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CONGENITAL HYPERTROFHIC PVLORIC STENCEIS

Congenital hypertréphic pyloric estenosis is g
mechanicel obetruction of the aslimentsry tract, due to 2
simple hypertrophy and hyperplasias of the circular muscle
fivers of the pylorus, and infolding fibers of the longi-
tudinzl bundle, probebly of congenital origin, manifest-
ing itself clinicelly, soon sfter bvirth, by projectile
voriting, visible gastric hyperperistalie, constipstion

snd progressive emzcigtion.

HISTORY

Congenital hvpertrophic pvloric stenosis is by no
mesgns g new disegee, but very seldom mentioned in the
literature until sfter Hirschsprung's paper in 1887, fol-
lowing which much interest was aroused in the medical
profession.

The firet czse on record wgs reported by Patrick
Blair (as quoted by Still), in 1717. He gave a complete
clinicel history and gutopsy report of pyloric stenosis
before the Royel Bociety of London. In 1758, Christopher
Weber described & ceee which died the eixth deyv after
birth, and at autopsy sghowed & contracted certilaginous
pylorus. In 1771, Armstrong (azs cuoted by Ruhrsh) re-

ported that z child, zged three weeks, had died and at
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sutopey had revezled a hard contracted pylorus. The
child, he concluded, had died of spesm of the pylorus,
Eleven years later, sccording to Csler, the first cese
reported in thie country wass that bv Besrdsley, in Trane-
actions of the New Haven County Medical Society under the
title of "Eecirrhoue of the Pylorus in esn Infant'. Follow-
ing theee early reports were those of Williameon in 1841
eand Dowzsky a vezr laster. The report by Dowgsky was thev
firet to appear in German litersture. No lively 1nterest,
however, was aroused until ten years later when
Hirschsprung's paper appeared.

In 1887, Hirschsprung geve a complete clinical

deteil and accurate pasthologicel findings in pyloric

stenosis. In 1898, Cagutley was sble to find recorded but

twenty caees, whereas, four years lster, fiftv cases had
been reported snd nineteen of these opersted upon. In
1605, 125 casee were reported and three vears lster,
Ibrahim collected 400 cases.

In 1908, Heubner stated that 0.5 per cent of his
petients hgd this condition. Rosenhzupt found it in one
out of 50 pstientes, and Hertz»found 61 caees pmoung 2,275
infents under one yesr admitted to his hospitel at

Copenhagen, an incidence of 2.7 per cent.




The csuse of congenitzl hvpertrophic pyloric
stenosis is still in the realm of conjecture, although
meny theories have been zsdvanced,

The incidence in mgles is recognized by most
observers gs being spprroximstely 3:1. Often occurring
in the first born znd the infants are most usurlly breast
fed. Czulfield wgs the first to report femilisl incidence
in succegsive generations of pyloric stenosis through a

e, report of two ceses. The occurrence in even three menmbers
of one family is not infrecuent. Armstrong not only re-
ported the condition early, but it was the third in the
same femily to die of the disease. Spuer snd Finkelstein
both report two in each of which three cases of stenosis
occurred., Bilderbszch reporte cases in premature twins.
Devie, Moore znd Sauer each hsve reported csses in twins.,
Aghton, in 1829, reported & casse of stenosis in a child
whoee mother, 23 yesrs previously, had hasd the sgm con-

o dition. Pfaunder, according to Waid, suggests the con-
dition to e somewhat reculisr to the Anglo—%akon race,
a8 up to 1205 no unquestioned cases had been reported from
Lztin or 8lsvonic countries. However, gt vresent, the

condition seenme to occur in &ll racee but less frecuent in
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the negto. Lepage, up until 1924, had only found two
cases of pyloric stenosis in Mongols.

In 1897, Thomson stated that "pyloric stenosis is
not &’muscﬁlar effection but 2 functional disturbsance of
the nerves of the stomach at the pylorus." Paul and
Elterich considered the condition to be due to a distur-
bance of balance‘in the sympathetic and pasrssympathetic
system at the outlet of the stomach. Stresuse believes the
tumor to occur in utero being brought about bty the rhythmic
contrections of the pylorus which doubtless start st this
time, snd is due to sbnormsl stimulstion from the intrineic
or extrinsic‘nefves of the e tomach.

