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F1G. 1. Tip of 2 37 Fr Broncho-Cath® with carinal hook.

cally be easier to treat; since the hook prevents excess
caudal movement, if the tube becomes dislodged, it
should merely be advanced until gentle resistance to
movement is felt, indicating that the carinal hook has
been reseated. I found these tubes a bit more difficult to
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In Reply:—Dr. Alfery suggests that the addition of a
carinal hook to a left-sided double-lumen tube may pro-
tect against left upper lobe obstruction and may provide
a solution to the problem of not having an appropriately
sized fiberoptic bronchoscope for positioning double-
lumen tubes. 1 have three difficulties with this line of
reasoning. First, I believe that hospitals (however large)
in which double lumen tubes are used should have a
fiberoptic bronchoscope that fits down the lumens of
double-lumen tubes. Second, the carinal hook is set ap-
proximately 8 mm proximal to the cephalad surface of
the endobronchial balloon, thereby allowing an 8 mm
deeper insertion into the left mainstem bronchus com-
pared to having the cephalad surface of the left cuff just
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pass than the Broncho-Cath®, but not excessively so. Of
course, a bronchoscope can still be used to confirm
proper tube position. However, if a bronchoscope is not
available, I believe this tube may offer an increased
margin of safety when blindly positioning (or reposi-
tioning) a left-sided double-lumen tube.

DAvVID D. ALFERY
Member, Anesthesiology Consultants of Nashville
Staff Anesthesiologist
St. Thomas Hospital
Nashville, Tennessee
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below the tracheal carina; this may increase the inci-
dence of left upper lobe obstruction. Third, and as Dr.
Alfery hinted, double-lumen tubes with carinal hooks
are harder to insert. In summary, the best chance of not
causing left upper lobe obstruction is to see the cepha-
lad surface of the blue left cuff just below the tracheal
carina with a fiberoptic bronchoscope.

JONATHAN L. BENUMOF, M.D.
Professor of Anesthesia

Department of Anesthesiology
University of California, San Diego
La Jolla, California 92093
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Is Coronary Vascular Reserve Really Not Affected by Volatile Anesthetics?

To the Editor:—Hickey et al.! have recently described
coronary blood flow autoregulation and coronary vas-
cular reserve in dogs. The advantage of the study is, as
the authors point out, that chronic instrumentation al-
lowed determination of physiologic pressure/flow rela-
tionship in the coronary vasculature in normal, awake
animals, which was then compared with recordings ob-
tained during halothane, enflurane, and isoflurane an-

esthesia. However, several questions and a few reserva-
tions are raised with respect to their conclusions. The
authors measured coronary reserve as the absolute in-
crease in left circumflex coronary artery (LCCA) blood
flow during adenosine infusion at a diastolic LCCA
pressure of 40 mmHg. Using their mean values for
baseline and peak flow during maximum coronary va-
sodilation (their tables 2, 3), I have calculated the ratio
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of peak flow to baseline flow (coronary reserve) to be
3.9 awake, 8.3 during halothane, 5.3 during enflurane,
and 3.9 during isoflurane anesthesia. The awake and
isoflurane values are substantially lower and the halo-
thane value higher than described both in awake dogs
and during halothane and isoflurane anesthesia in
swine,*® Cohen? found six- to seven-fold increases in
peak circumflex coronary artery blood flow following
adenosine injection in awake, chronically instrumented
mongrel and greyhound dogs. We have found the ratio
of peak hyperemic to baseline autoregulated LAD-
blood flow velocity to be 55 + 3.2 (SD) at 1 MAC
isoflurane and 3.6 £ 1.5 (SD) during 1 MAC halothane
anesthesia. Why did coronary reserve almost double
from control during 1 MAC halothane, and why were
control and isoflurane values so low? I would suggest
several explanations. First, Hickey et al.! measured cor-
onary reserve at a fixed LCCA diastolic pressure of 40
mmHg which they reached by adjusting LCCA-pres-
sure with a hydraulic occluder placed distal to an elec-
tromagnetic flow probe on the LCCA. Since the “‘spon-
taneous”” mean LCCA diastolic blood pressure was 83
+ 7 mmHg in awake dogs and 62-65 £ 7-11 mmHg
during anesthesia according to their table 1, the
LCCA-occluder must have been used to produce an
average pressure gradient of between 43 mmHg
(awake) and 22-26 mmHg (during anesthesia) to di-
minish diastolic LCCA pressure to 40 mmHg, since
adenosine caused no change in systemic blood pressure
or heart rate. If so, I suspect that maximum coronary
(LCCA) blood flow was mechanically hampered by the
occluder, and that adenosine-induced maximum LCCA
blood flow was lower than the potential, unhindered
maximum flow. This, in turn, would give a lower coro-
nary reserve both awake and during anesthesia. In
other words, how much was the occluder inflated in the
different situations, and could this be a “functional”
LCCA-stenosis?

