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INTRODUCTION AND HISTORY OF ANESTHESIA AND ANALGESIA IN OBSTETRICS

Fron Time Immemorial the pain of ohildbirth has been the lot of the
female., There has been no other tribulation so singly antiocipated, or
so unerringly inescapable, as the pain during childbirth., Man has des-
oribed the pain concomitant with childbirth rather well, but seamed ac-
tually to have had little to offer by way of relief to the lying=in wo=-
man, The Biblel alludes to the travail of ohildbirth, and in desoribing
fear and pain oan only compare the worst possible as that experienced by
the woman in ochildbirth. Barly efforts to relisve the pain of ochildbirth
are recorded in early Chinese history, when opiates and soporific potions
wore used.? In Shakespeare's "Romeo and Juliet"S a gift given to Juliet
by the Friar oonsisted of a distilled liquor whereof she should drink,
end the pangs of childbirth would not be felt by her; she would only
sleep "in this borrowed likeness of shrunk death".

The midwife in early times provided the chief obstetrical care given
the parturient waman. Meny midwives ocontrived to make childbirth as
painless as possible by rendering the patient intoxicated with alcohol.
Witohes' brews had their place, but apparently were not generally accept-
ed = women bore their children without analgesic aid, outside that kind-
ly rendered available by Mother Nature.

Mans' oruelty to his fellows is a well known fact., His advent into

this world, and the adverse conditions under whioch he made his



entrance were in no wise minimized, but his bearer was subjeoted to
hideous routines designed for the benefit of no one. These early
oivilizations devised a great many mechanical torture devices to
#gid" in bringing on ochildbirth.® Some native tribes in the South
Pacifioc bound their wamen to trees, hands tied overhead, and the
child was delivered with the patient standing erect. This practioce
was not as bad as it sounds. But the Apache Indians suspended their
wanen fram a tree, with a rope under the armpits of the woman; then
the strong braves of the tribe grasped the parturient above the fun=-
dus of the uterus and swung all their weight against it. Some Asiatio
tribal women knelt while in labor, one or two assistants stood on her
shoulders, while she tried to pull herself into a standing position by
grasping a pole. Other techniques consisted of having men of great
woeight junp up and down with their feet upon the abdomen of a waman,
in order to hasten childbirth. Surely, the woman ocould, in those days,
consider herself a most mistreated individual ! These, and other more
barbaric practices, made the lot of a woman in labor an unenviable one,
In time a more humene civilization evolved which was adverse to
infliocting additional tortures on a human already in the throes of a
most painful ordeal. The first tentative steps forward in the relief
of pain wefe hesitant and uncertain. Mesmerism, as one of the first
steps forward in the relief of pain, had its vogue. Franz A. Mesmer®
was the originator of relief of pain by what has since beoome known
as mesmerism, or a form of hypnotism. Mesmer was regarded by leading

scientists and physiocians as a quack, but he had his followers, those
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most susceptible to suggestion. Samnambulism was a development of mes=-
merism and smacked more of hypnotism, and bad its advoocates, but failed
to relieve operative pain,

Chemists necessarily were the pioneers in the field of anesthetics,
and their experiments in the field of chemistry and daring exploits
deserve honorable mention, Priestly6 discovered nitrous oxide in 1772,
In 1795 Humphry Davy7 wes bold enough to inhale nitrous oxide gas, and
instead of dying he experienced less disastrous sensations; indeed, he
felt so cheerful he felt compelled to laughe In 1800 Davy suggested
tﬂat nitrous oxide gas might have possible anesthetic qualities. Michael
Fa.rada.y8 made the next contribution. He discovered ether, and described
the state into which a person could be thrown by the imprudent inspira=
tion of ether., Thus, Faraday suggested the anesthetic possibilities of
ether. These suggestions were long in being taken at face wvalue, as is
the case with any new and unknown procedure. Henry Hill Hickman® of
Bngland is one of the heroic figures in the development of surgical anes-
thesia., He anesthetized animals with carbon dioxide gas and thus was one
of the first to experiment on animals and prove that pain of surgical
operation could be abolished by the inhalation of a gas., The importance
of maintenance of a constant blood flow and the necessity of being pre-
pared to meet and deal with circulatory collapse was recognized by him,
and this as early as 1824,

In America, the use of ether and nitrous oxide gas was developing.




Stookman of New York, (acoording to Kleiman)lO was one of the first to
demonstrate the exhilarating effects of nitrous oxide. There then de-
veloped the use of ether and nitrous oxide for pleasurable purposes, and
from this the uses of these gases for surgical purposes. These "laugh=-
ing gas parties" and "ether frolics" became quite a vogue. William E,
Clarke, (according to Lyman)ll a young student of chemistry in Rochester,
New York, entertained his companions with inhalations of ether. Because
of these experiences he later administered ether from a towsl to a young
wonan, and Dr. Elijah Pope extracted one of her teeth without pain.

