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STUDIES ON THE CARDIA

Introductions

The cosophapus is & narrow mwoular tube extending from the
erico-pharynpeus nusole ¢ the cardiso portion of the stomoh, Histoe
logionlly, it consists of five layers. Frem without inwands, there are:
{1) the fMirove arecler or conncotive tissue cont soparating the ossophagus
fran neighboring structures, allowing 1t to distend, but not having the
cshaysoter of e woll-marked fascial planes {2} the outer lomgitudinal
mweulor layers (3) the immer cliroulor musoular layer; {(4) the submuoous
layer and (5) the nwous menbrano, It should be mobed that the muwecle
conbs in tho upper third of the cesophapus in man and the out contein
oonsiderable striated muscle continuous with the pharyngeal muscles while
the remainder of tho argan consiste of plain muccle only. In the dog,
etriated muscle i found thsoughout the whole length of the gullet,
reoviting not so mueh in e difference in Dumotion as in o differowe in
tino relations for the wave to traverse this portion of the treot, The
musous membrane ig lined with etratifed squomous opithalium into whioh
popilles fraz the corium projocts There ia o sharp treansition fyon this
type of opithelium to the columor epitholium in the stomsch at the
cesorbapeo-rantric juuotions

Physiologieally there are three nadn polnte of narrowings
{1) et the oricold cartiloge, (2) ot the lovel of the left bronohus, and
{8) at tho level of tho diaphregm where the cardisc sphincter is located.
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’Z’hnl sphincter formod by the erico-pharyngous musels which closes the upper
ot of the cesophapus et rest, relexes and peraits the food to enter the
cosopharus &s & resuld of the act of swallowings The bolus is then carried
rapidly dosn the ospophagus by & peristaltic wave, through the slipht
norroving ot the lovel of the lef't bronchus and down So the cardia where
there i o nomontory pauses IThoe cardia thonm wndergoes an aotive relaxne

tion on the arrival of the peristalidc wave ot the lower end of the cosophagus
in sccordanoe with the Fayliss ond Starling lew of periletaleis, ecoording

%o which & wave of ralemt:i@ preceden the wave of cmntvaction, As sooh o8
the food enters the stommeh, the sphincter moe more cleses. It is with

the aobivity of the cardise sphincter that this paper is primarily comoernod.

inatonioal Sphinoter.

The oxistenes of o true snatonionl sphinoter has beon disputed
slnoe e was desoribed by NMathew Beillic in 1807, Chovalior Jackown’ o
eludos that thore is no sphinebor but thet the nomml clesuwre of the
oeoopharus at this lovel in mpintained 1y the tonlelily of the fibeve of
the diephragn vhich molvele the cesopharuse losher and MaoCroger® atiwis
bute most of the sphincteric sotion to the kinking and twisting of the
eesophagus e 1t onters the stomache Nolth®, howover, poiuted nut in 1010
in spooinily prepared epooimens that s true cesophageal sphincter doces
exist in the wall of the cenophagus at or about the level of the dlaphrags
tut entirely independent of 1%, and not at the enatomical cardine Feldman
end Vorrisan® in 193¢ after peralysis of both sides of the diaphragn
observed the couwrse of the oesophapun and could denonstrate ne kinks o
tiste undor the fluorcecope end in othor sxperimental studics, They too
agreo with Yelth tint there is a Wrue sardiso sphinotor.



Nerve Supply.

The copophagus, like the rost of the inmbostiml fwract, is
supplicd with twe sote of nerves, ‘he wngal plauw olosely invests
the lowor two-thisds of the ocesophapgus ond mumerous twigs of thie
plosus can bo sean to ontor its walls. Glender synpathetic fllamonts
fron the inferior oorvical and thoracic sympathetic genglion travel
aleng with the interecstal vessels, but they are too swall and delisate |
to trece beyond the front of the vertebral cocluwm end tho sorin. It i
mwlikely that the ossophapgue receives othor than e very scanty syupathow
e supply directly fyem the adjecent panpline, Sympeathetle fibere,
however, 40 reooh the cesophague from above having ebered the vagl from
the ocorviocel sympathetic chain, The other route by shich sympathotio
fibers may resch the reglon of the candis is ly way of the cooline plemus
fram whish they may trevel in cowany with the loft gnatric artery and
aloy e oardlo-cesophagenl Lronche

The wot of smllowing is porformed neinly umder the influance
of tho pevasympatintic portion of the visverel norvous system, The
physioclogieel processon which tale place on syrpathetio stimulation ere
& diminicheod flow of salive, an imhibition of peristalsis, end o spasmodic
contrastion of the uppor and lower sphincters of the oosophagus, The |
offects of deglubition on stlmlation of the parasympathoblc systom are
oy inoronsed flow of onlive, peristalsis of the oescphapus, and relaxne
tion of the ephincters. This relantion is brought about fliret by the
direot action of the longitudinal fibers, and secondly by a diminutlon
in the tone of the sphincteric fibers--on inhibitory raflex indtiated by
the aot of swallowing, '
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1% follows, thorefore, timt any distarbamce of this vefles
relazation meohanism would result in an obstruction %o the passage of ool
fron the ceoophopus to the stomehy this in tum would brim_; atﬁut hypere
trophy and diletetion of that part of the oemoplmsus lying above the
obstruoticn, Oellore the niddle of the 190th ecenlury, when this conditiom
of the cesephagus was sean at aubopey, 1t was piven the otme of "idlopathic
dilatation of the cessphesus® or "primery and copontinl dilatetion"s In
1888, Wimlies . cuprogted that the smdition misht be due o o spess of
the cardis, which speasm maturally was essocleted with hypertrophy and
hypertonieity of the sphincter with blookspe to e flow of muterial through
1%s The cssophosus thes dilubes as o result of fte failure +o overeons
the inorensed resistence. 48 o, "serdicspomn®”, thex replused the
serlier dosigmations «f "idlopathie or essentisl dilatetlen® unidl the
firet guarter of the twemtleth eenbusys In 1013, uret. found hypertropiy
and dilatebion in the oesopherus above bub ue hypertrophy oy hypertonlsity
in the sphinober 1tself slnee he was sble to pass a balloen £illed with
saroury oesily throurh ’Elw sardia 12 one of these patients withoub being
able to deteot with the hend whioh held the bougle vhen it passed frem
the ocssophnsus inds the stomohe Histolorleally, he foand well markal
inflammbory aad degeueretive chenres in the neislborhood of the sphinoter
invelving the whols of the newo plozuse (n the busls of these findinge
his theory wes dlametrically apposed bo thet of ilindien in that failure
te relax noroally, and not spusn, wos belioved $0 be the cause of the
sondition, 4An obobruotion to the normal flow would follow in sither condie
tiene 5ir Cooper Porry coined the word, “achalesla® from the Creek since
it seemed thet the word, “cardiospasn® and the ermonecus idea it convered



