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SPINAL ANALGESIA WITH SOLUTIONS OF PROCAINE
AND EPINEPHRINE

A I’RELIMIXARY REPORT OF 108 C'ASES *
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OxE of the significant disadvantages of procaine for spinal rmosthealg
is its relatively short duration of action. Repeated injections of proz2
caine or the use of longer acting and more toxic agents is necessary t§&
insure anesthesia for extended procedures. It is a well established fac§
that epinephrine prolongs the action of procaine used for inﬁltratioﬁ'
and regional anesthesia. It seemed worth while to investigate the posg
sibilities of epinephrine-procaine combinations introduced mtratheea]lg
as a means of prolonging spinal analgesia.

In 1911 Owen Richards (1) reported the use of suprarenin bomtﬁ
with procaine in normal saline solution intraspinally in three cases. H¢
stated that the anesthesia lasted one and one-half hours. The mixturé&
was:

He also reported 381 cases in which he used a similar vehicle for sto
vaine. It was his belief that the suprarenin prolonged and intensifie
the spinal anesthesia. Freeman Allen (2), in 1911, reported before thfg
New York Society of Anesthesia that intrathecal adrenalin made the:
spinal anesthesia of his day safe. Pitkin (3), in a paper presented a@
a joint meeting of anesthesia societies in Philadelphia in 1939, oﬁere(B
a new solutlon to prolong spinal anesthesia. This new soluhon conD
tained a ‘‘non-oxidizing epinephrine with a subarachnoid capacity cong
trol.”” Each ampule of the solution contained:
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Ephedrine HC1
Glmdln acetate. .
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The specific gravity of this mixture was 0.983. A heavy solution with;
a specific gravity of 1.025 was made by partial substitution of water byg
glucose. Pitkin stated that the gliadin acetate had glue-like propertiesﬁ
* From the Division of Anesthesiology, Department of Surgery and the Department of&
Pharmacology, State University of Towa College of Medicine, Towa City, lowa. .
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and when it came in contact with the spinal fluid, it precipitated an®
formed a semipermeable osmotic membrane between the spinal aness
thetic mixture and the spinal fluid. This viscous property of the gliadili
acetate furnished a molecular protection for the suprarenin against sys2
temic oxidation. The membrane synchronized the liberation of thg
suprarenin, ephedrine, and the anesthetic drug. The ephedrine wag
used to synergize the suprarenin. Pitkin claimed that the epinephring
would be oxidized as readily as if it were injected into the blood streany
it the “‘subarachnoid capacity control’’ with the membrane was no§
present. de la Pena (4) reported lengthening of duration of procaing
‘spinal anesthesia with intrathecal epinephrine in 1-10,000 dilutionz
Barker (5) believes that it is inadvisable to inject epinephrine intras
theeally because it causes ischemia of the nerve roots.
This experimental study was begun in 1940 by Weir * and one of ul
(E. G. G.). A solution of 1 per cent procaine with epinephrine in
dilution of 1-100,000 was introduced intrathecally in a number of rabg
bits. The procaine-epinephrine combination produced a 60 per cent I8
crease in length of action of the spinal anesthesia. In the current proj
cet, dogs were selected in preference to rabbits for the experimenta}
animals because it is difficnlt to secure spinal fluid from the rabbit’§
spinal dural sac and damage to the cord from the needle is more frez
quent in the rabbit than in the dog. Twelve dogs were given spinak
anesthesia with procaine-normal saline and procaine-epinephrine-norma&é
saline eombinations in an attempt to determine the duration of aness
thesia and the effect of the epinephrine on the spinal fluid cell count an
protein level. Five milligrams per kilogram of a 5 per cent solutio®
was used and the anesthesia was considered terminated when the anima@
could stand unsupported. The dogs were injected with procaine ifg
normal saline and a week later were reinjected with procaine in norm
saline solution to which was added epinephrine in dilutions of 1-30,008
and 1-50,000. There was a 60 per cent average increase in the duratiof
of the spinal analgesia with the solutions containing epinephrine. Ther§
was no evidence of permanent or temporary damage to the spinal cor@
or nerve roots in any of the animals. Cell counts and protein deteiS
minations gave no indication of untoward response to the solutions corr
taining the epinephrine. 3
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The clinical cases were unselected, and ranged in age from 15 to 82
vears. Sixty-seven patients were given the procaine-epinephrine mixS
ture in normal saline solution. Procaine crystals, sufficient to make @
10 per cent solution, were dissolved in normal saline solution containing
cpinephrine in a dilution of 1-30,000. Ringer’s solution was used ig
stead of saline in a few cases. In 38 patients, the procaine and epinepli8
rvine were mixed directly with the spinal fluid. Enough spinal fluid was

