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lllTRODUCTION AND HISTORY OF .ANESTHESIA .AND ANALGESIA m OBSTETRICS 

Fran Time Immemorial the pain of ohildbirth has been i:he lot of the 

female. There has been no other tribulation so singly antioipated, or 

so unerringly inesoapable, as the pain during ohildbirth. Man has des­

oribed the pain c ono ami tant with ohildbirth rather well, but seemed ac­

tually to have had little to offer by way of relief to the lying-in wo-

man. The Bible1 alludes to the travail of ohildbirth, and in desoribing 

fear and pain oa.n only compare the worst possible as that experienced by 

the woman in ohildbirth. Bl.rly efforts to relieve the pain of ohildbirth 

are reoorded in early Chinese history, when opiates and soporific potions 

were used.2 In Shakespeare's "R•o and Juliet"3 a gift given to Juliet

by the Friar oonsisted of a distilled liquor 111ereof she should drink, 

and 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 gi?en 

the pa.rl!lrient woman. Many midwives oontrived to make childbirth as 

painless as possible by rendering t he patient intoxicated wit h  alcohol. 

Witohes 1 brews had their pla.oe, but apparently were not generally acoept­

ed - women bore their children without analgesia aid, outside that kind­

ly rendered available by Mother Nature. 

Mans' oruel ty to his fellows is a well known fact. His advent into 

this world., and the adverse conditions under 1'fh.ioh he made his 



entra.noe were in no wi. se minimized, but his bearer was subjeoted to 

hideous routines designed for the benefit of no one. These early 

oivilizations devised a great many meohanioal torture devioas to 

staid" in bringing on ohildbirth. 4 Some native tribes in the South

Paoifio bound their wamen to trees, hands tied overhead, and the 

ohild was delivered with the patient standing ereot. This praotioe 

was not as bad as it sounds. But the Apaohe Indians suspended their 

warn.en frOlll. a tree, with a rope under the armpits of the woman; then 

the strong braves of the tribe grasped the parturient above the f'un­

dus of the uterus and swung all their weight against it. Some Asiatic 

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 taohniques oonsisted of' having men of great 

weight jump up and down with their feet upon the abdomen of a woman, 

in order to hasten ohildbirth. Surely, the woman could, in those days, 

o onsider herself' a most mistreated individual ! These, and other more

barbario praotioes, made the lot of a woman in labor an unenviable one. 

In time a more humane oivilization evolved whioh was adverse to 

in:t'lioting additional tortures on a human already in the throes of' a 

most painful ordeal. The first tentative steps forward in the relief' 

of' pain were hesitant and unoertain. 'Mesmerism, as one of the first 

steps forward in the relief of pain, had its vogue. Franz A. Mesmer 5 

was the originator of relief of pa.in by what has sinoe beoome known 

as mesmerism, or a form of hypnotism. Mesmer was regarded by leading 

scientists and physioians as a quaok, but he bad his follmvers, those 



most susceptible to suggestion. Sannambulism was a development of mes­

merism and smacked more of hypnotism, and had its advooates, 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 was bold enough to inhale nitrous oxide gas, and 

instead of dying he experienced less disastrous sensations; indeed, he 

felt so oheerf'ul he felt compelled to laugh. In 1800 Davy suggested 

that nitrous oxide gas might have possible anesthetio qualities. Michael 

Faraday8 made the next oontribution. 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 value, as is 

the case with any new and unknown procedure. Henry Hill Hickman9 of 

lhgland 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 ciroulatory collapse was recognized by him., 

and this as early as 1824. 

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



Stoolona.n of New York, (aooording to Kleiman)10 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 

frcm this the uses of these gases for surgical purposes. These "laugh­

ing gas parties" and "ether frolics" beoame quite a vogue. William E. 

Clarke, (according to tyman.)11 a young student of chemistry in Rochester,

New York, entertained his oompanions with inhalations of ether. Because 

of these experiences he later administered ether from. a towel to a young 

woman, and Dr. Elijah Pope extracted one of her teeth without pain. 

A young physician, Craw.f'ord W. Long, (aooord.ing to Bigelow)l2 enter­

tained the idea of administering nitrous oxide gas to patients during 

operation to lessen pain. A friend of his, Jam.es M. Venable, had two 

small tum.ors on his neok. Venable had participated in "ether frolios", 

and was induoed to inhale ether and to be operated upon while under its 

influence. The operation took plaoe on Maroh 30, 1842 ., without pain to 

Venable, and thus ether was used suooessfully in surgery for other than 

dental operations. 

Dootor Horaoe Wells, (acoording to Colton)l3 on Deoember 10, 1844, 

attended a publio demonstration of "laughing gas"(nitrous oxide gas) and 

noted its analgesia properties, and reasoned that the gas oould be used 

for painless dental operations. On December 11, 1844, one of Wells' own 

teeth was extraoted while he was under the int'luenoe of nitrous 



oxide, and he could feel no pain. Wells was unsuccessful in convincing 

a class in surgery at Harvard Medical School of the anesthetic proper­

ties of his preparation, and so the advent of nitrous oxide in surgical 

anesthesia was delayed. 

William Morton, a former partner and pupil of Horaoe Wells, had 

witnessed Wells' unsatisfactory demonstration at the Harvard Medical 

Sohool, 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 oocurred to him that per­

haps the whole system oould be brought under the influence of ether. 

Doctor Charles A. Jackson, Morton's preceptor, enoouraged 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

tember 30, 1846, Morton performed his first suooessful dental operation 

while the patient was tm.der the effects of ether inhalation. Morton 

then demonstrated his "invention" before the staff of the Massachusetts 

General Hospital at the invitation of Doctor c. F. Heywood on October 

16, 1846.14

Soon after the discovery and recognition of the possible uses of 

inhalation agents in the relief of pain it was triad in obstetrics by 

Doctor James Simpson of Biinburgh, �gland, on January 19, 1847 •15

The patient, a gravida· II, para o, was a lame 1.'l'amen with a badly dis• 

tortad pelvis. Sha was in her fourth day of labor, and making slow 
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progress. She was given ether to inhale., and Doctor Simpson was able 

to perform a diff'ioult version and extraotion. In this procedure the 

patient was unoonsoious for a period of' twenty minutes, a relatively 

long time, in those days. Simultaneously., in America, Doctor Cra.w:t'ord 

w. tong beg� using ether in his obstetrical practioe. Ether was given

to one patient, on April 7., 1847, anesthesia a la leine, (during, or· 

at the beginning of., eaoh contraction) ., totaling five administrations 

of ether for a period extending· over thirty minutes. The patient had 

been in labor 5� hours., and oantraotions were present f!/Very 5 minutes. 

The patient did not lose oonsoiousness, and labor was not retarded. In 

experimenting., Doctor Long suspended inhalation of the ether in order 

to oheok on the effeotive foroe of the oontraotions without the ether., 

but notioed no ei'feots other than increased distress on the part of the 

patient. In this instanoe a true soientifio attempt was made to ob­

serve cause and effect of ether on the progress of labor.12

Doctor James Simpson was not altogether satisfied with ether, and 

began a searoh for other anesthetic agents. He tried various gases.,

and finally ohose ohlorof'orm, and immediately began to use it in his 

obstetric praotioe because it had a more rapid aotion than ether.J.6

Simpson was shortly thereafter attacked and def'al!led by the Scottish 

Calvinists as a blasphemer., heretic and agent of the devil, and a pro­

gram against him was carried out f'rom 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 
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attacks for six years. On April 7, 1853, obstetrical analgesia by in­

halation anesthetic agents received a resounding boost when Queen Vio­

toria of England was delivered of Prince Leopold, her eithth ohild., by 

Sir Jam.as Clark.17 His anesthetist, John Snow, 17 the first full time

anesthetist, used chlorof'orm., giving 15 minums at a time on a handker­

chief'. The anesthetic was given intermittently and inhalation analgesia 

was induced f'or the patient, who was not unconscious at any time. Queen 

Victoria thus beoa.m.e 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 Viotoria bore 

Princess Beatrice, again submitting to chloroform anesthesia. However, 

since the time of Simpson (!fV'ery advance in efforts to remove the pangs of 

childbirth has met with criticism from the medical profession, the laity, 

and more espeoially, the aoolesiastics. 

