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TrE introduction of the synthetic quinoline derivative, nupercaine, fog
spinal anesthesia by W. Howard Jones (1) has resulted in conmderablg
use of this drug. The prinecipal advantage of nupercaine is that it 1§
the most potent of all spinal anesthetic agents, even when the dose 18
corrected to make allowance for the greater toxicity of the drug. Thé
effectiveness of nupercame as an anesthetie drug has led to the clmlczﬁ
use of this agent in concentrations less than the 1:1500 dilution ord®
narily 1'ccommended for spinal anesthesia. Dodd and Hunter (2§
using 1:2000 solutions of nupercaine in an effort to decrease the tO\:«,
1clty of the drug, failed to note any deerease in the incidence of urcui
latory depression. In contrast, Fairlie (3) after investigating tlfg
1:2000 and 1:2500 dilutions, was of the opinion that there was lesg
danger in using the more dilute solutions. Wilson (4) used 1: "003
nuperecaine in a small series of babies with satlsfactox) results. g

In an effort to evaluate the clinieal effects of nupercaine in dllutlong
greater than 1:1500, concentrations varying from 1:2000 to 1:10,000 werg
used in 1124 cases, of which all but 61 inv 01\ ed intra- abdomuml operas
tions. It was desired to determine the weakest effective dilutiog
necessary to produce anesthesia, and to observe whether high dilutionf
decreased the toxicity of nupercaine. To carry out this investigation;
it was neeessary to use minimal doses of the drug. The total amom%
of nuperecaine injected in any one case rarely exceeded 5 mg. except
when the continuous spinal technic was used.

Jones, using a hy pob.uic solution of nupercaine, recommended thag
the patient be placed in the ventral decubitus position so that the anesg
thetic solution would come in contact with the posterior or sensors
nerve routes. If this was not done, sensory anesthesia was often ing
complete. In this serles, in order to eliminate the necessity of turnmé
the patient, the nupercaine solutions were made deﬁmtels llvperbarxg
by the use of dextrose, and the patients were placed in the dorsaI
posmon immediately after the subarachnoid injection. With this techc
nie the anesthetic would presumably come in contact with and exert 1t§,
greatest effect on the posterior spinal nerve roots.
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* From the Department of Anesthesia, Huron Road Hospital, East Cleveland, Ohio.
t Now with the Youngstown Hospital Association, Youngstown, Ohio.
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The hyperbanc solution was prepared by diluting the 1:200 solutloxg
of nupercaine with 10 per cent dextrose. The single mJectlon techmcg
with the patient in the lateral position, was employed in the majorityd
of lower abdominal operations. In many of the upper abdominal amﬁ
in selected lower abdominal procedures, the continuous or serial metho
was used. Because sensory anesthesia was usually incomplete, ligh
first plane cyclopropane anesthesia was routinely administered as
supplement. With this depth of general anesthesia, it could readilyy
be determined whether relaxation of the abdomen was obtained from‘l’)
the spinal anesthesia. Fifty mg. of ephedrme was administered sub-_
cutaneously before the spinal tap.

The 1:10,000 dilution of nupercaine (1 mg. in 10 cc.) was used in 3ﬁ
cases, of wlnch 31 were lower abdominal and 3 were upper abdommaE
operations. The continuous method was used 6 times. Due to the3
large volume of fluid necessary to make this dilution, the amount og
drug that could be injected into the subarachnoid space at one time Wasg
necessarily limited : the average dose was 2 mg. Abdominal relaxationd
was obtained with the 1:10,000 dilution, although it was not satlsfactory°
in all cases. The duratlon of relaxation was about sixty minutes@
Partial sensory anesthesia was occasionally obtained, but the predoml-:;
nant effect was on the motor nerves as evidenced by the degree otO
abdominal relaxation. This dilution did not prevent circulatory den
pression. Mild circulatory reaction oceurred in 2 cases (5.8 per cent)°o
and severe depression was observed in one instance (2.9 per cent).
Circulatory depression was classified as severe when there was a fall®
of 40 per cent or more in systolic blood pressure, or when the systohc%
blood pressure fell to 80 mm. of mercury or less. R

