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Introduction. Considerable equivocation sur-

rounds the elective and intraoperative diagnosis of
malignant hyperthermia (MH). Our experience with
elective diagnostic muscle contracture testing in
122 patients has resulted in the distinction of 3
diagnostic contracture phenotypes. Phenotype H mus-
cle has abnormal contracture response to halothane
alone, to caffeine alone, and to caffeine plus halo-
thane. It is unequivocal for MH susceptibility.
Phenotype K muscle is abnormal for the caffeine plus
halothane test. Phenotype N is normal for each of
the 3 tests. An unequivocal clinical episode of MH
does not exist among our phenotype K patients. For
this reason, we sought to produce pigs with the con-
tracture phenotype K and tested for MH susceptibil-
ity by an anesthetic challenge protocol.

Methods. Five littermate purebred Poland China
pigs with contracture phenotype H, five crossbred
littermate pigs with contracture phenotype K and five
crossbred pigs with contracture phenotype N were used
in this study. The diagnostic contracture phenotypes
were determined by methods previously described.l
Each animal was exposed to an anesthetic challenge
protocol which was divided into 3 periods: Period I=
thiopental induction (20 mg/kg) and maintenance
(2.5 mg/kg per 5 min) of anesthesia for 45 min;
Period II=thiopental discontinued and halothane,

1.2% end tidal, was administered for 30 min; Period
III=halothane continued and succinylcholine, 2 mg/kg
bolus dose, was administered 3 times at 20 min inter-
vals between each dose. During the anesthetic chal-
lenge period, the following variables were measured:
Vo,, CO2 excretion; arterial pressure, gases, pH,

ang lactate; heart rate; EKG; rectal temperature;

end tidal CO, and halothane. If MH developed in an
animal, minu%e ventilation was increased to maintain
end tidal CO, at 4%.

Results, During Period I, under thiopental an-
esthesia, there was no significant difference among
pig groups for each variable measured. During Period
il, Voz, CO, excretion, and lactate increased in the
phenotype H and K pigs while no significant change
in these variables occurred in phenotype N pigs.

The metabolic changes during Period II were greater
in phenotype H pigs than for phenotype K pigs. Dur-
ing Period II, 2 of 5 phenotype H pigs had increased
Vo, five times that for Period I, while one pheno-
type K pig had a Vg, two times that observed in Per-
iod I. During Period III, each of the 5 phenotype

H pigs had developed a severe form of the MH syndrome
which resulted in death. In phenotype K pigs, a less
severe form of MH was observed during Period III. In
contrast, blood lactate increased four-fold, while

Vo, and CO, excretion increased two-fold during Per-
iod III. cept for a decrease in rectal tempera-
ture, no significant changes occurred for the varia-
bles measured in phenotype N pigs during Period III.

Discussion. The potentially significant find-
ings of this study are as follows: (a) the diagnos-
tic contracture phenotype K is an indication of MH

susceptibility in pigs; (b) a relationship exists be-
tween diagnostic contracture phenotype and the degree
of susceptibility to hypermetabolism during anesthet-
ic-induced MH and the latter supports the hypothesis
that (c) a spectrum of MH susceptibility exists amoné’
pigs. If applicable to man, these results coupled 5
with the similar varying diagnostic contracture phend
types observed in man suggest that a similar speccrm@
of MH susceptibility exists in man. It may be possié
ble that benign forms of MH may occur during anesthe?;
sia and go unrecognized in patients who have the po-
tential for developing the more malignant syndrome.
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Effect of an Anesthetic Challenge on Change in Vo, in
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Changes in Lactate and Rectal Temperature
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Anesthetic TP faee
—Challenge B K N 8 K X
Thiopental #1.43 1.12 1.51 38.2 38.5 38.3
(0.70) (0.56) (0.42) (0.61) (0.67) (0.49)
Halothane 6.56 1.38 1.20 38.1 38.3 37.7

(8.09) (0.66) (0.39) (0.;9) (0.91) (0.69)

Halothane plus
Succinylcholine 18.95 4.60 1.71 40.2 38.4 37.3
(5.21) (2.15) (0.47) (1.4) (0.94) (0.60)

* Values are mean + S.D.; 5 pigs per group. H = Malignant Hyper-
thermia Susceptible - Contracture Phenotype H; K = Contracture
Phenotype K; N = Contracture Phenotype Negative.