A young physician, Crawford W. Long, (according to Bigelow)l? enter-
tained the idea of administering nitrous oxide gas go patients during
operation to lessen pain; A friend of his, James M, Venable, had two
small tumors on his neok, Venable had participated in "ether ffolios“,
and was induced to inhale ether and to be operated upon while under its
influence., The operation took place on March 30, 1842, without pain to
Venable, and thus ether was used suocessfully in surgery for other than
dental operations.

Dootor Horace Wells, (acocording to Coltqn)l3 on December 10, 1844,
attended a public demonstration of "laughing gas" (nitrous oxide gas) and
noted its analgesic properties, and reascned that the gas could be used
for painless dental operations., On December 11, 1844, one of Wells! own

teeth was extracted while he was under the influence of nitrous




oxide, and he could feel no pain. Wells was unsuccessful in convinocing
a class in surgery at Harvard Medical School of the anesthetic proper-
ties of his preparation, and 36 the advent of nitrous oxide in surgical
anesthesia was delayed.

William Morton, a former partner and pupil of Horace Wells, had
witnessed Wells' unsatisfactory demonstration at the Harvard Medical
School, where he was a student. Morton, a dentist, used ether locally
in the extraction of teeth preparatory to fitting his patients with
artificial teeth. Morton noticed the numbing effects of ether when
applied too freely on the gums, and the idea oscurred to him that per-
haps the whole system could be brought under the influence of ether.
Doctor Charles A. Jackson, Morton's preceptor, encouraged Morton to use
pure sulphuric ether on his patients, after Morton had successfully
anesthetized various animals and had tried it once on himself. On Sept-
tamber 30, 1846, Morton performed his first successful dental operation
while the patient was under the effects of ether inhalation. Morton
then demonstrated his "invention" before the staff of the Massachusetts
General Hospital at the invitation of Doctor C. ¥. Heywood on October
16, 1846.1%

Soon after the discovery and recognition of the possible uses of
inhalation agents in the relief of pain it was tried in obstetrics by
Doctor James Simpson of Edinburgh, Eangland, on January 19, 1847.15
The patient, a gravidd II, para O, was a lame wamen with a badly dis-

torted pelvis. She was in her fourth day of labor, and meking slow



progress, She was given ether to inhale, and Doctor Simpson was able
to perform a difficult version and extraction. In this procedure the
patient was unconscious for a period of twenty minutes, a relatively
long time, in those days. 'Simultaneously, in America, Dootor Crawford
W. Long began using ether in his obstetrical practice. Ether was given
to one patient, on April 7, 1847, anesthesis a la Reine, (during, or-
at the beginning of, each contraction), totaling five administrations
of ether for a period extending over thirty minutes. The patient had
been in labor 5%-hours, and contractions were present every 5 minutes.
The patient did not lose consciocusness, and labor was not retarded. In
experimenting, Doctor Long suspended inhalation of the ether in order
to check on the effesctive foroce of the contractions without the ether,
but noticed no effects other than increased distress on the part of the
patient, In this instance a true scientific attempt was made to ob=-
serve cause and effect of ether on the progress of la‘nor.l2

Dostor Jemes Simpson was not altogether satisfied with ether, and
began a search for other anesthetic agents. He tried various gases,
and finally chose chloroform, and immediately began to use it in his
obstetric practice because it had a more rapid action than etherd®
Simpson was shortly thereafter attacked and defamed by the Scottish
Calvinists as a blasphemer, heretic and agent of the devil, and a pro=-
gram against him was carried out from the pulpit, to the effect that
he was going against God in his endeavors to relieve the sufferings of

women in childbirth. Simpson fought well and hard against these



attacks for six years. On April 7, 1853, obstetrical analgesia by in=-
halation anesthetic agents received a resounding boost when Queen Vic-
toria of England was delivered of Prince Leopold, her eithth child, by
Sir Jemes Clark.l? His anesthetist, John Snow,l7 the first full time
anesthetist, used chloroform, giving 15 minums at a time on a handker=-
chief. The anesthetic was given intermittently and inhalation analgesia
was induced for the patient, who was not unconscious at any time. Queen
Victoria thus became the first of royalty to receive the benefits of
obstetrical anesthesia, and in doing so set an example the Scottish Cal=
vinist clergy were not able to overcome. In 1857 Queen Victoria bore
Princess Beatrice, again submitting to chloroform anesthesia. However,
since the time of Simpson every advance in efforts to remove the pangs of
childbirth has met with oriticism from the medical profession, the laity,
and more especially, the ecclesiastics,

Other agents for the relief of pain in childbirth were advanced. In
1880, Klikovich of Petrograd,18 applied nitrous and oxygen inhalation anes-
thesia to 25 obstetrical cases. He noted that only three or four inhala=-
tions rendered the uterine contractions painless without clouding the con-
sciousness of the laboring woman., In America, Doctor J. Clarence Webster,
of Chicago, used nitrous oxide and oxygen in obstetric practice as early as
1909.19 Scopolamine and morphine analgesia in obstetrics was first suggest-
ed by von Steinblichel, of Gratz, in 1902 (according to Claye).20 In 1914,
Williem H, Knipe®l first reported on the use of "twilight sleep” on

a large number of cases in America. By 1918 the lay press had discovered
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"twilight sleep” and it became quite fashionable for women to have their
babies by this method, Jaeger22 was the first to use pantopon alone and
in combination with scopolamine in obstetrics. The barbiturates soon
antered the pioture after Eunil Fischer, of Berlin,23 had synthesized
barbital (veronal), the first of the barbiturates, in 1902. In 1921 the
first report of the use of the barbiturates in childbirth was made by
Hamblen and Hamlin, of Virginia.24 In 1923, Cleisz, a Frenclman, used
barbital and allylisopropyl barbituric acid in obstetric praotioe.25

