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Anesthetic management of a patient with severe dilated
cardiomyopathy and an automatic implantable
cardioverter-defibrillator (AICD) during total gastrectomy
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Antiarrhythmic drugs did not prevent VT; therefore,
an AICD was implanted in February 1990. However,
amiodarone was administered orally because VT had
occurred frequently since 2000. Progressive anemia was
noted during outpatient treatment, which was associ-
ated with worsening heart failure. The patient was ad-
mitted to our hospital in January 2001. A hemorrhagic
advanced cancer was discovered in the fundus of his
stomach. Total gastrectomy was scheduled in July 2001.

Upon physical examination, the patient’s arterial
blood pressure was 85/50mmHg, his pulse rate was
70 beats ·min�1 (ventricle pacing rhythm), and his New
York Heart Association (NYHA) classification was
level III. Preoperative chest radiography showed a
cardiothoracic ratio of 59% and pulmonary congestion
in both lungs. His hemoglobin level was 12.9g ·dl�1, sug-
gesting improvement of anemia by blood transfusion.
Biochemical tests showed a maximum normal creati-
nine level (1.1mg · dl�1) but no other abnormalities.
Coagulation tests and arterial blood gas analysis were
normal. The electrocardiogram showed ventricle-
pacing rhythm. Echocardiography demonstrated
marked dilatation of the left atrium and left ventricle;
mitral, tricuspid, and pulmonary valve regurgitation;
advanced asynergy; and dysfunction. The ejection frac-
tion and fractional shortening were reduced to 25% and
12%, respectively. The diameter of the inferior vena
cava was 8mm at inspiration and 17mm at expiration.
Neither pericardial fluid stagnation nor cardiac throm-
bus was observed.

Induction and maintenance of anesthesia

No premedication was applied. Anesthesia was induced
with 750µg of fentanyl and 10mg of vecuronium. It was
maintained with oxygen, nitrous oxide, and fentanyl.
Electrodes of an external defibrillator that allow ender-
mic pacing were attached. A catheter with a ventricle
pacing port was inserted in the pulmonary artery (PA)

Abstract
We report a case of severe dilated cardiomyopathy with
an automatic implantable cardioverter-defibrillator (ICD)
undergoing total gastrectomy. During the operation, the
defibrillation function of the ICD was suspended and its pac-
ing function was used solely in VOO mode. Electrodes of an
external defibrillator were attached on the chest wall, and a
pulmonary arterial (PA) catheter with a ventricle pacing port
was inserted into the pulmonary artery. Proper perioperative
management, including measures that the patient underwent
the surgery uneventfully and could attain a rapid and success-
ful discharge from the intensive care unit.
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Introduction

Although many reports have addressed anesthetic man-
agements for surgery for implantable cardioverter-
defibrillator (ICD) implantation, only a few reports
have specifically addressed these of patients who previ-
ously had implantation of ICD. We describe anesthetic
and postoperative managements of a patient with
severe dilated cardiomyopathy, who had previously
received an automatic ICD (AICD), undergoing total
gastrectomy.

Case report

A 63-year-old man, 171cm tall and weighing 64kg, was
diagnosed of dilated cardiomyopathy (DCM) in 1986.
He was first noticed to develop attacks of ventricular
tachycardia (VT) accompanied by syncope in 1989.
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to facilitate arrhythmic control. During the operation,
the defibrillation function of the ICD was suspended,
whereas its pacing function was used exclusively in
VOO mode. Dopamine at 3–5 µg · kg�1 ·min�1, dobuta-
mine at 3–5 µg · kg�1 ·min�1, and milrinone at 0.2–
0.4 µg · kg�1 ·min�1 were applied. The cardiac index was
1.7 l · min�1 · m�2 at the beginning of the operation, and
was maintained at 1.7–2.4 l · min�1 · m�2 using colloidal
solution and inotropic drugs. Systolic pressure was
maintained at 80 mmHg, which was close to the value
before the operation. Although human atrial natriuretic
peptide was applied continuously for oliguria, no in-
crease in urinary output was observed; urinary output
during the operation was 35ml. During the operation,
VT attacks occurred twice; the first stopped naturally,
whereas the second was terminated by burst pacing.
During the entire operation, we used 1500µg of fenta-
nyl, 2300 ml of infusion, and 600ml of packed cells. The
operation time was 2h 20 min, and the anesthesia time
was 3 h 40 min.

Postoperative course

After admission to the intensive care unit (ICU), VT
occurred, triggering the ICD on every occasion,
followed by awakening. To prevent further VT, the
patient was sedated with 600µg of fentanyl and
0.5 µg · kg�1 ·min�1 of midazolam, and continuous infu-
sion of 0.2–0.3 µg ·kg�1 ·min�1 of nifekalant was started.
This resulted in the disappearance of the VT attacks.
Although application of various diuretics, such as
continuous infusion (10–20mg ·h�1) of furosemide and
intravenous injection of mannitol, did not increase the
urinary output initially, these medications became
effective about 15 h after ICU admission. The quantity
of the inotropic drugs was decreased on the next day.
Sedation was stopped, and the patient was discharged
from the ICU after extubation.

