely severe aortic and mitral stenosis.   
• Unstable coronary artery syndrome that was critically blood pressure dependant. 

The patient was in cardiac failure and ECG-visible ischaemia resulted when the 
systolic pressure fell below 100 mmHg systolic.  

2. The patient had very strong reasons to avoid depression of myocardial contractility by 
general anaesthesia. The patient had been in congestive cardiac failure 6 weeks earlier, 
which had precipitated by pneumonia. The patient now presented in cardiac failure a 
second time with, and severe generalized weakness. The new cardiac failure therapy 
precipitated the septic gangrenous left foot due to blood pressure reduction and mild 
dehydration.  

3. The patient had reason to avoid 
intubation and ventilation of the 
lungs. The patient had severe 
chronic obstructive airway disease 
due to smoking and severe 
hyperinflation of the chest, and a 
haemoglobin saturation of 83% 
when breathing room air.  

4. Avoid sedating post-surgical 
analgesics (morphine) that supress 
respiration.  The benefit of the 
regional anaesthetic for surgery, can 
be carried forward in to the 
postoperative period using a local 
anaesthetic infusion perineural catheter. 

 
Thus, a Regional Anesthesia technique with minimal sedation was selected.   
 
 
WHICH IS THE BEST REGIONAL ANAESTHESIA TECHNIQUE FOR THIS PATIENT?   
 

Neither epidural nor spinal anesthesia could be considered, foremost for 2-reasons; 
1. This patient was already on anticoagulant therapy for fear of arterial clotting due to his 

low cardiac output and multiple critical arterial disease stenoses threatening his heart abd 
his brain. 

2. This patient had fixed cardiac output state due to his severe aortic valve stenosis. That is 
an absolute contra-indication for spinal anesthesia, and a very strong contraindication for 
epidural anesthesia.  

It was therefore decided to do peripheral nerve blocks, limiting anesthesia to the left leg. 
 
This left the options of choosing a combination of peripheral nerve blocks, within the skill set of 
the anesthesiologist. The surgeon performing the through-the-knee amputation coordinated 
with a regional-anesthesia skilled anesthesiologist and chose a surgical day and time that suited 
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both the surgeon and anesthesiologist to attend to the patient. The anesthesiologist did not 
normally work at this patient’s hospital.  
 
 
THE PERIPHERAL NERVE BLOCKS CHOSEN. 

Two nerve blocks were used. 
(1) Psoas compartment block at L4 level, with continuous infusion of local anaesthetic in the 

post-surgical period. 
(2) Parasacral sciatic nerve block (of Mansour) single shot injection. 

 
 
The following two blocks were chosen for the following anatomical reasons.   

1. L4 Psoas compartment block: The dominant neurotome of the pre-axial (anterior) part of 
the leg at the level of the knee joint is L4. The psoas block can be performed at any of 
levels L1-5 and the best level is same as the central and major dermatome of the surgical 
field. An L4 psoas compartment block was chosen. An L4 psoas compartment block 
effectively blocks the Femoral nerve, the Obturator Nerve, and the Lateral Cutaneous Nerve 
of the Thigh, which supply sensation to all aspects of the knee except the most posterior 
portions supplied by the sciatic nerve.  This author now decades later, recommends 
preference for L3 psoas compartment blocks.  

https://www.regional-anesthesia.com/


21SCALAA 5 

2.  The parasacral sciatic nerve block (of Mansour).  The posterior components that need 
blockade at the back of the knee are the sciatic nerve and the posterior cutaneous nerve of 
the thigh which typically has a cutaneous distribution to 5 cm below the knee joint. With 
S2 being the dominant post-axial (posterior) neurotome at the level of the knee joint.  