* Now Dircetor Anesthesia, Baylor Hospital, Dallas, Texas. ’
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withdrawn to make a 10 per cent procaine solution to which was added
a quantity of epi::ephrine sufficient to make a dilution of 1-10,000. T
normal saline was omitted from the latter solution and the epinephringz
concentration increased because it was felt that the 1-10,000 epinephrirg
dilution was safe and it was more convenient to make this dilution di:

reetly in the spinal fluid. S
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Fie. 1. Duration of action in relation fo the amount of drug used and age in decadcg
The upper portion represents the scries in which the procai inephri H binatio®

was used with an epinephrine dilution of 1-30,000. The lower ‘portrion represents the seri
in which the procaine-epinephrine-spinal fluid bination was used with the epinephrine
a dilution of 1~10,000.
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All patients were injected in the lateral position. A vasopressof
drug was not given prophylactically in order not to obscure or confusg
any such action of epinephrine injected intrathecally. The patient wag
turned to the supine position immediately after injection. Frequenf
blood pressure readings were taken and the dermatome level deter%
mined. In those cases in which the procaine and epinephrine were diss
solved in normal saline or Ringer’s solution, it was usnally necessarg
to lower the head of the table 10 degrees in order to facilitate cephalad
distribution of the anesthetic. The table was left in this position untit
the desired level was obtained. 1t was unnecessary to lower the head
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when the procaine-spinal fluid-epinephrine combinations were us
The rate of injection with either combination was faster than that used
with procaine alone in spinal fluid, and barbotage was not employeg].
The continuous technic was not used. The amount of procaine us&l
depended on the estimated time of anesthesia required. It was antla-
pated that the epinephrine would add 60-70 per cent time to the aetién
of the procaine. Sensory paresis was judged to have terminated 3
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Fi16. 2. The sensory levels obtained, the site of the operation, the hypotension duri
anesthesia, and the complieations during and after anesthesia are shown in the series in whi
the proeaine-epinephrine-saline mixture was used with the epinephrine in a dilution of 1-30,008.
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* Patient was 75 years old. Had prostatic hypertrophy. Was catheterized for 33 days.g
171

during surgery it was necessary to supplement the spinal unesthesi§
with some other agent and technic or at that time after the surgical
procedure when the patient could feel pin pricks in the leg. z

The onset of anesthesia was observed to be longer dnd the ascent (iF
the analgesia was more gradual with the procalne-epmephrme mmturq@
than w1th procaine alone. Eighteen of the 67 patients in whom thé
procaine-epinephrine-saline mixture was used reeeived supplemental
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anesthesia either because of failure to obtain sufficient height of the
analgesia or because the analgesia had terminated. Only 3 patients ig
whom the procaine-epinephrine-spinal fluid. mixture was used requireg
supplemental anesthesia. Figure 1 reveals the duration of the ana

wesia in relation to the amount of procaine used and to the ages in de&
ades. Figures 2 and 3 show the sensory levels obtained, the site of thg
operations, and the anesthetic and postanesthetic complications with
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Fia. 3. The scnsoty levels obtained, the site of the operation, the hypotenuion duridg
anesthesia, and the complications during and after anesthesia are shown in the series in whi 103}
the procaine-cpinephrine-spinal fluid mixture was used with the epinephrine in a dilution of
1-10,000. g

