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Persistent sacral nerve 
root deficits after 
continuous spinal 
anaesthesia 

Randall M. Schell MD, Floyd S. Brauer MD, 
Daniel J. Cole MD, Richard L. Applegate II MD 

Neurological deficits following spinal anaesthesia are rare. We 

report two cases of persistent sacral nerve root deficits after 

continuous spinal anaesthesia ( CSA ) performed with hyperbaric 

lidocaine through a lumbar microcatheter. In both cases the 

dose of 5% lidocaine (5.7 and 4.3 ml) was greater than usual. In 

the immediate postoperative period the constellation of neuro- 

logical deficits included perianal hypaesthesia, lower extremity 

paresis, urinary retention, and difficult defaecation. Both 

patients have residual perianal hypaesthesia and difficult 

defaecation. In these cases, the high-dose requirements of local 
anaesthetic via microcatheter CSA with focal sensory block 

suggests nonuniform distribution of the hyperbaric lidocaine. 

Microcatheter CSA may convey a unique risk of maldistribution 

of the local anaesthetic solution and local neurotoxicity. 

Les d~ficits neurologiques aprds l'anaesthdsie rachidienne sont 

rares. On rapporte deux cas de d~ficit persistant des racines 

nerveuses sacr~es aprds une anesth~sie rachidienne continue 
(CSA) avec la lidocaine hyperbare d travers un microcatheter 

lombaire. Dans les deux cas, la dose de lidocaine 5% (5, 7 et 4,3 

ml) ~tait plus grande que d'habitude. Dans la pdriode post- 

op~ratoire immediate la constellation de ddficits neurologiques 

ont compris une hypoasth~sie p~rianale, une paresie des mem- 

bres inf~rieurs, une r~tention urinaire, et une d~fecation 

difficile. Les deux patients ont pr~sent~ une hypoasth~sie p~ria- 

nale r~siduelle et une difficult~ ~t la d~f~cation. Dans ces cas, 
des doses ~lev~es d' anesth~siques locales requises d travers un 

microcatheter CSA avec blocage sensoriel focal sugg~re une 

distribution non uniforme de la lidocaine hyperbare. L'anes- 
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th~sie rachidienne continue par microtheter peut presenter un 

risque unique de mauvaise distribution de la solution anesth~- 

sique locale et une neurotoxicit~ locale. 

In 1907, the technique of continuous spinal anaesthesia 
(CSA) was introduced using intermittent injections of 
amylocaine via a needle which remained in the spinal 
canal. 1 This technique was refined in 1944 by threading a 
ureteral catheter into the lumbar subarachnoid space,2 and 
subsequently has been performed with standard epidural 
equipment. In an attempt to decrease the complication of 
post-dural puncture headache following CSA with stan- 
dard epidural equipment, a microcatheter technique has 
been developed. 3,4 

Neurological deficits following spinal anaesthesia are 
rare. 5 However, cauda equina syndrome following CSA 
has been reported recently. 6 

We report two cases of persistent sacral nerve root 
deficits following transurethral resection of the prostate 
(TURP) for benign prostatic hypertrophy. A neurologist 
was involved in the postoperative care to validate the 
deficits. In each case, CSA was performed with hyper- 
baric lidocaine through a lumbar microcatheter. 

Case #1 
A 67-yr-old male with normal coagulation studies and 
neurological examination was prepared (10% povidone- 
iodine solution (Kendall Healthcare)), and a 22-gauge 
spinal needle was introduced easily into the subarachnoid 
space (L3-4). A 28-gauge CSA catheter (CoSpan~, 
Kendall Healthcare; Mansfield, MA) was inserted (4 cm) 
without difficulty and its position was verified by the 
aspiration of cerebrospinal fluid. In the supine position, 
0.7 ml, 5% lidocaine in 7.5% dextrose (without epineph- 
fine) was given, and followed by four incremental 
injections. The total dose before incision was 3.2 ml over 
20 min. There was no pain or paraesthesia with needle 
placement, catheter insertion, or local anaesthetic injec- 
tion. After surgical incision, another 2.5 ml (three 
injections) of 5% lidocaine were administered over ten 
minutes with the patient in the lithotomy position. Though 
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sensation was absent to pin prick about the thighs and 
perineum, an adequate sensory level could not be ob- 
tained and general anaesthesia was required. The duration 
of surgery was 45 min and the patient's blood pressure and 
haemoglobin oxygen saturation were normal throughout. 
The catheter was removed intact at the end of surgery. On 
initial examination, the patient's lower extremities were 
anaesthetic. Within 90 min, there was resolution of motor 
blockade but the patient described a residual hypaesthetic 
area on his right inner thigh. On the first postoperative day 
the patient described bilateral lower extremity weakness 
and continued decreased sensation of his right thigh. 
However, he was able to walk with assistance. On the 
second postoperative day he described an area (7 cm 
diameter) without sensation between the coccyx and anus. 
Two independent neurological examinations documented 
decreased rectal tone and sensation ($3 on the left, $4 on 
the right). 