Many others reported on the use of a great variety of barbiturates in
labor. Usually, the oral route was used in administering the barbiturates.
Many combinations of drugs were tried, so many that this period of obste-
trical analgesia is rightly called the "Battle of the Barbiturates".

The pantopon and scopolamine era followed the era of "twilight
sleep”. .Gwathmey‘szs synergistic analgesia, consisting of nembutal with
scopolamine, was soon followed by the pantopon, megnesium sulfate, and
rectal ether series. Nikolas Iwanowitch Pirogoff,27 the famous Russian
surgeon, was the first to suggest the instillation of ether into the rec-
tum for surgical anesthesia, Magendie advised Pirogoff that the ether
might be a dangerous procedure and injure the rectal mucosa, Pirogoff
therefore modified his intended method by waporizing the ether. Others
reported on the production of surgical anesthesia by this method. In
1913, Gwathmsyzs reported his experiments with ether and Carron oil,

the misture being given as an enema and slowly introduced into the rec-

8=




tun, Later, Gwathmey used olive oil as the wvehicle for the ether, and
found that he secured some analgesic and anesthetic effect, His method
was used on some 20,000 obstetrical cases and found to successfully re-
lieve the pain of ohildbirth?9 His method wﬁs later modified and sup-
plemented by the addition of quinine to the ether—olive o0il mixture for
rectal instillation and by intramuscular injection of morphine and mag-
nesium sulfate early in labor,.

Avertin in minute quantities rectally was proposed in 1926 by Will-
stdtter and Duisberg?ohut'was not popular because of its depressant ef=-
feot. Paraldehyde has had some use in obstetrics, but its depressing
effect on the vital mechanisms of the fetus caused it to be abandoned.

The search for new and better methods of obstetrical anesthesia was
neverending., The anatomic approach to the control of pain in childbirth
was investigated about the time that obstetric amnesia was being intro-
duced. There were, however, the necessary pienaers in this other ap-
proach to anesthesié. In 1885, J. Leonard Corninén-df New York, experie
mented with the possibilities of spinal anesthesia. He worked with dogs,
attempting to inject solutions of hydrochloride of cocaine into the
space situated between the spinous processes of two of the inferior dor-
sal vertebrae. He said he secured epidural snesthesia, although there
are those who insist that Corning secured spinal and not epidural anes-
thesia. If Corning did not secure spinal anesthesia, he at lease se=
cured regional enesthesia. In 1891 Quinoke?zand Doctor Essex Wynterss of

Enhgland, independently, discovered spinal puncture as a diagnostic pro-



cedure., Thus, another hitherto inviolate area of mans' snatomy was in=-
vaded, with no great disastrous results.

August Bier,34 of Greifswald, Germany, in 1898, produced true
spinal anesthesia in man experimentally, using a solution of cocaine
which he injected into the spinal canal. Bier, in 1899, performed the

first spinal anesthesia in man for surgical purposes. Later in the same

year MatasSd

also produced successful spinal anesthesia in a Negro pa-
tient, this being the first report of spinal anesthesia in the United
States.

In the field of obstetrics, Stoeckel,S® of Marburg, Germany, suggest-
ed utilizing another approach to the anatomic relief of pain in child-
birth, Utilizing the discovery of Cathelin®7 and Sicard38or Paris, that
cocaine solutions deposited in the peridural space by the approach of
the sacral hiatus blocked the painful impulses from the pelvic organs
during labor and delivery, as the afferent fibers entered the dura mater,
Stoeckel applied this knowledge to obstetrics, and thus the first attempt
to relieve the pain of labor by the anatomic approach was made., In 1900
Kreis®9 reported the first use of spinal anesthesia in obstetrics. About
1923 reports of the successful use of caudal anesthesia began to appear in
American literature, and was used quite extensively. Cleland,40 Eopp41 and
Baptisti42 first used more than one caudal injection during a single labor.
Cooke%3 had used spinal anesthesia in many surgical procedures, and was im=

pressed by the analgesia obtained in the perineal region. He reasoned that

this type of anesthesia could be used in childbirth. On March 9, 1918, he



delivered his first obstetrical case with spinal anesthesia, in thirty=-
five minutes, including a low foroeps delivery and the placing of sutures,
He recommended the method highly in an article published in 1923, Pitkin
and MoCormack?4 adapted, in 1928, a method for controlling the pain of
childbirth, which they claimed to be the first instance of caudal anes=
thesia, at least in America. They termed their method "controllable
spinal anesthesia in obstetrics", and reported their findings with

great enthusiasm, desoribing their technique in anesthetizing the sacral
nerves and limiting the anesthesia to the perineum, such anesthesia be-
ing distributed in such a fashion as to cause them to call it a "saddle"
anesthesia.