Other agents £or the relief' of' pain in childbirth were advanced. In 

1880, Klikovich of Petrograd,18 applied nitrous and oxygen inhalation anes­

thesia to 25 obstetrical oases. He noted that only three or four inhala­

tions rendered the uterine contractions painless without olouding the con­

sciousness of the laboring woman. In America, Dootor J. Clarence Webster, 

of Chicago, used nitrous oxide and oxygen in obstetric praotice as early as 

1909.19 Soopolam.ine and morphine analgesia in obstetrios was first suggest­

ed by von SteinbUohal, of Gratz, in 1902 (aooording to Claye).20 In 1914,

William H. Knipe2l first reported on the use of "twilight sleep" on 

a large number of oases in America. By 1918 the lay press had disoavered 



"twilight sleep" and it beoame quite fashionable for women to have their 

babies by this method. Jaeger22 was the first to use pantopon alone and 

in combination with soopolamine in obstetrics. The barbiturates soon 

entered the pioture after »nil Fisoher, 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 Frenohma.n, used

barbital and allylisopropyl barbituric acid in obstetric praotioa.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 soopolamine era followed the era of "twilight 

sleep". Gwathmey's26 synergistic analgesia, consisting of nembute.l with 

soopolamine, was soon followed by the pantopon, magnesium sul.fate, and 

rectal ether series. Nikolas Iwanowitoh Pirogoft,27 the .famous Russian 

surgeon, was the first to suggest the instillation of ether into the rec­

tum for surgioal anesthesia. Magendie advised Pirogoff that the ether 

might be a dangerous procedure and injure the rectal mucosa. Pirogoff 

therefore modified his intended method by vaporizing the ether. Others 

reported on the production of surgical anesthesia by this method. In 

1913� Gwathmey-28 reported his experiments with ether and Carron oil,

the misture being given as an enema and slowly introduced into the reo-
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tum. Later, Gwatbmey used olive oil as �he vehicle for the ether, and 

found that he secured some anal�esio and anesthetic effeot. His method 

was used on some 20,000 obstetrical cases and found to suooess:f'ul.iy re­

lieve the pain of ohildbirth�9 His method �s later modified and sup­

plemented by the addition of quinine to the ether-olive oil 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

stMtter and Duisberg�0outwas not popular because of its depressant ef­

feot. Para.ldehyde has had some use in obstetrics, but its depressing 

effeot on the vital mechanisms of the fetus oaused 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 tha� obstetric amnesia was being intro­

duoed. There were, however, the necessary pion.ears in this other ap­

proach to anesthesia. In 1885, J. Leonard Com� of New York, experi­

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 anesthesia, although there 

are those who insist that Corning secured spinal end not epidural anes­

thesia. If Coming did not secure spinal anesthesia, he at lease se­

cured regional anesthesia. In 1891 Quinoke;282'ld Doctor Essex Wynter3� -or

Blgland, independently� discovered spinal puncture as a diagnostic pro• 



oedure. Thus, another hitherto inviolate area of mans' anatomy was in­

vaded, with no great disastrous results. 

August Bier,34 of Greifswald, Germany, in 1898, produoed true

spinal anesthesia in man experimentally, using a solution of oooaine 

whioh he injeoted into the spinal oanal. Bier, in 1899,_performed the 

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

year Matas35 also produoed suooessful spinal anesthesia in a Negro pa­

tient, this being the first report of spinal anesthesia in the United 

States. 

In the field of obstetrios, Stoeckel,36 of Marburg, Germany, suggest­

ed utilizing a.noth�r approach to the anatomic relief of pain in child­

birth. Utilizing the discovery of Cathelin37 and Sioard38of Paris, that

cooaine solutions deposited in the peridural spaoe by the approaoh of 

the saoral hiatus blooked the painful impulses from the pelvio organs 

during labor and delivery, as the afferent fibers entered the dura mater, 

Stoeokel applied this knowledge to obstetrics, and thus the first attempt 

to relieve the pain of labor by the anatomic approach was made. In 1900 

Kreis39 reported the first use of spinal anesthesia in obstetrios. About 

1923 reports of the suooessful use of oaudal anesthesia began to appear in 

American literature, and was used quite extensively. Cleland,40 Hopp41 and 

Baptisti42 first used more than one oaudal injeotion during a single labor. 

Cooke43 bad used spinal anesthesia in many surgical prooedures, and was im­

pressed by the analgesia obtained in the perinea! region. He reasoned that 

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



delivered his first obstetrical case with spinal anesthesia 1 in thirty­

five minutes, inolud:ing a low foroeps delivery and the plaoing of sutures. 

He reoammended the method highly in an artiole_published in 1923. Pitkin 

and Mo'cormaok44 . adapted1 in· 1928, a method £or oontrolling the pain 0£ 

ohildbirth, whioh they olaimed to be the first instanoe of caudal anes­

thesia1 at least in .America. They termed their method uoontrollable 

spinal anesthesia in obstetrics", and reported their findings with 

great enthusiasm, desorib:ing their technique in anesthetiz� 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 "saddleu 

anesthesia. 

Cosgrove,45 in 1931, reported on the use of nuperoaine subdurally in

obstetrics, and apparently was the first experimentor to use this anes­

thetic and compare it with procaine (novooaine), 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 1 first applied to obstetrics in 1942. Adriani and Roman•Vega47

modified Pitkin and MoCormacks' technique of "saddle" anesthesia, which 

abolished uterine pain as well as perineal pain, and called it "saddle 

blook" anesthesia. Adriani48 also suggested changes in Pitkin and Mo­

Cormaoks' technique, in 1946. others,49 ,SO,Sl,52 began to use "saddle 

block" anesthesia and made reports on its use in obstetrics. 

OVer the years there have been many techniques designed to relieve 

:i;:ain during ohildbirth.53 Chloroform analgesia and anesthesia was first



given to a woman in labor by Sim.pson.16 This type of analgesia and anes­

thesia is still used, especially in home deliveries and by older prac­

titioners. This has been called "anesthesia a la Reine" because it was 

given to Queen Victoria of England at the beginning of each contraction. 

Chloroform is a potentially dangerous anesthetic, and the operator must 

know the proper technique of its administration during labor. Its use 

is best suited for the terminal stages of labor. 

Ether in obstetrics was first instituted by Sim.pson,15 in 1846. The 

usual method of producing analgesia is by the open-drop technique, and 

is given intermittently, at the beginning and during each contraction, 

with the patient being further anesthetized should cervical or vaginal 

lacerations oocur, or episiotomy be performed. 

Divinyl ether was introduced into obstetrics by Wesley Bourne, 54 

usually administered by the open-drop method and the closed system. This 

agent is not used extensively today, but may have value in multiparous 

patients in terminal labor because of the rapidity of its action. 

Nitrous oxide, ethylene and cyclopropane have been popular as 

agents of pain relief in obstetrics. Nitrous oxide has been used con­

siderably longer than either of the other two agents. Nitrous oxide 

can be used during the first stage as well as during the terminal stages 

of labor. Ethylene is highly explosive, and therefore not used exten­

sively today. Cyclopropa.ne is used quite extensively in some sections 

of the country as an analgesic during the terminal stages of labor, but 

its potentoy and explosiveness causes it to be avoided by most obste-
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trioians. 