® Patient was 80 years old. Had prostatic hypertrophy. Was catheterized for 2 weeksQ

** Patient was given hlood transfusion 24 hrs. postoperatively. Died immediately fé-
lowing.
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the different dilutions of epinephrine. The few patients in whom Rm@
er’s solution was substituted for saline showed no prolonvatlon in dur&—
tion of action of procaine over that obtamed with procaine- salmg
epinephrine mixtures. N

Figure 2 shows that in 18 patients in the series-in whom procame-
cpmepln'me saline solutions were used moderate hypotension developed
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(20-30 per cent below the mean pressure). Two patients exhibited 5
drop after five minutes, 8 developed the hypotension after fifteen mif-
utes, 3 showed drops in pressure afier twenty-five minutes, and 3 showel
no drop in pressure until after thirty-five minutes. One severe drop
pressure (40 per cent below the mean pressure) occurred fifteen mmut@
after the introduection of the drugs.

Figure 3 shows that in 10 patients in the series in whom procaing
%plnal fluid-epinephrine mixtures were used moderate hypotension d&
veloped after the introduction of the agents. In 1, hypotension deve}
oped after five minutes, in 5 after fifteen minutes, in 2 after twenty-five
minutes, and in 1 it did not develop until after thirty-five minutes. Tl&
hypotension was satisfactorily controlled in both series by the 1ntrar
venous administration of ephedrine. In neither series was there a prg
nounced elevation in blood pressure following the introduction of t]ﬂ‘
epinephrine.

Twenty-eight patients suffered nausea during anesthesia and thelge
appear ed to be no appreciable difference in its mcldence between the t\@
series. The nausea was successfully controlled by treating the hyp&
tension and administering 100 per cent oxygen. Significant intercostg
paralysis did not develop in any case. 2

Moderate headache occurred after anesthesia in one case. Tha
headache disappeared after two days of conservative treatment. Fify
teen patients in the series in which a 1-30,000 dilution was used had t§
be catheterized for approximately forty-eight hours after anesthesis
Severe retention occurred in a man 75 years old and it was necessary tg
catheterize him for thirty-three days. Thirteen patients in whom thg
1-10,000 dilution was used had retention postoperatively and were cath@
tenzed once or twice. One man, 80 years old, had retention 1equ1rmg
catheterization for fourteen days.

Paresthesia, consisting of burnm" and itehing of the skin, appear eﬁ
in one case. It was of short durntlon and xeqmred no therapy. Ng
temporary or permanent paralysis was found. There were no majof
or minor respiratory complications in these series. One death occurrel
in the postoperative period after a transfusion which preclpltated pug
monary edema.
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SumMmary

Epinephrine added to the procaine solution injected intrathecalf
does not seem to be absorbed into the blood stream in sufficient concen
tration to exert its vasopressor effect but it apparently acts to delay the
systemic absorption of procaine. In the concentrations used, epineplf?
rine does not seem to cause any temporary or permanent spmal cord o2
nerve root damage. It does, however, produce definite and i 1mpressxvg
prolongation of the analgesia when mtroduced intrathecally in combiz
nation with procaine.
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MEETING OF THE AMERICAN SOCIETY OF
ANESTHESIOLOGISTS. INC.
NEwW YorK ACADEMY OF MEDICINE
Firrit AVENUE AT 4028D STREET, NEW YoRK CITY
OcroBer 11, 1943
Business Session: 8:15 P.M.

Scientific Session: 8:30 P.M.

‘‘Postmortem Examination in Deaths Attributed to Anestheties.”
20 minutes.

By George Kendall Higgins, M.D., Ph.D., Professor of Pathology,
New York Medieal College.

*‘Operating Room Deaths: Case Reports.”” 30 minntes.

By Harold F. Bishop, Major, M.C., Halloran General Hospital, New
York.

Film: ‘“The Upright Operating Position Using the ““Craig Head
Rest” and Inhalation Anesthesia.”’ 23 minutes.

Harold F. Bishop, Major, M.C.
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