Cosgrove,45 in 1931, reported on the use of nupercaine subdurally in
obstetrics, and apparently was the first experimentor to use this anes=-
thetic and compare it with procaine (novocaine), a drug then in wide
. usage as a local and regional anesthetic., In 1940, Hingson and Blwards46
began the use of sacral caudal block, and designed continuous caudal an=
algesia, first applied to obstetrics in 1942. Adriani and Roman-Vega?
modified Pitkin and MoCormacks® technique of "saddle™ anesthesia, which
abolished uterine pain as well as perineal pain, and called it "saddle
block™ anesthesia, Adriani48 also suggested changes in Pitkin and Mo-
Cormacks! technique, in 1946. Others,%9s90s51,52 pegan to use "saddle
block" anesthesia and made reports on its use in obstetrics.

Over the years there have been many techniques designed to relisve

pain during ohildbirth,%3 Chloroform analgesia and anesthesia was first







tricians,

Then, there were the teohniques for semi~narcosis and twilight
sleep with soopolamine. These teclmigues were popular in the nine-
teen tens and twenties, and were used during the early stages of
labor. There were various methods of administering the drug, us=
ually in combination with morphine or pantopon, or demerol, or with
the barbiturates., There was a high rate of "blue babies" requiring
resuscitation, with morphine; pantopon wms more successful, not
having the depressing effect on the fetus as did morphine, and a-
chieved a more ideal type of twilight sleep; demerol was more suc-
oceasful than the barbiturates in having less depressing effect on
the fetus. These methods required skill in their usage, constant
observation on the part of the attending physician, and were a great
advancement, by and far, in apalgesia in childbirth, Heroin%° was
tried, and found capable of producing a high degree of analgesia in
a short time. However, its usage in the United States was negligi=-
ble because of its unavailability due to the narcotic laws,

Rectal anesthesia was first studied by Gwathmey during the
was years of 1914-17, and he applied his kmowledge thus acquired to
a study of the effeoct of ether-olive o0il rectal instillations in
obstetrics. This method produced a particularly good analgesia in
home deliveries, but was abandoned in large measure because of a
relatively high fetal mortality attributed to it.2%

Intravenous anesthesia in obstetrics has never enjoyed great
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popularity, probably because of better methods. Sodium pentothal was
the agent used, usually in the terminal stages of labor., Because of

climactic conditions, this method was, and is, used in South Amerioa

in preference to ether, which volatizes too rapidly, and chloroform,

which is too depressing to the fetus, 28

Continuous caudal analgesia enjoyed a tremendous popularity, and
at first seemed to be the ideal obstetrical analgesio. The method ap-
peared to be extremsely promising, but the procedure in itself is a
formidable undertaking, a great deal of pains=taking skill is neoes-
sary, the chance for error is ever-present, injury to the caudal canal
and introduction of infection into the spinal oanal when using the in-
dwelling needle or cather is a serious possible complication, even
more 8o before the era of the antibiotis.

Spinal and continuous spinal anesthesia and analgesia, particular-
ly the "saddle blook" type of anesthesia has had episodes of populare
ity since the 1920's. This method appears to be coming into greater
usage in large hospitals and teaching hospitals, although several of
the hospitals formerly using the spinal technique extemsively have
discontinued this type of obstetrical analgesia.57

Paravertebral anesthesia, peridural segmental snesthesia and peri-
oervical infiltration are other methods which have utilized anatomical
considerations in securing obstetrical anesthesia. Direct infiltra-
tion anesthesia in obstetrics appears to have received a new impetus

recently with the realization that injection of the anesthetic solu-
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tion into a vein did not cause immediate death. Heretofore, this
possibility was always a much feared complication. The advantages
of a properly administered infiltration anesthesia are great, since
there has been demonstrated no mortality due to this methed. Other
variations of this method are the parasacral and pudendal technigues,
more commonly known as parasacral smesthesia and pudendal block,
Pudendal block is becoming more universally used; it does not inhi=-
bit the uterus, is easy to administer and partiocularly valuable for

the terminal stages of labor.

