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Continuous spinal 
anaesthesia using a 
standard epidural set 
for extracorporeal 
shockwave lithotripsy 

Ze'ev Shenkman MD, 
Leonid A. Eidelman MD, 
Shamay Cotev MD 

Purpose: Continuous spinal anaesthesia (CSA) offers considerable advantages over "single shot" spinal or epidural 
anaeslf~ia since it allows titration of anaesthesia using small doses of local anaesthetics (LA). We evaluated the feasibili- 
ty of CSA using a standard epidural set for extracorporeal shockwave lithotrips 7 (ESWL). 
Methods: Charts of 100 consecutive CSAs for ESWL were retrospectively reviewed, Lumbar CSA was performed 
using a 20G epidur~ catheter through an 18G Tuohy needle. The CSA was preplanned, or followed inadvertent dural 
puncture. Small LA boluses were injected to achieve the desired sensor,/level of anaesthesia. Demographic data, anaes- 
thetic duration, LA doses, the most cephalad sensory level to pinprick, arterial blood pressure, heart rate, use of systemic 
sympa~homimetics and complications were recorded. 
Remalts: Mean age was 66.2 _+ 9.9 (SD). The ASA status was Ill-IV in 54. I% and 5.5% of the preplanned and inad- 
vertent palJenls, respec~vely. In 85 anaesthetics, hyperbaric bupivacaine 0. I% (9.7 __ 7.5 rag) was used as the sole 
anaesthetic. Sensory level was T.-T 8. Maximal decrease in systolic and diastolic blood pressures and heart rate was 19.0 
+_. 9.8%, 13.4 _ 13.3%, and 7.~_ 4- I 1.7 respecl~ely. Intravenous sympathomimetics were used in nine of 82 (I 1.096) 
preplanned, and in six of 18 (33.3%) inadvertent anaesthetics. Post dural puncture headache appeared following two of 
82 (2.5%) preplanned, and four of 18 (22.2%) inadvertent anaesthetics. No postanaeslJ'~c neurological deficit was 
detected. 
Conclusion: Continuous spinal anaesthesia, using a standard epidural set and hyperbaric bupivacaine is feasible for 
ESWL in high risk patients. Inadvertent dural puncture does not prelude CSA under these drcumstances. 

Objectff  : Parce qu'elle permet de titter l'anesth&ie avec des doses minimes d'anesth~sique local (AL), la r-achi- 
anesth~ie continue (RAC) offre des avantages consid&ables sur la rachianesth~ie et l'6pidurale ~ injection unique. 
Nous avons recherd~ s'il 6talt possible d'administrer la RAC avec un plateau Epidural standard pour la lithotripsie extra- 
corporelle par ondes de choc (LEOC). 

: l'&ude a consist~ ~ revoir r~trospectivement les dossiers de I00 interveffdons de LEOC c o ~ .  La 
rachianesth&ie lombaire &alt r~alisL, e avec un cah~er Epidur-al 20G introduit ~ travers une l-uohy 18G. La RAC falsait 
pattie de la planiflcation originale ou suivait une ponction acddentelle de la dure-rr~re. Le niveau sensoriel d'anesth~ie 
d~sirE ~ atteint par rinjection de petits bolus d'AL. Les donn&s d~moga-aphiques, la dur~ de l'anesth&ie, les doses 
d'AL, le niveau c6phalique maximal d&ermin~ par piq0re, la pression art~rielle, la fr~uence cardiaclue, I'utilisation de 
sympathicomim~ques et les complications ont ~t~ enregistr~. 
R~maltats : I'~ge moyen Raft 66,2 _ 9,9 (E~'I'). Le pourcentage d'C~t physique ASA Ill-IV reprv%entait 54, 1% des 
pa~ents pr~us et de 5,5% chez les patients imprvavus. Quatre-vingt-cinq patients n'ont regJ que de la bupivacai'ne 
hyperbare ~ 0, 1% (9,7 --- 7,5 mg). Le niveau sensoriel atteint se situa~ entre T. et T 8. Les chutes maximales des pres- 
siofls systo~ique et diastolique et de la fr~uence cardiaque ~aient de 19 4- 9,8%, 13,4 + 13,3% et 7,2 4- 11,7 bpm. 
II a fallu administrer des sympathicomimCr'tiques intraveineux ~ 9 des 82 (I 1,096) des patients pr~vus et ~ six des 18 
(33,3%) des imprvavus. Une c~phal~ p o s t r a c h i ~ e  s'est manifest~ aprvas 2 des 82 (2,5%) RAC prvavues et qua- 
tre de 18 (22,2%) impr~vues. II n'y a pas eu de d~cit neurologk:lue. 
Conc lus ion  : II est possible d'administrer une rachianesth~sie continue avec un plateau ~pidural standard et de 
la bupivacai'ne hyperbare pour la LEOC chez des patients ,~ haut risque. Une ponction accidentelle de la dure- 
m&e n'exclut pas la RAG dans ces circonstances. 
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C 
ONTINUOUS spinal anaesthesia (CSA) 
offers considerable advantages over "single 
shot" spinal or epidural anaesthesia since it 
allows administration of  well-controlled 

