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THE COMPLICATIONS OF SPINAL ANESTHESIA,
INTRCDUCTION

Spinal anesthesia is that special form of ansethesia
induced by the injection intc the subarachncid space of an
anesthetizing solutién. This results in'epinal block dus
to local abeorption of the solution with effects on the
spinal cord and spinal nerve roots within the dura., Thie
form ¢of anesthesia ie ecsentially a root block of the
epinal nerves, both sensory and motor, There ie a further
effect upon the vasomcuor nervees which has claimed the
attention of surgeons using this form of anesthesis., (Pos,
193%) Maintenance of consciousness is cne of its charac-
terietic features, (Labat,l1928)

To begin with we find some diecension over the nanmes
applied to thie form ¢of anestheesia, Some terme used are
gpinel anesthesia, epinal analgesia, lumbar anesthesia and
eubarschnoid bloeck, Caee (1838) etates that the word lum-
bar ie etrictly correct and prefers ite use, The firset
name ls the one most‘ccmmenly ueed although some of the
others»maybe nere suitoble and scientifically correct,

Most authore are fairly well agreed upon the poseible
complications and their treatment, but somewhat at variance
ae t0 their eticlogy. However, through experimentaticn the
prrofecssicn has been considerably enlightened, more =c¢ in
the paet eight to ten yesres than in the three decades pre-

czedlng,

o



CCMPLICATICHES OF SPIF&L ANESTHESTA

With regard %o the incidence of complications the
various authore ehow & difference of opinion on this mat-
ter, In 1100 czees Cace (1228) found three with compli-
catione, Fawcet? (1221) and Levine (1830) stated‘th& com
plicaticne’arg rare, a stetement which probebly re presents
the facte and findinge of moet of the surgeons tfoday.

HISTCORY

»

Spinal anesthesia ie not a new vrocedure but for the
pest three decades hae had a limited vogue in thie country
snd Europe, It failed %¢ attain the popularity ite advo-

cstee had hoped it might, and so very little was docne with

it .

it., Just prior to the m:}i‘ld War there was & reawakening of
interest but it again waned and fell to a low ebb. About
ten yeers ago it was smplcyed by surgeons in various eec-
tions of the country and it became a topic for scientific
discuesion, Articlee by the score appreared in the medical
and surgical journals, Boon the subject occupled a conspic-
uous position in the minds of hundreds of surgecns in this

8)
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and other countries, (Velton,
Spinal anesthesia has been graduslly improved through
the yeare by the efforte of various men. J.,Leonard Corning

(1885) of New York City is credited with being the firet to

)

launch the subject, He performed the firet lumbar punciure
on a dog., In 1885 he produced the firet zneethesia by the

intraspinal method. RPier (18¢¢) reported six.cates He carried



COMPLTCATICNS OF SPINAL ANTSTHESTA
on e&n experiment on himeelf and his ascieetant and descri-
bed the e=snsatione, The method became popu=-lar for a short
tiwe in America and France whers Tuffier was respcnsible
for bringing the procedure intc prominence., (Gareide, 1S31)
From 1200 on epinal anes*hesia waes employed apéradic&lly
and ite use wae confined to elderly people when Pitkin
{1228) firet used it in 115, These were the so~ca11§d
bad risk casse,

After the Werld War there appeared occacionsl articlee
on the clinical sepecte of the esubject. Babcock (1925) and
Rower, Wagoner snd Clark (1926) were some of the contribu-
tére. The stimulue for verioue articles on the subject was
given by Pitkin (1828) when he rublished hie article con
"controllable epinal anesthesia® in which he discusced the
use Of eolutione lighter or heavier than epinal fluid. This
8180 gave a stimuiue for a wide spread use clinically. Ite
use in head, neck and thorascic surgery wsas discuesed Dby
Koster (1928); Evane (1£28) delved into the technique and
treatment of complications; Labat (1628) cconsidered the
importence ¢of the Trendelenburg position, Other articles
were published by Siee (1932); Severs and Watere (1832);
Cotui and Standard (1932); Bahcock (1828); Rower, Wagoner,

Clark and Burne (1933), and mwany othere,
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COMPLICATIONS OF SPINAL ANFSTHESIA.
FALL IN BLOOD PRESSURE

Fall in blood preesure in spinal anesthesia has besn
the topic of much discueseion with authore on this subject,
especially during the past ten yvears, It has slways bsgen in
the mind of the surgeon and ﬁaa given him great concern, "Ths
most dreaded of &ll complications of epinal anesthesia” is
Evens' (1928) opinion of it, I% is fairly well agreed that

there le¢ a slight fall in bleood preseure, vetwesn 10 and

<

[y

20 mm, Hg., following injection in svinal anesthesis, Thise
ehould cause little concern, be compatible with safs anes-

thesisa

w

nd is ueuaslly well born, (Aigner, 1226;Domenech,l932)