would nover be discandel unless some less cumbersone expresslom than
"abgence of relazation” wans devised. Chevalier Ju&lux omaoideres the
normal eloge of the cesophmgus at tMe level to Lo effected ly the toni-
oity of the fibers of the diaphregm whieh enolyele the oesophamue, end
refors to an obebruction at the candia as "hinbal cssophapionus®e
Another expisnation for 2he obstruction at the lower end of
the cesophasus 1s advooabed by Voshor's In e oliaicel veview of dise
turbances of the cosopharus and cardla, he feols that gpasm plays bud
& minor mwle in "scardiospasn™s The esgantial thine is fibrosis of the
terminal portion of the osmopimrue ia the reglon of the orurel caml,
sooondary o infecticus uloers or erosion wiich may have produced tamorery
cardiocgspasm. fis explanntion is strexcthensd by the mmber of “so-called
cures” Pollowing only one or two meshanicel dilatations of the cardine
In view of the faot that an obstmotion at the cardia iz mb
unossmonly sees olinlenlly, whatever the cauee misht bey, and in view of
the oppesing theories, it was thought advisable to undertake an expaie
mental study of this part of the vesophagus in sn effort to thwow Light
on how it ects normally and how 1% acte folloving sectioning of wmrious
extrinsic nerves supplyings the ares. Doss were used exclusively, other
enimals belang too small fer the type of ezperiment usad; and althourh
the miorosoopic anntomie roletionships are nob emotly the suse, 1t was
thought that e results ocbtained sould be interpretel as lending some
evidenge thet nirht be of value in wmdersbhmding caprdia disfimetion in



11, Prooedure: .

Oegsophageel flotulas were made in the neck sbout one inoh below
the level of the oriecid eartilace. Under aseptic technique s midline
ineision war mede in the neelk, the ribbon muscles sepnrated fmmn the
despsr tiesuos and puiled p to the left of the trachen. Care was Stakmm
%o prevent injury to the wecurrent larymgeal nerves The walls of the
segopharus wore then sutnred separabaly to the fasoin overlying the ribbom
mpoles and 4o the dein »efore the gullet was cpmned, and the lumem of
the sesopharus enposeds, o spesial postecperative care was nooessarny,
and the enimnls were able ¢ swallow llguids end sellide with a minimm
of leakage fron the fistula,

Oastrio fistulne wore made in the dops about a woelr following
the first operation. Under ethor anesthesia, the abdomen wae opened by
s hirh right reotus incisions A sepment of jojunum or ileam alvul seven
or elrht centimeters long whioh had & sultable blood supply wes reseoted.
The algtal end wes amgtamosed o an spening nade in the enter or wall of
the fundus of the ptomache The preximal end was brought te the surfnce
through ¢he origionl incislen and subtured to the peritoneun, muscle and
skiz in soparate layers. The eontimuity of the put wes restored by the
elosed endetoemd amastomosisc as desoribed by Nartsloff and Durgete
The shdomen was olosed in three layers using plain '2 catput for perie
toneum and musole, end linen for Gho skine

The advantage of this 4pe of flstula over the usunl gretrose
tomy opming is evident, Sinve the dirsetion of poricstalsis ie fyem
outeide inmard, any waterial wiieh is oreed in %o the segment of gut



a8 & result of inoreased intyesmstrio pressure is fmwdistely propelled
baok into the stomeah, il lealmpge of pastrie juive fyom the fisbula cowurs,
gnd therefore there is no ekin irritations 1% ls wmeesssary %o plug the
gpening and special post=opapative care ie W!w

These flsbulae were used as o woans for placing Lalloons at
different levols in the ccsophagus end stomach end recording the sotividy
followin: peristalsis produwoed elther as 8 result of a smllow or dlstension
of the cesophaguse At {irst, three subbter condom balloone ware used for
recording; one placsed in the stommeh through the pastrie fistula; a second
plased in the serdia through the ocesophageal fistula, md & thimd in the
uppey cssophasme. The sbemnch halleon wme yether larre and semnectod by
meang of & rbher tublnz to a ohlorofom wancmeters The balleon for re=
mmumw comaiobed of & Eaixapaabwt 8 ome long on the
end of o mther ririd catheter which ran Maeﬁy throush the balleaen,
go thet its positien in the samiso sphineter could be acscurately maine
tained by the oporators To keep the balloon open and smpltive o
deoreeses in pressure as well as to inereases, soft sponge rubbor was
upad o the sad of the cethoter under the rubber alloons I was aloub
2.5 ome lone and has a dimmeter of aboudt 1 em., tapering at Loth endes
This produced & talleen which was cuffisiently large to resord relamabioms
a8 well as sontraotions ancd yet amall mourh so thet 1% produced no dige
sonfort and did not initiate seomdary cesopharenl peristalsis. It wme
comeoted to & smmaitive tavboure. The upper cosopingedl balloon was
small, 3 am. loug, comectod by a Tetube with mother tambours It was
possible then for the operstor %o tlew thwoush ene limb of the Tolube,
inflate thig balloon, md inltiate o perietaltic wave in the cesophaue;



et the some time, the nommmt of inflation and the offent of the initiabed
wave on the two lower balloons wore mwinnmmgmmm

il socond pebeup diffors only in that en additional balloom was
uged to mﬂ the activity lmesdiately ebove the cardise The upper ballom
for stimlation was not now conneoted with o tambous, the polats of otimme
lation or infletion belng indigated ly & cigned kaye

Segioning about one wook after the gestrie flotula was made,
and st intervals followlng tmt, reconrds were takene The doge were drained
to lie uietly o o Sablo with the balloons in pesition wille the exporimente
wore belag run. Suffielent resuris wore talen on eaoh dog %o e stablish a
aormal beforo sny nerve lesions were nmaios iAo early as possible after the
nerve seotions, trecines wore asin teken, and st fregquent encugh inderwels
to follow the progrosa of ¢he econdition resulting from such lesions, All
aerve lesions wore chooked at mtgpay to make sure that the scotlion was
complotes The different nerve leaions made were the follewing:

1s Single vagobemy in the noolk,

2¢ Double vagotomy in the neslke

Ss Doudle ‘mguﬁq in the thorax, rbout one ineh above diaphregn

44 Double vagotory in the thomx plue single vegobomy in neak.

Gs Sy patheotomy in abdemen by cuttins the cardiowcesophareal
branches of the left pashrie arbery,

Ss Splanetmiceotemy in the thorsss

Te Sympathestomy plus doudbls wagebeny in thomaz.

