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INTRODUCTION.

The prevention of myocardial ischemia during
aortic vascular surgery is of prime importance
since the deleterious effects of this complication
have been well documented. Previous studies have
loocked at intraoperative myocardial ischemia in a
subjective way, without the possibility of retros-
pectively considering both hemodynamics and 5T
segment changes that were simultaneously recorded.
Thus, hemodynamic predictors for such episodes have
not been well defined. further, if in cardiac sur-
gery, a high percentage of myocardial ischemia is
accompanied by NO hemodynamic changes, this ques-
tion has not been studied in the general surgery
setting.

To clarify this issue, we undertook a study in
patients undergoing aortic vascular surgery with
the novel method of gathering simultaneously hemo-
dynamic as well as ST segment changes every 3
seconds, during the intraoperative period. We had
thus, the opportunity to retrospectively, anaslyze
the data and look for hemodynamic predictors of
myocardial ischemia in this group of patients.

METHODS.

Nineteen patients scheduled for sortic vascular
surgery were included in our study. After IM preme-
dication (morphine 5 mgs and scopolamine 0.5 mgs),
radial and pulmonary artery catheters were placed.
Anesthesia was induced with fentanyl, a benzodia-
zepine and pancuronium. Maintemance was with 50 %
N20 in 02 and isoflurane. The latter was used in
increments of up to 4 % to control intraoperative
episodes of hypertension.

EKG monitoring was done with a Marquette Elec-
tronics series 7000 scope which allowed us to look
at the ST segment in three different leads simul-
taneously (I, II, V). This monitor further af forded
us the opportunity to measure ST changes, in tenths
of a millimeter from a reference tracing, along
with all of the hemodynamic variables. Criteria for
definition of an ischemic ST segment change were
1) horizontal ST depression > 1 mm ; 2) in the case
of a dowsloping ST, J-Point depression > 1 mm ; 3)
in the case of an upsloping ST, & point 0.08
seconds from the J-Point had to be > 2 mm ; 4) ST
elevation > 2 mm.

All hemodynamic variables and EKG data were
recorded simultaneously. The monitor was polled
every 3 seconds with the aid of specialized
software developed for this purpose (HMP SENSOR) ,
and data was stored at the end of each case on the
hard disk of the IBM PS2 8580 we used.

Hemodynamic predictors were defined by compa-
ring mean values over a 15 minute period before,
and 5 minutes after an ischemic ST segment change.
If a patient suffered from several ischemic epi-

sodes, only the first event was taken into account

since the hemodynamics preceding the following one,
might be influenced by an already stunned heart.

RESULTS.

Nine out of the 19 patients studied had an
intraoperative ischemic episode. Of these 9, 8
corresponded to changes in lead VS (6 downsloping
and 2 upsloping), and 1 in lead II (downsloping). A
significant hemodynamic change preceded ALL ische-
mic episodes seen in our group. In 3 patients,
ischemia was preceded by a net increase (> 40 %) in
systolic blood pressure (SBP), associated with an
increase in heart rate (HR) in 1 of these cases.
The other 6 patients had a decrease in SBP of at
least 25 %. In all of these 6 patients the ratio of
MAP/HR which was > 1 (1.4 + 0.3 x + 5D), one minute
before the ischemic episode, became < 1 (0.77 +
0.16), the minute preceding the ST segment changes.

DISCUSSION.

A computer system with specialized software
which gathers, every 3 seconds, all hemodynamic
variables simultaneously with ST segment changes,
enabled us to show the high incidence of myocardial
ischemia (9/19), in patients undergoing aortic vas-
cular surgery with a traditional anesthetic proto-
col. By contrast to studies performed in cardiac
surgery, all the ischemic episodes observed in our
series of vascular surgical patients were preceded
by significant hemodynamic changes.

One third of the ischemic episodes seen, occu-
red in the setting of an increased MV02, while two-
thirds were secondary to a decrease in 02 supply.

in this latter group, the index (MAP/HR) poin-
ted out by Buffington (2) as a predictor of ische-
mia in an experimental study, seems to be a good
predictor for this complication in this clinical
setting.
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