Then, there were the teohniques for semi-naroosis and twilight 

sleep w.i. th soopolamine. These teolmiques 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 oombination with morphine or pantopon, or demerol ., or with 

the barbiturates. There was a high rate of "blue babies" requiring 

resusoitation., w.i. th morphine; pantopon was more· suocesstul, not 

having the depressing effeot on the fetus as did morphine, and a• 

ohieved a more ideal type of twilight sleep; damerol was more suo­

oeasful than the barbiturates in having less depressing e££eot on 

the fetus. These methods required skill in their usage, oonstant 

observation on the part ot the attending physioian, and -were a great 

advancement, by and far, in analgesia in childbirth. Heroin55 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 narootio laws. 

Reotal anesthesia was first studied by Gwathmey during the 

was years of 1914-17, and he applied his knowledge thus acquired to 

a study of the effeot of ether-olive oil 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. 28

Intravenous anesthesia in obstetrics has never enjoyed great 



p·opularity, probably because of better methods. Sodimn pentothal was 

the agent used, usually in the terminal stages of labor. Because of 

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

in preference to ether, which volatizes too rapidly, and cblorotorm., 

vmioh is too depressing to the fetus. s6

Continuous caudal analgesia enjoyed a tremendous popularity, and 

at first seemed to be the ideal obstetrioal analgesio. The method ap­

peared to be extremely promising, but the prooedure in its elf 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 

a.nd introduction of infeotion into the spinal oanal when using the in­

dwelling needle or oather is a serious possible complication, even 

more so before the era of the antibiotio. 

Spinal and continuous spinal anesthesia and analgesia, particular­

ly the "saddle blook" type of anesthesia has had episodes of popular­

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 extensively have 

discontinued this type of obstetrical analgesia.57 

Paravertebral anesthesia, peridural segmental anesthesia and peri­

oervical infiltration are other metheds -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 oause immediate death. Heretofore, this 

possibility was alvm.ys a much feared complication. The advantages 

of a properly administered infiltration anesthesia are great, since 

there has been demonstrated no mortality due to this method. Other 

variations of this method are the parasaoral and pudendal teohniques, 

more commonly k:nO'Wll as parasacral anesthesia and pudendal blook. 

Pudenda! blook is beooming more universally used; it does not inhi­

bit the uterus, is easy to administer and particularly valuable for 

the terminal stages of labor. 

SADDLE BLOCK ANESTHESIA: DESCRIPTION OF, .ANATOMIC CONSIDERATIONS, AND 

HISTOPATHOLOGIC EFF:EI:TS OF INTRADURAL .ANESTHETIC DRUGS 

Saddle blook 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 0£ its' value and usefulness. Yet, none of the numerous 

responsible investigators under-estimate the potential hazards of 

spinal anesthesia, and some have been verbose in their condemnation 

of its 1 use. 58

The first description of a "saddle" anesthesia was ma.de as early 

as 1928 by Pitkin and MoCormack.44 Others before them43b.ad described

the areas anesthetized by spinal anesthesia, and nerves in the spinal 

canal affected, but their work did not include the addit'ion of "weigh-

-15-



ing" agents in the spinal anesthetio to limit anesthesia to the de• 

finite regions so aptly desoribed by "saddle" anesthesia. Pitkin 

and MoCormaok 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 hyperbario and localize the effeot of the anes­

thatio. These workers desoribed a type of low spinal blook, introduc­

ed into the· subaraohnoid spaoe in the low lumbar area and affeoting 

only the saoral nerves. The anesthesia resulting from. the blook was 

restrioted to the "saddle" area of the buttook • .Analgesia was apparent­

ly limited to the perineum., bordered anteriorly by the symphysia, 

posteriorly by the lower P?rtion of the sacrum, and down the inner as-

. peots of the thighs for a distance of five or six inohes. This parti­

oular technique sufficed for the terminal phase of vaginal delivery • 

.Adriani and Roma.n-Vega.47 and Parmley and Adria.ni 48 oonourred generally 

with the·desoription of the term "saddle", but modified the teobnique 

so as to permit higher levels of anesthesia sufficient to abolish 

uterine as well as perinea! pain. .Analgesia extended then as high as 

the umbilicus, both anteriorly and posteriorly, and involved the legs 

as well.. Bryan59 states, "the term saddle blook is a descriptive one 

defining the area of the lower abodmen, perineum and thighs." 

Although obstetrioal spinal anesthesia had been used as early as 

1923� and had been thoroughly investigated and enthuaiastioe.lly re­

ported by Pitkin and MoConn.ao� in 1928., none of the :methods 0£ region­

al block had gained any degree of aooeptanoe. When Cleland60 in 1933 
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reported, af'ter a study of comparative anatomy, on the pathways of 

pain from the fundus and birth oanal in anima.ls, the more praotioal 

aspects of spinal anesthesia in obstetrios in the human were made 

available. His oonclusions, briefly, ware that afferent impulses 

should enter the oord f'rom. the human i'tmdus at T 11 and 12; from 

the oervix, vagina and perineum at S 2 ., 3 and 4. The aoouraoy of 

these oonolusions he proved by performing bilateral paravertebral 

blooks at T 11 and 12, and· effeotively blooked fundal pa.in. Then, 

he anesthetized the saoral nerves by injeoting an anesthetic solu­

tion oauda.lly, w.ith resultant complete relief of pain in oervix, 

vagina and perineum.. These experiments were utilized by Hingson 

and Pliwards46 in introducing oontinuous oaudal anesthesia. By thus 

defining the pain pathvrays to the uterus, cervix ., vagina and peri­

neum, further developments and variations ensued., resulting in 

"saddle block" anesthesia as the simplest and most praotioal method 

of spinal anesthesia in ohildbirth • 

.Aooording to Davis, Haven and Givens61 drugs exert a speoifio 

toxio destruotive effeot on nerve tissue. These investigators were 

among the first to ascertain ., by experiments on dogs, def'inite 

changes in the structures of' the spinal oord. Various investigators 

had f'o�d changes in the o ord, though none of' them agreed with one 

another by finding identioal ohanges. Davis, et al., :f'ound that a 

oonstant ohange was an apparent meningeal reaotion of some degree. 

This reaction was more marked with larger doses. {This is not sur-



prising when the volume of anesthetio drug injeoted intratheoally 

varied from 10 milligrams up to as muoh as 250 milligrams du�g 

the course of a single operation). There was an inflammatory re­

action of the arachnoid, with thiokening of the membrane and oolleo­

tions of proliferated araohnoidal cells and of plasma oells 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 fibrotio soarring of the meninges, more marked in 

those areas most frequently ohosen as sites to be anesthetized. In 

the ganglion oells themselves there was a moderate degree of swelling, 

edema of the nuolear membrane, eooentrioity of the shape of the nu­

cleus and a finely granular appearance of the Nissl granules about 

the periphery of the oell. 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 oells 

were found to disappear in 60 to 90 days. Also observed were swell­

ing and fragmentation of the axis oylinder, plus signs of degenera­

tive ohanges 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 struotures as being the etiologioal 

faotors in neurologio oamplioations following spinal anesthesia. In 

view of the f'a.ot that in recent yea.rs, in all fields where anesthesia 

is desired, and spinal a:c.eBthesia serves the purpose, there is no 

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

hood 0£ damage to the spinal oord struotures due to the drug itself. 

CONTRAINDICATIONS TO SADDLE BLOCK .ANESTHESIA 

Saddle block anesthesia oan be used in obstetrics when inhalation 

anesthesia is definitely oontraindioated. Still, saddle blook anes­

thesia has its limitations. As with any anesthetic, there are situa­

tions and oonditions during 'Whioh time the introduotion of any abnor­

mal physiologic state is inadvisable. These contraindications may be 

separated into two oatagories, obstetrioal and general oontraindioa­

tions.63 Obstetrical contraindications are: 

(1) Pelvio disproportion.

(2) Placenta praevia.

