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A. INTRODUCTION. 
In 2008 a 54-year-old lady underwent a left hip replacement redo-surgery and received a 

psoas compartment nerve block with general anesthesia. She manifested ankle clonus upon 
testing of the ankle reflexes after surgery. It was tentatively labeled as being due to local 
anesthetic toxicity, but the diagnosis was later revised. This is a description of the case with a 
discussion focused upon what the entity of ankle clonus is.   

 
B. THE PATIENT EVENTS. 

A 54-year-old lady had persistent and debilitating pain in her left hip joint. She had had an 
incidental L4-5 lumbar spinal fusion 8-years prior. Then 4-years prior, she developed sepsis to the 
left hip joint. Different surgeons treated her hip problems. The hip surgeons thought the spinal 
surgery was the source of the hip infection, but the back was never re-operated. She underwent a 
hip sepsis drainage procedure, followed 4-months later by a left total hip arthroplasty. The hip 
arthroplasty failed technically three years later when the prosthetic acetabular cup rotated. The 
hip arthroplasty was revised. A year after that, the prosthetic acetabular joint rotated again and 
the lady was scheduled for a second full hip arthroplasty, being this event under review here.  

She had no other major health problems than obesity, her chronic hip pain, and chronic use 
of oral opioid analgesia. She weighed 108 kg and had a Body Mass Index (BMI) of 40. It was 
recognized that she would have unusually severe post-surgical pain due to her chronic oral opioid 
usage, the recurrent persistent same-side hip problem, and the larger size of the fresh hip surgery 
in a previously much-operated hip. The surgery was planned to be done under general anesthesia, 
with supplementary nerve blocks for post-surgical analgesia. The original analgesia plan (1) was to 
predominantly utilize regional anesthesia, (2) use scheduled fixed-dose non-sedating analgesics, 
with (3) opioid analgesia used as rescue analgesia.  

For regional anesthesia, a psoas compartment block, with a parasacral sciatic nerve block 
was planned. The paired blocks initial bolus injections would normally provide 100% post-surgical 
analgesia for a period of about 6 to 12 hours. After that, some pain would develop posterior to 
the hip joint that could be well controlled with NSAIDs, acetaminophen, and a minimum of 

Attention, academic supporters, sponsors, and advertisers. This banner space on page #1 of this document, is available 
for advertising on the web-available free copies of this lecture, at Regional-Anesthesia.Com. You can also place a 
dynamic link on the banner, to your website. If interested contact editor@regional-anesthesia.com  for information. 

https://www.regional-anesthesia.com/
mailto:rob-raw@outlook.com
mailto:editor@regional-anesthesia.com


     21RCCNAA      2 
 

opiates. The L3 psoas block maintained by low-concentration local anesthetic infusion would 
normally provide 75% – 95% analgesia of all lateral, anterior and medial pains after the initial 
high-concentration wore starter bolus-injection partially off. The local-anesthetic infusion would 
then provide that 75% to 95% analgesia. Residual pain could be well treated with scheduled fixed 
doses of NSAIDs and acetaminophen. In total, a minimum of opiates could be used, when needed, 
as rescue analgesia. The patient would have very good comfort, and the ability to walk with 
assistance. The surgeon, however, prohibited the sciatic nerve block be performed, as he feared it 
would interfere with his 
post-surgical assessment of 
the sciatic nerve, which he 
feared he could injure 
operatively.  

The psoas block was 
thus modified to maximize 
the psoas compartment local 
anesthetic drug spread. The 
modification was to slightly 
increase the total psoas 
injected drug volume within 
safe toxicity limits, and to 
split that drug volume across 
two injection points. See 
figure no. 1. The planned 
volume for this patient 108 
kg weight, was 45ml 0.75% 
ropivacaine (337 mg, 
3.1mg/kg). The goal was to 
firstly assure L1 + L2 nerve 
roots were blocked for the 
lateral cutaneous nerve of 
the thigh (LCNT), as well as 
the femoral and obturator 
nerve roots both of 
L2+L3+L4. An L3-level 35 ml 
injection level would assure 
that. Ten-milliliter drug 
volume was split off the 
calculated first psoas total 
injection of 45ml, and 
injected at the L3 level with 
the plan to inject a fuller 
bolus much later, just before 
the end of surgery. 
Thereafter the L3 block 
portion would be maintained 

Figure no. 1. The yellow catheter is the psoas catheter inserted at the L3 
level. The blue catheter is the catheter inserted at the L5 level. The red 
arrows indicated where the introductory needle tip was situated, beyond 
which the soft-tip Arrow® perineural catheters were advanced another 5cm.  
Observed the steel components of the old L4-L5 lumbar spinal fusion 
surgery. At the bottom left in the image, the acetabular prosthetic cup 
fixation screw can be seen.  
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with a low concentration local anesthetic infusion. Experience showed that posterior and lateral 
surgical-approach hip-arthroplasties have severe posterior pain after surgery, but only briefly with 
fast recovery within 24 hours. It is the pain in the femoral nerve osteotomes that endures longest 
and that would be treated with the sustained psoas L3 psoas catheter after surgery 

The second part of the psoas compartment block was at the L5 level. It was hoped that 
many of the sciatic nerve roots of L4+L5+S1+S2+S3, as well as the nerves to the muscles passing 
the posterior hip joint capsule, and posterior joint capsule itself would be blocked. This divided 
injection psoas-block technique was an attempt to try to offset the lack of a paravertebral sciatic 
nerve block being done, and for the severe posterior hip pain that the patient was expected to 
have.  The plan was to inject this part of the psoas compartment fully early and not do any repeat 
injections. The L5 catheter would however be left in, to provide the option for a second bolus if 
needed late after the surgery was finished.   

