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Epidural analgesia 
for total hip replace- 
ment in a patient 
with dilated 
cardiomyopathy 

A 69-year-oldpatient with severe impairment of left ven. 

tricular function secondary to dilated cardiomyopathy 
underwent a successful total hip replacement under epi- 
dural analgesia. Perioperative heart rate and mean 

arterial pressure were stable at an analgesic level up to 
the seventh thoracic dermatome, achieved with mepiva. 
caine two per cent with epinephrine. Asymptomatic 
pulmonary hypertension, occurring during the insertion 
of the femoral prosthesis, subsided spontaneously over 
the next twelve hours. The circulatory effects of epidural 
analgesia and their significance in a patient with dilated 
cardiomyopathy are discussed. 

Although spinal and epidural anaesthesia have been 
successfully used in patients with cardiac disease, 
there is little information on the associated haemo- 
dynamic responses in patients with cardiomyo- 
pathy. 1,2 Recently, we used epidural analgesia for 
a 69-year-old male with a past history of chronic 
alcoholism, who had clinical, electrocardiographic, 
echocardiographic and invasive haemodynamic 
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findings of dilated (congestive) cardiomyopathy. 3 
We report and discuss here his circulatory responses 
during epidural analgesia for total hip replacement. 

Case report 
The patient, age 69, was admitted for evaluation of 
severe chronic fight hip pain and possible total hip 
replacement. One year earlier he had been in 
"clinical" congestive heart failure, at which time 
M-mode and two-dimensional echocardiography 
had suggested dilated cardiomyopathy secondary to 
chronic alcoholism; left ventricular ejection frac- 
tion was calculated as 0.3, and the left ventricle and 
atrium were markedly dilated. Bed rest, salt restric- 
tion, digitalis, diuretics and vasodilators subse- 
quently diminished the frequency and severity of 
congestive heart failure. 

On admission, arterial pressure was 120170 
mmHg, and heart rate 68 beats per minute. Cardiac 
rhythm was regular, with loud $3 and $4 sounds. 
The chest roentgenogram showed biventricular 
cardiomegaly and Kerley B lines in the right lung 
base. The electrocardiogram showed normal sinus 
rhythm, left ventricular hypertrophy and non-speci- 
fic ST-T wave changes. M-mode and two-dimen- 
sional echocardiography reconfirmed the diagnosis 
of dilated cardiomyopathy. It was also noted that all 
the chambers of the heart were grossly dilated and 
generally hypocontractile, while left ventricular 
ejection fraction was estimated as 0.15. There were 
no valvular abnormalities. Cardiac catheterization 
showed mild to moderate coronary artery disease 
with severe left ventricular dysfunction. The right 
ventricular systolic/diastolic pressure ratio was 6:1. 

Following digitalis, diuretic and vasodilator 
therapy, the clinical picture of bi-ventricular heart 
failure improved over the next two days. 
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TABLE Haemodynamic data 

Right 
Arterial atrial 

Heart rate pressure pressure 
(beats~rain) (mean) (mmHg) (mean) (mmHg) 

Preoperative 72 83 8 

Intraopera6ve 
Before femoral prosthesis* 

After femoral prosthesis1 

76 80 10 
(70 to 80) (73to86) (8 to 12) 
75 92 16 
(70 to 80) (83 to 100) (12to20) 

Postoperative 
30 minutes 84 97 8 
8 hours 74 73 8 
12 hours 84 76 8 
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Pulmonary 
Pulmonary capillary 
artery wedge Cardiac 
pressure pressure index 
(mean)(mmt-lg) (mean)(mmHg) (l.min-Lm 2) 

Preoperative 28 18 2.6 

Intraoperative 
Before femoral prosthesis* 

After femoral prosthesisf 

30 
(24 to 34) 
45 
(34 to 58) 

Postoperative 
30 minutes 58 34 2.6 
8 hours 36 15 2.9 
12 hours 28 13 2.6 

*Values represent average and range of 6 measurements obtained at 5-minute intervals. 
tValues represent average and range of 12 measurements obtained at 5-minute intervals. 

Right radial and pulmonary arterial (Swan Ganz) 
catheters were placed before anaesthesia, for peri- 
operative haemodynamic monitoring. Systemic ar- 
terial, right atrial and pulmonary arterial pressures 
were displayed continuously on a four-channel 
recorder. All pre- and post-operative cardiac output 
measurements (by thermodilution) and pulmonary 
capillary wedge pressures were recorded with the 
patient lying supine (Table). The mean pulmonary 
artery and capillary wedge pressures were measured 
within one minute of the determinations of cardiac 
output. 