(3) Abruptio plaoenta.

(4) Unengaged head.

(5) Necessity for intrauterine manipulations {suoh as

podalio version).

General absolute oontraindioations are: 

(1) Disease of the oerebrospinal system such as meningitis,

cranial hemorrhage, tum.ors, or poliomyelitis.

(2) Moribund or oomatose condition.

(3) Sepsis with blood stream in:f'eotion.



( 4) Pernio i ous anemia with or with out o ord symptoms •

(5) Arthritis, spondylitis, and other diseases of the

spinal column rendering spinal punoture impossible.

(6) Tuberoulosis, or metastatio lesions in the spinal

oolumn.

(7) Pyogenio infections of the skin, at or adjacent to

the site of puncture.

General relative oontraindications: 

(1) Hysteria or exoessive nervous tension.

(2) Chronic baokaohe.

(3) Preoperative headache of long duration, or a history

of migraine.

(4) Hypersensitivity to drugs used.

(5) Possibility of severe hemorrhage.

(6) Shook.

(7) Cardiac deoom.pensation, massive pleural effusion and

markedly inoreased abdominal pressure (as in ascites

or tumor).

(8) It,potension, due to Addison's disease or assooiated

with shook.

(9) Hemorrhagic spinal fluid.

(10) Eictreme obesity.



AIM OF SADDLE BLOCK ANESTHESU 

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. Some 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 disoami'ort 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. 

CORRIDT TJ.iX!HNIQUE IN SADDLE BLOCK .ANESTHESIA 

Those obstetricians whom have had extensive experience with saddle 

block anesthesia agree that for maxim.um safety to the fetus spinal anes­

thesia has no equal. The welfare of the fetus being assured, so far as 

the anesthetic is oonoerned, 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 puncture is carried out every � such a. procedure is undertaken. 

There have been fatalities with spinal anesthesia·,&.!: or, at least, spinal 

anesthesia was a contributing factor.65 

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 oan easily and 

simply be done by injeotillg 0.1 to 0.2 oubio oentimetera of the drug intra­

dermally, or by instilling 4 or 5 drops into one nostril.66 It is apparent 

that only those anesthetic drugs should be ohosen which have been aooepted 

by the Co'lm.oil on Pharmacy and Chemistry, and which have stood the test of 

�linioal triaI.67 

A thorough knowledge of' the anesthetic drug to be used, effective 

concentrations, limitations and toxicity, is always desirable. Too often 

agents are used with whose properties the operator is unfamiliar; he does 

not know what to look for by way of undesirable side effects, does not re­

cognize them when they manifest themselves, and does not know what to do 

to oounteract, 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 oasa of' 

any spinal anesthesia this consists of three-fourths grain of ephedrine 

sulfate, injected subcutaneously fifteen minutes before ttie anesthetic is 

given. For oonvenienoe, this usually- oan be given in a mixture with 1 per 
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oent procaine hydrochloride (novocaine) whioh· is used for the intradermal 

wheal and infiltration of the suboutaneous tissues and structures about 

the interspinous ligament. 6S .Analgesics and sedatives may be given dur­

ing the course of labor, at the discretion of the attending physioian, 

though it must be remembered that these latter drugs are not the antidote 

in spin.al anesthesia. 

The apparatus used for the usual saddle blook anesthesia is extremely 

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 1½ 

inoh, 22 gauge needle to withdraw anesthetio solution from the ampule, an 

am.pule outter, an alcohol sponge, a merthiolate sponge and an ampule of 

the anesthetic to be used. If' skin and suboutaneous tissues are to be 

anesthetized, an am.pule of epinephrine or ephedrine sulfate in solution, 

an ampule of l per oent solution of procaine hydrochloride (novocaine), a 

2 oubio oentimeter hypodermic syringe, a 1½ 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 spinal injection 

should always be dra-wn into one of the 2 cubic oentimeter hypodermic 

syringes beforehand, and plaoed to one side so that it can be attaohed to 

the spinal needle as quickly as possible. 

The patient is placed in a sitting position with her legs hanging over 

the edge of the bed, or delivery table, ".flliohever is used, her baok entire­

ly bare, supported by an assistant and encouraged to flex her baok 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 

iliac crest) 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 aver the gloved fingers and placed on the bed or delivery table as 

closely to the buttoo ks of the patient as possible, without contaminating 

the gloved hands. The fourth interspace is looated, as well as the spin­

ous prooesses of L 4 and 5. The level of the iliac crest 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 seleoted 

for intradermal injeotion using the 1½ inch, 23 gauge needle on a 2 oubic 

centimeter hypodermic syringe; then the deeper subcutaneous tissues are 

anesthetized by al owly 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 ligament, injecting the solution as the needle is advanced in ea.o h 

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, replaoe the stylet, either advance the needle a 

fraction of an inch further (if it is felt that the needle is not advanced 



far enough), or withdraw the needle and try again. lfuen the needle point 

is in the spinal canal, turn the needle so that the bevel of the needle is 

pointing down (oaudad). Attaoh the hypodermio syringe filled with the 

anesthetic solution to be used and previously prepared, to the spinal 

needle seourely, withdraw a small amount of spinal fluid (O.l oubio oenti­

meters)66 so as to ascertain whether the end of the spinal needle is still 

within the spinal oanal. Select a time for injeotion between contractions, 

and injeot slowly to the count of "one-and-two-and-three",66 wait 10 seconds,

reinsert the stylet and withdraw the needle not too quiokly and not too 

slowly. Place a gauze bandage over the site of puncture with tape. The 

patient should re:ma.in sitting for exactly 30 seoonds following the injeo­

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 oheoked 

before administration of the anesthetic, immediately after lying down, and 

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, eto., with saline solution, use then 

dry, particularly when using nuperoaine.ss 

The contents of the ampules should be inspected carefully and should 

be olear and free from insoluble particles and crystals. I£ there is 
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even a faint suggestion of turbidity or cloudiness. discard the am.pule. 

Ampules containing spinal anesthetic drugs should be sterilized by soak­

ing them in a non-irritating. colored sterilizing solution such as a 1 

to 1,000 solution of zephiran. The addition of a dye suoh as methylene 

blue to the solution in which ampules are inmersed is of value in detect­

ing the occasional defective ampule into which the sterilizing solution 

has leaked. Do not use sterilizing solutions containing alcohol, phenol 

or formaldehyde.61

The spinal needle should always be tested for the oooasional 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 deteot 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 anesthesia has become a relatively connnonplace 

procedure. but one should never underestimate the psychic effect on a 

patient already extremely apprehensive and upset. Spinal anesthesia 

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 sometimes has 
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a diffioult task elioiting the full cooperation of the patient. Asking 

the patient to flex, or "aroh" the baok, and having her perform this 

maneuver are two different things. The assistant oan render valuable aid 

by having the patient fold her arms over her ohest, eaoh 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 her neok in order 

to induoe the patient to flex her back more. This praotioe may be per­

missable for the ordinary spinal anesthetic, but with the pregnant woman, 

should be thoroughly disoouraged. 

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 aoourately, and 

better to feel degrees of resistance as the needle passes through the tis­

sues. Using the thumb on the know 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 prooesses of the vertebrae, and directed in suoh 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 anatomioal position of 

the spinous prooesses, when the baok is flexed, is forgotten, and the 

needle is direotad muoh too oephalad.71 

If the spinal oanal is not looatad on the first try, then the spinal 

needle should be almost oompletely withdra-wn, until the tip is just be­

neath the skin, and then redireoted again. The needle should be advanoed 

oautiously; when it is thought that the tip of the needle is within the 

spinal oanal, the atylet should be withdrawn, and suffioient 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 whioh 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 spaoe 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, inspeot the entire vertebral oolumn, looate 

the proper interspaoe and try a.gain. 