8¢ Splanchnicestomy plus double vagolomy in the thorax.
In sone instances two or three of {thene procedures were earried o ou 8
single dog, the affects of csch beling studied in the interwals hobtweem
operations.



1%, Findlngs o the norml animls

In the nommal antmal with the first sobwup ss desoribed earlier,
the tons in the onrdiae gphineter is dofinitely rrenter than in sither the
stomach ey the sesoplapuge Whenm the cardieo balloon 1s Lowezed into poaie
tlen, the operutor om definitely determine whon the caxdla ig pasoeds o
pulling baek from the stomch into the lower oosopharug ane meets ¢ definite
resl stanoe which is sudienly relessed as the nllosn passea throush the carde
ino sphinoters The tonus of the cardle runs almest parallel with the tomus
and humgoy contirectione of the erply abomach, althoush a times, rurked
smtrections may Le som in the stomsoh with 11ttlo or no effect o the
eardine Following an act of deglutition, the cardie exnd sbomesh are seen
to begin relaxetion almoet immodictely while the peristaltis wave is atill
high in the vesophsguge The hel:ht of relawetion is raached ot atout the
time the wave reaches the cardia, Pollowing tho relaxasion, there is o
tepomsy rise in toous whieh is probably the aontracting ring of 4he peris-
taltie wave passing Shwourh the sphinoter. M}g the sape results ar
seon on inflatilen of the balleem im the upper part of the BBn 2 haruBe
Secondary poristaltie waves originabe at the point of distesten im e
asttampt to sweep the ohetruetine bolug lute the stomehe There is an ine
nediate fall in toms in both eardis and stomeahy espeeially e fommery
md this fall in tonvs is maintaloed so long 08 hore 1s estivity present
in the cesophsruge When the cesopharus ie no lonrer eetively smbrasting,
the tone of the cardie slowly retuma, end ugually shaws this temporury
rige sbove normml, afber whieh 4hw tane returng bo the normel leovel {fige 1)




There is a ammll seotion of cesophagus immediately above the
dimphragn which in most of the dops showed same relexation after swallowe
ing or after distension of the upper balloon, suggeating that the cardisc
sphinoter extends just slightly above the diaphrapme If the cardise
ballom is elevated only ame centimeter above this point, howover, typieal
lower ocesophagenl sctivity is semm, coslisting of very strong ratiier proe
langed secondary peristaltic weves, usually three to six in number depending
upan the dog snd the irritability of the ocesophasus, after which the aobivity

subsides and only respiratory novements are recarded (fips 2)s



fin interesting obsevvation wes made in ons insbanee whers the
ecardiac balloon bad been pulled inko the lower cesophnmpeusy the stonegh
was geon to mwiax in respmes %o 2 peristaltie wave iz the upper cesophos
mig, but this wave wes not ploked up by the cardine balloon. As & resulb,
an extrs balloon was inbroduesd into the cesophopesl £1sbuls to woord
the astivity in that part o £ the cesophegus just above the cardin, the
btalloms in the cardie and stomech belng unchenpeds "ith ¢t ceoond
arrencenoat & olwok could be made on the ultimebe tormimtion of the wave
pageing dou: the cesoplarues Uith very weal distenpion of the upper
oedopheseal belloon, secondary poristaliic weves pre sem o originnte
ot the balloom level and start to pase dom the sullets The oardis and
stomach relax just as they do with the obher arrencesent, Yut no ovidence
of the wave havin: renched the lower cesophame om b chinineds With
stronger dlstension of the upper dalleon, hovever, the waves traverse
the whole length of ¢l ocesophagus snd are definitely resorded as cow
trasticns on the lowsy oesophegeal balleon, while the cordia oad stonmanh
relax ss beforss lote eapeeially in fipgure 3 theb viien the upper allom
wag distendel for o considereble lempth of time, the done in the cardia
and gtomeoh dropped and stayed down wntil the pressure in the distending
ballom was released, and yet, w wves rexched the lower sesopharug.

Thie relazation in ihe cardic 1p ebsolutely indepandet of
diaphragmatic ackivity es 1s sem in Digure § since et the time this tmeling
was tsken the dor was very hot and penting rapidlye Tt is inooncelvable,
after seolnp suoh marked pelsxetion with the respiratory moversnts GUPoRe
imposed, to isasine thet the diephragn has much %o do with the process,
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a2 haz bean olninad by Jumz, and recantly by F‘-nidlaa

. Effects of Varus Seotdiam:

1s Unilatersl sestion of the veagus in tho neok was perfomel on
six doga, throe on the 1ol side and throe on the righty Tmoings were
talen as early as oix hours after oporation o8 aomo dogse luring the fimd
24 hours,; the cesophagus iw partlally paralysed, ruther lax and abonic,
Although some relemmbion in the eardis emn be elicited on distension of
the cesophague, the pressure in the balloon must be lvereased atoud three
tines a8 high as nommlly %o iultinte & vespmise, and even then the relaxe-
tion ia not very marked, However, within a fow deys the tone is regained
end relaxntion follows o swallow or distension of thwo cegopharus Just es
well as before the nerve setion; the aﬂy differmes bolng that the 00g0w
phazus is not Qite as irritable ond reguives a slisitly stroncer otimulne
to initieto & regponse, lo differences in ths 4ype of response or the
rolative timo relatlions belfore sod after ceration eould bo sscertained,

24 feobion of both wvag! in the neok was perforved on three doge
with somplete paralysis of the oesegheguss It wae inpossiltle to initiate
a wave whieh would oarry throush the lempth of the cesophnyuss If ane was
inittated bigh in the cesophngusy 3t seemed 4o run only as far ns the lewel
.of the vagus gootions In one dog, the cesophagus wes e lax tut the
eardia belloon sould not be placed in position before the diephyagme M’
wao 20t due to a cardlospasm, simne & large nore rigid eathoter gould be
pushed easily throush the cardia Into the stommoh, it besmume the ballom
was fagtened to & tubins whish was not ripid enoush %o allow it to bo fores!
straight down, and the walls of the cesophar-uz were too lax to dimet it



down, allowin: kinkins and doubling of the Wube to take places In the
other two doze, howrrer, the oardia balloon ¢ould be placed in positiom
rather oneily throush the eardiae sphineter into 4he stomach 4f the end

of the tube happened to strike the ol fice diresily, and could be pulled
baolks into the cesophagus without fesling the tug or pull whioh was ;resent
before operation, However, 1f the end of the tube d1d not sbrike tie
opming, it would double upon 148elf due to the stonielity of the cesopimgeal
wallos )

In the aeoond dog, the oardia 4id not regain its Zoremer tonus
st any tines This dop was difforent from thw cther ¢wo in thet during
stomadh Jesdings, Fhich wre nevessitated by Ve cesophageal paralysis,
as mush as 500 ce. of uilk or corel ocould be injooted into he sbommeh
with very little belnz repurgitated throuch the cegsophagenl fistula oy
being logt thronsh Isalkage from the smstrie fistula, Tutrition was felrly
well maludained in ¢his dog for the first wmel, anxi the &gz hod normal
stooles lowever, Just as 1t happoued in the Plret dos, some resusgitated
food woo spirated inte the lunga, amd the dor dled of pneuwnnis sn Ehe
fiftemth daye Fogbemorten Mtiﬂ revoaled besldes the meummia,
an cesophagus diffusely dilated and filled with sir and & little fluid,
The stomsoh wos ombrvacted rabher tightly; the smll ead large bowel wore
slightly dileted, st otherwise nomml in appeasewe, 5o arems of hemarriage
or uloembtion vare sem.