2

hypotension is not ageo-

[0

The latter author etates that ithis
ciated with respiratory disocrders,

The blood preesurs msy fall so low, however, as %0 pro-
duce nausez, vomiting, pallor of the ekin, thirst snd ailr
hunger, cecld sweats, and collapee, The pressure may fall to

zero, The functions of the liver, kidneys znd other corgans

may be greatly diminished, The pstient may become uncon-
scious with ceeseation of the heart beat, If the respira-
tions are not allowed %0 cese€ and the heart teat ie main-
tained, with proper treztment the blood pressure may be
restored and the patient nons the worse because of it, This
type of fall has given the grestest concern and has been the

ohject of experimental work through the years, more espe-

cially in the past eight or ten years,




COMPLICATIONS COF SPINAL ANESTHESTA

Several explanations have been offered for thie fall in
blood pressure, DNéEnitz (1803) and ¥lapp (1904) thought it
due to absorption of the drug into the circulation with a
toxic action, That the drop in bvlood prescsure was due toO
direct action upon the nerve centeres waze the contention cof
Heineke and Laewen (1908), Tuffier and Hallion thought it
wae due to action on the cord or nerve rocts, (Grodineky
and Paker,P.C.) Schilf and Ziegner (1924) etated it wae due
t¢ sction upon the preganglionic fibere of the %horacic
regicn., Smith and Porter (1¢15) advanced the theory of
action on the eplanchnic nervee by the anesthetic scolution
t0 czuse paralyeie and a consequent fall in blood prescsure,
Stout (1928) agreed with thie theory, Wislanski (1928)
thought it due to congestion of bleod veesels in the =2kin,

Fxperimental work in the year 18322 vroduced enlighten=-

ing data, Bower, Wagoner, Clark and Burns etated the fall

?
in bleod préeeure was not due largely %0 eplanchnic dilata-
ticn., They thought that parslyeie of the intercoetsl and
phrenic nerves)i,terdergd with reepiraticn caueing vencue
staeie in the right heart and ite tributzriee due to loss of
the eucking acticn of the chest, therefore, fall in bleced
pressure wae the result of myocardial‘weaknmes. Severs

and Watere found only a moderate alteraticon in blocd pres—

sure with aneethesria fto the tenth doreal eegment, In

high spinsl block they found a progrescive lose of vascu-

lar tocfp over the whole body and acute cardiac
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COMPLICATIONS OF SPIWAL ANESTHESIA,
incompetence, both the result of oxygen deprivation as the
sucking sction of the chest is interfered with through
intercostal and phrenic nsrve paralysis, Thie produced a
profound fall in the pressure, ’ﬁéemﬁn&chufoundzlthat
high evinel block caused & marked hypotension,

Grodinsky and Baker [(P,C,) performed zn experiume

=
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e

which they carried c¢n artificial respiraticn %0 prevent any
.posgibie myocardial wezkness through interference with respi-
ration and found the fall in biood pressure despite the pre-
csutione, "Out of this maze of evidence one fact stands
ferth, the effect on thse blood pressure is due to liocal
action upen the nerve roote, cord or medulla, and not to
absorption inte *the circulation........the usual fall in
blood pressure must have been due %o reduc*ion in peripheral
resisteznce, which means the anesthesia muet have affected
the vasomctor eyehtem........the medullary center or the pre-
ganglionic sympathetic fibere,"

If the idea that the fall in blood pressure ie dus ¢

the effect on the vasomotor ayet?m is accepted, it ie evi-
. ) i

dent that the asnesthetic soluticn should be confined below

the midthoracic region of the cord for anes=thesia in %that

part of the body below the disphragm., Thie is due ¢ th

@

fect that the vssoconstrictor fibere emerge from the first
thorscic tec the third lumbar ssgments of the cord (Starling,

1930), =nd the nigher the anesthetic reaches in the thoracic

(=)



COMPLICATICONS OF SPINAL ANFSTHESIA,
region the more extensive the vasomotor paralysis and the
greater the fall in blood pressure,

This fzll is a gradual one when the effect is produced
on the fibere below ths medulla, but abrupt when the solu-
tion reaches the medullary centers, Férguecn and North
(1¢38), Bower, Wagoner, Clark and Burne (1$32), and
Grodineky and Baker (P,C,) agree in their conclueions that
about one-third of the blood pressure change is due %0 dila-—
tation in the splanchnic arsa, abdominal wall and lower
extremities; and two-thirde to vasodilatation in the head,
neck, upper extremities, thorax and its contents, "Fhether
or not there ie agreement upcn the percentage influence of
regions mentioned upon the blood pressure, it sesems quite

clear that there ie a cumulative action with upward progres-

3

gion and one must expzct a grester fall in blood presesurs
with higher =nesthesia,"(Grodinsky and Baker,P,C.)
PESPIRATORY PARALYSIS