Pirie, in 1919, &nd Aldrich, in 1930, suggest the
condition being due to e lack of belance between the se-~
cretions of the various endocrine organs in their process
of development and involution which msy result either in g
relative or &n ebeolute hypersdrenslism. He states thet the
pvlorus and auprarensl develop asbout the third month. The
suprarensl being largér thaen the kidney and since excessive
secretion produces spasm in non-strizted muscles, this would
ellow plenty of time for spesm induced by excessive secretion
to bring esbout hypertrophy. Marine, in 1928, Treports thet
& spontaneous involution of the cortex of the suprarenals
occurs during the first two weeks of life gnd thst the suprs-
renale undergo & distinct postnatel decrense in weight.

Cohen end Breitbart, in 1929, produced experimentslly
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in animgle, charscteristic physiélogic yathblogic'change
of the shock reszction consistihg of smooth musole'spgém,
edema and exudatidn. In’addiiian, ¥cker and Biskind have
observed localized smooth muscle epesme in the ragbbits!
intestines in situ during snesphylastic shock. Cohen's gnd
Breitbart's anglyeis of 27 cases indicated e familial
tendency of 40.7 per éent. From their experiments, they
concluded that the pathologicgl condition in infantile

pvloric obetruction is probably identicel with that in

allergy.

Brodie, in 1929, sdvenced the theory that z vitamin
B deficiency mesy be p direct etiologicsl fasctor., Hise

experiments were cerried cut by feeding pregnant Albino

)

rate on g diet deficient in Vitemin B. In four litters of

by

rete, ten out of 23 showed pyloric obetruction. Further-
more, in the gecond generptione, the incidence of obstruc-
tion wase much higher, At sutopsy, the stomach was enlaiged
and pecked with & curd, and in all ceses examined, the
vegue ghowed nmyelin degenergtion. |

Aprarently, after considerztion of many etiological'
fectors gnd theories, we are unsble to form any definite
conclueione as to what might be the exsct cause. However,
sfter an enalysies of several thousand coses, the most out-
stending etiological factors sre: &a. Most common in white
race, b. Predomingnce of males, 3:1, ¢. Familigl, gnd

d. Usually first born infant. 8ince the medical profession
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hae become gomewhat vitemin conscicus, the vitamin B

theory seems to be the most logicsl zt the present time.
ANATONY

The pers pylorica of the stomach extende from the
incisurs enguleris in the lesser curvature, snd a veriable
nd inconstent notch on the grester curvature, ss far as

the pyloric opening. It differs from the body of the
stomech in being more tubular in shape, and possessing
thicker walls. The pyloric cznel is s ghort, more or less
tubuler portion rsther moré than gn inch in length, ex-
tending from the sulcus intermedius on the grester curva-
ture to the pvloric constriction. The pyloric conetriction
merks the juction of stomechvand duodenum, and there the
various coats of these portionse meet with one gnother.

The peritoneal covering of the stomach is continued
onwerds on to the first part of the duodenum. Thie serous
coat ie extremely adherent to the muscle benesnth, and is
tough end inextensible,

The muecular portion of the pylorus ie composed of
two lavers, a rather thin outer longitudinal znd &
relgtively thick inner circulsr group of fivers, The
longitudingl fibers of the stomach gre in part continued

onwgrde intc the longitudinal fibers of the duodengl cogt,



R

-7
but meny of them bend inwards into the thickened ring
around the opening, and spread out in diverging bundles,
which interlsce with the most superfidial of the circu-
lar fivers, end some of them reach snd termingte in the
subjacent submucosa. In a study of the pasrs pvlorice in
80 normel post-morten stomasche, Horton focund in two in-
stances, under one yearvof gge, that the longitudinel
fibers were sbeent in plecer, especislly in the region of
the greater curvature. The circular fivers are four or
five timee g8 thick ss the longitudinal muscle. This
lgyer is broken into numerous bundles by connective tissue
septa, which ususlly run vervendicularly to the long axis
of the pars pylorica. These septa cre directly continuous
with the submucoss. Horton élso gtates thet in his series
of studies there wge & definite break between the circulsr
muscle of the pyvlorus znd thet of the duodenum.