In the third dog, the cosopimmus and eardis were paralysed and
stonia on the first day after operations m the sesomd duy, the anrdis
begsu to regain gome of s tone, and the cperator a&nld eaeily detect



by the feol and by the kymograshis record when the balloos was pulled besk
through the sphincter into the ocesophagnee Iy distending the stimulating
balloon hiph in the cesophagus above the nerve secbion, ane eculd ses &
gsories of seeondary waves begln, but they died oub almost immsiiately. Thay
omld not be picked p bymmrum placed miy one inch below the
distending balloone Relaxstion of the cardia or stomach was not aeen in any
of the resurdse Uy tho third snd fourth day, the tone in the cardiac
sprineter md retumed to suoh ¢ state that it differed from the normal only
in that the tug or pull felt in dmwing the halloon thwough the sphineter
ints the lower ossepha-us was not presmat as 1% M.M before opemation
{fize ¢)s This dop, like the first one, was veory diffievit %o wainiain
sines nilk or cersal injected into the stomach b tubs was almost immedlotely
squirted out fereibly fram the gestris flgtula in inbterrupted spurts, show-
ing that the stomach was very sotive and hypertonic. Whem the dog attenpbed
to lap up this rejeoted food, thers was nobiecelmuch regurgitation from the
ossophageal fistula, presumptive evidenos that the cawiie was relaxing when
the dor made repeated attenpts nt swllowings fn the iM% dey, the deg
was in a very poor eondition, due te his inability te retein the food and

to repented attecks of vemiting iz whieh the dog would bring up seall
amommts of bilewstained fluids 'le was ohlorofomed and posted at onge.

The cesophasus ves rather stonio and sonewhat dilabeds Mo evidence of
gpasm or obatruotion was seen at the eardiap the stomach was eml) end
tivtly omtraoted; the awmll and larpe intestines werve nermal in appearance
as seen grosslys On opening the gut, mush hyperemis end superficial ercsion
and henorrhere was seon extending from the stomsoh throughevt the small



intestine, loth vagi were foumd %o have been sectionad just Lefure pasaing
into the thores,

S« Six doge were oporated ou with both vasi in the thorax being |
seotionads The appronch was mde throurh the left slde posteriorly between
the olghth and ninth »ibss 'nder othor anosthesis, & small inelsion zboud
6 mie long weas made parsllel with the ribe, the fiters of the labissimue
dorsi musoles eud through and $he interocstal mmcles separated close to Uw
upper border of the ninth ribe ¥hen the ploura was out, a sall ribespreader
mas placed bebween the two ribs to hold them apart, the lun: fell ewny and
revealed both vagl, the left one amterior and the rifht e posterior %o
the sesopharus with the bramsh from the iei% one couming down o join the
rizht ono ehout one inoh above the diaphmagm. DUoth vepi and the comeobing
braneh wete mmasped wlth hemostots and seelione of nerve removed by oubting
on sither side of the slenpe with solssors. The pleura end intercostal
misoles were closed torether with 00 plain utsnt, the Mibors of the
latinsims dorsl rowapproximeted with st and the slkin olosed with 1inens
The cperation was done mo quiokly mmse the gloura was cpened that (% wes
found necessary to aid respiration with {ntretrocheal insuffistion, I the
enimel experiensed warked respiratory difficulty durins the opemtion, the
thorax was temporarildy elesed by helding s aposge Sightly over the inelsim
until the foree' respimtory movemsnts subsideds The dogs withetood the
wﬂmﬂiaﬁ%nﬁmm-ﬁhnmmnmw.

Double vagobomy lew iz the thorax seaw to bave no apparent offect
on thig relawption mechmnise n the cardie and s tomachs Yo ovidense of
spasm or parslyeis is seen in any of the dogss It L2 izmposaible to deteot
ey differense in the Yype or tine ralations of the relasmtion as eompared



with the nerml dop either immeilately or ss lens as nine nmths after
operabions This sane interesting obsorvation wne node on Ywee of thops
doge ss was seen in the nomml, nasdly that relaxation coourred in the
oardia sl stormeh on weak distenslon of the upper cescphageal balloon
without being able to piok up & peristaltis wave in the lower cesophegug.
Jtronger distension produced o wave which was recorded by thw lower
sonophaceal btalloon, while the stomech and eardie velax ns befores

In one dog, the vagi were sut as hiph in the thores as possible
and sti1l being below the pulmonayy end cardice plewusess "he oot of
the lung prevents oubbing the vagl higher thes aboub 2,5 inohes sdove the
diaphragm, The trmoinge obtained frem thisdog following the lesilon
differed in no way from those itaken before ihe operation or from $hose
of the other doga (fige 5).

£» Three dogs had a comdination of both vapi geotioned in the
thorax end mae out in the neck with no apparent ehonge in the type of
astlivity in the candia or gtomach following perictalsis in tho cesophagus,
The enly differenoe noted wes thot the cosophsrus after this combination
of legions was not guite sy irritable end tequired o stimmlue sbout three
times as ctrong as normily to initiete a response (flgs 0).