SADDLE BLOCK ANESTHESIA: DESCRIPTION OF, ANATOMIC CONSIDERATIONS, AND

HISTOPATHOLOGIC EFFECTS OF INTRADURAL ANESTHETIC DRUGS

Saddle block anesthesia is a comparatively recent addition to the
armamentarium of the obstetrician. Its increasing application to re-
lieving pain in the terminal phase of vaginal delivery is but one in=-
dication of its' value and usefulness., Yet, none of the numerous
responsible investigaters under=estimate the potential hazards of
spinal anesthesia, and some have been verbose in their condemnation
of its’' use.98

The first description of a "saddle" anesthesia was made as early
as 1928 by Pitkin and MoCormack.2* Others before them had described
the areas anesthetized by spinal anesthesia, and nerves in the spinal

canal affected, but their work did not include the addition of "weigh=



ing" agents in the spinal anesthetic to limit anesthesia to the de-
finite regions so aptly desoribed by "saddle™ anesthesia. Pitkin

and MoCormack oontributed the first attempt to control the level of
spinal anesthesia by the use of "weighing"™ agents in the spinal anes-
thetio to render it hyperbaric and localize the effect of the anes-
thetic. These workers desoribed a type of low spinal blook, introduc=
ed into the subarachnoid space in the low lumbar area and affecting
only the sacral nerves. The anesthesia resulting from the block was
restrioted to the "saddle™ area of the buttock. Analgesia was apparent-
ly limited to the perineum, bordered anteriorly by the symphysis,
posteriorly by the lower portion of the sacrum, and dowm the inner as-
"peots of the thighs for a distance of five or six inches. This parti=-
oular ﬁeohnique sufficed for the terminal phase of vaginal delivery.
Adriani and Roman-Vega47 and Parmley and Adrieni%8 conocurred generally
with the desoription of the term "saddle", but modified the technique
so a8 to permit higher levels of anesthesia sufficient to abolish
uterine as well as perineal pain. Analgesia extended then as high as
the umbiliocus, both anteriorly and posteriorly, and involved the legs
as woell, Bryan59 states, "the term saddle block is a desoriptive one
defining the area of the lower abodmen, perineuwm and thighs."

Although obstetriocal spinal anesthesia had been used as early as

1923,45 end had been thoroughly investigated and enthusiastiocally re-=
ported by Pitkin and MoCormack® in 1928, none of the methods of region-

al block had gained any degree of acoeptance. When Cleland®0 in 1933



reported, after a study of comparative anatomy, on the pathways of
pain from the fundus and birth canal in animels, the more practical
aspects of spinal anesthesia in obstetrics in the human were made
available., His oonclusions, briefly, were that afferent impulses
should enter the cord from the human fundus at T 11 and 12; from
the cervix, vagina and perineum at S 2, 3 and 4, The acouracy of
these conclusions he proved by performing bilateral paravertebral
blocks at T 11 and 12, and effectively bloocked fundal pain. Then,
he anesthetized the saoral nerves by injeoting an anesthetic solu=
tion caudally, with resultant complete relief of pain in cervix,
vagina and perineum. These experiments were utilized by Hingson
and Bwards® in introducing ocontinuous caudal anesthesia. By thus
defining the pain pathwmys to the uterus, cervix, vagina and peri=
neun, further developments and variations ensued, resulting in
"saddle block"™ anesthesia as the simplest and most practical method
of spinal anesthesia in childbirth,

According to Davis, Haven and GivensBl drugs exert a specifio
toxio destructive effeoct on nerve tissue. These investigators were
among the first to ascertain, by experiments on dogs, definite
changes in the structures of the spinal cord. Various investigators
had found changes in the cord, though none of them agreed with one
anocther by finding identical ohanges. Davis, et al., found that a
oconstant ohange was an apparent meningeal reaction of some degree.

This reaction was more marked with larger doses. (This is not sur-
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prising when the volume of anesthetio drug injected intrathecally
varied from 10 milligrams up to as muoh as 250 milligrams durjng

the course of a single operation). There was an inflemmatory re-
action of the arachnoid, with thiokening of the membrane and colleo=
tions of proliferated arachnoidal cells and of plasms o0ells in the
interstices of the membrane. Exudates were present, of the lympho=-
cytic type. They found that there was organization of this inflamma-
tory reaction with fibrotioc socarring of the meninges, more marked in
those areas most frequently chosen as sites to be anesthetized. 1In
the ganglion oells themselves there was a moderate degree of swelling,
edema of the nuoclear membrane, eccentricity of the shape of the nu=
cleus and a finely granular appearance of the Nissl granules about
the periphery of the cell. This was interpreted to be a stage of
retrograde degeneration, due to the action of the anesthetic agent

on the anterior roots. These abnormalities of the ganglion cells
woere found to disappear in 60 to 90 days. Also observed were swell-
ing and fragmentation of the axis oylinder, plus signs of degenera=
tive changes of the fiber tracts of the cord, which were not, however,
of a permanent nature. Others,62 have stressed the possibility of
damage to the cord coverings and structures as being the etiologiocal
faotors in neurologic ocomplications following spinal anesthesia. In
view of the faot that in recent years, in all fields where anesthesia
is desired, and spinal anesthesia serves the purpose, there is no

hesitation in injecting anesthetic drugs intratheocally, it would ap-
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pear that the general concensus of opinion is there is little likeli-

hood of damage to the spinal cord structures due to the drug itself.