Attempting to do a spinal puncture thr�ugh 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 direoting the needle can 

be easily and quiokly visualized.72 
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PURPOSE OF ElCPERIMJfflT WITH SADDLE BLOCK ANESTHESIA 

The purpose of this experiment· is to determine the relative merits 

of saddle blook anesthesia when various anesthetio agents are used, these 

being: (l) "Heavy" nuperoaine 

(2) Metyoaine

( 3) :Metyoa.ine with epinephrine

These three a.nesthetio agents are compared as to (1) duration of 

analgesia, (Z) relief of pain, (3) to:x:ioity, (4) undesirable side ef.feots, 

(5) rapidity of onset of analgesia, and (6) general aooeptibility for

saddle blook anesthesia in obstetrics. 

MATERIAL 

The 110 patients studied were delivered with saddle blook 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 seoond stage 

of labor). Providing there were no oontraindioations, the patients were 

given saddle blocks as they presented themselves for delivery, no effort 

being made to limit the anesthesia entirely to mul tiparous women, or to 

primiparous wanen. The solutions used were: 

Solution 1/=l - "Heavy" nuperoaine* 

*Supplied by Ciba Pharma.oeutioa.l Products, Ino., Sunmit, New Jersey.

-29-



Solution =/f2 - Metyoaine* 

Solution :/1:3 - Metyoaine with epinephrine* 

Solution :/1=1 ("heavy" nuperoaine) is a complex amine derivative of 

quinoline, the hydrochloride of alpha-butyloxyoinohoninio aoid diethyl• 

ethylenediamide. Nuparoaine forms hygrosoopio crystals which are oolor­

less, tasteless, and odorless. It is alcohol and water soluble. The 

aqueous solutions are stable and may be boiled without deterioration. 

When in oontaot with the slightest amount of alkali, and dissolved in 

water, nuperoaine is precipitated in the form of a.n insoluble base.66

Nuperoaine has a seleotive affinity for nervous tissue, paralyzing 

peripheral nerves without initial stimulation. Nupercaine is considered 

to be more potent than any of the other looal anesthetics, and can be

used in greater dilutions and/or lower total dosage. Bennettfl -et al, 

have found nuperoai_ne to be minimally effeotive in dilution 66 times 

greater than oooaine, and 166 times greater than prooaine (navooaine). 

"Heavy"- nuparoaine was administered in 1 cubio oentimeter dosage of a 

dextrose-nuperoaine mixture, ea.oh oubio oentim.eter containing 2�5 milli-

__ grams nuperoaine and 50 milligrams of dextrose in sterile distilled 

water. In all, 59 patients received "heavy" nupercaine. 

Solution =/f2 (metyoaine)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..

-30-



in ether and in olive oil. Solutions of metycaine hydrochloride are 

stable and retain their potentcy after boiling. Metycaine is consider­

ed to be less potent than nupercaine, but a third more potent than pro­

caine (novocaine). The solution used in the experiment was a plain 3 

per cent m.etycaine in 5 per cant dextrose, with Ringer's solution as a 

vehicle, administered in 1 cubic centimeter dosage to 22 patients. 

Solution =f/=3 (metycaine with epinephrine) was a connneroially pre­

mixed solution of 3 per cent metycaine in 5 per cent dextrose containing 

0.36 milligrams of epinephrine per 1 cubic centimeter of the anesthetic 

solution, given in 1 cubic centimeter dosage to a total of 29 patients. 

The history and use of epinephrine in spinal anesthesia is interest­

ing. Heinrich Braun75 early in 1900 realized the value of epinephrine 

because of its vasooonstrictor action which resulted in a decrease in the 

flow of blood to an anesthetized area, and slowed absorption of the anes­

thetic agent. The German investigators Bier, Donitz, and Klapp (accord-

ing to Whitacre and Potter) 76 advanced the use of epinephrine in spinal 

anesthesia in the early part of the 1900's. This practice soon fell into 

disrepute, but in recent years other investigators called attention to the 

value of adding epinephrine to the spinal anesthetic. Pitkin77 noted that 

epinephrine, when used in spinal anesthesia, stabilized the blood pressure 

and intensified and prolonged the anesthesia. Pitkin and McCormack, 44 in 

1928, introduced a "controllable" spinal anesthesia, using epinephrine in the 

anesthetic agent. Romberger72 began adding epinephrine to his spinal anoothetio 
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solutions in order to prolong anesthesia after listening to Doctor A. E. 

Hertzler reinark that in early surgical procedures, if he wanted the anes­

thesia to last a few hours he added adrenalin to the solution. Romberger 

began to use this technique, and tried various solutions, including the 

addition of epinephrine in varying conc,entration. He professed to have 

had little success at first, but ,vith further cautious experimentation was 

able to secure very gratifying results. Others have since contributed to 

this wark, notably Lund and Rumba11J8 

Cullen and his associates79 found that the use of epinephrine with 

procaine definitely prolonged the duration of spinal anesthesia. The use 

of epinephrine intrathecally had received no great interest, principally 

because of the possibility of damage to the spinal cord by vasoconstrict­

ing drugs, either by direct action on the nerve tissue itself, or by de­

creasing the effective blood supply to the cord. Potter and Whitacre80 

state that to the best of their knowledge there is no good clinical evi­

dence that the injection of epinephrine in proper concentrations into 

the spinal fluid is a dangerous practice. 

Epinephrine is a secondary alcohol, its full chemical name being 

3,4-dihydroxy-2-phenyl-beta-methylaminoethanol. Epinephrine is closely 

related to tyrosine, an amino acid. It is a sympathom.imetic drug. Its 

most importa..~t property, insofar as spinal anesthesia is concerned, is 

its vasoconstricting ability and prolongation of spinal anesthesia when 

injected into the spinal canal, as previously mentioned. In the blood 
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stream epinephrine has a presser effect. Up to the present, the mechan­

ism by which epinephrine exerts its action in the spinal fluid, how it 

af'feots the nerve roots, how it prolongs anesthesia, is not known. This 

may be due, in part at least, to the anesthetio potentialities of the 

vasopressor drug itself, as stated by Leimdorfer, 81 or may be the result 

.of ischemia of nervous tissue, and consequent delay in absorption of the 

anesthetic agent resulting from vasoconstriction produced by the epineph-

rine. 

The process of nerve block has been studied most extensively by the 

use of local anesthetics. Nerve block may be caused by (a) meohanioal 

compression, (b) cooling, (c) various chemicals and narcotics such as 

ether, chloroform, cocaine and related substances, (d) anodal effects of 

direct ourrent and (e) lack of oxygen. Local narcosis involves a decreas­

ed exoitability, a decreased reactivity, and a slowing of conduction. 

Complete block occurs when the decreased reactivity results in an action 

potential of the affected region that is too feeble to serve as a thres­

hold stimulus for the following section of normal nerve. On the other 

hand, if the action potential in a subnormal narootized area is still 

capable of stimulating the succeeding normal nerve fiber, the impulse will 

be conducted in a perfectly normal fashion over the remainder of the 

nerve. Analysis of the action potentials that are conducted beyond such 

a region of incomplete block reveals that as soon as the impulse has passed 

the region of block the action potentials regain their normal form and 
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intensity, the only evidence of incomplete block being a slight delay 

in the speed of conduction through the block.82 

METHOD 

This is a study of 110 cases of saddle block anesthesia carried out 

at the University of Nebraska Hospital, Department of Obstetrics and Gyne­

cology, betvreen November 4, 1950 and January 15, 1951. During this period 

of time the spinal anesthetics were administered by two residents in obste­

trics and the one interne on the service at that time. None of them had 

had any particular training in spinal anesthesia other than that associated 

with one year of internship, al though one of the resident staff had had tvro 

years of private practice during which time the use of spinal anesthesia. in 

obstetrics in his practice had been negligible. All patients were given 

saddle block anesthesia, selected only in that they presented none of the 

usual contraindications to spinal anesthesia, and provided ample time was 

available before delivery to permit submitting them to saddle block. 