Vo Bffects of Jectlon of the Sympathetic Supply:

The sympathotic supply o the eandia, as desoribed by Malsht and
m’; was seotioned in two dores Through a left rm.imhin, e
tending upwards as far es the ziphostermm ani down 0o the uabilioua,; the
lef'% rastrie artery was exposed Mgzh up on the leaser survabture of the
stosmohe I¢ wos freed and 1icated along with ite veine Fith artery foroceps
an the central ond of the vessels sobting 28 a retractor, & downward pull
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was made end the ocesphagenl bLraneh of the artery wade to s tand cute This
wes disgecbed froe along with a umdle of nerve tissue lying alengside and
pulled over to the dog's righ'lt. The deop agpoot of the left pastric arbery
s thue exposed and many stremds of nerve tigsue were found passing fyom
the coeliae axis to the lower end of the sesopharuse These were all divided
at thelr poripherel ends. Disseotion wns carried centmlly until tho lef$
side of the coelinc exis wus exposeds The last stage consisted of liseding
the lef% pastrie arbtery at ite erigis from the ccolleo andi so removing the
segment of arbery along with the mass of nerve tissue that had been disseobed
free, ihe abdonm was elosed in ¢he useal nmenners
’Ermi:nsmnuuﬁyutih«unm&uﬁi@guﬁmtﬁnm
operation revealed ne apparent change from the momel in the sotivity of the
oandia or stanech rmm;sg peristalsis in the cesepharus, lo immediate or
late spasm or paralysis of the cardie was uu, nor was the tone of the
sardias sphinster appreclebly altereds The game phencmenmm of relammbion
coourring in the cardie ond sbomach following dletonsion of the upper ceso=
phazeal balloon with no evidense of the wave over having reached the lower
ovsophasug vas noted (figs 7)s In oue dog, sbemosias arperenly due o
cicatrioiel Dands areund the gastrie opening of the fistla, mde i% 43001
eult and, ot times, impossible to ingert the stormoh belloon to resord
gaotrie motivity; tut this in nc way interefored with the eardiss sotivity.
in order to determine whether the splancimice had eny oenbrol ever
this relamation meclanisn, splanchnisectay in the ¢horax was done in ane
doge leomupe of tre anetomical location of the splenchnie nerves which
mke 1% {mpossible to ressh both nerves from the ong slide and Dooause we
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vished o avold sheclding the enimal $oo meh, this operation was porformed

in two stapess The right gide of the thorax was esterel First at the sume
level as has boen deseribed earlisr in vagobony, the splanolmio twunk was
grasped through the pleure with a hemosbat and its ccotimuity interrupbed

by eutting on elther side of the hemostet, takine core to avold the interw
costal arteries whioh oross at right angles under ite The chest wag olosed

e befores Tmmoings taken 7 days later showed good relazstion in the serdia
@d storach fellowing peristaletis in the cessphazus sdove, indietdinguishanle
frem the nommal (fige B)e There was no evidenss gbtalned fmem watohing the
dog et and drink on the day afber operetion and wm the follouwing daye Hmt
would lead ane to think that there wos any spean or pamlysis of the onrdia,
Vinetesn days after the first oporation, the loft olds of the thorax was
opened, and the gplmeimies m thet side seetionsd in a efmilar meiner, There
wore no fmmeliate or labe eigne of paralysic or gpass of the ourding Hglashe
tion iz the oardia and ntamsoh following cesophaceal vorigtalelis, and typleal
lowor cesophugeal activity wers progent, with no chanre from the norml {fize 0)a

Vi« Bffects of Seatien of Both Vagl end Sympathobies:

Two dogs were prepered with & sombination of legions, mme with
double vapotomy in the thorax plus sympathestony by sidbbing the candiow
osaophareal branch of the left pastrie artery as descridbed eariiary the
other dog with deubls vagotory in the thoraz plus splanchmioeotony in the
thoraue

In the first case, trecinze taken 40 houre sfter operetion showed
the cardia and ebtommoh to be relexing perfectly in respoves to & disteeion
of the sesophaseal dallom. Cestrie mobility s somewhst roduceds, Trecings



taken up to 40 deys later showed & retuurn to normal gesteie mobilitys The
eardin and ctommoh comtinued %o relax following initiation of a wawe in the
pesapho ue, p.mbnhly a little more marked in the cardia than in the sdomech,
end both of them probably met quite as well s before cporation. liowever,
even though the depree of relexation wes not as crest after oporation as bLew
fore, the type and ¢ime relations were mt slbored as fnr as oould bde deternined
{figs 9)e |

In the second dog with both wagt and gplancimics eut, treoincs takem
24 hours afUer oporation showed $he oessphnyus, cardia and stomeoh a)) to be
rethor stondcs It was very difficult to determine by fesl at whet lovel the
esrdia was, becavee Lhe ballsen passed very sasile fsan Che ghbossah thmoush
the cardiae sphinoter into the cesaphegmse, repardless of dlaphregmatie
eotivitys There wus some supgestion of relaxation in the onsdis, but it wes
very poor ({ige 10} Three days postesperstively, the tone wms gmily
ecoming baok inte these struetures, bub it wee still very poor in the candia,

L]

Some velaxation In the eamlis following cesophnceal sotivity was noteds x
the sixth dey after operation, relaszadion in the cardia was ery good followe
ing distens!om of the upper ocesopharms, but it was not as apparert in the
stomach where the poinis of relaration were superimpomed on the regular
riythole waves thore, Un the seventh day, with the isproved sebwup for
recording, perieot relamation in the camils end stomeh following o swallww
or distension of the upper cesophamue was seens (ue instance was noted

where relasation cocurred in the eandis witheut the wave ever belns recorded
on the lower cesophageal balloon. Tracince takam up to three and & half
rgaths afver operation revealed sctivity in the cesoplerus, cardia and gtomsch
vhich in no way eoculd be distinculshed froo normsls taken before nerve sectlon
{rig 10},



Vil, Discussion:

In peviewing the litereture and followin: the progress of the
study of this part of the intestinal tmotb, woe find that Mw,&a oarly
as 1889, notel in rabdbits that sbasies of foed in the cesophams s geen
followling varue cevtion in the neske Many have arreal tihat this stasis
wms due o ineressed tomue of the cardlee sphivoter followed It er by
dilatation of the ossoptarus (lermard’l, Tronecher and Meltser'®, and
Kloe)s Erenocker and Nelbser'®, 1003, noted relasation in *he condls
followdng repeatad acts of deglutities, but asoribed this to oentmal ine
nibitlon of vagus motor tone to the carilas langleyl®, 14598, working
with curarised snd atropinised rablite; stimlated ¢%e vezi in the neck
after fillin: the oesophagus with water and noted relaxation in the lower
part of the omephbasus and onrdia, "hen no atropine was administered, the
vogus ostlmulation caused inoreased toma of the candlice o thereiove
conaluded that the vagus nerve carried both motor snd inhiblbary (lbers to
the oardias o labey reported that adremalin inhibited the eardiac sphinoe
tor in the robbit. v

m"’. 1802, in chrenie eaporiments reported that sestiom of
both vagi below the disphragm in the dop left Lie cescpha us and camils
stonie or pabulous, lie dobemined the s tate of tonmue Ly the resistancoe
%0 the pmasare of & stommolh tube Into the oegophagus tlwough the astroe
stomy openinge Sinaimber’®, 1903, working on four dogs, consluded timt
seabion of vapl above but oslose o the disphraga rendors the eandia atonio,
while seotion of the wagl hish in the neok loads o temporary hypete
taniodGy of the oardia, If he is correot, it would seem that in the dog,