CONTRAINDICATIONS TO SADDLE BLOCK ANESTHESIA

Saddle block anesthesia can be used in obstetrics when inhalation
anesthesia is definitely contraindicated. Still, saddle block anes-
thesia has its limitations. As with any anesthetic, there are situa-
tions and oonditions during which time the introduotion of any abnor-
mal physiologic state is inadvisable. These contraindications may be
separated into two catagories, obstetrical and general contraindica=-
tions.65 Obstetrical contraindications are:
(1) Pelvic djgproportion.
(2) Placenta praevia.
(3) Abruptio placenta.
(4) Unengaged head.
(8) Necessity for intrauterine manipulations (such as
podalic version).
General absolute ocontraindications are:
(1) Disease of the cerebrospinal system such as meningitis,
cranial hemorrhage, tumors, or poliomyelitis.
(2) Horibund or comatose condition.

(3) sSepsis with blood stream infection.



(4)
(5)

(6)

(7)

Perniocious anemia with or without cord symptoms.
Arthritis, spondylitis, and other diseases of the
spinal column rendering spinal punoture impossible.
Tuberoulosis, or metastatic lesions in the spinal
column,

Pyogenioc infections of the skin, at or adjacent to

the site of puncture.

General relative contraindications:

(1)
(2)
(3)

(4)
(5)
(6)
(7)

(8)

(9)
(10)

Hysteria or excessive nervous tension,

Chronic backache.

Preoperative headache of long duration, or a history
of migraine.

Hypersensitivity to drugs used.

Possibility of severe hemorrhage.

Shook,

Cardiac decompensation, massive pleural effusion and
markedly inoreased abdominal pressure (as in ascites
or tumor).

Hypotension, due to Addison's disease or assoociated
with shook,

Hemorrhagic spinal fluid.

Extreme obesity.
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AIM OF SADDLE BLOCK ANESTHESIA

The ideal obstetric anesthetic and analgesic agent is the one which
will provide absolute safety for both the mother and the fetus. Many
investigators have labored long and hard in the search for such a tech-
nique. Same progress has been made in this search. From the standpoint
of the fetus the spinal method of obstetric anesthesia cannot be surpass-
ed because toxicologic drug reaction and depression are absent. From the
standpoint of the parturient, complete subjective relief during the most
painful and traumatizing period of childbirth is secured, with a minimum
of disocomfort present in obtaining such relief. The factor of safety to
the parturient is of momentous importance, and it is with this goal in

mind that saddle block anesthesia was introduced to obstetrics.

CORRECT TECHNIQUE IN SADDLE BLOCK ANESTHESIA

Those obstetricians whom have had extensive experience with saddle
block anesthesia agree that for maximum safety to the fetus spinal anes-
thesia has no equal. The welfare of the fetus being assured, so far as
the anesthetic is concerned, the main objections have to do with the
possible reactions of the anesthetic agent with respect to the mother,
and secondarily, the fetus., Aside from the possibilities that the
patient may be sensitive to the anesthetic agent used there can exist

little grounds for other objections provided the proper technique of
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spinal punoture is carried out every time such a.procedure is undertaken.
There have been fatalities with spinal anesthesia',f54 or, at least, spinal
anesthesia was a contributing faotor.5°

The possibility that a patient to whom an anesthetic drug is given
intrathecally may be sensitive to the drug always exists. Therefore, the
proper precautionary measure to employ is to test the individual for sen-
sitivity to the particular drug which is to be used. This can easily and
simply be done by injecting O.l to 0.2 cubic centimeters of the drug intra-
dermally, or by instilling 4 or 5 drops into one nostril.b6 It is apparent
that only those anesthetic drugs should be chosen which have been accepted
by the Council on Pharmacy and Chemistry, and which have stood the test of
olinical trial.5?

A thorough knowledge of the anesthetic drug to be used, effective
oconcentrations, limitations and toxicity, is always desirable. Too often
agents are used with whose properties the operator is unfamiliar; he does
not kmow what to look for by way of undesirable side effects, does not re=-
cognize them when they manifest themselves, and does not lknow what to do
to counteract, or minimize such effects. The anesthetic drug is the work-
ing tool, and must be used properly.

Preanesthetic medication is an all important must., In the case of
any spinal anesthesia this consists of three-fourths grain of ephedrine
sulfate, injeocted suboutaneously fifteen minutes before the amesthetic is

given., For convenience, this usually can be given in a mixture with 1 per



cent procaine hydrochloride (novocaine) which is used for the intradermal
wheal and infiltration of the suboutaneous tissues and structures about
the interspinous 1igam9nt.68 Analgesiocs and sedatives may be given dur-
ing the course of labor, at the discretion of the attending physician,
though it must be remembered that these latter drugs are not the antidote
in spinal anesthesia.

The apparatus used for the usual saddle block anesthesia is extremsly
simple. Needed are only a large hemostat, a 2 cubic centimeter hypodermio
syringe, a spinal needle (20 to 22 gauge) with a short bevel, a short 1%
inch, 22 gauge needle to withdraw anesthetic solution from the ampule, an
ampule ocutter, an aleohol sponge, a merthiolate sponge and an ampule of
the anesthetic to be used., If skin and suboutaneous tissues are to be
anesthetized, an ampule of epinephrine or ephedrine sulfate in solution,
en ampule of 1 per ocent solution of procaine hydrochloride (novocaine), a
2 oubio oentimeter hypodermic syringe, a l%-inoh, 23 gauge needle and a
small mixing glass are required. Sterile gloves and towels are required
for proper asepsis. The anesthetio to be used for the épinal injection
should always be drawn into one of the 2 cubic centimeter hypodermic
syringes beforehand, and placed to one side so that it can be attached to
the spinal needle as quiockly as possible.