Another possible complication of epinal aneethesia is

thet of respiratory psralyeis, It meay occur immediately or

0

follow very shortly upon the complstion ¢of the operation
when the patient is raieed to *the horizontal position after
being in the Trendelenburg positicn during the operaticn,

tate that

&

(Evene,19028; Poe,1638) Severs and Waters (1932)
respiratory paralysis is the ususl cause of immediate death

from spinal aneethesia,
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COMPLICATIONS COF SPINAL ANESTHESIA,
Varicus reasons have been assigned for thes cause of
respiratory paralysie, Jonsgs (1831) attributes it to an

anesthetic eoclution in the blood and action

-y

OvVerdosage o
then on the respiratory center, He agrese with Poe (193%2)
that precrerative medication with narcotics or other adiu=-
vant druge may be & centribvuting fsctor., Bulbar anemia is

advanced as & cause by Evane (1928) and Roeder (1932). The

gin or a
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latter author includes & centr
tlock of the metor nerves of thoracio recpiration a2e possi-
ble cazuses, Ferguson and North (1925) speak of the dusl con-
trol of respiration, the intercostal nerves and the phrenic
nerves, If the former are paralyzed the latier carry on

with an adequate diaphragmatic type of brezthing. ¥When the

Y

latter 0f the center 1tself are paralyzed, complete cessa-

tion of respiration cccurs. OGrodinsky and Baker (P,C,)

et

agree that definite changes in respiration may result as

outlined above by the injection of volumes of the snesthe-
tic sclution sufficient to reach the varioue levele, The
majerity of authore seem to favor the paralytic &cticn of
anesthetic solution uron the thoracic =nd cervical nerve
roote and the respiratory center as the eticlogicszl factor
in the production of reepiratory varzlysis,

In the production of thie conmplicatiocn ‘here are three

mechaniems or combinatione of them which may be involved.

In the first instance there may he direct acticn on the



COMPLICATICNS OF SPINAL ANESTHESIA,
respiratory center in the medullisa by diffusion ©f the drug

the fourth ventricls, Thie tyre may be sxcludsd from

[
o

gerious consideration ase @icessively high concentrationes of
the anesthetic soclution are required to bring about thie
egffect, Another mechanism is that of insufficient nutrient
flow of blood through the respiratory centers in the medulla
gecondary %0 cardio-vascular depresgion which 1s, in eonme
degree, attendant on intradursl block involving the upper
paert of the abdomen and the thorax, Secvers and Waters
(1928) attribute the majority of cessee of respiratory tail-
ure to thie mechanism. A third mechaniem concerns *he
ascending block of the intercostal and cervical nerves.

The sbove authors think thie type ies unguesticnable preven-
table, and secendary to inexpsrience in the technical

aspecte of the procedure; or to unsuccessiul attemptes 10

produce = selective senceory nerve block of the upper thor-

I
Q
-

ic and neck regione, Grodinsky snd Baker (P.C.) feel that
the greatest safety in this type of anssthesis coneizts in

4

confining the eolution below thes midthoracic region of the
cord because of the effect upon the respirsatory nerves snd
medullary centers, Evans (1882) states "true respiratory

failure ies due %0 high anesthesia and i% will vary with the

Q

height and concentration ¢f *he anesthetic,.,"
If the anesthetic sclution be confined to the lower or

lunbar regione ¢f the spinal canal by the Trendelsnburg
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COMPLICATIONS OF SPINAL ANESTHESIA,
pesition or through othser means, the danger of tiie compli-

caticon

to
1
il

ractically nil, When uvpward diffusion takes
pizce ths thoracic nerve roots are affected znd consequently.
the action of the intercestal muecles ie loet, Thie throws
the burden of respiraticon upron the disphragm.. If diffusion
precesde to the cervical region, becauee of involvment of
the fifth, fourth and third cervicsl nerve rocts, thie unai-
ded diaphragmetic breszthing may cease such that tidal air

negun and

"]

cannot he moved, True respiratory paralysis hase
the ccndition mey be overlooked until far advanced. The
reatient may still ve able to move the lipes and tongue but
be unabhle to talk, Cyanosie and unconsciousness may develop

and the heart etop beating unless asrtificial reepirstion is

begun., "This ie the importsnt cemplication of high anesthe-

6]
{1

gla and may prove fatal unlese the operstor understands what

¢

happening and is prepsred %o meet it," (Fvans,1828)
PHLMC?ALE COMPLICATIONS

Pulmonary complications hav not raceived attention in

some idea of the incidence, He eszys that Elwyn found an inci-

while Paeteur found =as high ae 13,47 in operations on the
stomach,
In the pulmeonary comlicetions the dominant factor is

