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Epidural opioids as 
anaesthesia for extra- 
corporeal shock wave 
lithotripsy in two 
patients with cardiac 
disease 

Two patients with cardiac disease underwent Extracorporeal 
Shock Wave Lfthotripsy (ESWL) in the Dornier HM3 machine. 
In order to minimize cardiovascular changes, epidural opioids 
(fentanyl 100 ~,g in 10 rnl saline was used in one palient and 

meperidine 50 mg in t0 rnl satine in the otherpatient) were used 
as an alternative to either general anaesthesia or epidurat local 
anaesthesia. Both patients dfsplayed haemodynamic stability, 
remained pain-free and experienced no complications. Epidural 
opioids proved a suitable form of anaesthesia for ESVCL in these 
patients 

Extracorporeal shock wave lithotripsy (ESWL) is an 
effective, noninvasive method for the treatment of renal 
calculi. High pressure shockwaves are propagated through 
water, to focus onto a unnary calculus causing it to shatter 
into fine particles which are then passed in the urine. With 
the Dornier HM3 machine the procedure is painful and 
requires anaesthesia. Many patients require some ancil- 
lary procedure in conjunction with ESWL, e.g., place- 
ment of a ureteric stent to aid the passage of the particles 
or pushing calculi from the ureter to the renal pelvis where 
treatment is more satisfactory. 

Because both general anaesthesia and epidural anaes- 
thesia with local anaesthetic agents may produce unwant- 
ed haemedynamic changes, we decided to use epidural 
opioids (fentanyl and meperidine) in two patients with 
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cardiac disease. Reports of this technique for ESWL are 
limited, i-4 

Case reports 

Patient 1 
A 56-year-old man with mixed aortic valve disease 
presented for an elective aortic valve replacement. How- 
ever, on admission, he complained of loin pain. Further 
questioning revealed an 1 l-year history of renal calculi. 
His current loin pain had been present for three weeks and 
had been relieved by antispasmodics and analgesics. 
Abdominal x-ray showed a calculus in the lower pole of 
the left kidney and this was confirmed by intravenous 
pyelogram. 

He suffered from hypertension and angina which was 
relieved by sublingual glyceryl trinitrate and had a past 
history of a myocardial infarction four years previously. 
No episodes of syncope had been reported. He was 
becoming progressively dyspnoeic on moderate exertion. 
Medications included amiloride 5 mg daily, atenolol 50 
mg daily, prazosin 2 mg twice daily, and isordil 10 mg 
four times daily. 

An ECG displayed left ventrieular hypertrophy and 
strain and on chest x-ray the left ventricle contour 
suggested mild left ventricular enlargement, although the 
cardiac size was within normal limits. Angiography 
showed an aortic valve gradient of 64 mmHg, grade 3 
aortic regurgitation and normal eorona~ arteries. 

It was decided to delay aortic valvular replacement 
until the renal calculi had been treated with ESWL, 
following insertion of a ureteric stent. This would avoid 
the risk of cndocarditis as a result of renal tract infection. 

On arrival in the operating theatre an intravenous 
infusion was commenced and oxygen administered at 6 
L.min -t by face mask. A 20 gauge cannula was inserted 
in a radial artery for continuous direct arterial blood 
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pressure measurement. Initial blood pressure was 130/70 
mmHg and pulse rate 100 beats.mln I. A lead 11 ECG and 
arterial blood pressure were continuously recorded on a 
paper chart. TEree mg of intravenous midazolam was 
given for sedation, The patient was placed in the left 
lateral position and an 18 gauge epidural catheter intro- 
duced into the L2_3 interspace without difficulty. A test 
dose of 2 ml of 1.5 per cent lidocaine with epinephrine 
was injected. 

Fifteen ml of two per cent prilocaine plain was then 
injected via a 21 gauge needle into the ca-dal space to 
produce a saddle block for cystoscopy and insertion of the 
stenl. Pin prick confirmed a ]imited area of sacral 
anaesthesia Following stent insertion 50 mg of meperi- 
dine in l 0 ml saline was injected into the epidural catheter 
prior to positioning the patient in the waterbath for 
ESWL. 

The patient underwent 2,500 shocks at 18 Kv with one 
electrode change and remained pain-free and comfortable 
during the treatment. There were no significant changes in 
either heart rate or blood pressure at any stage (systolic 
blood pressure remained between 130-155 mmHg; dias- 
tolic blood pressure 65-80 mmHg and pulse rate 80-100 
beats-min-J). Two hundred ml of crystalloid was admin- 
istered during the 90-minute procedure. There were no 
complications postoperatively. 

Patient 2 

A 55-year-old man with a left lower pole renal calculus 
presented for ESWL. Five months prior to this admission 
he had developed rapid atrial fibrillation with left ventric- 
ular failure. Echocardiography had shown global left 
ventrieular impairment and a dilated left ventricle. There 
was no evidence of ischaemia or valvular lesions and no 
cause found for the atritd fibrillation. The patient had been 
stabilised with digoxin and diuretic therapy but still 
suffered from dyspnoea and exhaustion on minimal 
exertion. 

Preoperatively he was in atrial fibrillation with a 
controlled ventricular rate of 85 beats'rain -I and blood 
pressure 120/70 mmHg. Both clinical examination and 
chest x-ray showed the presence of cardiomegaly with 
clear lung fields. No premedication was given. An 
intravenous infusion was commenced and a 20 gauge 
cannula was inserted in a radial artery for direct arterial 
blood pressure measurement. A lead II ECG and arterial 
blood pressure were continuously re~orded on a paper 
chart. Midazolam 2 mg was administered intravenously 
and oxygen was given by face mask at 6 L,min -t. 