the inhibitory fibors vo the cerdis looave the vegi et somo distanoe above
the dlaphrogn and pass dowmn %o the cardia in the wull of the cesophasus,
tkyn.. 1904, on cates, dogs, rabblts end menleyn, fomd that the
vagi had both motor and inhibitory fibers to the cardin, As regamis the
gplanchnles, he wae in opposition to @1}; trevicus obsorvors, Mailing o
find o stimuletion of the splemshnics, ey direct influence o the sbamanh,
‘e roprofuded in an excised stomach the caplete ploture of movenants obe
sorved by Cemen’® in norval misals, showing that the epparently highly
coerdine tod movenente of thoe sbommoh depended m & local meohanism mnd
did nob require tle intoraction of the central nervous sysbom,
cmmw ropardod in 1007 that seotion of bobh wgl in the neol
in the eat leads to mn incronsed tanus of the cordie Yeeting soverel Aayn,
perallol with deoreasod tonus end poristalsis of the msophnguss lo bosed
this canolumion on tho oboerwabion that the rorictalsis of the lowor ocoso=
phagus freguently folled to force the food through the cordia and the
inoreased resictance st the cerdia to tho passege of the otomesh tubes
1n 1022,% wile footing neat to eate with chronie meopiagenl fistulas,
he observed "recoptive relazation® in the cardies portlom of the sbomach,
lle noted thet the stommoh began %o relax & considerable peried before the
wave had reachod the cardic and made tho otatemout,~= "the vagus Lmpulses
anticipate the cesophagoal needs ly s good mrgin®, Seotion of both wagd
in @e neck cbolliahed ¢this relasation mechaniem corpletolys o cencluded
thet tuhdbition of paetric contracbion which attended en emoblonel outhreal
e due o impuloes discharged by way of the splanchnies, Inhibition whieh
follows deglutition 1s produced b.wey of tho vages pervese In 1012,
in lsclated sepmants of the &l gestive traot of oats, he confivmed the
presence of & “myenterie raflex" in the cosophepus as well as in the
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stomaoh and intestine, an Intrinelc srranpoment vhereby e stirmlue couces
& omiraction alove end o relamstion holow tho point of application, Plmohe
Ing the cesvphagun immediatoly altuve the recomding ring ceused relmmbion,
even 1n enlmels which lnd had both vapl sootimed 1n tho neok soveral daye
previouslye

Cerloamn, lopd and Pearoy®e, 1022, using cabe and dopn, in eoube
experinents and in anlmls providod widh perenent ed cesophageal flotulse
gtudled the innervation of the cardic end lover eml of tho cosophapuse They
wore wrile to demowirate by gtimuiation of the thomoio sympathetic chain
at differont lovels o ayrpethotic supply to tho lowe ocoscrbapus nnd cardis
othor then 4int via the sploneimies. Thay fomd @ ellmiatlion of the
splancinie nerves fn the thornx with the braln and epinal cord pithed, bobh
motor and inhibitory offerente te tho cardin snd lower vosoplegus in the
cats In the dog only motor sobicn, in the rebbit only fnhiditory sction was
denmatrated, Those veriations they ceoribed o e coni€im of the toms
a% the time of stimdation and sonoiuded timt the gplanchnies, ilim the wel,
carry Loth motor and inhibitory offerents to the sbumesh, the offeot of
- stimideting elther me depending on the axicting state of tawe. Undap
othar ancelhenie, coction of both vegl indwoed & spasn lasting 3 to 16
ninutes, whioh they attriduted o the irritation of the seoblon itself,
Vogus inhibitory and syrpathotic motor and inhibitory sotian in the aocuto
enlrel thay found So Do lost with the diceppoarmoe of Auertach's plomums,
and the change of the sussulature to the striped variety, As o working
hypo'hoslis, tho view is advmced that the visseral offerest uerve fibess
are in real ity alforente to the losal Wt diffuse reflox nervous ombors in
the viscoral ormng, '



Vouoh™, 1026, 1n coute xporincnts m cate wdor chlamime or
other ancothosle, found on dlstension of an cosophazeal ballomm & rolaie
tion of the stommch socompaniod by peristalsis of $he lowe ond of the
sosophajuse Hlelaterel vagotagy iz e nosk aboliched “hic receptive
releonbion, and Le ecugnests that the myenteric plexue may mot Pwmetion
mdor ordinary clrewmstawes, botween the parto of the sliventery canal
invelvody

WCron, ‘biwinay and “topford®®, 1926, studied the effoct of
vagus sootion on notor activity of the sbormoh in dogne They otabo that
the pylorosposn desoribed b:yﬂuu, Imey and others as lmpdiate m
vapue seotion are purely tamworary ond are no doubd dus bo She ivplbetios
of the nerve sootime They are in scoord with the view of Carlsen of al®2,
that e varisble offecis of vagus sti-ulation are rolutod %o the ocoaiobing
gestric towm, :

froum Kolly®D, 1927, out the vagl in the cervical rogica in oates
(e giving opoque meals and gbuding $he animl wder the flncrescope, he
found a diloted ocesophagus with what ho termod o candicapasm, in all caces,
e sugrests that the deptruwotion of the norve mechanism of meorbech's
plezus owing %o ohranje fibrosis md depmerative charnge oy ascommt fur the
lcos of tho nomal musoulsr cantyectlion and relasation, end result in s
graader fendmoy %o almorml reflex oversction of e elrcular fldors.

Alveras, Tosol, Uverpesd and leoanlo®0, 1029, studied the effecte
of degemerative sectlion of the vagl ond splanchnics in the intestinal traod
of rallites Thoy ctate that 5, B Jolmaon exemined bisbolopicnlly sepuonts
of etomosh and gut from some of his animals, which had nerve losiors move
than three wedkis bofore, and roporbted the same marbed depmeration of tho
£1bore In Averbach's plemus that he had dserved yreviously in dope with
the vagl oube