Second, since heart rates were significantly lower
during halothane anesthesia compared both to awake
values and to values during equipotent isoflurane and
enflurane anesthesia, coronary vascular reserve would
be expected to be higher during halothane anesthesia
compared to the other conditions. The most marked
difference was between halothane and isoflurane, with
mean heart rates during 1 MAC isoflurane 25% higher
than during 1 MAC halothane. As the authors correctly
point out in the Discussion, both increased contractility
and increased heart rate have been shown to reduce
coronary vascular reserve.! Thus, comparable baseline
may not have been present to justify the conclusion that
“‘coronary vascular reserve was not different in the
awake and anesthetized dog.””! The significant differ-
ence in heart rates may, in part, explain the significantly
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lower coronary blood flow during 1 MAC halothane.
Actually, mean LCCA blood flow was 48% lower at 40
mmHg LCCA diastolic pressure and 49% lower at 60
mmHg diastolic pressure during halothane anesthesia
compared to isoflurane in their study. Thus, there were
significant differences affecting important determi-
nants of residual capacity for coronary dilation both in
awake (heart rates) and in enflurane- and isofturane-ex-
posed animals (heart rates and LCCA baseline blood
flow). The authors® have previously shown that if tachy-
cardia and diastolic pressure changes are avoided, the
effects of halothane and isoflurane on coronary vascular
conductance are small. In this study, they controlled
diastolic coronary pressure, but different heart rates
make final conclusions on coronary reserve (and, thus,
minimal coronary conductance) difficult to draw.

Finally, the authors raise the question if myocardial
cells are capable of increasing their oxygen extraction in
situations with “excess flow’” and stress. We have indica-
tions that this may, in fact, be a real phenomena. During
1 and 1.5 MAC halothane anesthesia, we found a signif-
icant increase in myocardial oxygen extraction from 55
+ 6.6% at 0.5 MAC to 72.1 + 5.9% at 1.5 MAC, while
extraction was unchanged during isoflurane anesthe-
sia.* The “extraction reserve” may play a significant
role when pharmacological effects significantly dimin-
ish vascular reactivity in the coronary bed.

MADS GILBERT, M.D.
Department of Anesthesiology
Institute of Clinical Medicine
University Hospital of Tromso
N-9012 Tromsa, Norway

* Gilbert M, Davies G, Glascow BM, Tinker JH: Continuous coro-
nary blood flow and MVO, in swine: A new model with preliminary
results comparing halothane and isoflurane anesthesia (abstract). Asso-
ciation of Cardiac Anesthesiologists, fall meeting, San Francisco, Cali-
fornia, 1985

REFERENCES

1. Hickey RF, Sybert PE, Verrier ED, Cason BA: Effects of halo-
thane, enflurane, and isoflurane on coronary blood flow auto-
regulation and coronary vascular reserve in the canine heart.
ANESTHESIOLOGY 62:21-30, 1988

9. Cohen MV: Coronary vascular reserve in the greyhound with left
ventricular hypertrophy. Cardiovasc Res 20:182-194, 1986

3. Gilbert MG, Roberts SL, Mori M, Blomberg R, Tinker JH: Com-
parative coronary vascular reactivity and hemodynamics dur-
ing halothane and isoflurane anesthesia in swine. ANESTHESI-
OLOGY 68:243-253, 1988

4. Domenech R], Goich J: Effect of heart rate on regional blood
flow. Cardiovasc Res 10:224-231, 1976

5. Cason BA, Verrier E, London M], Baiton CR, Hickey RF: Effects
of isoflurane and halothane on coronary vascular resistance
and collateral blood flow (abstract), ANESTHESIOLOGY
63:A16, 1985

(Accepted for publication April 1, 1988.)

20z ludy g1 uo 3sanb Aq ypd'z#000-000.0886 1-Z¥S0000/6929 L€/0G L/1/69/4Pd-81o11e/AB0|0ISOUISBUE/WOD JIEUYDIDA|IS ZESE//:d}}Y WOI) papeojumoq