A bone and magnetic resonance imaging scan of the 
lumbar and sacral spine was noncontributory. The patient 
was discharged home on the fourth day with a Foley 
catheter after failing voiding trials. Within one week the 
lower extremity weakness and paraesthesias about the 
right inner thigh had completely resolved. However, there 
was residual rectal incontinence, constipation, and de- 
creased perianal sensation on the left. Three months after 
surgery and anaesthesia, the patient reported constipa- 
tion, impotence, and a residual 5 cm perianal area without 
sensation. Micturition was normal. 

Case #2  
A 60-yr-old male with normal coagulation studies and 
neurological examination had a 28-gauge catheter (Co- 
Span~) inserted (2 cm) without difficulty as described in 
Case #1. In the supine position, 2.0 ml (three injections) 
of 5% lidocaine in 7.5% dextrose (without epinephrine) 
were given over 15 min and a bilateral Tll level of 
analgesia was obtained. There was no pain or paraesthesia 
with needle placement, catheter insertion, or local anaes- 
thetic injection. Analgesia was adequate for incision. 
However, 2.3 ml (six injections) of lidocaine was given 
during the first 30 min of the procedure and a Tio level of 
sensation was obtained. The duration of surgery was 45 
min and the patient's blood pressure and haemoglobin 
oxygen saturation were normal throughout. The catheter 
was removed intact at the end of surgery. Within 100 min 
the patient had complete recovery of motor and sensory 
function, except for a hypaesthetic area (5 cm diameter) 
between the coccyx and anus. This sensory deficit 
persisted throughout the postoperative course. After 
failing voiding trials he was discharged with a Foley 
catheter. Nine months after surgery and anaesthesia, the 
patient reported severe constipation, poor control of 

flatus, and a residual 5 cm perianal area with altered 
sensation. Micturition was normal. 

Discussion 
A recent summary reported only 31 cases of neurological 
deficits in more than 65,000 patients who had received 
spinal anaesthesia. 5 The association between neurologi- 
cal sequelae and spinal anaesthesia may have been 
exaggerated as a number of the cases had pre-existing 
neurological disease. The contemporary incidence of 
neurological sequelae with spinal anaesthesia may be 
even lower as anaesthetic regimens have improved, fewer 
neurotoxic agents are available, and lower concentrations 
of local anaesthetics are employed. 7 The neurological 
sequelae of spinal anaesthesia have included the "cauda 
equina syndrome," aseptic meningitis, adhesive arach- 
noiditis 5 and isolated nerve root injuries. The cauda 
equina syndrome after spinal anaesthesia was first report- 
ed in 1937 S-lI and is characterized by an onset in the 
immediate postoperative period of urinary or fecal incon- 
tinence, perineal sensory loss, and variable degrees of leg 
paresis. 

The patients in this report had "cauda equina syn- 
drome." Possible causes of the neurological deficits 
include exacerbation of previous neurological disease, 
spinal cord ischaemia, infection, positioning, trauma 12 
and direct neurotoxicity due to the local anaesthetic, its 
diluent, or chemical contaminants.9'I3-15 On closer anal- 
ysis, the most plausible explanations include injury to the 
nerve roots caused by the needle or the spinal catheter, 
contamination of the anaesthetic solution, and/or a direct 
neurotoxic effect of the local anaesthetic. The first two 
explanations are unlikely as there were no paraesthesias 
on needle placement, catheter insertion, or drug injection, 
and the local anaesthetic was obtained from stock (5% 
lidocaine in 7.5% dextrose without epinephrine) that was 
used in other patients without neurologic sequelae. A 
direct neurotoxic effect of the local anaesthetic may have 
caused the cauda equina syndrome in these patients. 