The patient was premedicated with intramuscular 
meperidine 50 mg and hydroxyzine 50 mg, and a 

lumbar epidural catheter was inserted in the operat- 
ing room. Epidural analgesia to the seventh thoracic 
segment (bilateral pin prick test) was achieved with 
two per cent mepivacaine (20ml) containing 
1:200,000 epinephrine. Oxygen was given at a rate 
of 4 L/rain by nasal catheter. The patient was placed 
in the left lateral position and a cementless right 
total hip replacement was performed. Fluid replace- 
ment consisted of 1000 ml whole blood and 200 ml 
dextrose five per cent in 0.45 per cent NaCI. The 
anaesthetic course was uneventful except for the 
onset of acute, asymptomatic pulmonary hyperten- 
sion following the insertion of the femoral prosthe- 
sis (Table). We did not attempt treatment since 
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there was no serious threat to overall circulatory 
function and serial arterial blood gas values were 
within normal limits (pH 7.38, P C O  2 45 mmHg, 
P02 98 mmHg). 

Unfortunately, and despite repeated adjustments, 
a satisfactory tracing of pulmonary capillary wedge 
pressure was not obtained during surgery; we 
ascribe this to the lateral position of the patient. 
The catheter was therefore repositioned in the 
pulmonary artery and its site confirmed by visual 
inspection of the pressure tracing. 4 Also, because of 
the non-steady state induced by operative blood 
loss, fluid replacement, and the development of 
pulmonary hypertension, we were unable to obtain 
accurate cardiac output measurements during 
surgery. 

At the end of surgery, cutaneous analgesia had 
regressed to the tenth thoracic segment; bupiva- 
caine 0.25 per cent (12 ml) with 1:200,000 epine- 
phrine was therefore injected into the epidural space 
for postoperative pain control. The patient was 
transferred to the surgical intensive care unit in 
satisfactory condition. Over the next one hour all 
evidence of cutaneous hypalgesia had disappeared, 
yet complete pain relief lasted for another eight 
hours. Significant elevations in pulmonary arterial 
and capillary wedge pressures continued into the 
immediate postoperative period, with a gradual 
return to the preoperative level during the next 12 
hours (Table). In the intensive care unit, the patient 
received maintenance cardiac drugs, fluids, anti- 
biotics and nasal oxygen. Postoperative chest roent- 
genograms and lung scans showed no pulmonary 
embolism. The remaining hospital course was 
uneventful and the patient was discharged ten days 
later. 

Discussion 
The incidence of dilated cardiomyopathy in chronic 
alcoholics is low but unpredictable, and usually 
occurs in patients already susceptible to myocardial 
damage for other reasons. 5 The clinical picture of 
this progressive disease ranges from asympto- 
matic enlargement of all cardiac chambers, with 
minor electrocardiographic changes, to fulminant 
bi-ventricular heart failure. The cardinal feature is 
the presence of a greatly reduced left ventricular 
ejection fraction with a near-normal or low cardiac 
output. 6 The right ventricular systolic pressure is 

usually three or more times the diastolic pressure. 
Further, these patients are prone to develop pulmo- 
nary hypertension and embolism. 

Our patient satisfied the clinical and haemody- 
namically-measured criteria for a diagnosis of 
dilated cardiomyopathy. Despite a nearly normal 
cardiac output, the left ventricular ejection fraction 
had been progressively reduced from 0.3 one year 
previously to 0.15 at the time of surgery. Preopera- 
tive preparation had emphasized detailed haemo- 
dynamic monitoring and optimum doses of diu- 
retics, vasodilators and digitalis. 

The principles of therapy in cardiomyopathy are 
based on efforts to decrease both preload and 
afterload with diuretics and vasodilators respective- 
ly, and to stimulate the hypodynamic heart with 
inotropic agents. 6 The aim of afterload reduction is 
to lessen the work required of the failing heart, by 
lowering peripheral vascular resistance and hence 
arterial pressure. Usually, this also leads to peri- 
pheral pooling of blood and thus to a reduced 
venous return (preload) to the left ventricle. Cardiac 
output is therefore increased while the heart's 
intrinsic contractile state is unchanged. 6 