Brown, in diecussing the surgicsl snstomy of
Rammestedt operetion in 1831, deecribes the submucces a8 an
inconspicuougs layer which makes the operation.possible.
This sreolar laver exists to form & connecticn that will
allow twc structures to move freely on one another, one of
these is muscle snd the other mucoss. The areolsr laver
is well merked in the pvloric snitrum, becomes still wider
and looser up the pyloric canal, decresses markedly over

the projection of the sphincter, cezses entirelv at the
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apex of the fornix, znd then rezppears sgain in the
duodenum.

The gestric mucous membrgne is continued into the
mucoue membrane of the duodenum at the distzal mergin of
the sphincter. The mucoss is wrinkled into deep longi-
tudinal folds throughout the pvloric csnel until the
opening into the duodenum is reached. Here the mucose

loses its deep folds and the esize of the opening becomes

slightly larger for & distsnce of sbout 1/8 inch where

the duodenur is reached and the mucoes is thrown into
folds ggein., The bore a2t this point is larger, but be-
cause of the lack of deep folds, it is not cspseble of
marked incresse in size g5 is other rortions of the ceanal,

Blood vessele of the pylorue zre from two sources.
The right gastric and gestric epiploic vessels, gnd in
two planes g superficisl end & deep. The superficisl one
shows on the surfsce just under the serosaz, but they fegil
to meke sny visible anestomosis at the mid-point from their
origins, &s they do elsewhere in the stomach. "Because of
this fact, & bloodless line is formed guiding the surgeon
to an importent laznd mark. The deeper veesels mostly
ramifvy in the mucoss. Their importance in surgicel attsck
of the pylorus will be referred to lster.

The nerve supply of the pvlorus if the szme g5 thet

in the stomach. There mre two plexusee of nervee: the
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myentéric plexus (of Auerbasch) and the submucous plexus
(of Meissner). They receive fibers from the celiac
plexue and from the vagus indirectly through the celiac

plexus.

PHYSIOLOGY

The original theory of the zcid control of the
pylorus wze brought out by Cennon, in which he stetes that
it 1e necessgry to have scid to open the pylorus and =zcid
to close the pvlorus. Since this theory wae gdvenced,
many workers heve tghown that z2c¢id ig not necessery.
Campbell hes shown thst in certzin cases, otherwise nor-
mal, there mav be & complete schlorhydrie, and vet the
mo#ements and emptying of the stomach may present nothing
abnormal. Apperly suggests thet the chief fector is the
osmotic pressure of the gastric contents; the nesrer this
approaches to thet of the szline comstitueﬂts of the
plasme, the more resdily does the vyloric sphincter open.

Stimulation of the peripheral end of the vagus
nerves méy excercise varyving effects on the gastric well
ee well g on the sphinctere. McSwiney znd %Wadge find that
the effect of vagus étimulation depends upon the muscle
tonus. In the pylorus, thev obtezined either incressed or

P

diminished contrzctions.
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Klein states that the fluidity of the chvme in

the antrum is of prime importance. He glsc states, in

 sumparizing his article, that each advencing peristelic

wgve overcomee the tone of the pylorus and forces gome
of the chyme into the duodenum, regardless of whether the
resction of the chyvme is neutrsl, rncid or alkeline.

At the present time, there ie no definitelv esc+
cepted theory as to the mechanism of the pylorue. There
is, however, probeblv seversl fsctors at work, snd no

single one could cerry out the function alone.
PATHOLOGY

The pathologv of hypertrophic pyloric stenosis hes
been guite well szgreed upon from the firet. As egtated
vreviousely, Hirechsprung gave a rather complete descrip-
tion of the pasthologicel picture in the above condition.
There is & hypertrophy and hyperplessiaz of the musculture
of the pyvlorus especiglly the circular fibvers.