evidently in the operaticn iteelf znd may well have a
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COMPLICATICNG COF ZPINAL ANySTHESIZ,
relationehip to the changes produced in the lungs by opera-—
tion, Ths3y are most conepicucus after upvrer abdominzl ope-
rations, The changes, briefly, are as follows: fﬁe dia-
phragm is elevated; the circumference of the chest is increa-
sed; bthe tidsl excursions are reduced %0 one-half their
preoperative amounte and the meximum excursions 0 one-third,
Before operation the tidsl excursions ars in the lcweryone-
third of maxirmum znd after opers*ion in the uprner cne-third,
¥-raye in moet cases show increased trunk shadows, haziness
and mottling. Picturee teker during full inepirstion after
operaticn have much the eame zppesarance aeg *hose taken dur-
ing expiratioﬁ beféré.aperatian. Often thers are temporary
clinical signe =zs tubular bresthing and rales. (Slse,193%3)

(18231) found the éreateat nunber of cases of

pulmonary atelectasis in czses in wihich

ol
<
m
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1
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spinal anesthesis had been employed, He found few stztistics

available but nie impression is dafzn tely that the inci-

a3
wi
B

dence o1 pulmonsry atelectasie is grester following spinal
anesthesia than following any form ¢f inhalation or rsgicnal
anestheslia, This impression holde regardlese ¢of %the type of
operation underitaksn,

D eascns that spinal anesthesis micht predispcoee to

this complication are: (i)} There ie decreaée in the depth and

force of the reepiratory movements during the operation and
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J)

-

for a coneiderable period afterward which retards the rid-

dance of foreign meiter or secretion from the tracheobron-

Q
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he viscosity of *the secreticne of *
tracheobrorchizl tree arrears to be . increzeed; ths msterisl
ie more tenacious following srinal anesthesia, (3) The

+

.33
;.J.
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patient tende 10 ren vely quiet for a number of

’

houre following operaticne with erpinal asnesthesia. The
subsequent development of atelectasis appeare reasonable.
FAUSEA AND VOMITING
Evans (1928) s*ztes "nausea and vomiting occur oniy
where there have been errore or omissicne in the procsed-

ure......there ie nc severe post-opsrative navesa and vomit--

in

o

after gninal znesthesia alone," Then these sympioms
cccur during & erinal anesthesia there may be several diffe-

minated,

e
[
fte

rent causes and *the majority of them may be
Durirg the firet fifteen minutes theres may he nauses
and vomiting from cerebral anemia or eudden moving of the

patient. It may be slight nsueea or may go on %0 severe

g

vorwiting., In another type the patis

B

nt may develop certain

mental impreecions which may be termed a2 peychic nausea,

]

cete commonly follow upcn a lack of precperative

s

Thess ux
sedation and poor psychology on the surgeon'e part., The
&

patient's mind mey be overactive with terrifying thoughts

|
recing through it and, in conjunction, the surgeon way ask
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COMPLICATICNES OF SPINAL ANESTHESIA,

thoughtlees questions, all of which resulte in nsussz and,

o
o

o

-
o

ke

P

bly, vomisting., All mey be prccseding well when the

jeE atient suddenly becomes extrewmely nausszted, vomits and
extrudes the viscers through the abdominal incisicn, With
ufficient preoperstive sedsticn and zn entertaining and

cooperative ansstheti

fude

¢t this complication may be elimin-
ated;

In a third type of vomiting the terw reflex may bdbe
apvplisd, In such & sixuzticon, %o an already existing cere-
trasl gnemis is added a disfunction which mey be sufficient
40 start reflex voemiting., With thoraco-abdominsl paralysis
causing =xcessive action of the diaphrs
sudden change in roesition of ths

the stomach and manipulation of the stomach and ducdenum,

all interfere with the normasl functicn of the stomach and

ke en accompaniment of the spinal puncture hesdache,
st-operative nauses and vomiting msy daveloy. It may be

cne of the eympioms, toco, of mﬁnlnqeal irritation or infec-

L

AQ

merove this symptom disap
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tion, V¥hsn the ot

A

pears, (Evans,l928)
HEADACHE
The complication of headache is one that has produced

a great deal of comment by the auvthore in their variocus
»
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COMPLICATICNS OF SPINAL ANESTHESIA
grticles, It has been terwed the most frequent, troublesome
anG anncying ccmplication of epinal anesthesis, (Koster,
1828; Fvane, 1¢58; FKoster and Weintrcb, 193C) The incidence
hae been etated as low ae ten per cent and as high ae forty
per cent, (Korgonova-Nueller, 1930; Koster and VWeintrob, 183C)

