CHANGES IN BLOOD PRESSURE AND PULSE RATE DURING FLUOTHANE ANESTHESIA:

A COMPARATIVE CLINICAL STUDY

Jack Movens; M.D.. CHARLES

Frosr reports 75 of -¢linical “experiences” with
Fluothane anesthesia it is possible to- gain the
impression that ‘hypotension "and bradyecardia
are-predictably more frequient and: severe with
this ~agent thai with “others” commonly used.
We - challenged “this-impression by making a
comparative study of blood pressure and pulse
rate in patients anesthetized for surgical -pro-
cedures requiring abdominal relaxation. Cyclo-
propane, -ether, nitrous oxide and -Fluothane
were the primary anesthetic agents:

MEeTHOD

For each of the foui agents studied, 50 anes:
thesia records were taken at random from de-
partmental files for the vear 1957.Only those
records were selected which were made during
the course of anesthesia for intraperitoneal sur-
gical procedures and therefore requivitig - ab-
domiinal relaxation. - A viriety of gynecological,
urological and general surgical procédures wis
represented..Tables 1,2, -and 3 respéctively,
indicate anesthetist, age of patients, and duwmi-
tion of anesthesia for eachof the four agerits.

Systolic, diastolic and ‘pulse pressures, and
pulse rates “obtained fmmediately prior to in-
duction of anesthesia were recorded and aver-
aged ~interms of “the anesthetic -agent  em-
ploved.  Fromithe anesthetist’s graphs of these

TABLE

DistripurioN o Part

S ACCORDING

TO CANESTHETIST
Staff Hesident Cither®
Cy clupl'np:mu 3 46 I
Ether Iy 42 8
Fluothane 2 47 1
Nitrougoxide 1 43 [
6 178 16

* Refers tointerns or-medieal-stidents.
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TABLE 2

Aor oF PATIENTS

Range E Avernge

{years) ; {years)
Cyelopropane 14-81 1 61
Ether 2278 50
Fluothane 082 52
Nitrous oxide 17=83 - 51

TABLE 3

DURATION OF ANESTHESIA

i
Range [ Average

|

|

60-300
75270

Nitrous exide 152

{ininutes} {minutes)
Cyelopropane 30360 141
Ether 60-390 | 176
Fluothane | 134
l

functions, - values - obtained - at  15-minute - in-
tervals ~ throughout ~anesthesia - were similarly
recorded and averaged.  Numerical values of
systolie, - diastolie . and “pulse pressures, - and
pulse rates in the préanesthetic and anesthetic
periods were thereby available for compirison
and ‘interpretation.

The lowest systolic blood pressure recorded
by the anesthetist during anesthesia was™ de-
termined from é¢ach of the récords: These 200
determinations were - categorized according to
the anesthetic agent used; thus-giving 4 groups
of 50 each.” For each group the lowest value
was identified and the average caleulated.

Premedication consisted “of “atropiné or sco-
polamine alone, or in combination with -bar-
biturates and opiates. Generally heavier  pre-
medication was used 'in the patients receiving
mitrous “oxide. Larger doseés of atropine were
not emploved in the patiénts given Fluothane;
in fact,-in several instarices no” premedication
was given.

Intravenous - barbiturates, opiates “and - ré:
laxants were used ag supplements_in ‘patients
inhaling nitrous oxide. In-the ¢yclopropane
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group- relaxants were used commonlyi intra-
venous_induction agents. were emploved ocea:
sionally. “Barbiturates and velaxants were ot
used as induction agents or supplements’in the
group -given “ether and Fluothane, Standard
vaporizors on - Foregger, -Heidbrink and “Bovle
gas machines were utilized for ether and Fhio-
thane administration.

Resuvrts
Tables 4, 5,-6, 7 and 8 represent deterinina-
tions and comparisons. Ini-each tablé preanés-
thetic refers to values obtained -immediately
prior - to _induction; “anesthetic” vefers t6 the
averages previously described.