The pylorus sppresrs ze& g hard, or firm rounded or

"olive-ehsped tumor mass, covered with normal peritoneum

gnd sherply demarcated from the distended stomsch zbove
and the empty duodenum below. It is white end bloodless
with exception of & small vessel or two on the surfece.

This swelling of the muscle tskes plasce inside an
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adherent and unstretchable covering of peritoneum, and

coneeguently cen go in two directions only, inwards

o towerd the lumen, gnd lengthwiege wmeinly into the duo-
denum. Another mechanicel effect is g decrease in vascu-
larity from compression of the vessels supplving the
muscle fibere. Finally the muscle is changed in con-
sistancy from ite ususl fibrous stste to = crispness
resembling that of young celery. The older types show
merked toughness due to fibrous and incresse vescularity.

zunders, in 1802, reported two cases with zutopsy
record ehowing msrked thickening of 211 the lsvers in-—

o cluding the submucosa &nd mucosa. Dr. H. Ashby, in 1807,
showed before the Masnchester Medicesl SBociety, nine speci-
mene illustrating congenitsl pyloric stenosis in infante.
They &1l showed hvpertrophy of the circulsr fibers of the
pyloric ephincter, hvpertrophy of the wells of the

stomach, dilstion, and merked gastric cetsrrh.

SYMPTOMATOLOGY

In most ceses, the onset hase glways veen within &
few weeks after birth, usuelly from two to four weeks.
However, Ksiser, in 1824, reported an unususel csse in'which
voriting occurred 14 hours after birth and pereisted until

« opergtion wae performed. The first symptom has been
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"spitting up" or vomiting, sccompanied alﬁoat from the
stert with marked constipetion, snd vefy soon & etartling
logs of weight. Vomiting ie¢ the moet marked and constant
symptom. It may occur during or lummedistely after g feed-
ing or hours lagter, and the cusnitlty vewiteﬁ smgy fer
exceed the gmount teken ot g single meal., The vomiting
may begin as projectile in type, or may becbme projectile
after & few Cays, weeks or even s month of regurgiteting

the

LY
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feedings. VThen the vomiting becomes forceful in
cherncter, the babe often forces the vomitus over the foot
of hie crib. Even though the child vomits most of its
food, he seems to be egger for wore to est. Evidently,
there is no ngusees gesocleated with the vomiting. CGreer,
in & report of 21 infente with severe vomiting, found 12
to ve pyloric stenosis.

The vomitue ie inverisbly free from bile. There
xray be, however, stregks of gpprecisble cuantities of
orown or red blood, due either to superficizl submucous
hemorrhgge or the &light erosions or ulcers of the mucoss.
Microecopic end beacterologic examinations reveal nothing
constent.

The next most importsnt symptom is some degree of
emacliation which may be either severe or mild, depending
upon tﬁe degree of obstruction &t the pylorus. The

repidity and degree of weight lose are considered impor-
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tant aids in determining prognoeis. If the welght loss
equals one-fourth the birth weight, the child's condition
ie criticel. "Quest Statistics", gs given by Ssuer, tend
to show that a weight lose of more than 34 per cent is
incompatible with life.

Almost'with the onset of vomiting, constipation
begins. At first, the bowel movements may only be de-
cregsed in frecuency and amount, but shortly, if the

obstruction continues, & severe constipation sets in. The

patient may have no stools, or there may be the characteristic

stervation stools. At times there hge been observed zn
alterneting conetipation end diarrhea. Osler mentions in
his text, ceses with terminzl disrrhes. It has been sug-
gested that some of the toxic manifestetions pre due to
thie constipation, however, according to Abt, these chsnges
probebly occur in the proteid metebolism of the body

proteids.

o

cznty urine is gnother ourstanding symptom, snd at
times precedeg the constipstion., It is highly colored, gnd
may deposit s brick red uric gcid sediment. Acetone and
diacetic acid may be found.‘