The headache ie usually either pariatal or occipital in
lecation; di ffuee or locallized and associated with some degree
of stiffnese ¢f the neck muscles, In severe forme it may be
lancinating or puleatile pain acconmnpanied by pains oVer the
apiﬁe, vomiting and inecmnia, The majoritv of patients afflic-
ted begin to complain, as a rule, within twenty-four houre
after the operatién. The intensity of the haadaéheé varies
and in most instsnces they are of such mild degreé that the?
dieappear within twenty-four to seventy-two houre, The
severer forme may persist as long ae several weeks,

There have been various theories advanced as %o the
eticlogy of the headachee which fellow spinal anesthesia,
Trece theories are the toxic, elrculatory, mixed, menin-
geal irritstion and hydrasulic, Chief among ﬁhesc, however,
are the circulatery, meningeal irritation and hydraulic,

The supporters of the circulatory theory include euch
euthore as Angeleeco, Buzianu snd Ceramzulesco (1838).
In thie type the vascular mechaniem ie, as vet, imperfectly

determirned, Changes in the normal tonus of the bleod



CONPLICATIONS COF SPINAL ANESTHESIA
vesses]l mpey produce disturbances of blood circulaticn is
the brain, Vasomctor paresis nmay cause dilatation of the
capillarieskof the dura mater znd comprese the sensory
nerve filamente %o produce hezdache, In additicn %0 thé
firet thecry the sbove-mentioned authore with Fennedy
(1932); Caese (1¢32); De Courcy (1928) and Fvans (1928)
gupprort the second theory. Meningesl irritation ie pro=-
duced by trsuma becavee of repested puncturee or through
the use of too large needles, The esuppcrters of the third
theory, Anderscn (19%1); Cage (1928); De Courcy (1928);
Pitkin (1928) and Kcetef and Weintrob (1€30), poetulate an
ingreaee ¢r decrezee in the amcunt of epinasl fluid follow-
ing the epinal puncture. In the event of an increase there

are the signe and symptome of a meningitie or meningismus,

etiffneez of neck, photophobia, headache and a poeeible psram

lyeis of the external rectue muscles of the sye, Vith &
decrease in the amcunt of spinal fluid the brain may sag
againet the bony frame work of the ekull resulting in.irriw
tation énd & coneeguent headache, Pressure upon the basgilar
venous plexue may result in increased venous tension znd
result in headsche,

If the hesdache is of the type that resulte from an
increases in the amount of the epinal fluid, no relief is
cbtdned by lowering the head snd shouvldere, If of the
type in which there ie decrease, no drugs give relief but

lowering the head snd shouldere givee relief, (Evane,1928)
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CCHPLICATIONS OF SPIVAL ANYESTHESIA,
MENINGITIS

Meningitie, &2 a complication of epinal anestheeia, is
cne dependant uron the skill and commend of technique of the
operator, making its appearancs ir that crder., The cages
reported are usually of a mild type. (Evans,19z8; Hertsz,
16z22) Meningismus, a non-infective meningitis, is essen—
tially en if¥ritation of the meninges, Trauma tc the dura,
puncturs of a dural vessel, injecticn of toxic doses of the
drug or of foréign materisl wmay result in & congesetion of
the meninges with & resultant exudation. Within twelve to
twenty-four houre the meningiemus is ususzlly ushered in
with meningeal symptome such se headache, dizziness, stiff-
nese of neck and photophobia, These usually pereist for two
t¢ three daye and then subside spcntaneouély, No relief ig
‘cbt&ined vy the adminietraticn of coal tar derivatives cor
codein, (Fvans,1928; Koster and Weintrob, 1930)

The truve purulent variety of meningitise is a rarity,
The appearance of thie type of meningitis depends sgain
on the technique and skill of the operator, but it is the
same risk that scccmpanies any surgical procedure., Within
the firet twenty-four to forty-eight houre the sympiome
usually appear,., Heszsdache and restleseness are usually atten-
ded by etiff neck, increased temperature and .ocular aberra-

tione, Then the characterietic eigne of purulent meningitis
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COMPLICATIONS OF SPINAL ANFSTEESTA
tecome evident, The course is usually ten to fiftegg,days,
after which it tende to clear up spontasnesculy with}né regi-
dval. (Andereon,1931; Foeter and Weintrob,1930; Fvene,1928)
NEURITIS AND PALSIES

The after=effects of epinal anestheeia in regard to the
poesibility of a conmplicating neuritie and paley are evi-
dently quite rare snd fortunately, 1f they cccur, only tran~
gient-in nature and of short duration, (Koeter and Weintrob,
1630; Te Courcy,%S2€; Fvans, 1038; Anderson,1831) There are
two types generally recognized, those éccuring becauaee of
irritation or trauma ét the eite of puncture and thoee
further removed, the oculsr paleies,