Only two sciatic nerve block approaches will reliably include the posterior 
cutaneous nerve of the thigh, namely the Labat approach on the GT-IT line, and the 
Parasacral approach. All other sciatic nerve block approaches (anterior, lateral, posterior, 
subgluteal, popliteal fossa etc.) miss the posterior cutaneous nerve of the thigh as it runs 
immediately below the deep fascia of the thigh and is separated from the sciatic nerve by 
the head of the biceps femoral muscle attached to the Ischial tuberosity. The parasacral 
sciatic block approach was chosen partly because its anatomical landmarks are bone based 
and reliable, it is the most proximal Sciatic nerve approach, is only 10 cm from the psoas 
block allowing one field of skin to be prepared for both the sciatic and psoas compartment 
blocks, and also because of this anaesthetist’s personal preference for it, and experience in 
the parasacral approach.  

3.  Continuous perineural catheter infusion of local anaesthetic. The psoas compartment 
was chosen for the catheter as it would cover 90-95 % of the amputation analgesia needs, 
once the sciatic nerve and posterior cutaneous nerve blocks wore off.   

 
WHAT ANESTHESIA BENEFITS ARE EXPECTED FROM THESE NERVE BLOCKS? 

1. Total anaesthesia of the leg at the level of the knee joint, suitable for awake surgery, 
requiring minimal to zero sedation.  

2. Restricted vascular effects of anaesthesia effects to one limb, with no significant change 
in general blood pressure. 

3. No risk of neuraxial haematoma. 
4. Preservation of spontaneous breathing and oxygenation.  
5. High grade non-sedating post-surgical analgesia.  

 
 
 
WHICH DRUGS WERE USED?   
 Ropivacaine was used for reasons of its lower threshold for toxicity than bupivacaine, 
and its long duration of action. Both nerve blocks selected need large volumes of drug. As the 
blocks were to be used as sole anaesthetics high concentrations were used. This resulted in large 
total doses of drug. Although the total doses used were in excess of advertised maximum doses, 
they were “off label” doses that have been frequently published internationally as having been 
safely used for nerve blocks. The psoas compartment was injected with 40 ml of 0.75% 
Ropivacaine, and the sciatic nerve with 20 ml of 0.75% Ropivacaine. A similar dose of 
bupivacaine would certainly have caused toxicity symptoms. Great diligence was applied to 
avoid unintentional IV injection and the needles was aspirated for blood after each 5ml aliquot 
of drug was injected.  
 Ropivacaine 0.2% (2mg/ml) 200 ml polybags was infused at 10 ml per hour starting 3 
hours after the block was started, and it was maintained for 3 days. Multimodal analgesia was 
used injecting a NSAID drug routinely and supplementing with oral paracetamol upon patient 
request.  
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NERVE BLOCK TECHNIQUES. Full sterility, gowns and drapes were used. Sedation and analgesia 
were minimal and verbal contact was retained with the patient. Supplementary O2 was given 
and all vital signs were monitored.   

• Psoas compartment block: This was done in an era just preceding the use of ultrasound 
machines in regional anesthesia. Using superficial landmarks, the L4 dorsal spinous 
process was identified. A distance of 4cm was measured from the spinous process 
towards lateral on the surgical side and marked on the skin. The nerve block needle was 
inserted directly towards anterior. With no deviation of the needle track towards medial 
nor to lateral the transverse process was identified by touching with the needle. The 5-
end-point method was used to locate the psoas compartment aided by a Loss-of-
Resistance injecting technique and a nerve stimulator. The location was 1 cm beyond the 
transverse process and a soft tip perineural catheter (Arrow Stimuplex ®) was inserted 
for all injections. See reference for detailed technique description1.    

• The parasacral sciatic nerve block. Skin insertion point was 1/3 of the distance between 
the Posterior Superior Iliac Spine (PSIS) and the ischial tuberosity, from the PSIS towards 
caudad. See figure. See reference for technique detailed description2. A nerve stimulator-
guided technique was used. An ultrasound-guided technique is recommended only if the 
anesthesiologist is skilled therein for this block.  
 