Epidural analgesia substantially reduces peri- 
pheral vascular resistance (afterload), and increases 
vascular distensibility in the anaesthetized areas. 
Consequently, the left ventricular filling pressure 
(preload) is also reduced. However, the net effect 
on cardiac output and arterial pressure depends on 
the segmental height of sympathetic blockade, on 
the rapidity of onset of analgesia, and on the 
vascular absorption of local anaesthetic and added 
epinephrine. In normovolemic volunteers, epidural 
block to the fourth and fifth thoracic segments with 
epinephrine - containing local anaesthetics gener- 
ally reduces diastolic and mean arterial pressures; 
but there is an equivalent rise in cardiac output. 7 
Higher levels of neuronal blockade, developing 
rapidly, can reduce systolic pressure precipitously, 
secondary to a severe reduction in venous return and 
cardiac output. However, this can be countered by 
administering vasopressors with mixed alpha and 
beta adrenergic properties (e.g., methamphetamine 
(Methedrine), or ephedrine).7 

With spinal analgesia, the vasodilation in the 
anaesthetized segments, and associated large reduc- 
tion in total peripheral resistance and arterial pres- 
sure, occur without concomitant increase in cardiae 
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output. Apparently, this difference is due primarily 
to a more rapid onset of sympathetic blockade and 
incomplete circulatory adjustment. 7 

Although there is little experience of the likely 
effects of regional blockade in patients with cardio- 
myopathy, we selected epidural analgesia because 
it produces a relatively slow sympathetic blockade 
and decrease in peripheral vascular resistance. We 
assumed that an induced reduction in afterload and 
preload would benefit cardiac function, and fa- 
voured the addition of 1:200,000 epinephrine to the 
local anaesthetic solution as much for the beta- 
adrenergic inotropic effect as for the increased 
duration of analgesia or lessened vascular absorp- 
tion of mepivacaine, s Although we were unable to 
obtain intraoperative pulmonary capillary wedge 
pressure and cardiac output readings, we believe 
that the circulatory effects of epidural block con- 
tributed to a relatively benign operative and post- 
operative course. 

The occurrence of asymptomatic pulmonary hy- 
pertension requires explanation. While no clinical 
problems were encountered following insertion of 
the femoral prosthesis, transient increases in mean 
pulmonary arterial pressure, ranging from 2 to 
4 mmHg, have been noted at this time, during both 
epidural and general anaesthesia. 9 In healthy pa- 
tients, these elevations gradually subside to normal. 
Effiux of tissue thromboplastic products from the 
medullary canal of the femur has been implicated, 
as have micro air emboli. ~o This patient already had 
mild pulmonary hypertension (Table) and such 
severe cardiomyopathy that a rise in pulmonary 
artery pressure might be more pronounced follow- 
ing minor pulmonary embolization. J ~ Preoperative 
medication could have explained the absence of 
tachypnoea and hyperventilation, expected with so 
acute and severe pulmonary hypertension. 12 Simi- 
larly, the lack of an hypoxic response to impaction 
of the femoral prosthesis might have been due to 
intraoperative oxygen supplementation. 

Another explanation for the increased pulmonary 
artery pressure was a worsening of pre-existing 
bi-ventricular failure, as a result of relative fluid 
overload. However, the dramatic rise less than a 
minute after insertion of the femoral prosthesis and 
the gradual, spontaneous recovery argue against 
this. 

In summary, while clinical experience with 

regional blockade for patients with cardiomyopathy 
is limited, the epidural technique described offers 
potential advantages in selected cases, in that it 
satisfies, by pharmacological means, most of the 
principles recommended by cardiologists for the 
overall management. Disadvantages include tech- 
nical difficulty in achieving satisfactory block, the 
possible hazard of local anaesthetic toxicity and the 
rapid onset of a high sympathetic block. 
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R~sum6 
Un patient dgd (69 ans) dont la fonction du ventricule 
gauche est s~vdrement atteinte suite dune  cardiomyo- 

pathie a subi avec succ~s une chirurgie de remplacement 
de la hanche sous analgdsie ~pidurale. La fr~quence 
cardiaque et la pression art~rielle moyenne pdri-op~ra- 
toire dtant stables ~ un niveau d'analgdsie ~gale au 
septidme dermatome thoracique. La m~pivacai~ne de,ix 

pour cent avec ~pindphrine fut utilis~e. Une hypertension 
pulmonaire asymptomatique est survenue durant I'inser- 

tion de la prothP.se f~morale revenant spontan~ment ~ la 
normale au cours des douzes prochaines heures. Les 

effets circulatoires de l'analg~sie ~pidurale et leur 
importance chez un patient atteint de cardiomyopathie 

sore discut~s. 