The L3-psoas catheter was inserted 3cm off the midline and the needle was walked caudad 
off the L3 vertebral transverse process. It was then further advanced cautiously and sensitively 
until the first of any one of 5-endpoints were reached using a nerve stimulator set to 1.5mAmp 
current. The 5-endpoints were: (1) appearance of a motor twitch in the corresponding 
neurotomes, (2) pulsing paresthesia being reported by the patient in a corresponding neurotome, 
(3) a feeling of a fascial "pop" as the needle tip penetrated a fascia, (4) a subtle Loss of Resistance 
(LOR) to the injection of 5% dextrose water was felt, and or (5) a distance of 1.5 cm was reached 
by the needle tip, to beyond the L3 transverse process with no other sign yet being recognized, 
after any one end-point is reached. There is no further seeking for any other needle-tip position 
verification. The objective is to (i) never let the needle deviate Left or Right, (ii) to penetrate the 
psoas-muscle tissues only once, and (iii) ensure the needle tip is at least 1cm beyond the last 
contact point with the transverse process. Summarized, there is only a single event of needle 
insertion beyond the transverse process, with no reinserting or redirecting of the needle. Any one 
needle end-point always produces an equally satisfactory nerve block.  Also, commonly three 
endpoints occur together, for example immediately after a fascial “pop” there is also an 
immediate LOR, and leg muscle contraction with electrostimulation.  The L3 endpoint was 
confidently identified and 10-ml of ropivacaine 0.75% was injected.  The L5 endpoint was 
confidently identified and 35 ml of 0.75% ropivacaine was injected before surgery. Catheters were 
inserted at both sites. The injections of the ropivacaine took place via the catheters, following 
safety routines to exclude accidental intravenous injections.  

The patient tolerated the nerve blocks well and they were uneventful. General anesthesia 
was initiated 30 minutes after completion of the nerve blocks. Both the general anesthetic and 
surgery were uneventful. Blood loss was 800 ml. The surgery took 4½ hours long. Near the 
conclusion of the surgery, the L3-psoas compartment catheter was finally given its full main bolus 
injection, to supplement its initial 10 ml injection. That second injection of 30 ml of 0.5% 
ropivacaine (150mg) was injected 4 hours after the first pre-surgery doses of ropivacaine.  

The patient then awoke uneventfully from the surgery 1½ hours after the second nerve 
block injection. After awakening the surgeon tested left lower leg reflexes and muscle strength, 
seeking signs of a potential surgical sciatic nerve injury. He unexpectedly elicited an ankle-clonus 
response. The left ankle had an identical response. Upon a sharp tensioning of the Achilles' 
tendon via a sharp forced dorsiflexion of the feet, there followed a series of responding cyclical 
plantar-flexing calf contractions that lasted for 8 contractions within 10-seconds, thereafter 
weakening to zero movements. This is called ankle clonus.   
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The anesthesiologist was consulted about the ankle clonus. It was then an unfamiliar 
phenomenon to everyone. It was unknown exactly what ankle clonus indicated and it was 
considered safest to regard it as a sign of local anesthetic toxicity. The lumbar catheters were X-
rayed and removed. The patient was fully lucid and no additional therapy was then considered 
needed for local anesthetic toxicity. The patient had no nausea, no eye twitching, and no 
spontaneous convulsions nor other seizure-like events. Only the ankle clonus occurred, when it 
was triggered by a forced foot dorsiflexion movement. Her immediate post-anesthetic vital signs 
were normal except she had a tachycardia of 117 sinus rhythm, and ECG’s corrected QT interval 
(QTc) ratio of 447 (Bazett method). A QTc ratio of 447 is a top-level normal value. Her tachycardia 
was considered due to her severe pain located posterior to her fresh hip arthroplasty. The 
tachycardia settled as her supplementary opiate analgesia took effect and her pain scores 
reduced. There was interest in her QTc, because if severely lengthened, it could support a 
diagnosis of local anesthetic toxicity, and also point to a risk of torsade de pointes developing.  

Upon achieving her full alertness, the patient had initially her pain as 10/10 severe, using a 
numerical rating score (NMS) system. It was predominantly located posterior to her hip joint deep 
in the buttock region. Five milligrams of hydromorphone (Dilaudad®) in total, was titrated 
intravenously into the patient over 2½ hours, eventually reducing the patient’s pain to a score of 
2/10.  