A dilution of 1:6000 (1 mg. in 6 cc.) was used in 257 lower abdommal S
46 upper abdominal, and 10 extra-abdominal operations. The doseS
varied from 2 to 4 mg. (12 to 24 cc.), the average being 20 cec., or 3. 33
mg. of nupercaine. An exception was made in cesarean sectlons, whereg
6 cc, or 1 mg. of the drug, was not exceeded. When the continnous®
techmc was used for upper abdominal operations, the initial dose wnsa
3.3 mg. Subsequent injections of 1 or 2 mg. were made at thirty toS
sixty minute intervals. In the majority of cases, the 1:6000 dllutlono
produced satisfactory relaxation, but sensory anesthesia was mcom—
plete. The duration of relaxation varied between sixty and mnety“c
minutes. Clrculatory reactions not requiring active therapv occurredg
in 55 cases (17.5 per cent); severe reactions occurred in 10 cases (3.25
per cent). g

Forty-sm operations were performed with a 1:5000 dilution ofo
nupercaine. The average dose was 4 mg. The anesthesia and relaxa- B
tion produced with this concentration did not differ appreciably from>
that obtained with the 1:6000 dilution.

A 1:4000 dilution was used in 177 cases, including 147 lower ab-
dominal and 25 upper abdominal procedures. Thée dose varied from™
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2 to 5 mg., with an average of 4 mg. Satisfactory relaxation was pros
duced, and occasionally there was sufficient sensory anesthesia to permi
surgery without supplemental anesthesia. This was believed to be
due to the tendency to use slightly larger doses as the concentration of:
nupercaine was increased. The duration of anesthesia was sixty té
ninety minutes. Twenty-five patients (14 per cent) had mild cireulag
tory reactions, and severe reactions occurred in 6 cases (3.3 per cent}
Nupereaine in a dilution of 1:3000 was used in 361 lower abdominai
64 upper abdominal and 41 extra-abdominal procedures for a total o
466 cases. The average dose was 15 cc., or 5 mg. of the drug. Mild
circulatory depression was observed in 68 cases (14.5 per cent), an
severe depression in 22 (4.7 per cent). 2
Seventy-eight lower abdominal, 7 upper abdominal and 3 extra3
abdominal procedures were performed using a dilution of 1:200(,?r
With this concentration, the average dose was increased to 6 mg., bug
the extent of anesthesian and relaxation was not materially affecteds
Relaxation was satisfactory for a period of ninety minutes or oa@
casionally longer. In this small series, mild cireulatory reactions og
curred in 8 instances (10.2 per cent) and a severe depression in ong
case (0.9 per cent). 2
The volumes of anesthetic solution used were much larger than those
ordinarily employed for spinal anesthesia. The maximum volume ad
ministered by the single injection technic was 40 ce. When the corf
tinuous method was used this volume was exceeded on many occasiong}
but the amount injected at one time did not exeeed 30 ce. With thg
larger volumes, especially when they were injected rapidly, headache
or momentary unconsciousness due to the sudden increase in intra3
cranial pressure occasionally occurred. Although such reactions 08
curred rarely and persisted for only a few minutes, it was believed thag
the nse of such large volumes of the anesthetic solution was undesirablé
Ordinarily these reactions did not oceur when the volume of the solutiog
was limited to 20 ce., and the injection was not rapid. 3
It was observed that motor block of the abdominal muscles was ofteg
obtained without complete sensory anesthesia. Since a hyperbarig
solution was used and the patient placed in the dorsal position, this la
of sensory ancsthesia was presumably not due to a lack of contact ¢
the anesthetic solution with the sensory nerves in the subarachnoigd
space. It is of interest to note that although large volumes of the drug
were used, the anesthetic effect tended to be segmental in type. Q
It is stated by Jones (1) that the duration of anesthesia with nupef
caine is dependent upon the concentration of the drug. In this series,
the relaxation obtained lasted from sixty to ninety minutes with all d
lutions. While the duration of relaxation tended to be slightly longe®
with the higher concentrations of nupercaine, it must be noted that thg
size of the dose was increased when the less dilute solutions were used
(table 2). Thus it appears that the duration of the spinal block is not
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materially affected by the dilution of nupercaine. Likewise the degree§
of relaxation obtained from a given dose of drug did not seem to he3
influenced by the various dilutions used.