All patients were carefully followed in their labor. Analgesic drugs 

were given as sparingly as possible, and given only in those oases in 

which the patient complained too much, or, from previous experiences, 

expected and demanded something for her pain. The proper moment for ad­

ministering the anesthetic was determined by the progression of labor, 

dilatation of the cervix, frequency, length and efficiency of the uterine 
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contractions and fixation of the fetal head. In as much as was possible 

anesthesia was instituted at 5 or 6 centimeters of cervical dilatation in 

multiparas, and near 8 centimeters dilatation in primiparas. All the 

patients received the injections on the delivery table, having been ob­

served in the labor room as labor progressed, wheeled into the delivery 

room in their beds when sufficient progress in labor had been made, and 

prepared for the spinal anesthetic. While under observation the patients' 

blood pressure, pulse, respirations and temperature were carefully record­

ed, and the fetal heart beat noted. Rectal examinations were kept at a 

minimum, but were frequent enough so that accurate following of the course 

of labor was possible. The technique of injection was carried out accord­

ing to the procedure demonstrated by Parmley and Adriani83 and used with­

out significant modification only insofar as other drugs plus Nuperoaine 

were involved. There was no variation in technique, lumbar site of injec­

tion, rapidity of injection, or time the patient ~~s allov;ed to sit up 

before being placed in the recumbent position, except in that variation 

necessarily present when more than one individual is administering the 

anesthetic. The injections of the anesthetic solution were timed to take 

place between contractions, so as to minimize the effects of currents in 

the spinal fluid carrying the solution upward. As soon as the patient 

was in the supine position, tvro pillov1s were placed under the head so that 

it was well above the highest level of the lower spine. The blood pressure 

was taken immediately after i n jection of the drug, and every five minutes 
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thereafter for the first thirty minutes, and every fifteen minutes 

thereafter until one hour postpartum. Oxygen and emergency drugs includ­

ing ephedrine, methedrine, Coramine and (soluble) sodium amytal were kept 

immediately available. 

In this experiment, the preanesthetic medication of 15 milligrams 

ephedrine sulfate was dispensed with in order to study the effects of 

epinephrine injected vrith the spinal anesthetic solution and thus ascer­

tain whether this method of administering epinephrine prevented the fall 

in blood pressure, as well as prolonged anesthesia. 

After the patient had assumed the supine position, she was not allow­

ed to change position or move until it was determined that the anesthetic 

had taken its affect and there was analgesia present in the perineum. 

After testing the height of analgesia and determining that there was to be 

no further analgesic advance and the anesthetic was fixed, the legs were 

placed in stirrups, and the delivery proceeded. All patients were catheriz­

ed and the bladder emptied. The position of the fetal head, presence or 

absence of membranes, dilatation of cervix, etc., were determined by sterile 

vaginal examination. Low outlet forceps were used in all cases. Oxytocics 

were administered, 1/320 grain ergotrate being given intravenously with the 

anterior shoulder. A left medic-lateral episiotomy, in most oases, was 

performed whenever indicated. 
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SADDLE BLOCK ANESTHESIA 

TABLE I 

110 GASES 

Duration Solution =tf=l* Solution :fl:2* Solution =#=3 * 
~ - 1 hour 2 0 
l - lt hours 11 5 
1~ - 2 hours 22 11 
2 - 21 hours 16 6 
2t - 3 hours 6 3 
3 plus hours 2 0 
Failure (2.~) 0 2 

Total ---sg- -zz-

•Note: Solution #1 - "Heavy" Nupercaine 
Solution # 2 - Metycaine 

0 
4 
9 

11 
3 
1 
1 

--zg-

Solution #3··- Metycaine with epinephrine 

Table I indicates the length of analgesia obtained by 
each of the anesthetic agents used. The failures, (2.7%) 
were, in all probability, due to failure to properly intro­
duce the anesthetic agent into the spinal canal, and were 
not due to a faulty anesthetic agent, insofar as could be 
ascertained. 
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RESULTS .AND DISCUSSION 

The predetermined polioy in this experiment was to use only single 

saddle blocks late in labor. In the main, this procedure was quite suc­

cessful, there being only 3 oases which required a second injection, all 

of which were successful and none of which exhibited any untoward ef­

fects as a result of the repetition of the b 1 ock. It is to be ampha-

s ized that the saddle block was administered only as a terminal proce­

dure, when labor was well along, cervical dilatation had reached a 

stage permitting passage of the presenting part, and safe application of 

the forceps. There was no effort made to utilize saddle block during 

the first stage, as Shepperd84 apparently ~dvocated. 

The three anesthetic solutions used have previously been discussed. 

Table I (page 37) tabulates the duration of pain relief secured in 110 

oases . "Heavy" nuperoaine, -though used in smaller quantities, appeared 

to render longer duration of anesthesia; in 2 cases perinea! analgesia 

was present 3 plus hours after saddle was administered. The 2 cases 

having only ½ to 1 hour duration of pain relief are difficult to ex­

plain; perhaps the technique was faulty, and inadvertant barbitage was 

present, with too much spinal fluid being aspirated and mixed with the 

anesthetic solution. Spinal fluid has a pH of about 7.4, and is suf­

ficiently alkaline to cause a precipitation of the nupercaine base from 

aqueous solutions of the hydrochloride. 85 It is possible the nupercaine 
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was precipitated, and very little anesthetic agent was available to ef­

fect ideal analgesia. 

Metycaine, without epinephrine, gave an average duration of pain 

relief of a.bout 1½ to 2 hours. Three cases had perinea.I analgesia 

lasting from 2½ to 3 hours. Results hare would appear to parallel those 

reported elsewhere.69 

Metycaine with epinephrine rendered a significant prolongation of 

pain relief. The average duration of pain relief was about 1½ to 2½ 

hours. Three cases had perineal analgesia lasting 2½ to 3 plus hours 

after saddling. The use of epinephrine intrathecally is discussed more 

fully by Andros, et al., 69 who mention administering epinephrine intra­

thecally (0.4 cubic centimeters of 1-1000 epinephrine mixed with o.6 

cubic centimeters of 10 per cent dextrose) and securing complete anal­

gesia for a period varying from 90 to 150 minutes. One of their patients 

had outlet forceps extraction, plus episiotomy and repair with epineph­

rine alone. Potter and Whitacre80 failed to get prolongation of anes­

thesia with epinephrine intrathecally. The results of this experimt:nt 

would support the findings of Andros, et al., 69 and Lund and Rumball. 78 

Relief of Pain is tabulated in Table II (page 40). Of the patients 

given "heavy" nuperoaine, 77 .9 per cent experienced complete ( uterine and 

perineal) relief of pain, and 20.3 per cent experienced perineal relief 

of pain. Of the patients given m.etycaine, 81.8 per cent experienced 

complete relief of pain. Two patients, 9.09 per cent, experienced peri­

neal relief of pain, and two, 9.09 per cent, of the saddles with mety-
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SADDLE BLOCK .ANESTHESIA 

TABLE II 

110 CASES 

Relief of Pain Solution l* Solution 2* Solution * Total 
C-omEiete 46 18 28 92 

83.6}o 

Perineal 12 2 0 14 
12.7% 

-- --·-------

Partial 1 0 0 -1 

0.9% 

None 0 2 -1 3 
2. 0 

*Note: Solution #=l - "H9avy" nupercaine 
Solution #2 - Metyoaine 
Solution =/1=3 - Metyoaine with epinephrine 

Table II indicates t he per cent of patients obtaining complete 
(uterine and perineal), perineal only, partial and no relief of pain. 
The failures, (2.7%) were, in all probability, due to failure to pro­
perly introduce the anesthetic agent into the spinal canal, and were 
not due to a faulty anesthetic agent, insofar as could be ascertained. 
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caine were failures in that no relief of pain was experienced. Of those 

receiving metycaine with epinephrine, 96 per cent experienced complete 

relief of pain. One of the saddles with metycaine with epinephrine was 

a failure. The 3 cases having no pain relief were evidently due to 

faulty technique in administering the anesthetic. Hovrever, one cannot 

be definite in assigning to faulty technique the cause for the failures. 