In the first type the notor or egensory dieturbsnces may
te due %o ftraumse *c the nerve roote, epinal or caude equina;
fhrough repested attempte to puncture c¢r through the uese of
to¢ lsrge needles, (De Courcy, 1828, Babcook,l&BS) The esyuwp=
tome mey be eharp, lancineting paine &long the couree of the
nerve, muecle epagm,féﬁéetheeiager parestheeias of the lower
extremities, or irritaticn %o the anal or veeical ephincters,
If the damage is severe the reeulting dleability may be guite
permenent, Interruption in the continuity of the nerve roots
reeuits in permanent damage. Puncture of the cord usually

cauees neither pain or after-effecte. (Evans,l1828)
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The later paleies are confinesd to the extra-occular
musclee znd, of theese, the external rectus, which is sup-
rlied by the abducene or sixth cranial nerve, ie the one
commonly affected, The conditicn may be unilateral, bilat-
eral and as frequeﬁtly in either eye, (Xceter =and Weintrob,
1830, Fawcett,lgzl;vEvans,lSEB; Anderscn,1931) The more
important thecries concerning the particular in&olvment of
abducens nerve are two in number. The first theciy assigne
it to a special sueceptibility tc the drug. The seccnd
refers t¢0 the longer pacesssge of the abducens nerve thfough
the epinal fluid, in which it suffere more from exposure 1o
the drug or spinal fluid contaminatione than do the other
crani&l nerves.

The eymptoms sre usually a preliminary photophobia,
poeeilbly headeche and dizziness, and a supervening diplopia
which is uevally homonymoue. Outward motion ie limited and
there way be a convergent squint. After about ten days the
condition ueually ehowe eigns of beginning cure, and gener-
ally clears vup spontanecusly in a month or twe, (Xoster and

Weintrob,1930; Evane,1928; Fawcett,19031; Bufill,1970)

?
Backache occure in a emell percentage of cases. Koster
and Weintrob (183C) found a two per cent incidence, Trauma

t0 the eoft parts or etraine or bruises, at the time when the

patient ise unable t0 rezct to a cramped or uncomfortable
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pcoeition maey be the cavee, The durations is ehort, sometimes
a week, TRelief may be cbteined by placing a pillow under ths
bac k.,
PSYCHIC DISTURBANCES

Very little coneideration is given t¢ pseychic distur-
bancee in the litersture., Thise leade t0 the conclusion that
euch & complication is rare, ¥oeter and Weintrob (1830)
report & case by Izquirdo which developed into a hypochon-
driac. TFrom the same eource there is a report of a caee of
ineanity. Daseen (1€30) hed a case of grave neuro-psychosis
after éieven days, Iﬁ wae chsracterized by mental confusion,
The pratient wae inactive for four monthe, Daesen considered
& toxic influence wae the ncet probable cause ¢f the distur-
bance,

CORCLUSION

Althouglh spinal anesthecia has Ee&n employed for over
three decadae, it has been only within the past few years
that much has been acconmplished with it. The complicatiocns
which followed in ite wake msde many surgeone cautiocus and
fesrful of ite use, Extreme fall in blood preseure and respi-
ratory parslyeise are rarely encountered, but when they do
cecur may readily result fatally. They are %0 be feared and
avoided if poscible. The other complications are troubleecne

and annoying, but eeldom result in death, and may be avoided
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with praper use of thies type of‘anesthetic, and by using
prbpaf technique.

With the knowledge at hand from experimental work and
experience of the vears to guide, the euvrgeon ie now belbter
informed and prepared to meet the complicatione shculd the
cccasicn arise, It mey be seesn that spinal aneethesia has
ite limitations, and should be used only in that part of the
body below the mid-thoracic region of the spinal cord, If
such procedure be followed there need be little concern
abcut complicstione following ?he use of epinal snesthesia,
It ehouvld then follow that much of the fezr of the patient
will be diepelled. Fnowing that it ie not more dangerous than
any other from of anesthesia ueed in ites proper place, he

will have more confidence in 1ts use when such is indicated,
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CASE REPORTS
Case I, Regpiratory failure and fall in blood pressure,