Q

o

o

TABLE 1 S

Tyre oF OPERATION _%_

Upper Abdominal Lower Abdominal Extra-A inal §

Dilution Total N
No. Cases | Percentage | No. Casca | Percentage | No. Cases | Percentage e

1:10,000 3 8.8 31 91.2 0 0 3 3
1:6000 16 147 257 82.1 10 3.2 313 3
1:5000 6 13.0 38 82.6 2 44 46 =
1:4000 25 14.1 147 83.1 5 28 177 8
1:3000 64 13.7 361 775 41 88 166 3
1:2000 7 8.0 78 88.6 3 34 88 %
2

Total 151 134 912 81.2 61 5.4 uz 3
g‘
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TABLE 2 - =3

DO0SAGE OF NUPERCAINE 5_
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Dilution Max. Dose Min. Dose Average Dose 'g
1:10,000 3 mg. . 1 mg. 2 mg. g
1:6000 1 1 33 s
1:5000 8 2 1 3
1:4000 8 1 1 by
1:3000 10 1 5 8
1:2000 10 0.75 6 N

N

o

o

o

There were no neurological sequelae except the usual number ofy
post-lumbar puncture headaches. Serious respiratory depression wasp
not encountered at any time. When circulatory depression occurred§
response to vasopressor drugs and oxygen was readily obtained andd
no further treatment was necessary. g

The incidence and severity of circulatory reactions oceurring in thi§
series are summarized in table 3. The types of operations in whiclg
the various solutions were used were similar, and the proportion of3
each type of case was approximately the same for all dilutions (tablé
1). The incidence of all circulatory reactions varied from 8.7 to 20.E
per cent, with an average of 18.2 per cent. This variation is not be_vonég
the limits which may be ascribed to chance.® Likewise, the relative
incidence of mild and severe reactions did not differ significantl8
among the various dilutions of the drug. Thus, in this study, there 8
no evidence that the dilution of nupercaine has any effect upon citheif
the incidence or the severity of circulatory reactions. A comparisox,g

* These differences were compared by using the test for sigmificance of differences N
proportions. No difference gave a critical ratio greater than 1.7, giving o probability of 0.9.
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with previous experience using larger doses of nupercaine indicates tha}
smaller doses of the drug do cause fewer and less serious circulatorg
reactions. Thus it appears likely that the size of the dose, rather thag

the dilution, is the primary factor to be considered in attempting tg
minimize circulatory disturbances under nupercaine spinal anesthesizg
©

TABLE 3 S

Broop PreEssure REacTiONS K”\,)

No Reaction Mild Reaction Severs Reaction <

Dilution Total Cnses T
No. Cnses | Percentage | No. Cases | Percentage | No Casea. Pere:n'.uq_:;_

1:10,000 34 31 91.3 2 5.8 1 29 8
1:6000 313 248 79.3 55 175 10 32 3
1:5000 16 39 84.9 6 13.0 1 21 3
1:4000 177 146 82.7 25 140 6 33 3
1:3000 . 466 376 81.8 68 145 22 .7 5
1:2000 88 7 88.9 8 10.2 1 09 &
Q

Total 1i2¢ | o919 818 164 145 41 37 &
3

o
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SUMMARY i3

o

An investigation of the higher dilutions of nupercaine for splnﬁ
anesthesia indicated that the concentration of the drug did not appreeiy
ably alter the degree or duration of sensory anesthesia or motor block®
Likewise, the 1n01dence and severity of cnrculatory reactions was mﬁ
decreased by the use of dilute solutions of nupercaine.

It appears from this study that the toxicity of nupercaine in spng
anesthesia is dependent primarily upon the amount rather than thg
dilution of the drug. It is concluded that there is little or no advantag@
in using concentrations of nupercaine less than those ordinarily recg
ommended for spinal anesthesia.
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