anaesthesia using small doses of  local anaesthetics 
(LA). 1 Its use has been reported for various procedures 
such as Caesarean section, 1 orthopaedic, ~-s trauma s or 
peripheral vascular 4 procedures in the lower limb, lower 
abdominal and pelvic surgery, 1,s urological procedttres, 1 
and for gynaecological, rectal and perineal surgery. 1 It 
has been used in old 2,6 and high-risk 1;,4"-6 patients. 
However, CSA has not gained wide popularity because 
of the fear of post anaesthetic cauda equina syn- 
drome, s,6-9 and because of  the difficulty in placing 
microcatheters into the subarachnoid space. 3,7 

The patient population referred for extracorporeal 
shockwave lithotripsy (ESWL) usually includes elderly 
patients, many of  whom suffer from coexisting sys- 
temic illness. Moreover, patient positioning and 
immersion in the water bath can lead to haemody- 
namic changes. 1~ 

In this study, we analysed retrospectively 100 con- 
secutive CSAs for ESWL using a standard epidural set, 
performed in 92 patients. 

Methods 

Subjects: Of  the 1146 ESWLs performed in our hospi- 
tal, all with anaesthesia, over five years, 100 (8.7%) 
were performed with CSA. 

Procedures: The CSAs were performed using a standard 
epidural set (Perifix, B. Braun Melsungen AG, 
Germany). The patients were positioned in the seated or 
the lateral decubitus position, and an 18G Tuohy needle 
was inserted into the subarachnoid space in the Lz-Ls, 
Ls-L4, or L4-L s intervertebral space, through which a 
standard 20G epidural catheter was introduced. The 
catheter was threaded 3-4 cm into the subarachnoid 
space. Paraesthesia were uncommon and, when elicited, 
the catheter was slightly withdrawn. Location of the nee- 
die and the catheter in the subarachnoid space was veri- 
fied by obtaining a free flow ofcerebrospinal fluid (csF). 
When epidural anaesthesia was originally plauned, but 
the dura was inadvertently penetrated, the catheter was 
inserted through the needle, and continuous spinal, 
rather than epidural anaesthesia was conducted. Local 
anaesthetics (e.g., 1-3 mg boluses of bupivacaine 0.1%) 
were injected into the Subarachnoid space, until the 
desired sensory level of anaesthesia relative to the loca- 
tion of the stone, was reached. The selection of  anaes- 
thetic agent was according to the preference of the 
consultant anaesthetist. Routine monitoring included 
pulse oximetry, ECG and non-invasive (or invasive) mea- 