The following case illustrates the dsngere of high
anesthesia, Mre, 3., age 70, Interposition operation for
cystocele and uterine prolapse, Spinal anesthesia by means
of 300 mg, neocaine discolved in 1 c.c. of spinal fluid,
and injected into the firet lumbar interspace, The patient
wee immedietely placed in the doreal lithotomy position
with the head lowered, The blood prescsure befors injection
was 160 syetolic and €0 diastolic. Ten minutes after injec—
tion it had fallen to 80 evstolic and 50 disstolic, but the
patientts general condition was good. The reepirations were
guite nornsl except for the fact that they were more dia-
phragmatic in character, Pin teste showed that cutaneous
anesthesia had reached the firest throacic segment, Ten
minutes later the blood pressure was about the same, 75/45,
but the cutaneous anesthesia had reached to the first cervi-
cal segment, and the respirations were slower and more shal-
low, TFive minutes after thie the respirationse suddenly
gstopred, The patient became cyanctic and the blood pressure
could not be recorded, The pulse was feeble and siow, and
goon could not he gotten at &ll, The heart sounds could not
be heard, Artificial respiration was immediately instituted,
Strychnine sulphate ¢r.1/30 and al pha-lobelin gr,1/20 were
given hypcdermically, adresnalin, Jc.c,.,, was injected dires
ly intc the heart., Several minutes later the heart sounds
ceuld be wmade out, znd a feeble pulse could be felt, After
about fifteen minutes of zrtificial respiration the patient
teok & few evnontanecus brezths which graduaslly increased in
rate and depth until her condition was normal again,

& careful study of thie case shows the typical progree-
give effects upon the respiratory mechanism sesn in the labo-
ratory experimente. (Grodinsky snd Baker,P.C,) First there
is @ change to abdominal breathing to cowmpensate for loees
of the intercostals; then interference with the abdominal
bresthing by paralysis of the cervicasl segmente (phrenics),
and even possible effect upon the medullary centers (though’
thie would be relatively unimportant since all the periphe-
ral reepiratory nerves were alresdy affected), It is to Dbe
noted that there wae an early drop in blood pre=ssure (507)
but that thie was conmpatible with good reepiration (though
modified), and good general condition, shcwing the indepen-—
dence ¢f changes in blood pressure and respiration. Further-
more, the blood pressure remained about the same until the
. respirations ceased entirely when it became imperceptible
due to the anoxemia of the medulla, or poeseibly to dirsct
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action ©f novecaine upon the vasoconetrictor as well as

the reepiratory centere, Until that time, however, the
blecod preecsure had reached ite maximum fall due t0 peri-
rherel vascdilatation, and thie correlated well with the
level of cutanecus anesthesia , to zand above the first
thoracic segment, That the head was alresdy down when the
reepiratory difficulties began, gives further evidence

thet the latter wae not due to anemia of the medulla, resui-
ting from fallen blood pressure, It is interesting +t0 note
thet, although there was some fixation of novocaine early,
this wss only partial, snd the effect continued to epread
upward for twenty to twenty-five minutee after injection.
The recovery of thie patient must be ascribed to the arti-
ficial respiration instituted, since the essential cause

¢f the reaction wae respiratory failure, and restoraztion

of breathing was all important for recovery, However, the
use of stimulante may have had some additional favorable
effect, Adrenalin may have sitimulated.*he waning circu-
lation particularly, (Grodinsky and Baker,P,C,)

& & & ok sk ok k

Case II, Ccular Complications,

Bilateral paralysie of the externsl recti (sixih
pair). Thie patient came under observation in July of
1826, with & history of having been opearted upon under
epinal ansethesia a month and a half previcuely, The
diplopia eupervened a fortnight after the operation,
following & eeriee of general dieturbances and severe
headache, During the past month, he had undergone vari=
cug treztments without any result and was now referred to
the author by hie family physician, Examinaticn showed
a well marked, althcugh nct abseclute, paralysis cof both
external rectl muscles; vigion wae normal and the ccular
fundue wae normal, As the only treatment he was given
potassium iodide and galvanic and farasdic currente, with
the result that after three monthe of treatment, he was
completely cured. (Bufill,1830)

LE RS EE X

Cace III, Headache,

The patient was a woman 88 yesars of age, whe wae
curetted on July 1et for placental retenticn. She was
given spinal ansethesia with eyncaine without remcval ¢
the cerebrozpinal fluid. Her temperature immediately

LR
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descended but on the next evening she bhegan %to complain
of headache in the neck and fronizl regions. This head-
ache was increased in ssverity when she sat up, and was
practically continuous without any eharp paroxysms during
the day or night, It wae accompanied by vomiting. She
could not ele:zp.

On the evening of July 3rd she etill complained of
headache and in addition had merked stiffnese of the neck
with photovhobia but without Kernig'l'es sign., A luwmbar
puncture wae made znd & few drops of clear fluid were
cbtained, The fluid followed onlv when she coughed or
talked, There wae evident hypotensicn but ehe seened
relieved and passed & good night,

The headsche and vomiting reapreared on July 4th,.
She was much better on July €th and wae able to elesp,.
Hewever, on the 7th the headache returned and wae almost
continucus, although i% did not prevent her from sleep-
ing.

