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ABSTRACT 

Ventricular tachycardia occurs with myocardial ischaemia, hypoxia, hypercarbia, hypokal- 
aemia, and digitalis toxicity. We report recurrent ventricular tachycardia occurring in a 
patient with gangrene of the lower extremities in whom none of the common aetiologies for 
dysrhythmia could be demonstrated. Ventricular tachycardia stopped and did not recur after 
amputation. This course leads us to speculate that release of a toxic substance from 
gangrenous tissue may contribute to the development of ventricular tachycardia. 
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CASE REPORT 

A 62-YEAR-OLD MAN with a history of transi- 
tional cell carcinoma of the bladder was admitted 
to the Reno Veterans Administration Hospital 
with haematuria, dysuria, and frequency. His 
history also included an old inferior wall myo- 
cardial infarction, cardiomegaly with prior epi- 
sodes of congestive heart failure, peripheral 
vascular disease, and a 50 pack-year history of 
cigarette smoking. The patient's condition was 
stable until three weeks after admission, at 
which time congestive heart failure and atrial 
fibrillation developed. These conditions re- 
solved with the administration of digoxin and 
furosemide (Lasix| 

The following day both lower extremities 
were cool and cyanotic. No femoral or popliteal 
pulses could be felt. Heparin was administered at 
a rate of 100 units/In'. Pneumonia of the right 
lower lobe developed, and during the next four 
days the patient was treated with trimethoprim 
sulfamethoxazole (Bactrim | and cefazolin so- 
dium (Ancef~). Circulation remained stable for 
the following three days and the heart sustained a 
regular sinus rhythm with a rate of 80-110/min. 
However the gangrene progressed bilaterally to 
the level of the knees. At this time ventricular 
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tachycardia appeared and was converted to a 
normal sinus rhythm by a precor.dial thump. 
Intravenous lidocaine infusion was started at a 
rate of 2 mg/min. The patient was transferred to 
San Francisco Veterans Administration Medical 
Center for amputation of the lower extremities. 
During transport the patient had a second epi- 
sode of ventricular tachycardia, which was 
treated with 100 mg of lidocaine. 

On admission, physical examination revealed 
an elderly man who was oriented and responding 
in a normal fashion. His arterial blood pressure 
was 14.63/9.31kPa (l l0/70torr),  pulse rate 
72/min (irregularly irregular), respiratory rate 
24 breaths/min (mildly laboured), and tempera- 
ture 38.3 ~ C. Physical examination revealed car- 
diomegaly without other signs of congestive 
heart failure and marked hypoperfusion of the 
lower extremities. At this time medication in- 
cluded digoxin, furosemide, potassium chloride, 
trimethoprim sulfamethoxazole (Bactrim| 
eefazolin sodium(Ancef~), lidocaine and 
heparin. The electrocardiogram showed atrial 
fibrillation with a ventricular rate of 72/min and 
an old inferior wall myocardial infarction. The 
chest roentgenogram showed a right lower-lobe 
infiltrate and left ventricular prominence. Serum 
potassium was 3.8 mmol/1 and partial thrombo- 
plastin time 46 seconds. Serum sodium and 
calcium were within normal limits. While 
breathing room-air, the patient had Pao~ of 
5.05 kPa (38 tort), Paco2 of 3.72 kPa, (28 tort), 
[H § 33.88 nmol/1 (pH 7.47) and base deficit of 
1.0 mmol/1. 

Because of the two episodes of unexplained 
ventricular tachycardia, surgery was delayed. 
The patient was given supplemental oxygen, 
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furosemide, and potassium chloride, 20 mmol/ 
hr. Further doses of digoxin were withheld until 
his current blood level of digoxin could be deter- 
mined. Over the next four hours spontaneous 
ventricular tachycardia occurred twice. These 
episodes were treated with lidocaine, procain- 
amide, and DC cardioversion using 400 watts- 
sec. The central venous pressure was 0.53 kPa 
(4 torr). Four hours after admission the digoxin 
level was 0.8 ng/ml (normal, 0.8 to 2.0 ng/ml), 
serum potassium 4.1 mmol/l and Pao~ 11.3 kPa 
(85 torr) (FIo~ = 0.5). Except for recurrent 
episodes of ventricular tachycardia, no evidence 
of ischaemia (e.g., angina, electrocardiographic 
abnormalities, or haemodynamie instability) 
was present. Although the cause of these epi- 
sodes was unknown, we believed they were 
related to the release of toxins from the gangre- 
nous lower extremities, and that amputation 
might improve the cardiac status. The patient 
was taken to the operating room for amputation. 