surement of arterial blood pressure (BP). Usually, non- 
invasive BP was measured every 1-2.5 min until approx- 
imately 10 min after anaesthetic induction, and later, 
every 2.5-5 rain until completion of  the procedure. 
Sympathomimetic agents were administered iv when sys- 
tolic BP decreased below 100 mmHg, or when the 
anaesthetist has considered that the value was too low 
(particularly in hypertensive patients). The patients were 
then transferred to the hydraulic chair of the lithotriptor 
(HM3 Dornier, Munchen, Germany) and immersed into 
the warm water bath (about 36~ where the shock- 
waves were delivered. After the procedure, the spinal 
catheter was withdrawn and the patients were transferred 
to the post anaesthesia care unit. For all patients, the fol- 
lowing variables were recorded: age, weight, ASA physi- 
cal status, duration of  procedure, anaesthetic drugs and 
doses, the most cephalad sensory level to pinprick, the 
use of additional systemic sedatives and analgesics, base- 
line and minimal BP and heart rate (HR), the use of 
sympathomimetic drugs, volume of iv fluid, and peri- 
anaesthetic complications. The last included technical 
failure to thread the catheter, evidence of inadequate 
anaesthesia (either insufficient sensory level or quality of 
the block), "high" spinal anaesthesia, hypotension, 
bradycardia, post dural puncture headache (PDPH) and 
adverse neurological sequelae including persistent pain, 
motor or sensory deficits, haematoma or infection. 

Results 
Ninety-two patients underwent 100 anaesthetics for 
lithotripsy: 86 had one anaesthetic, five had two and 
one had four anaesthetics. 

Of  the 100 CSAs, 82 were preplanned (CSA-P), and 
18 (in 18 patients), followed inadvertent dural puncture 
following attempted epidural blockade (CSA-I). Fifty- 
nine (64.1%) of patients were male. The mean age of the 
patients was 66.2 • 9.9 (SD) yr and weight was 78.5 • 
13.9 kg. Forty-one patients (44.6%) were graded as ASA 
physical status III or IV. Of  these, 40 were in the CSA- 
P group (54.1% of the 74 patients in the subgroup), as 
opposed to only one patient (5.5%) in the CSA-I group. 
Twenty-one patients had one concurrent disease, 21 had 
two, 18 had three, 13 had four, six had five, one had six 
concurrent diseases, and one patient had ten concurrent 
diseases (Table I). In 85 anaesthetics, hyperbaric, dilut- 
ed bupivacaine was used as the sole intrathecal anaes- 
thetic drug. It was prepared as a 0.1% solution by 
diluting plain 0.5% bupivacaine (Astra, Sodertalje, 
Sweden) in 10% glucose (prepared by our institutional 
pharmacy). The mean total administered dose of bupi- 
vacaine was 9.7 + 7.5 (SD) mg. Lidocaine 2% was added 
intrathecally in two patients and used as the sole agent in 
one additional patient. Intrathecal fentanyl in doses of  
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TABLE I Pre-existing medical conditions in 92 patients 

CANADIAN JOURNAL OF ANAESTHESIA 

Condition n (%) Condition n (%) 

ischaemic heart disease 25 (27.2) COPD,* bronchial asthma 9 (9.8) 
valwalar heart disease 3 (3.3) pulmonary hypertension 1 (1.1) 
dysrrhythmia/conducfion defect 12 (13.0) diabetes mellitus 19 (20.7) 
cardiomyopathy/cardiomegaly 7 (7.6) metabolic/other hormonal~ 7 (7.6) 
congestive heart failure 7 (7.6) obesity/morbid obesity 29 (31.5) 
S /A coronary artery bypass 3 (3.3) chronic renal failure 13 (14.1) 
systemic hypertension 43 (46.7) CNS disorders* 8 (8.7) 
smoking 14 (15.2) others~ 7 (7.6) 

* COPD: Chronic obstructive pulmonary disease 
i" hyperlipidaemia, gout, hypothyroidism 
~; impaired level of consciousness, S /A stroke, myelodysplasia 
w peptic ulcer disease, anaemia, asymptomatic carotid arterial narrowing, polyarthralgia 

10-20 pg was used in 12 patients anaesthetized with 
bupivacaine. The observed sensory level was T4-Ts, and 
all patients achieved satisfactory anaesthesia. 

Intravenous sedatives and analgesics (i.e., 1-5 mg 
midazolam, 1 mg droperidol, 25-100 pg fentanyl and 
300-600 jag alfentanil), were used in 19, one, five, and 
three patients, respectively. Anaesthetic duration, fluid 
administration, the use of  sympathomimetic drugs, the 
appearance of  P D P H  and the need for epidural blood 
patch are presented in Table II. Haemodynamic vari- 
ables are presented in Table IlI. 