Of particular interest is the observation made by Hingson (in a person­

al cormnunication to W'alton) 86 that colored patients requi're more of the 

anesthetic solution than white patients, approximately one- half again 

as much . Hingson used nupercaine; there apparently is no evidence that 

more metycaine would be required. In at least two of the patients ob­

served the dosage may not have been enough. In these cases every pre­

caution was taken to inject the anesthetic solution intrathecally; the 

0 . 1 cubic centimeter of spinal fluid was aspirated preparatory to in­

jecting the anesthetic, and spinal fluid was obtained, yet the analgesia 

rendered was quite unsatisfactory in as much as complete perineal and 

uterine pain was not obliterated . 

The most opportune time to administer saddle block anesthesia is, 

in some cases, most difficult to determine. Far less difficulty was 

experienced with multiparas in deciding when to give the saddle because 

past performances were known, the passage~ were known to be adequate, 

the powers were previously checked by the attendant watching the patient, 

and the perineum had previously been subjected to the stretching requir-
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ed. to permit extrusion of the presenting part; the only difficulty en­

countered was not administering the saddle block early enough and thus 

depriving the patient of the benefits of the anesthesia. Primiparas 

presented a problem in that anesthesia could easily be administered too 

early, and in some cases appeared to stop labor, though this may be 

only apparent due to the diminished efficiency of voluntary "pushing" 

efforts on the part of the patient and progress of labor depending, 

t hen, only on the contractions of the uterus. The most opportune time 

for saddle was judged to be when the cervix was eight centimeters di­

lated, as determined by rectal examination. In three instances such 

vras not the case; the obstetrician attending preferred to forego sub­

jecting the patient to another injection and delivery was affected by 

ether inhalation anesthesia. Table III (page 43) presents the time 

elapsed between saddle block and delivery. Unfortunately, -there is no 

possibility of distinguishing primiparas from multi paras. The greatest 

number of saddles, 72 in number, were administered 30 minutes to 1 hour 

before delivery. Twelve saddles 1"lere administered from 1 hour to 2 

hours before delivery. As seen, 23 saddles were administered only 30 

minutes before delivery - the impression being that these were multi­

paras either relatively far into the second stage, or making very rapid 

progress in their labor. Particular note was made of the presenting 

part and its 'station' in the pelvis before administering the saddle 

block. 

As a rule, the institution of saddle block resulted in much less 
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SADDLE BLOCK ANESTHESIA 

TABLE III 

110 CASES 

TIME FROM SADDLE TO DELIVERY 

30 minutes or less 23 cases 
30 minutes to 1 hour 72 cases 
1 hour to l½ hours 10 cases 
1% hours to 2 hours 2 cases 

Cases not delivered 3* 

Table III tabulates the time be­
tween administration of the saddle 
block anesthesia and the end of the 
second stage. *Note: The 3 cases 
which did not deliver at the time the 
initial saddle was administered subse­
quently delivered under ether anesthesia. 
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restlessness on the part of the :p3.tient. The occasional apprehensive 

patient, particularly primiparous patients, interpreted pressure as 

pain, but when informed of the probable nature of the sensations they 

were experiencing, quieted almost immediately. Those who required no 

supplementary anesthesia but had some discomfort complained of pressure 

in the low back, or in the perineum during delivery of the head and 

shoulders of the fetus. Inhalation anesthesia was used in those pa­

tients who came to delivery with waning spinal anesthesia, or who com­

plained of severe pain during attempted delivery. These patients were 

in the minority, only 18 patients requiring more than reassurance. 

There have been many theories advanced as to the cause of the fall 

in blood pressure in spinal anesthesia, none of which will be mentioned 

here. There are a number of factors responsible, most important of 

which are: (1) the sudden vasodilatation incident to paralysis of sym­

pathetic vasomotor fibers and (2) loss of muscle tone with decrease in 

venous pressure, venous return, and cardiac output. In this experiment 

11 cases exhibited a systolic blood pressure drop below 100 millimeters 

of mercury, the loV1est of which was 76/60. '.l'w-enty-six oases exhibited 

a blood pressure fall greater than 10 millimeters of mercury, the great­

est drop being 50 millimeters of mercury. Of the 59 patients receiving 

"heavy" nupercaine, 10 patients exhibited a drop in systolic blood pres­

sure below 10 millimeters of mercury. Of the 24 patients receiving mety­

caine, there was a drop in systolic blood pressure varying from 4 milli­

meters of mercury to 50 millimeters of mercury, and almost every patient 
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exhibited a drop in systolic blood pressure, 10 of them exceeding 10 

millimeters of mercury. The 29 patients receiving metycaine with epi­

nephrine exhibited less drop in systolic blood pressure, 22 of them 

exhibiting no ~ppreciable drop in blood pressure. 

Patients whom exhibited no symptans, and no drop in fetal heart 

tones below 80 beats per minute were not treated until the systolic 

tension was below 90 millimeters of mercury. Usually, deep breathing, 

oxygen inhalation and simple elevation of the patients' legs sufficed 

to correct blood pressure fall. In more serious cases, with fetal 

heart slowing, and blood pressure falling, ephedrine sulfate (15 to 25 

milligrams) was injected intravenously. 

There were no serious neurologic complications. In 6 patients 

receiving 11heavy11 nupercaine there were severe headaches; in three 

patients there were nausea and vomiting, though it is questionable 

whether this was due to toxic effects of the "heavy" nuperoaine, or 

due to intra-abdominal tension in the process of delivery.' 

BRIEF DISCUSSION OF COMPLICATIONS IN SADDLE BLOCK A~ESTHESIA, AND 

TREATI1.IENT 

A review of the literature presents a horrifying picture of the 

postanesthetic results of spinal anesthesia. A more realistic outlook 

has since been adopted, due to the education of those condemning spinal 
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anesthesia, and a critical analysis of the facts. Trent and Gaster65 

critically reviewed many cases of so-called anesthetic deaths, and 

showed that out of 54,128 deaths, only 8 were due to spinal anesthesia. 

These 8 patients were judged to be poor operative risks who were under­

going emergency abdominal operations. The highest mortality, directly 

attributable to the anesthetic, occurred in avertin-ether and cyclopro­

pane anesthesia. This was substantiated by Dealy87 in another investi­

gation of so-oalled spinal anesthetic deaths. 

The most oormnon complication of spinal anesthesia is hypotension. 

In saddle block anesthesia this is reduced to a minimum because of the 

relatively small area involved, and thus there is a proportionately 

smaller overall vascular dilatation and loss of muscle tone. Epinephrine 

or ephedrine oan be administered to those patients having a fall in blood 

pressure. Other measures are the administration of 100 per cent oxygen, 

and raising the legs to the vertical. 

Postanesthetic headache may occur 48 hours after anesthesia. There 

are many -theories to account for the so-called "spinal headaches" .88.,89,90 

Most authorities agree that the most important cause is the loss of spinal 

fluid, probably due to the size of the needle used and the teclmique of 

puncture, escaping from the spinal canal along the path of the spinal 

needle and thus into the tissues. 91 Jorgenson et al.~2 ·recommend that 

the needle be left in plaoe for 10 seconds and then removed slowly. The 

t~eatment varies., some recommending early assumption of the sitting posi-
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tion, early ambulation, and letting out as little spinal fluid as possi­

ble on puncture. 66 Weintraub93 advocates firm abdominal pressure as the 

treatment, by means of binders. Some88 reconnnend the injection of peri­

dural and subarachnoid with saline solutions. Others57 recommend that 

the patient be placed flat on her back in bed, with no pillows being 

used under the head, and stimulants such as caffeine being used in some 

cases. The most efficacious treatment has not been decided upon. Post­

spinal headache is the most cormnon complication of saddle block anesthe-

sia. 