A subaraehnoid block was established with 
10 mg of tetracaine 1.0 percent diluted to 0.5 per 
cent with five per cent glucose in distilled water. 
No epinephrine was used. The sensory level of 
the block was at Tio. Arterial blood pressure and 
heart rate remained stable at 17.29/9.31 kPa 
(130/70 torr) and 72 beats/min, respectively. 
During and following the administration of the 
block, the patient breathed 100 per cent oxygen 
by face mask. No other medication was adminis- 
tered. Fifteen minutes after incision, unifocal 
and then multifocal premature ventricular con- 
tractions were noted on the electrocardiogram 
(modified Vs). Ventricular tachycardia occurred, 
and DC cardioversion (400 watts-sec) was ap- 
plied. The infusion rate bf lidocaine was in- 
creased to 4 mg/min. Following cardioversion, 
blood pressure was 12/8 kPa (90/60 torr), pulse 
rate was 54/min and regular, and no signs of 
ischaemia were present in the electrocardio- 
gram. Over the next 30 minutes, approximately 
fifteen episodes of ventricular tachycardia oc- 
curred. These responded to either a precordial 
thump or DC cardioversion. However, haemo- 
dynamic stability decreased, in spite of support 
with different combinations of lidocaine, pro- 
cainamide, isoproterenol, dopamine, sodium 
bicarbonate, and phenylephrine. Systolic blood 
pressure between episodes varied betweeen 8 
and 12 kPa (60 and 90 torr), and sinus rhythm 
was 40-50/min. Arterial oxygen tension was 
21.3kPa (160torr), Paco2 3.72kPa (28torr), 
[H+]a 36.31 nmol/l (pH 7.44) base deficit 
3.5 mmol/l and serum potassium 4.0 mmol/l. At 

this time the patient became progressively dis- 
oriented and tracheal intubation was done, facil- 
itated by the intravenous administration of suc- 
einylcholine 100 rag. Ventilation was controlled 
with Flo2 1.0 and arterial blood gases remained 
satisfactory. Ventricular tachycardia continued 
to occur approximately every two minutes and 
was treated as described previously. 

The right and left legs were then amputated 
(below and above the knees, respectively). 
Approximately two minutes later, before the 
final sutures were placed, ventricular tachycar- 
dia stopped abruptly. During closure and dress- 
ing of the wound, the patient was haemo- 
dynamically stable. Blood pressure was 
12/8kPa (90/60 ton:) and heart rate was 
54/minute (regular sinus rhythm). No signs of 
ischaemia were present. The circulatory status 
remained stable during the night, throughout 
which a lidocaine infusion (2mg/min) was 
given. No signs of ventficular irritability oc- 
curred. The tracheal tube was removed the next 
morning and the lidocaine infusion was discon- 
tinued. No further episodes of ventricular irrita- 
bility occurred. Subsequent electrocardiogram 
and myocardial CPK bands did not suggest 
myocardial infarction. 

DISCUSSION 

Dysrhythmia is not uncommon during opera- 
tion. 1,2 However serious dysrhythmia accompa- 
nied by marked decrease in perfusion is rela- 
tively rare. 3 The more common causes of 
dysrhythmia are hypercarbia, hypoxia, hypo- 
kalaemia, and digitalis toxicity. In the case 
reported each of these possible causes was 
considered and either eliminated or corrected, 
but ventricular tachycardia continued to occur. 
Only with the amputation of the gangrenous 
extremities did the dysrhythmia cease - abruptly 
and without recurrence. Thus we conjecture that 
ventrieular tachycardia may be related to the 
presence of gangrenous tissue. 

Several discussions 4'6 have suggested that 
gangrenous tissue may release "toxins" that 
could affect the myocardium. The potential 
"toxins" include catecholamines, calcium, 
gram-negative bacillery by-products, products 
of altered glucose kinetics, and disorders of 
prostaglandin metabolism. 4'6 However no 
specific "toxin" has been demonstrated, nor has 
a causal relationship between dysrhythmia and 
gangrenous tissue been shown previously. 
Ideally demonstration of such a causal relation- 
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ship would proceed in three stage: (1) presence 
of dysrhythmia when gangrenous tissue was in 
contact with the circulation; (2) suppression of 
dysrhythmia when that contact was interrupted; 
and (3) return of dysrhythmia when contact was 
reestablished. In addition, during these stages 
other factors which might contribute to dys- 
rhythmia would have to remain unchanged. 
Thus the events of the present case do not fully 
demonstrate a causal relationship, but they do 
suggest that such a relationship existed in this 
patient. Refractory ventricular tachycardia per- 
sisted for hours despite the therapeutic measures 
described above. The immediate and permanent 
resolution of dysrhythmia after amputation sug- 
gests to us that the presence of gangrenous tissue 
played a causal role. The specific mechanism, 
however, is uncertain. None of the findings 
before or after operation (temperature, calcium 
level, tissue enzyme analysis) has led us to 
postulate an underlying mechanism. 
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L'isch6rnie du myocarde, l'hypoxie, l'hypercarbie, l'hypopotass6mie et la toxieit6 
digitalique sont des causes bien ~tablies de tachycardie ventriculaire. Nous rapportons ici un 
cas de tachycardie ventriculaire ~t r6p6tition chez un patient pr6sentant une gangrene des 
deux jambes. Aucun des facteurs mentionn6s plus haut n'a pu &re mis en cause comme 
faeteur d6clenchant chez ce patient. Les 6pisodes de tachycardie ont cess6 pour ne plus 
r6apparaltre d6s que l'amputation des deux jambes a ~t6 compl&6e. Nous 6mettons 
l'hypoth~se d'une substance toxique produite par le tissu gangrfneux, substance qui pour- 
rait contribuer :~ d6clencher des tachycardies ventriculaires. 