The patient is placed in a sitting position with her legs hanging over
the edge of the bed, or delivery table, whichever is used, her back entire=-
ly bare, supported by an assistant and eﬁoouraged to flex her back so as to

separate the spinous processes of the vertebrae as much as possible. The




area over the spine where the puncture is to be made (on a level with the
jliac orest) is painted first with the alcohol sponge, then with the mer-
thiolate sponge, and allowed to dry. One edge of a sterile towel is fold-
ed over the gloved fingers and placed on the bed or delivery table as
closely to the buttooks of the patient as possible, without contaminating
the gloved hands. The fourth interspace is located, as well as the spin-
ous processes of L 4 and 5. The level of thé iliac orest should be mark=
ed by having the assistant place the edge of the palm of the hand at the
lateral iliac crest. A skin wheal is raised over the interspace selected
for intradermal injection using the lé'inoh, 23 gauge needle on a 2 cubic
centimeter hypodermic syringe; then the deeper subcutaneous tissues are
anesthetized by slowly advancing the needle straight into the area to be
penetrated by the spinal needle, withdrawing the needle partially and
directing the needle first to one side, then to the other, of the inter=-
spinous ligement, injecting the solution as the needle is advanced in each
instance. The hypodermic syringe is filled with 1 one per cent procaine
and at least 15 milligrams of epinephrine or ephedrine sulfate solution.
The spinal needle is then introduced into the spinal canal, with the
bevel of the needle facing laterally as the point enters the dura (if
possible), the stylet is withdrawn and the spinal fluid is allowed to
drip until clear and a free flow of fluid is obtained. If a free flow of
fluid is not obtained, replace the stylet, either advance the needle a

fraction of an inch further (if it is felt that the needle is not advanced
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far enough), or withdraw the needle and try again. When the needle point
is in the spinal canal, turn the needle so that the bevel of the needle is
pointing down (caudad). Attach the hypodermic syringe filled with the
anesthetic solution to be used and previously prepared, to the spinal
needle securely, withdraw a small amount of spinal fluid (0.l cubioc centi-
meters)66 so as to ascertain whether the end of the spinal needle is still
within the spinal canal, Select a time for injection between contractions,
and injeot slowly to the count of "one-and-two-and-‘bhree",66 wait 10 seconds,
reinsert the stylet and withdraw the needle not too quickly and not too
slowly. Place a gauze bandage over the site of puncture with tape. The
patient should remain sitting for exactly 30 seconds following the injec—
tion, beginning with the injeotion. The patient is then assisted in assum=-
ing the recumbent position, two pillows being placed under her head. The
pulse, blood pressure, respirations and- fetal heart tones should be cheoked
before administration of the anesthetisc, immediately after lying down, end
every five minutes thereafter for twenty minutes.

Perhaps a few do's and don't's are pertinent,

The oleansing and sterilizing of apparatus used in the administration
of spinal anesthesia should be carefully supervised. Do not rinse appara=
tus, needles, hypodermic syringes, etoc., with saline solution, use then

dry, particularly when using nuperoaine.66

The contents of the ampules should be inspected carefully and should

be olear and free from insoluble particles and crystals, If there is




even a faint suggestion of turbidity or cloudiness, discard the ampule.
Ampules containing spinal anesthetic drugs should be sterilized by soak-
ing them in a non-irritating, colored sterilizing solution such as a l
to 1,000 solution of zephiran., The addition of a dye such as methylene
blue to the solution in which empules are immersed is of value in detect=-
ing the occasional defective empule into which the sterilizing solution
has leaked. Do not use sterilizing solutions containing alcohol, phenol
or formaldehyde.sl

The spinal needle should always be tested for the occasional defec-
tive needle by taking the needle between thumb and middle finger, with
the stylet out, end arcing the needle once or twice. This procedure
will detect the weakened or defective needle ahead of time, and prevent
its breaking off during or after insertion.69

It is advisable to perform the operation of spinal anesthesia in the
bed as much as possible, in order not to frighten the patient or to render
them apprehensive in any degree by too obvious and painstaking prepara-
tions, and thus over-impressing the patient with the seriousness of the
procedure. Saddle block snesthesia has becoms a relatively commonplace
procedure, but one should never underestimate the psychic effect on a
patient already extremely apprehensive and upset. Spinal snesthesia
should never be forced upon a patient - the type of anesthesia to be ren-
dered should be talked over with the patient and agreed upon before hand.