Plorre®!, 1085, in the dog and tho rabbit fmmd thet dight
oonophagenl dlgtenaion of about 20 om, of mereury was autﬂaim# to otart
the peristaltic ware of deplutition mmd e cerriage of a; bolus in the
bubo to the stormohy ‘

mﬁ;ﬁ.ﬂ in 1934 and 1986, hae mde rathor sxtensive stulies
aﬁth Imarvation of the vesophagus pud cerdiso sphinoter in an atbernd
o oblaln @ rebionel tesie for the smwpical treatnend of achalnsine Quobe
ing Een Mure, Enipght™ states that provicus worl showed that seobien of
the vagt In the neok in dops resulted in o peralysod dilated conopharus end
a omiracted cardias ephimoter, and {hat seotim of the sympathedic €bors
pessing o the sphinoter incrensod the ostruoticn which resulted nd thip
rogim fram bilatorel vagectomy. Inight, using cate, fowmd that vagal
stimlation cavsed inoronsed tonus and motlity of tho lower third of the
oencrhesus, vhioh is camosed of plain mmeloe Tho tomus end motility
wore inhiblted ly sympatiwtic stimulation, éilmnlvnpl soobim, if |
corplebe, reproduced the appearmncos of sobalosie of the cordia, Simule
taneous removal of the gnpathetic fibers prevented the mmeet of this

obetaotione Yhen the ohetruction developed it could be relieved by sootion

of the pympathetic suprly o the ephinoter,

in the main, the degrec of changes prodwoed depmmded upon the
lovel at wiloh the wel wepe divided and the time that had olapned since
’&u oparation, In ow anteal with both vagl out below the bung roet, no ,
obstrvotion at the cardic wne noted ty Xersy two weolks after aperntien,
lioworer, soven monthe after oporation, the ebatruction hed inoroased
sufficiently to produoe vomitings "hen the demervation wos more a:'hn_livo
ond designed to cut off all vegal Pibers by division of Hhe right vagus
in the cheat Yelow the recurrent laryngoal, and the diviglon of the norve
Plosue an the surfase of the cosopbague high in the thorax to interrupt



those fibers descending in the ploxue fyrom the right reourrent larmgeal
and divielom of the left wague in the nesk, thon the cbatevetion at the
cardia voe 50 tovore as 4o caugss encrmous Allatetion of the cesophagus
and doaths

In locking baok over the work of these men, 1% seoms Yo me thed
the sreatont oritiolom lles in the mathod employed in chtaining the informa-
tion, Aoube experimmtes in whioch the animel is spesthotised snd wore or less
shoskad by the swrgical precedures ere for frem iden) for arriving et e
conolusion of the physiologioel Ametion of o struckure such ns the cardioo
sphinoter, Tho same cbjection my be sppiied in those cases in whieh the
porves oye otimdotod eleoticallye It ic true, sueh olootrionl gtimuistion
profuses results whioh are capableo of interpretation, nt doss the orpmn
novmally roocive obisull of thip cloracter an? sirength?

¥hile our mebthod for recording ip not perfect, 14 novortholess
hne overcomo those two serlows odjooctions, Our mothod of gtimildebion of
tho casophogus to initiate porictalsis is of somevbint the mme charecter
as thet arcomntared nomally when the epimal swallows lerge pleces of food
wiich may tomporarily hooome lodped in tho cesoplmgus, The objection might
woll e raisel Shat the presence of the rubber tubes and balloms in the
cesophagus oould sltor the irrltab!lidy of the ocesophagus, defom the wave
88 it pessed down the cesophagus or initiate wvuves et thelr locations which
would complionte the pleture, However, the tubing is eo mall ond the
ballooms of suwoh & oise, that they do not make the dog womfortehle and
have never been coon to serve ag irritabls fool whore now woves ndght
eriginates ven persons who are trained end aseustoned to the presence of
a tube in the oesophegue eaxpariense no 4§ Miculty in smallowing 1iguids or
aolidee



O resulte 4iffor from provicus work in soveral perticulers.
We have ovidewe In the normnl enlwal thet relusation coours in e cardie
following distension of the upper oesorhagus with no rooord of the weve
having reachod the lower cosophagus. It camot be the result of e reoords
ing epraretus wh suf Ploiently sensitive to record 4o wave since sirmper
stimlation gives rise o & wave vhich reoords perfootly on the lower
sescphagonl bollomns ‘e lave noted o amll area extending just dlightly
alove the dlaphragn which relaxes in respomse to distension o the oosophos
gus sugpesting thet the cardine sphincter extends mrtially sbove the dige
phragn as woll ae bolows Thot the diaphragn has very 1i6tle to do with the
relosabion mechenien, so amdentls a'vassted by Jaml, is very plainly
sem in the traoinpee It would bo rather diffvelt to concelve et the
diaplragmatio fibere ourramding the lover cesorhesus could relex over an
extanded poried of “ime while the rest of the argen took part in respiratory
novenente, esporially sinee thore 4e but e eingle nerve supply to the dias
piwogme As far as could be ascertained, the only nerve lesie: which made
my apprecisble ohange in the respmse of tho cardia to perlstalitic waves
elicited either by distonsion of the neeorhngue o by the act of malloving
wne seotion of both vegl in the neok, [ub thore we have s anime] whioh
is wt aliopethor euitablo for this Yypo of experineniation in thet it wes
wmable Lo Initlate & poristaltio wve which would earry down o the storach,
It is poseiblo tet if ome of thomimls sould have bees meintained lang
enought for the cssophagus to regedn some of its tane as sos tated by
Cannen’, one might woll have obtained evidenos of rlaxabion of hw cardia
after dletension of the cesohepuse Vo have som mrosumptive ovidonce
of relexation whon rogurpiiation fron the cesephegesl fistula todk place
following peetric feoding when the aniral ctbempited to ownllow,



With the oeserhogus atonle end complotaly parslysod, a sposn
of the candia neod mt bo sssmmed to prodwe dlatation of the cesophaguss
& cardios sphinotor with normal tme eould of fey envugh resietacce o the
passage of food into the stomach fram an impotert ooeophasus to produce
the same rosult 1f no dmpulses came deem to the cosphagus to caues 1¢ Go
relox, which may asoowmt for the dilatatier moorted by sonwo workerss

Singlo wapobamy in the nodk does not alter the fpe of respunse
of e cardie except that it alters the saeitivity of the cosophame, as
ono would expoot if half of the afforent patiay wore destrayols Bilateral
theraoio vegobay soons o inve o apporent offost on o rolauntion mechone
iem of the cardis, Scotion of the splancimice and sympathotic fibors on the
1of% pnotric artory bad no offeot e the responso of the cardla md stoueoh
to distension of the cesoplmgus, This i6 contyrary to the results of those
w0 fourd spaan oF paralysis of the cardia,