A comfortable critically ill patient snoozing 
while undergoing leg amputation under 
peripheral nerve blocks.  
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SUCCESS OF THE BLOCKS 
At 30 minutes after injection of the nerve blocks, surgery was commenced and analgesia 

was 100%.  The only awareness the patient had of any of the procedure occurred when the 
surgeon clamped the sciatic nerve in an artery forceps, to prevent nerve retraction, and the 
patient reported feeling “something” in the “ankle”. It is noted that the proprioceptive sensory 
axons are the very slowest to block of all axons to become nerve blocked. That is because they 
are the thickets axons with most myelin. That was however, not a significant clinical problem. 
Surgeon skin-to-skin operating-time was 35 minutes. Immediate Supplementary post-operative 
analgesia was not needed. Blood loss was under 50ml. The psoas compartment catheter was 
infused for 60 hours at 10ml/h using 0.2% ropivacaine solution.  The patient never needed 
opiates, but did use acetaminophen after 12 hours after the end of surgery.  

The backup-plan for a failed regional-anesthetic would have utilized a high dose 
remifentanil cardiac-type anesthetic with intubation and full ventilatory support. Anesthesia 
monitoring included use of an arterial line, and a multi-channel central line. Cardiac performance 
could also have been more directly monitored using a Trans-oesophageal-ultrasound or a Swan-
Ganz catheter.  They were not used in this case, due to the expected brevity of surgery.   
 
 
OUTCOME OF THE 
OPERATION 
 The patient was 
safely returned to the 
surgical intensive care unit. 
His general health continued 
to improve over the 
following days. The patient 
never experienced severe or 
moderate pain, nor needed 
opiates at any time in the 
post-surgical period. He was 
weaned off the adrenaline 
and dobutamine infusions as 
his myocardial function 
improved. His cessation of 
smoking was believed to 
have contributed significantly to his general health improvement. 

On the 6th day after the through-the-knee amputation, he slipped and fell in the bath and 
tore open the stump wound. He was again presented to the same anesthesiologist for 
anaesthesia for stump repair. An identical anaesthetic was performed. The stump was re-
amputated to an above-knee level. The intra-operative and immediate post-surgical period was 
again satisfactory and uneventful. Surgeon skin-to-skin operating-time was 50 minutes. 
 The patient underwent open heart surgery 10-days after the second amputation. He 
survived that, and survived a bilateral carotid endarterectomy 10-days after that.   
   
 
 

This is the patient’s 
completed through-the-knee 
amputation. No bone was 
cut, near zero muscle was 
cut, and the surgical goal 
was met of completing the 
surgery as fast as possible 
with lest blood loss.  
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CONCLUSION. 
 This exceedingly high-risk patient was fortunate to have his leg be cared for by a vascular 
surgeon who knew the merits of regional anesthesia and who was willing to seek anesthesia 
care from outside of the hospital where he worked. The regional-anesthesia skilled 
anesthesiologist for the case had to came across town to work at a hospital he had not worked 
at before. The surgeon and the anesthesiologist were, however, professionally familiar each 
other. The two blocks performed are not in the skills list of average physician anesthesiologists. 
Increasing use of major peripheral nerve blocks will build that skills-base amongst the 
anesthesiology profession. 

Awake surgery under single injection peripheral nerve block is routinely performed on 
the upper limb. Awake surgery under peripheral nerve block for the lower limb is almost never 
possible with only a single-injection peripheral nerve block. Furthermore, this case due to the 
need to block the skin posterior to the knee needed a sciatic nerve block to be done that 
included the posterior cutaneous nerve block. The parasacral sciatic nerve block includes a 
number of bonus nerves being blocked that accompany the nerve, in particular for this case, the 
posterior nerve of the thigh. 

Due to the large volumes of local anesthetic drug that needed to be injected a toxic drug 
like bupivacaine could not be used. Ropivacaine was ideal.    
      

 
1www.regional-anesthesia.com  Chapter: The psoas compartment block. Also, Google for the PDF document 
“21QCBSAA” 
2 www.regional-anesthesia.com  The parasacral sciatic nerve block. Video = RR11 USG Parasacral sciatic nerve 
block, ultrasound guided. on Vimeo , or Google “Vimeo, 286968421” 
 

Near conclusion of the through-the-
knee amputation the patient is 
feeling well and indicates that with 
thumbs-up sign. The oximeter is on 
his thumb. 
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