The surgeon’s later notes indicated that the ankle clonus phenomenon was present for 2-
days after the surgery. That surgeon’s written statement was paired with other fallacious 
statements. See later discussion on this. There was no other remarkable event in the post-surgical 
recovery period of the patient, other than she died a natural death 7-years later at the age of 61 
years old.   

 
 
C. EVENT DISCUSSION. 

This case is highly certainly not an example of LAST (local anesthetic syndrome toxicity). 
There is zero scientific evidence of the phenomenon of ankle clonus ever having been associated 
with LAST, based on a Pubmed search on 2021-5-15. Ankle clonus is a rhythmic oscillating stretch 
reflex considered associated with upper motor neuron lesions, mainly, but not only. When it 
occurs, associated with upper motor neuron injury, it is associated with general hyperreflexia and 
spasticity. Testing for ankle clonus was once used as a test for spinal cord intactness after spinal 
surgery. That is now a discarded concept due to its ankle clonus’ unreliability stemming from its 
very low specificity1.   Furthermore, Ankle clonus can be elicited in 85% of normal healthy 
patients, if tested for while they recover from volatile anesthesia with sevoflurane2 Research has 
also determined that such an ankle clonus response can be elicited when the End-Tidal 
sevoflurane concentration in the patient’s exhaled breath, is in a very low range between 0.2 and 
0.25% volume concentration2.   In retrospect it would have been reasonable, and beneficial to the 
patient, to have continued with a local anesthetic infusion of the L3 psoas compartment catheter 
as was originally planned.  

The surgeon's notes allege that the ankle clonus continued for 2 days. That is hard to 
explain. Local anesthetic toxicity cannot be present for that long, and ankle clonus is also not a 
sign of local anesthetic toxicity. The volatile anesthetic sevoflurane certainly fully explains an 
ankle clonus sign in the immediate 1st hour following a sevoflurane anesthetic, but sevoflurane is 
a fast elimination anesthetic drug, that could not sustain the requisite blood concentrations 
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needed to facilitate an ankle clonus sign beyond an hour after termination of its administration to 
a patient. A surgical minor sciatic nerve injury also cannot explain the presence of an ankle clonus 
sign, firstly as the sign was present in both ankles. Secondly, an ankle clonus sign requires 
dysfunction of upper motor neurons, be it pathological or sevoflurane drug-induced. A surgical 
sciatic nerve injury, however, can only injure the peripheral motor neurons’ terminal axons which 
do not cause ankle clonus.  This patient had had spinal surgery many years earlier but that is an 
unlikely cause of her ankle clonus because; (1) the ankle clonus was not permanent, and (2) the 
L4-5 level spinal surgery was caudad to the termination of the spinal cord at L2. The last possibility 
is the surgeon’s notes stating the ankle clonus was present for 2 days after surgery was an 
erroneous note he made, having not personally examined the clonus himself, and relying on his 
memory of what a surgical trainee had told him.  It is sure the ankle clonus was initially present, 
as this reviewer saw it. It is nearly certain that it lasted less than an hour.  The surgeon also in the 
same sentence made a note that the patient had rigidity. That is fallacious. This author never saw 
that. That would have been dramatic and would have triggered a large protocol of treatment 
involving a team of anesthesiologists, dramatic administration of critical drugs, and patient 
admission to intensive care afterward. The patient is recorded as being transferred to routine 
care in the Post Anesthesia Care Unit (PACU). The patient is recorded as giving standard verbal 
responses to standard nurses' questions in the PACU. Those facts affirm the incorrectness of the 
surgeon's notes on this matter. The surgeon's patient notes had many more fallacious negative 
statements pertaining to the nerve blocks. This reflects either willful vindictiveness or gross 
ignorance, but they do not alter the facts related to the ankle clonus discussion.    

   The second aspect of interest from this case, is that the most caudad psoas block at the L5 
lumbar level failed to produce any evidence of posterior hip region analgesia. Clearly, drug 
spread, even of a large volume of 35 ml had failed to reach as far as the S3 root components of 
nerves supplying the posterior joint capsule. This fits the experience of the author, as well as 
published information on psoas compartment blocks. The only peripheral nerve block for 
posterior felt pain related to hip arthroplasty surgery is a parasacral sciatic nerve block. It is 
needed to be paired with the psoas compartment block for lateral and posterior approach hip 
arthroplasties to achieve total pain relief, but the sciatic nerve block may be omitted for anterior 
approach primary hip arthroplasties, provided NSAIDs and acetaminophen are administered prior 
to patient awakening.    

 
D. CONCLUSION. 

There three main learning points from this case discussion. First; ankle clonus is not a sign of 
local anesthetic toxicity. Second; ankle clonus is common and normal if sought for during a small 
window of the early recovery phase from volatile anesthetics. Thirdly, the psoas compartment 
block is ineffective to relieve surgical pain derived from incision into the buttock region, or into 
the posterior joint capsule as part of hip arthroplasty, even if the psoas block is inserted as far 
caudad as feasible. 
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