i oxplanstion for sae of theso phenomens, eoposially that one
vhareln the eardie relaxes in response to & distension of the oogpharus
without the perieinléle wave reaching the lower osvophagus and the 1nability
to alter this relemation aftor cortain nerve lesicne as dereribed above, is
a1ffloultsy 4o adopete explanation must necossarily tread somewhat on the
boos of the texbebock theories of osmophageal setlvidys "hen Cummw noted
that Wi stameh bean % rolax o considerable peried befare the wave roached
the eardia, he ssorided the setivity o8 being under the cantwel of the Tagus
tnd mde the statement, “the vagus impulses anticipate tho cosepbageal noels
by & good mergin®, dot he failed %o offer any explanation how the anticipation
took place,
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Lut us asmume that the omter for chg&uﬁtiu omeiste of o
series of "centars" in the modulla, cach me counooted %o the nmxb one in
line and cech ane of these supplying e cerbtain segnent of ocsophosmus,
through the wague nerves, Thon the Cirst cme is stimidated, ae in an sct
of deglubtition, i% firem of', oo to sponk, the lower cnes in repid succession
end we carrion tho paristaltic wve dam o the ctommch, Lilowise ey
afforect inpulse from some segment of ¥ cesophague could initiate s roflex
6t that level and this in twm Initiate a reflex for the next lower lovel
and 80 cie Dut wo hove somn the candia bogin to relax almost ismotistoly
wheo the wave 45 otill high in the ccsophnguss Therofore vhen on afferent
Lwulso comes into mme of these "conters®. ono o nore of Torent irpuloen
rocch the csocplagus at thin level cawing leval cctivity of the occeophngus
and alnoet Impdiste relomtion of the cardine, 'hat patiwey this latter
ispulse taltes to reach the cardia 1g not mom, It may pase through o
e fiver directly to the cardia, or the inhibitory fiders may leave the
vagl somo dietence ebeve the dimphraga md belaw the point vhove wo noow
tioned the vagi in the neck and travel %o tho sardia in the wall of e
ooBophegus, as sugresbod by Irahll®, Une other snd nore probelle poosie
bility remings 4% may de that the offerent impulee from the senter in the
modulls conses local sesophageal aotivity, whioh aotivity eo mbs m
Averbach’s ploxus ot thet level an to send en impulse directdy to the cardie
for reloxations In fover of this legt explenation is the result seen afber
ocutding both vagl in the noek, It ig possible 4o Initiste what looks like
a porigtaltlo wave high in the cesophagie, bub this wwe travels anly to
the level of the wapus sedtion. Nelmxation in the cardic doss not coour,
At at the upper part o the oosophague in the dog,the mwpsuleture ie almend
purely striate and Auerbech's ploxus 16 probably Jeckings As Carlsen®?



has found in acube cuperiments, “wagus inhibitory setion thus seems to be
loot with the disappewrence of the Auerbuch's ploxus end the change of the
miele to the striped veriety”, whileh my explain our failure Yo cbtain
graphic ovidence of relasation in these dogs ¥ith the wagl out in the nooks
If e oould find out emotly where Auerbach's ;:.m ping in the cosopha=
g, ho could eub the vegl at this level or below and expect %o gob relamation
in the cardin even though no wave reached the lower cesophagus, section of
the vagl of cowree cubting out all perlstalsis belaw Hhwt level,

Reasoning thus, 1% is possidle to wmderstond thet & very woalk
stirmius cong in {yem ¢ ocartalin sopment of the cesophague eould be jued
girong enough to send cut the effarent impulses ¢o the cardia for relamatien
end o that sogmont of the vesophapus Tor locel contraction, bub im woak
%o fire off the whole ehain of centers, and therefore the peristaldic wave
dles out befare resching bhe lower cesoplaguse This explanatien could
scoamt for or Pinding relasation in the cardis with ne weve reaching the
lowor ocesophagus, whereas stronper stimull cmrried the peristaltic weve
%o the otomnoh,

In the epplicaiion of ow findings to the meshamism of the clinicel
smdtio of soimlasia or ca- lospaon, it 1o seem that the cardin pocsessos
an  intrinsie norveus meolaniem, which, although it is rove or less mder
the controlling Influence of the vegus and eympethotic norves, is siill
capable of indwing relaxation in the cardis in respmse to a poristalsis
of the cesophagus, independent of these Qxhimin neyves. It is possidble
that hyporeotivity of el ther the vagl or symmthetics could heve a disturbe
ing 1nfluence on this nermal mechsniss, and for which conditians, seotion
of o overnctive noyves would eing reliof, lHowover, in those cond! tlaw



whoreo there is o fibrosis of the torminel end of the cescphapgus wiich
restriots the nommel opming of the spineter, the cbetruetion is mechanicals
ad we would not expect any favorable msults frem seoblon of the extrinsie
nervens it 46 the cases in thies latter group which are se greatly relicved:
by ono or more mechenical stretohings of the sphinoters The third condiilionm,
or achalasia, which is a "Milure Yo relax® inebead of & eposm is due o
degonarotive changes in the Auerbech's cells aroumnd the sphinctor, as had
tom polnted out by Furst md Rake ™, Bince wo lave shown that the relazation
noolanion of the cardis iz dependent won m inteed “uerboach’s plexus, o
might expoct thet muy lesion wich destroyed this plems would also destroy
the intrinsic nervons mechanien of {he eardia and thuws lead to a condition
siniler to achnlasis. |

¥ili, OSumwry and conclupionss
A mothod of recording continuouws camis motivity in unancethetised
animale {e desoribed, On the normal dog with all nepves intaet, we have soan

the cardiop sphivcter relax in respoanse to a peristaliic wwe in the cosophe~

gus, initiated t;itinr by & ovallow or by distensien of & tallomm in the upper
cogophmcuse “his same relavmtion of the cardia coours vhen the dlstension
of the Walloon is not great enocugh NM& peristeltic wre which
carrios dam to the lowr ond of the oosphaguss That the cardie posscssen
an intrinsio nervous mechanism which ip depondent vpon Averbeohts plesus

and capable of sotivity in the absonce o the vegal and sympathetic influences
is shown in ouwr in@&lﬁ.ﬁy to alter the charscter of the cardia reluwaiion
aftor sootlon of the extriosic nerves. Single vagotany in the neel, double
wgotony in the thorex, sympethectonmy in the tharex mnd comlisations of
these lesions fall te alter appreclably the relaxntico mpohenism of the
cardin, Touble vagotory im the neolk results im & camplotely peralysed

oescphagus 1n which poristnlais is not precent, ﬁshﬁl:hn of the camdia
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in this instance le nob seans A rossible explamation fur these PN
is pivene
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There is a ammll seotion of cesophagus immediately above the
dimphragn which in most of the dops showed same relexation after swallowe
ing or after distension of the upper balloon, suggeating that the cardisc
sphinoter extends just slightly above the diaphrapme If the cardise
ballom is elevated only ame centimeter above this point, howover, typieal
lower ocesophagenl sctivity is semm, coslisting of very strong ratiier proe
langed secondary peristaltic weves, usually three to six in number depending
upan the dog snd the irritability of the ocesophasus, after which the aobivity

subsides and only respiratory novements are recarded (fips 2)s