Sympathomimetic drugs were needed for the treat- 
ment of  hypotension in nine patients (11%) in the pre- 
planned group and in six patients (33%) in the 
inadvertent group. Ephedrine was used in 12 patients 
(six ha each group), at a dose of  5-25 mg in 5 mg incre- 
ments. Five patients received 5 mg, one received 7.5 rag, 
three received 10 mg, and three received 15 mg, 20 mg 

TABLE II Clinical detail 

Duration (min)* 92.1 • 31.9 
Fluids (ml)* 1330 • 578 
Sympathomimefics (n) 15 (15%) 
PDPH (n)t 6 (6%) 
Epidural blood patch (n) 1 (1%) 

* Mean • SD 
t PDPH = Post dural puncture headache 

TABLE III  Haemodynamicvariables 

Baseline systolic BP (mmHg) 
Maximal systolic BP decrease (%) 
Baseline diastolic BP (mmHg) 
Maximal diastolic BP decrease (%) 
Baseline H R  (beats per minute) 
Maximal H R  decrease (%) 

147.8 • 22.9 
19.0 • 9.8 
84.5 • 12.4 
13.4 • 13.3 
80.3 • 13.7 
7.2 • 11.7 

BP: blood pressure, mean • SD 
HR: heart rate, mean • SD 

and 25 mg each. Phenylephrine was administered to two 
patients (CSA-P), at a dose o f l 0 0  and 150 lag, in 50 jag 
increments. Both drugs (5 mg and 50 pg) were used in 
one patient (CSA-P). Post dural puncture headache 
appeared after six CSAs, but in only two (2.5%) of  the 
preplanned group. Four of  these were male, and two 
female. The ages of  these patients were 76, 70, 67, 65, 
43 and 40 yr. One patient received an epidural "blood 
patch," while another was treated with an epidural injec- 
tion of  morphine, n In both patients, treatment resulted 
in resolution of  pain. In the other four patients, satisfac- 
tory pain relief was achieved by intravenous fluid loading 
and systemic analgesics. No postanaesthetic neurological 
deficit was detected in any of  our patients. 

Discuss ion  
This study describes the use of  continuous spinal 
anaesthesia with a standard 20G epidural catheter as 
an effective and safe anaesthetic approach for ESWL, 
and specifically in high risk patients. 

Continuous spinal anaesthesia combines the advan- 
tages of  both epidural and spinal anaesthesia: failure rate 
is ve ry  l o w  as p l a c e m e n t  o f  t h e  T n o h y  n e e d l e  in  t h e  sub-  

arachnoid space is easily ascertained by the escape of  
CSF. 1'2'6'12 Onset of  anaesthesia is easy to control and 
can be either gradual, 132 or rapid, 1 depending on the 
sequence of  injection of  the LA. The administered dose 
of  LA is small (9.7 + 7.5 mg bupivacaine in our study), 
reducing the possibility of  systemic toxicity if the 
catheter is accidentally inserted intravascularly. ~,2 The 
sensory level of  anaesthesia.can be adjusted by careful 
t i tration, 1,s,6 thus reducing the risk of  haemodynamic 
instability, s,6 As the level of  the block is established after 
patient positioning, haemodynamic 1,2,s,12 and respirato- 
ry s stability may be better preserved. Duration of  the 
block is unlimited due to the possibility of  repeated 
injections via the spinal catheter? ,x2 With the use of  low 
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doses of  LA, the recovery time is usually short. 1,s,~2 The 
deep motor and sensory blockade achieved provides 
excellent analgesia and tends to eliminate movement 
which can disturb calculi fragmentation. 

All patients achieved satisfactory anaesthesia. This 
may be related to the injection of  the LA into the sub- 
arachnoid space. However, since the use of  micro- 
catheters may be associated with technical failure ~-3 
and with anaesthetic maldistribution 3,7-9 our success 
may be related to the use of 20G catheters. 

Hypotension is one of  the disadvantages of  "single 
shot" spinal anaesthesia ~s,~4 which can cause consider- 
able morbidity and mortality. 13 It may be additive to 
the haemodynamic changes associated with ESWL, 
related to patients positioning and to the immersion in 
the water bath. The head-up positioning leads to 
peripheral pooling of  blood and thereby to diminished 
venous return to the heart. This, however, may be off- 
set by a possible increase in venous return due to 
immersion in water. ~~ In addition, the warm water in 
the bath may lead to vasodilatation, and therefore 
decreased blood pressure. 