An epidural catheter was inserted in the L~_ 2 interspace 
and following a test dose of 3 ml L.5 per cent lidocaine 
with epinephrine, 100 ug fentanyi in 10 ml of saline was 

administered epidurally. The patient was positioned in the 
ESWL hath and underwent 1600 shocks at 22 kV over 20 
minutes. One hundred and fifty ml of crystalloid was 
administered during the procedure. 

His initial blood pressure was 115/70 mmHg with an 
average heart rate of 85 beats.rain -~. At no stage was 
there any significant change in either heart rate or blood 
pressure (systolic blood pressure remained between 105- 
120 mmHg; diastolic blood pressure 67-75 mmHg and 
heart rate 80 90 bpm). The patten! remained cotnforBtble 
and pain-free throughout the treatment. His post-treatment 
coarse was unremarkable. 

Discussion 
Patients scheduled for cardiac valve replacement who are 
suffering from renal calculi amenable to ESWL should 
undergo treatment before cardiac surgery. This avoids the 
risk of bacteraemia resulting from renal tract infection and 
the subsequent risk of endocarditis. Further, if the 
prosthetic valve requires the patient to be anticoagulated, 
ESWL cannot be undertaken safely because uf the risk of 
pefinephric bleeding secondary to the shock waves. 

ESWL, using the Dornier HM3 machine, is painful 
because of the pressures generated (900-1200 bar at the 
focal point). For this reason some form of anaesthesia is 
required. General anaesthesia 5 or epidural anaesthesia 6 
tire most commonly used although intercostal nerve 
blocks with local infiltration have been employed. 7 
General anaesthesia and epidural anaesthesia are often 
associated with unwanted cardiovascular changes particu- 
larly in patients with cardiac disease. Intercostal blocks 
with local infiltration do not prevent the visceral compo 
nent of pain, the autonomic responses of which may cause 
adverse cardiovascular effects. Systemic levels of local 
anaesthetic agents may further depress a compromised 
myocardium, s The semi-reclining position for ESWL anti 
immersion in the waterbath can pose further cardiovascu- 
lar stresses. 9"1~ Weber et al. reported a fatality during 
ESWL in a patient suffering from ischaemic heart disease 
and aortic stenosis.~ 

It is important that patients with valvular heart disease 
and/Dr cardiomyopathy are managed in a manner that 
maintains cardiovascular stability. For this reason we 
chose to use an epidural opioid, combined with intrave- 
nous midazolam sedation. 

The main advantages of the technique are the absence 
of autonomic side effects which could cause cardiovascu 
lar changes, and the avoidance of myocardial depression 
by general anaesthetic agents or systemic local anaesthet- 
ic levels, whilst maintaining the inherent safety of an 
awake patient during ESWL and ancillary procedures, 
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Continuous intra-arterial and ECG monitoring in these 
cases confirmed cardiovascular stability throughout the 
procedures. The use of caudal anaesthesia for placement 
of the stenl, in the patient with aortic stenosis, was chosen 
for its minimal cardiovascular effects. 

No undesirable side effects of epidural opioids, such as 
nausea and vomiting, pruritis, respiratory or central 
nervous system depression, were observed in either case. 

At this point in time, machines incorporating improved 
technology are becoming available. Dornier have modi- 
fied the shock wave generator of the HM3 to allow 
reduced focus pressure at the same energy level (600 bar 
conlpaied to 900 bar at 18 kV). This reduces pain 
perception allowing most patients to be treated satisfacto- 
rily with oral anxiolytics and analgesics, i: Anaesthesia is 
still required for some patients and for ancillary proce- 
dures, which are required in approximately 25 per cent of 
patients. Is A new machine, the Dornier HM4, also uses a 
water cushion, applied to the patient's back and loins, to 
eliminate the waterbath. 

In addition three other bath-free machines have been 
developed. Two utilise piezoelectric energy sources 
which cause minimal discomfort. The EDAP LT.01 
requires neurolept analgesia or sedation and the Wolf 
Piezolith enables most patients to be treated without 
medication, t4,ts A third machine, the Siemens Lithostar, 
uses an electromagnetic shock wave generator and usually 
requires anaesthesia. ~6 None of these machines has yet 
proven to be quite as effective as the Dornier machines in 
terms of stone disintegration. ~7 

In summary, patients with cardiac disease presenting 
for ESWL in the Domier HM3 represent a challenge to the 
anaesthetist. In these two cases epidural opioids proved a 
suitable method of anaesthesia with minimal cardiovascu- 
lar disturbance. In the future the newer generation of 
lithotripter machined may obviate the need for waterbaths 
and reduce the requirements for anaesthesia. 
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R~sum6 
Deu.x patients atteints de maladi~ cardiaqu~ ont subi une 

lithotripsie extracorporelle, Afin de diminuer les effets cardio- 
vasculaires, une dpidurole aux opiacds ( f  entanyl I O0 p,g dons I 0 

ml de physiologiqt~e a ~td utifis~ chez un potient et de la 

m~pdridine 50 mg dons 10 ml de physiologique pour l'outre 

patient) ont ~lc~ ulihsds comme une alternative ~t l'anesthdsie 

gdndrale ou l'anestt~sie dpidurale. Les deux patients ont 

ddmontr~ une stabilit~ hdmodynamique, sont demeur~s libres 

de tc, ute douleur et n'ont d~montrd aucune complication. 

L'utilisation des opiac~s en dpidurafe est une fa~on convenable 

d' anesthdsier ces patie~Us se pr~sentant pour une lithotripsie. 