The headsche returned about 10 A.¥, on the morning
of the 8th with the szme characteristices. She had a sen-
sation of general fatizue and the neurclogic examination
gshowed slight etiffnees of the neck, active tendinous
reflexee, and photophobia but no ocular paralyeis. Ano-
ther lumbar puncture was made but only 1 or Z drops of a
clear fluid were cbtained, ©She was given a subcutaneous
injection of 250 c.c, of ealt sgolution., She pasced a
goocd night and the headache, stiffness of the neck and
photophobia completely disappeared ocn the next day.
(Wlderoe and Dahlstrom,192Z)

s ook ok ok ok ko
Case 1V, Headache,

i

rated upon for & bilateral hallux valgus. The operaticn
wae performed on Septenmber 3rd. The cerebrospinal fluid
escaped in a jet,

About 11 A.M. on the second day the patient had
s8light headache. The headache increaeed in severity but
he wae able tc rest, The headache returned on the morn-—
ing of the 5th and 10 ¢.c. of diestilled water was injec-
ted intravencusly. The pain eseened to be increased when
he sat up. Cn the morning of the 6th there wae contrac-—
ture of the neck but no ¥ernig'le eign., His pulse was 70
and he had no fever. 4 luwbzr puncture was made and only
‘& few drooe of normel fluid could be ¢obhitained. He wae

The patient was a man 28 yeare of =z=ge, who was Ope-
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given thecbromine but the heamdache became much worse in
the evening. '

The occipital headache was continucous and there
wers paro¥yems without any apparent cause, There was no
vomiting., Percuseicn in the occipital region wae painful,
He had rather marked stiffness of the neck, but no para-
lyeis or nystagmus. There were no disordere of sensation,
Hie pupils were slightly dilated but were equal eand reac-
ted to light. Ancther injection of 3C c.c. of dietilled
water was given intravenously without any immediate
improvement, The thecbromine was continued and was g0
severe that morphine waes necessary, He was much better
on the 2th and was able to eat, Chloral hydrate and bro-
midee were givsn in small dosee for 48 houre, He bhecame
completely well on the 12th, {(Wideroe and Dahlstrom,l§22)
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Case V, Paralysie of lower extremitise,

The case concerns a wonman whe was operated for cye-
tomz, Lunbar anestheeia with 0,15 novocain and 5 drops
of 1:1000 sguprarenin =olution, Further course was
uneventful, and the patient wae discharged on Sept, 10,
End of December, pains manifested themselves in the lum=-
bar portion of the epine, January, parestheeia in both
legs, Up to June, a graduval paralysie of the legs deve-
loped. June 2Z0th, normal childbirth, Findinge a month
later reveal a severe paresis of the flexor muscles of
the legs with lose of poeiticon-muscle-and-touch-sense,
£ combination cord dissase ¢f the pyramidal tract and of
the posterior tracts wae ascumed. Vhether it was genu-
ine or whether it wae a case of a diffuse inflammatory
process cannot be determined, as the autopsy findings
were not complete,

The author considered pregnancy myelitis as becon-
ing etsadily less frequent, Some such cases have revsa-
led themselves as wultiple eclercsis, In those cases in
the literature in which exact autcpey findings are avall-
able, a circumscribed or diffuse inflammatory disease was
alwaye present, never a systemic disease, (Muller,6192l)

&k ke ok ok ok K
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Case VI, Vegical and anzl ephincter inveclvment,

A man 59 years old coneulted the author for & rectal
disorder which he believsed was due %0 hypertrophy of the
rrostate, He had an inguinal hernia which was operated
upon by means of spinal aneethesia, The operation was
painless at first but later became painful and he had a
violent reaction in 1% hourse, His nervous condition was
such that on the third day he had a syncope lasting three
houre, He was not able %0 urinate after the operation
and catheteriZation was neceessary, He had no appetite
for & daye and when he began to ezt he had diarrhea, His
surgeon believed that he had a relaxation ¢f the sphinc-
ter and a contraction ¢f the vesical sphincter,

The patient could not slesp and he had pains and
crampe in hie legs, There was abeclute loes of sensation
in the entire lumbar and genital regions snd the muscles
¢of the cortex were hard on palpaticn., An attenpt was
made to re-sstablieh the functions by means of electricity
2t the end of the third week, & specialiet found inertia
of the anal and vesical ephinctere, There was no improve-
ment after treatment for one month., Since that time the
ratient has had constipation and hae been obliged to use
laxativee cons*antly. He has had urinary disorders
conetantly znd hie urine has been cloudy and alkaline.

A rectal examination showed a small prostate and the
bladded appeared to be empty. There was loee of sensa=-
tion of the ecrotum, The patella reflexss were sluggish,
Since the operation he has slways had 2 sensasion of cold
feet, He has no spontanecus deeire 0 urinate and hie
rectum always hze the sensaticn of being full,

Hence, there may be complicatione due ¢ spinal anes-
thesia which may persist for years, (Bazy,19s7)
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