Prophylactic iv infusion of  crystaUoids, or ephedrine, 
failed to prevent severe hypotension after "single shot" 
spinal anaesthesia in 55% and 22% of patients, respec- 
tively, is In contrast, although volume loading and sym- 
pathomimetics were not used prophylactically in our 
study, and despite the T4-T s sensory level of  anaesthe- 
sia, the average BP decrease was only 13.4-19.0% 
(12.9-14.0% in the CSA-P group). Moreover, adminis- 
tration of  sympathomimetics for BP control was need- 
ed in only 15% of our anaesthetics, compared with 65% 
of the patients receiving "single shot" spinal anaesthesia 
for lower limb surgery in another study. 2 

We used 1-3 mg boluses of  bupivacaine, compara- 
ble to the dosage range suggested by Sutter et al. 2 
Gradual titration of  LA according to clinical response 
allows the circulation to accommodate to the vasodi- 
latation induced by the CSA, thus minimizing the 
decrease in BP. As long as the block is kept below the 
T 4 dermatome, cardioaccelerator sympathetic nerves 
can still react to hypotension. This enables the clini- 
cian to use CSA in patients that cannot tolerate wide 
fluctuations in BP, H R  and /o r  rapid and massive vol- 
ume loading. Several of  the high risk patients in our 
study received < 500 ml crystalloid during the proce- 
dure, while still maintaining haemodynamic stability. 
However, fluid administration was not restricted, since 
high urinary output was encouraged to flush calculi 
fragments from the urinary system. Despite the use of  
the wide-bore 18G Tuohy needle and standard 
epidural catheter, there was a low incidence PDPH, 
and no neurological sequelae were encountered. 

The use of  microcatheters (i.e., 28-32G) for CSA, 
was introduced in an attempt to reduce P D P H ,  1,s,7 but 
it was found to be technically difficult to thread the 
microcatheter into the subarachnoid space despite good 
CSF flow through the needle. 1,s,7 Using epidural sets, 
however, makes subarachnoid catheter insertion techni- 
caUy simple. The use of  microcatheters was later aban- 
doned fo l lo~ng several reports of  postanaesthetic 
cauda equina syndrome, s,6-9,1s 

The incidence of  PDPH, which decreases with 
patient age, but increases with needle diameter, 16 was 
low (2.5%) in our CSA-P group despite the use of  the 
18G needle. This is in accordance with the 1% inci- 
dence found by others. 4,17 The explanation for the 
reduced incidence of  PDPH after CSA is not known. 
Perhaps an early inflammatory response develops in 
the dura surrounding the catheter at the puncture site, 
so that when the catheter is removed, fibrinous exu- 
date a n d / o r  oedema seal the hole in the dura, thus 
preventing leakage of  CSF. 4~ Adverse neurological 
sequelae after CSA may be related to the small diame- 
ter ofmicrocatheters, 3,s,9,*s or to a high LA doseS, is or 
concentration. 9,1s However, such a complication 
occurred even after CSA was performed with macro- 
catheters, w Hence, it is possible that the lack of  
adverse neurological sequelae in our patients may be 
related to the relatively large diameter of  the catheter, 
or to the low LA dose and concentration used. It is 
possible that such a complication could have been 
detected in a larger study population. 

In summary, the results of  this study suggest that 
CSA, utilizing standard 20G epidural catheters, can be 
performed effectively and safely in patients undergoing 
ESWL. Moreover, if the epidural needle is inadvertently 
introduced into the subarachnoid space during attempt- 
ed epidural blockade, the catheter may then be inten- 
tionally inserted, and CSA carried out. In elderly patients 
for ESWL, however, and especially in high risk individu- 
als, preplanned CSA is particularly desirable, since slow 
titration of LA to achieve the required sensory level 
seems to result in relative haemodynamic stability despite 
minimal use of pre-emptive volume-loading or car- 
diotonic agents. Despite the use of a relatively large 
diameter needle, the incidence of post dural puncture 
headache is low. 
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