The assistant supporting the shoulders of the patient sometimss has
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a difficult task eliciting the full cooperation of the patient. Asking
the patient to flex, or "aroh" the back, and having her perform this
maneuver are two different things, The assistant can remnder valuable aid
by having the éatient fold her arms over her ohest, each hand grasping
the opposite upper arm, the better to keep the patients' hands away from
the area in which the spinal punoture is being made. Never should pres=
sure be exerted on the patients! head or the back of he; neck in order
to induce the patient to flex her back more. This praotice may be per=
missable for the ordinary spinal anesthetic, but with the pregnant woman,
should be thoroughly discouraged.

In endeavoring to introduce the spinal needle into the spinal canal
the needle should be held with the thumb and first two fingers of the
hand with the index finger on the knob of the stylet, and the shaft of
the needle held between the thumb and middle finger, Holding the spinal
needle in this fashion enables one to guide the needle accurately, and
better to feel degrees of resistance as the needle passss through the tis-
sues, Using the thumb on the kmow of the stylet is considered poor tech=
nique.70

The area selected for insertion of the spinal needle should be in line
with the spinous processes of the vertebrae, and directed in such a manner
as to avoid going lateral to the ligamentum spinosum. The needle should
enter the skin just below the lower border of the 4th lumbar spinous pro=

cess, and pushed into the tissues on a line at right angles
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with the baok at that point. Too often the simple anatomiocal position of
the spinous processes, when the baock is flexed, is forgotten, and the
needle is direoted much too oephaa.la.d.‘rl

If the spinal oanal is not located on the first try, then the spinal
needle should be almost completely withdrawn, until the tip is just be=-
neath the skin, and then redireoted again. The needle should be advanced
oautiously; when it is thought that the tip of the needle is within the
spinal oanal, the stylet should be withdrawn, and sufficient time allowed
for spinal fluid to reach the end of the needle and be seen. Then, the
stylet should be replaced, the needle turned several times and the stylet
withdrawn again, and the flow of spinal fluid should again be given time
to reach the end of the needle,

Should a bloody tap be secured whioch does not clear up in the first
few drops, the needle should be withdrawn and reinserted in the next high-
er interspaoe.68 Careless prodding,-nor repeated attempts in a single
vertebral space should be done. Rather, if an apparently perfectly direct-
ed needle results in a dry tap, withdraw the needle, make certain the
patient is properly positioned, inspect the entire vertebral ocolwumn, locate
the proper interspace and try again.

Attempting to do a spinal puncture through a small hole in a sheet
is pure folly, although it looks good. The entire vertebral column should
be visible, so that any oorreotions necessary in direocting the needle can

be easily and quiockly visualized.7?



PURPOSE OF EXPERIMENT WITH SADDLE BLOCK ANESTHESIA

The purpose of this experiment is to determine the relative merits
of saddle block anesthesia when various anesthetic agents are used, these
being: (1) "Heavy" nupercaine

(2) Metycaine
(3) Metycaine with epinephrine

These three anesthetic agents are compared as to (1) duration of
analgesia, (2) relief of pain, (3) toxicity, (4) undesirable side effects,
(5) rapidity of onset of analgesia, and (6) general acceptibility for

saddle block anesthesia in obstetrics.
MATERIAL

The 110 patients studied were delivered with saddle block anesthesia
administered when they were in the terminal stages of labor, (i.e., at
the end of the first stage of labor, or just beginning the second stage
of labor). Providing there were no contraindications, the patients were
given saddle blocks as they presented themselves for delivery, no effort
being made to 1imit the anesthesia entirely to multiparous women, or to
primiparous wamen. The solﬁtions used were:

Solution #1 - "Heavy" nupercaine*

*Supplied by Ciba Pharmaceutical Products, Inc,, Summit, New Jersey.



Solution #2 = Metycaine*
Solution #3 - Metyoaine with epinephrine*

Solution #1 ("heavy" nupercaine) is a complex amine derivative of
quinoline, the hydrochloride of alpha=butyl oxycinohoninic acid diethyl=-
ethylenediamide. Nupercaine forms hygroscopic crystals which are color-
less, tasteless, and odorless. It is alcohol and water soluble. The
aqueous solutions are stable and may be boiled without deterioration.
When in contact with the slightest amount of alkali, and dissolved in
water, nuperoaine is precipitated in the form of an insoluble base.66

Nupercaine has a selective affinity for nervous tissue, paralyzing
petipheral nerves without initial stimulation., Nupercaine is considered
to be more potent than any of the other local anesthetics, and can be
used in greater dilutions and/br lower total dosage. Bermnett?® et al,
have found nupercaine to be minimally effeotive in dilution 66 times
greater than cocaine, and 166 times greater than procaine (novocaine).
"Heavy" nupercaine was administered in 1 cubic centimeter dosage of a
dextrose-nupercaine mixture, each oubic centimeter containing 2.5 milli-
grams nupercaine and 50 milligrams of dextrose in sterile distilled
water. In all, 59 patients received "heavy"™ nupercaine.

Solution #2 (metyocaine)74 belongs to the group of substituted
piperidino-alkyl benzoates. It is an odorless, white, crystalline

powder, easily soluble in water, alcohol and chloroform, but insoluble

*¥Eli Lilly and Company, Indianapolis 6, Indiana.
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