Neuropathies in the obstetrics are a rare complication. The most 

common complication is foot drop. 94 The first sign of imminent trouble 

is sciatic pain during labor. These injuries may easily be caused by 

the fetal head or by instruments traumatizing the lumbosacral cord struc­

tures. 

S1TivlMARY 

1. In the preceding paragraphs a brief history of anesthesia has 

been presented, particularly the history of anesthesia in obstetrics. 

2. The anatomic approach to the relief of pain in childbirth has 

been described in a technique called "saddle block" anesthesia, a form 

of spinal anesthesia. 

3. The correct technique of administering "saddle block" anesthesia 

has been described, and suggestions for improving the performance of the 
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technique have been made. 

4. kn extensive list of contraindications to the use of "saddle 

block11 anesthesia in childbirth has been presented. 

5. An experiment has been carried out, using "saddle block" anes­

thesia, on a total of 110 patients. Materials and methods have been 

presented in detail. Three anesthetic agents were used, 11 heavy11 nuper­

caine, metycaine, and a commercially prepared solution of metycaine 

vdth epinephrine. 

CONCLUSIONS 

The following observation were made, with respect to: 

1. Duration of analgesia - "heavy" nupercaine was found to 

render a longer period of analgesia, in most instances, than either 

metycaine or metyca.ine with epinephrine. Metyca.ine with epinephrine 

significantly prolonged analgesia, when compared with metyca.ine alone. 

2. Relief of pain - metycaine with epinephrine provided 

complete relief of pa.in in every case, with the exception of the one 

case, which was a failure; this was attributed to failure in introduc­

ing the anesthetic solution into the spinal canal. Metycaine al one 

provided 81.8 per cent complete relief of pain, and 9.09 per cent peri­

neal r elief of pain, with two failures, attributed to faulty technique. 

"Heavy" nupercaine produced the lowest percentage of complete relief of 
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pain, 77 .9 per cent. There were no failures in the "heavy" nupercaine 

series. Of the "heavy" nupercaine series, only 20.3 per cent had peri­

neal relief of p=i.in. 

3. Toxicity - none of the anesthetic drugs produced general 

symptoms of toxicity, evidenced by an initial depression followed by 

nervous excitement with loss of coordination, progressing to a state of 

clonic convulsions and ultimate death. 

4. Undesirable side effects - the use of epinephrine w-ith 

the anesthetic, metycaine in this instance, aids materially in prevent­

ing a fall in blood pressure, or hypotension . Mety9aine alone resulted 

in a high percentage of systolic blood pressure decline, more persistent 

than that which resulted from the use of "heavy" nuperca.ine. The nuper­

caine series exhibited a. greater incidence of postspinal headaches, 

though this complication may not be rightly attributed to the spinal 

anesthetic agent used. There was an increased incidence of nausea and 

vomiting in the "heavy" nupercaine series while the patient was under 

the anaigesic influence of the drug. Haus ea and vomiting, however, could 

have been caused by other factors, such as increased intra-abdominal 

tension during the course of delivery, position of the patient, psychic 

influences, and prolonged anesthesia . There were no serious neurologic 

complications noted in any of the 110 patients observed. 

5. Rapidity of onset of analgesia - no definite conclusions 

could be dravm concerning the rapidity of onset of analgesia because of 
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-~·-,. 

the variation attendant in each patient's conception of analgesia. 

The over all elapsed time between onset of analgesia in the perineal 

region was 4 to 6 minutes, and depending upon the height of analgesia, 

uterine analgesia in 7 to 8 minutes. 

6 . General acceptibility for "saddle block11 anesthesia in 

obstetrics - metycaine with epinephrine, on the basis of duration of 

analgesia (second to "heavy" nupercaine), relief of pain (complete in 

all patients), toxicity (no toxicity demonstrable), and undesirable 

side effects (less fall in systolic blood pressure , fewer headaches, 

less anusea and vomiting), appears to be the anesthetic solution of 

choice. 

There are many critics of spinal anesthesia, who stress its' poten­

tial dangers. Many physicians use spinal anesthesia with a supreme 

carelessness. Naturally, knowing how some go about the p rocess of ad­

ministering spinal anesthesia, they would not care to submit, them­

selves, to spinal anesthesia. Doctor I. s. Ravdin, 95 in one of his 

lectures at the Mid-West Clinic (Omaha, Nebraska, 1951), stated that 

spinal anesthesia was the safest anesthetic in his experience; that to 

save his liver and other organs from the assault perpetrated by ether 

and other inhalation anesthetics, he would much rather submit to a 

spinal anesthetic - he had had two spinal anesthetics, and ,vas perfect­

ly willing to have a third, should necessity demand it. 

There a.re many critics of "saddle block" anesthesia. Doctor J. P. 

Greenhill96 is the most noted of these. He is perfectly willing to 
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allow surgical patients to be given spinal anesthetics, but not the 

gravid woman. The reasons he cites are perfectly valid, and are two 

in number: the anesthetic may be forced up to the medulla oblongata, 

if uterine contractions are present and not relieved by analgesics. 

Second, the effects of spinal anesthesia on the circulation, combined 

with the characteristic circulatory changes in pregnancy, render spinal 

anesthesia particularly dangerous. The proper technique in "saddle 

block" anesthesia has been stressed. Any one using the proper tech­

nique will not inject the anesthetic solution into the spinal canal 

while there is a contraction present or imminent, and if anesthetic 

solution were forced up to the medulla oblongata, proper and efficient 

use of the breathing bag will forestall a possible fatality. 

There is no doubt that "saddle block" anesthesia has certain 

advantages over other types of spinal anesthesia and inhalation anes­

thesia. "Saddle block" anesthesia is a boon to the patient, to the 

baby and to the physician. To the patient, the gravid woman, it pro­

vides a high degree of comfort, and allows her to be carried through 

the most difficult and painful stages of childbirth with a minimum of 

discomfort. To the fetus, maximum safety is assured. There is no 

toxicologic drug reaction, and depression and narcosis in the baby is 

absent. The trauma to the baby's head is minimized, because the 

"bearing dovm" reflex is eliminated - the baby's head is used as a 

gentle dilator, not a battering ram. To the physician, the advan-
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ta.ges are many. "Saddle block" anesthesia can be used in many patients 

he would not dare trust to inhalation anesthesia, such as cardiac 

patients, or patients with respiratory diseases, or diabetic patients, 

or patients with liver disturbances. The danger of aspiration of 

vomitus, always imminent with inhalation anesthesia, is eliminated. 

The "saddle block" is simple to administer, and renders complete re­

lief of pain. It is relatively safe to administer, and when given 

properly, has an almost immediate effect in relieving pain. The phy­

sician can feel that he has done everything possible to help the 

patient, and in doing so, has protected both his patients at the same 

time. 

One must remember, however, that "saddle block" anesthesia is 

potentially dangerous - in fact, any method of anesthesia is poten­

tially d~ngerous. The method cannot be used indiscriminately by 

those untrained in its use. Doctor William Keette164 of the University 

of Iowa, related in the course of one of his lectures of the death of a 

woman from spinal anesthesia, due to respiratory paralysis. It can 

happen, particularly if ignorance accompanies brashness. No physician 

should administer a "saddle block" anesthetic without first knowing 

the properties of the drugs he is preparing to use, the proper tech­

nique of administering "saddle block", the contraindications to its 

use, the early recognition of complications and the early and effica­

cious institution of the proper measures in the treatment and preven­

tion of these complications. 
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