We postulate that microcatheter CSA may convey a 
unique risk of local anaesthetic neurotoxicity. In Hurley 
and Lambert's study 4 of 58 patients undergoing CSA with 
a 32-gauge catheter, two cases of inadequate block 
occurred. They proposed that this was due to "nonuniform 
distribution of the local anaesthetic owing to the high 
resistance to injection that is associated with the micro- 
catheter which produces slow rates of flow as the local 
anaesthetic exits the catheter tip." More recently, Rigler 
et  al.  reported four cases of cauda equina syndrome after 
CSA.  6 They postulated that maldistribution as well as a 
high dose of the local anaesthestic resulted in neurotoxic 
injury. They suggested that the potential for neurotoxicity 
might be reduced by limiting the distance of catheter 
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insertion, using the lowest effective concentration of local 
anaesthetic, and changing the patient's position and/or the 
baricity of the local anaesthetic if maldistribution is 
suspected. In a model of the subarachnoid space, Rigler 
and Drasner recently demonstrated a sacrally restricted 
distribution of 5% lidocaine after single and sequential 
injections through a sacrally directed 28-gauge subarach- 
noid microcatheter.* 

Hyperbaric 5% lidocaine with 7.5% glucose is a 
short-acting local anaesthetic for spinal anaesthesia and is 
supplied in the CSA kit. However, a 2% solution of 
lidocaine was used by Gordh 16 when first describing the 
use of lidocaine for spinal anesthesia in 1948. The 2% 
solution provided satisfactory analgesia for perineal 
procedures and cystoscopy. It was not until 1954 that 
Berne 17 introduced the 5% concentration of lidocaine. 
The reason for using 5% lidocaine for spinal anaesthesia is 
unclear. Some authors have recommended the use of 
glucose-free 2% lidocaine for spinal anaesthesia. Kristen- 
sen et aL Ia demonstrated that spinal anaesthesia with 
glucose-free 2% lidocaine (isobaric) in doses of 3 -4  ml 
provided satisfactory analgesia for transurethral surgery 
of the bladder. A comparison of glucose-free 2% Iido- 
caine (80 mg) or hyperbaric 5% lidocaine (80 mg) 
demonstrated that both solutions of lidocaine were reli- 
able for transurological surgery. 19 Three of the four cases 
of cauda equina syndrome presented by Rigler et al. 
occurred following CSA with a 28 ga catheter and 5% 
lidocaine with 7.5% glucose. In each case there was 
evidence of a focal sensory block and a large dose of local 
anaesthetic was required to achieve adequate anaesthesia. 

Studies of local anaesthetic neurotoxicity have pro- 
duced inconsistent results. In rabbits, the intrathecal 
injection of 8% or 4% lidocaine has produced persistent 
neurological deficits and cauda equina lesions respective- 
ly. 2~ Neurological deficits and histological changes have 
been produced by injecting large doses of 2% lidocaine 
intrathecally in sheep. 2I Structural analysis of rat sciatic 
nerves after external application of 2% lidocaine has 
shown axonal degeneration, Schwann cell damage, and 
endoneurial oedema. 22 It has been suggested that neuro- 
toxicity is a general property of local anaesthetics, unique 
to certain local anaesthetics, or some other property of the 
vehicle. 15'2~ However, neurological deficits are rare 
following appropriately performed spinal anaesthesia. 5 

Accordingly, CSA may convey a risk of direct local 
anaesthetic toxicity because large doses of the local 
anaesthetic were required for adequate anaesthesia. In 
these cases, the risk may have been increased by 

*Presented at the 29th Western Anesthesia Residents 
Conference, Stanford University Medical Center, April 20, 1991. 

additional hyperbaric solution administered with the 
patient in a fixed position. 

In summary, we report two cases of sacral nerve root 
deficits following microcatheter CSA. In both patients, a 
large volume of 5% lidocaine (5.7 ml and 4.3 ml) was 
given over 30 and 45 min in an attempt to establish and 
maintain adequate surgical anaesthesia. A possible expla- 
nation for the neurological deficits is nonuniform distribu- 
tion of the anaesthetic solution, which resulted in a 
neurotoxic dose of the local anaesthetic. If  this hypothesis 
were proved, it may affect clinical decisions regarding 
CSA. 
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