TABLE 4

AVERAGE SysToLIC PRESSURES
(M or MERCURY)

Pre- o Anesthetie | Differenee
anesthetie |
Cyelopropane L1357
Fther 24 S
Fluothane 12104 =161
Nitrous 6xide 1315 2.2

¥ Significant (6,05,

TABLE 5
Averace DissroLic - PrisssUres
(MM o MERCURY)

Pre-
i anesthetie

| Anesthetie | Difforesice

Cyelopropane 8001 RIG 2.5

Ether SR0R TS
Fluothane U8EG LT
Nitrous oxide L 19 S5.6

* Significant to7.05.

TABLE 6

AVERAGE PULse PRESSURES
(MM, OF MERCURY)

Pre- Anesthetic- Difference
| anesthetic i
Cyelopropane 57.0 531700 8.0
Ether BT AT 007
Fluothane bRy E N R R R
Nitroug-oxide " 1526 479 1.7

* Significant to.05;

Anesthesiology
Septect 1050

TABLE7

Lowist SySrome - PresScris Iav-or-MERC Uy )
ACCORDING 1O " AGENT

Fowest Averpge™

Cyelopropane 60 1101
Ether 5 HHEN
Flusthane 60 1013
Nitroug oxide 60 1047

Y Eachi value represents the average of e lowest
systolie prossure Tor vich of 50 patients

TABLE 8
AvERAGE Prrse Rates

Pres

S Anesthetie | Differinen
anestietie. Anesthetie Differenes

Cyelopropane 821

Y67 i
Fither 850 84,9 .1
Fliothane 832 8271 [
Nitrovs oxide K6 TR -8

*Nignificant 1603,

From table 4 it-mayv be seén that there was
significant”hypotension when ether and “Flhio-
thatie were used However, the differerice be-
tween -these two . agents wits hot significant.
The lower initial svstolic pressare i the nitrous
oxide group is significant and we-interpret this
to be a résult of heavier premedication.

s interesting to note the “chaniges i diaz
stolic pressures (table 5) in relation to pulse
pressure chandes - (table-6). The elevation of
diastolic pressure in _the nitrous oxide group
did not produce a significant reduction in pulse
pressiire; nor did lowering of diastolic pressure
in the Fluothane group prevent a reduetion in
pulse’ pressure. Morcover,  the reduction in
pulse pressure in the ether group resulted from
svstolic” changes: There were no significant
blood pressare changes associated “with - the
nse of evelopropaie,

Table 7 represarits-for vach agent the Towest
systolic’ pressure attained and the average of
the lowest pressures for 50 patients, The low
pressures may have resulted from - deep anes:
thesia; blood loss, positional changes, or other
circumstance “caasing hypotension.” However,
it is apparent that Fluothane did not provoke
or allow any momentary hypotensive episode
not seen when other agents were emploved,
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As seeriin table 8, the only significant change
in ‘pulse rate was bradveardia-with c¢vclopro-
pane.” We were unableto  confirm the impres-
sion that bradyeardia-is the riile-'with Fluothane
anesthesia during surgery.

Discussion

The original pharmacologic study by Raven-
tos ditdicated that Fluothane is a potential car-
diovascular depressant.® ~The purpose of our
study - was to” determine the relative extent to
which this potential depression is ‘realized -in
clinical practice.~ Our “results -indicate  that
during Fluothane anesthesia one may expect a
degreeof “hypotension -that “is “moderate and
not _significantly greater than- that “occurring
during -ether anésthesia. - We  also -observed
that episodes of severe hypotension are not a
distinetive feature of anesthesia with Fluothane
when -comparison “is - made with ether, cyclo-
propane and nitrous oxide. In this comparison,
the effect of relative inexperience with Fluo:
thane was probably balanced by the increased
vigilance  that accompanies the administration
of an unfamiliar agent.

SUMMARY

Patients of varying -ages were anesthetized
for abdominal surgical procedures lasting from
one-half tosix and one-half hours:  Anesthetists
were usually residents in training who did not
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eémploy -~ specific Fluothane vaporizors. - The
average svstolic pressure during Fluothane an-
esthesia was 11.7 per cent lower than the aver-
age preanesthetic value. This degree of hvpo-
tension was not - significantly greater than that
observed during ~ether “anesthesia, - Further
miore; extreme hypotension, however brief, wis
16 ‘more common nor severe with  Fluothane
than with ¢yelopropane, ether, or nitrous oxide.
Bradvcardia need not be identified with Fluo-
thane anesthesia during surgery.
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