Discussion

Key issues in the perioperative management of a patient
whose condition is complicated by DCM include the
control of heart failure and arrhythmia. This case, in
addition to serious DCM, addresses issues of VT attacks
and after ICD implantation. Although many reports
address anesthetization in the ICD implantation opera-
tion [1–3], only a few reports have specifically addressed
anesthetization of patients after implantation [4]. A
patient carrying an implanted ICD is burdened by the
hazard of ICD malfunction during other operations.
Malfunction of an ICD during an operation is engen-
dered mainly by electromagnetic interference [3],
mostly resulting from the use of electrotomes.

Fundamental measures to mitigate this issue include
avoiding the use of electrotomes during surgery or,
alternatively, suspension of the ICD. In our case, the
defibrillation function of the ICD was suspended during
the operation; only its pacing function was used in VOO
mode. Equipment that generates a pulse current, such
as a peripheral nerve stimulator or an evoked potential
monitor, aside from the electrotome, must be used
carefully because it may cause ICD malfunction [5].
Moreover, electrolyte anomaly, especially that from
potassium, should be avoided because it may cause the
action of an ICD to fail [5]. In addition, operation
posture, positive pressure ventilation, shivering, and
dimensional change of the heart caused by changes in
preload or afterload may cause malpositioning of the
transvenous lead and consequently render the ICD in-
operable [5]. Therefore, for prompt treatment of any
VT or ventricular fibrillation, it is important for the
external defibrillator to be available on standby. As a
preparation for VT attacks, electrodes of an external
defibrillator that allows endermic pacing were attached,
and a PA catheter with a ventricle pacing port was
inserted. In fact, VT attacks occurred twice during this
operation; the first stopped naturally, whereas the
second was terminated by burst pacing.

It is important for the control of heart failure to main-
tain cardiac contractility and circulating blood volume,
and to prevent increase of afterload. In our case, narcot-
ics known to cause only a small amount of circulatory
depression were mainly used as anesthetics, and nitrous
oxide was used exclusively for inhalation anesthesia.
Furthermore, the blood pressure was suppressed to pre-
vent any increases in cardiac work. Full monitoring is
required to maintain an appropriate circulating blood
volume. In this regard, the transesophageal echocar-
diogram is effective [6], but it was unavailable for an
operation for stomach cancer in our patient. Therefore
a PA catheter was inserted to monitor central venous
pressure and pulmonary capillary wedge pressure. Ad-
equate depth of anesthesia must be provided first to
prevent any increase in afterload. The use of a vasodila-
tor is also recommended [7]. Milrinone, a phosphodi-
esterase III inhibitor, was administered in this case. The
cardiac index increased from 1.7 l to 2.4 l · min�1 · m�2

after commencement of milrinone infusion.
In our case, amiodarone was administered orally be-

fore the start of the operation, which resulted in a total
control of arrhythmia. The long half-life period of
amiodarone suggests that the frequent VT attacks in the
postoperative period were caused not by cessation of
amiodarone but by exogenous catecholamine such as
dopamine and endogenous catecholamine generated by
operation-related stress. Therefore, midazolam and fen-
tanyl were applied for sedation, and nifekalant was ad-
ministered continuously until the level of catecholamine
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was decreased. These medications were suspended after
the decrease of exogenous catecholamine. Arrhythmia
was well controlled thereafter.

Nifekalant, a pure K channel blocker, is administered
intravenously. It prolongs action potential duration,
prolongs the refractory period, and also prevents reen-
try. It also has a positive inotropic action and can be
applied for deterioration of cardiac function [8]. In our
case, no change of cardiac function was observed after
commencement of nifekalant. However, this medica-
tion can potentially cause marked QT prolongation and
torsades de pointes, especially during bradycardia [5].
For those reasons, it should be applied with care.

References

1. Hara M, Uchida O, Kuro M, Kurita T (1999) Anesthetic manage-
ment for implantation of implantable cardioverter-defibrillators.
Masui (Jpn J Anesthesiol) 48:747–752

2. Carr CME, Whiteley SM (1991) The automatic implantable
cardioverter-defibrillator. Anaesthesia 46:737–740

3. Kam PCA (1997) Anaesthetic management of a patient with
an automatic implantable cardioverter defibrillator in situ. Br J
Anaesth 78:102–106

4. Lapid MI, Rummans TA, Hofmann VE, Olney BA (2001) ECT
and automatic internal cardioverter-defibrillator. J ECT 17:146–
148

5. Burke ME (1996) The patient with a pacemaker or related device.
Can J Anaesth 43:R24–32

6. Nam E, Toque Y, Quintard JM, Barsam E, Besserve P, Montravers
P (1999) Use of transesophageal echocardiography to guide the
anesthetic management of cesarean section in a patient with
hypertrophic cardiomyopathy. J Cardiothorac Vasc Anesth 13:
72–74

7. Yuasa H, Futagawa K, Shiokawa Y, Wakita K, Okuda T, Koga Y
(1998) Anesthetic management of a patient with dilated car-
diomyopathy using olprinone. Masui (Jpn J Anesthesiol) 47:221–
224

8. Endo Y, Matsuda N, Shiga G, Shoda M, Ohnishi T, Kasanuki H
(2000) Indication and precautions of nifekalant (in Japanese).
Intensive Care 12:503–507