Alkglosis, in congenitsl hypertrophic pyloric
stenosie, has been brought out especially by Msizels gnd
McAuthur. Their exsmingtion of 33 infants with vomiting

and marked gastric delay, s& shown by the roentgengrams,
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wze g8 follows: +the plsems pH end the plasmz bicarbonate
to be normel or incressed, while the plasma chloride &nd
gell chloride gre often diminiehed. Also the veclume of
the blood is often decregsed znd the relsztive cell volume
incresced, and the amount of cell chlqriée is ususlly
lowered to a relatively grepter extent than the plasma.
The.urine wvae alkeline and glmost chloride free. It is
also importent to note thet slkslosis znd chloride re-
duction are rere in non-obstructive vomiting. One or
more of the sbove chenges were present in 88 per cent of
their cases. Alkslosie may also be diggnosed clinically
eepecially by shallow bresthing, depressed snd irregular

with frecuent long apnoeic pauses. Further evidence of

~alkelosis might be noted in the appearance of genersl

hyperﬁonicity end such evidence of tetany ze cerpopedsl
spoen and pogitive Chvoetek.

Cowie haze ehown'experiment&lly thet slksli delsys
opening of the pylorus in thevnormal infent.

¥oore has added to the sbove cardinal Sy&ptoms,
subnormal tempersture and cold extremities. These, he
states, ususlly appesr before the baby is two weeks o1ld.

Henske, in s report of 46‘cases, ststes thet in
three of these, & temperzture ranging from 103 to 105
degrees was present st the firet exeminstion, and the &d-

ministrztion of intre-peritoneal normal seline geve
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immediate relief. This, he statee, is not uncommon, aznd

desipnates it &s inanition or dehydrstion fever.

PHYSICAL SICNS

The phyeical findings give almost ae clear a pic-
ture as does the symptomatology. The most important being,
vieible gestric peristslsis,

Visible peristalsie mey occur ze& &n early or late
geign. It signifies gn sttempt of the gastric musculture
to force food through s narrowed pylorus. These waves
ere most pronounced following the administration of food
or water into the stomach. They occur just sbove the navel
and pass’from left to right across the abdomen, fading

alwaye ae the pylorus is reached. Gastric waves give no

indication as to the severity of the disezse. There nmay

only be one wave presént et & time, but &s high as three
might be observed distinetlv on the surfzce of the &bdomén.
Palvation of g tumor mess has brought about much
discussion in the litersture. By some, it is steted as
being the most important single finding, while others stete
that & definite tumor mass‘is pelpable in only 40 per cent
of the cases. Finkelstein weg the first io pelpete the
hardened pylorus. He described it as "s round, herd ezsily

circumecribed end somewhat movable mess & little lgrger



e

PN

P

-18~
then the end phalsnx of the little finger." Abt and
Straués do not strese the fact of & pelpeble tuwmor, while
Holt, in a series of 141 czses, liste pelpation of a
tumor mass as the fourth most important finding*

As the roentgengrem snd fluoroscope have crept into
gll branches of medicine, so has it become z vslusble
edjunct in examination and diegnosis of pyloric obstruc-
tione., The roentgenogrevhic exsminstion is mede in the
following menner: the opaque meel should be given the
child by bottle or etomech ﬁube, and the stomech fluor-
oscopicelly observed from time to time with the child in
verious positions. It will be noted that the pvloric end

of the stomach rounde out, but meintsins a clear cut,

~ sharp outline, often without & suggestion of the mezl

passing through the pylorus. At times, small cusntities
pase through the pylorus. However, the fazct thet some of
the meal peeses through must not be regerded ss evidence
of s competent pvlorus. Strezuse states thet if 50 per cent
of the bismuth remaine after four houre, the disgnoeis of
pyloric stenoeie is made, while if 70 per cent pseses, the
cage is probably pyloro-spsem. He believed the fluor-
08COPiC examination was the most important meanse of meking
an accurczte disgnoeis. De Buye, in 1915, found in normsl
infants thgt the food left the stomach varying between

1 3/4 and 2 hours, being the same with human and cows milk.
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Also, the bismuth might remsin &s long ae 7§.hours in the
stoméch cf a normel child. Thus the roentgenogrsphic
éxamination presents graphic evidence of pyloric obstruc-

tion thst is confirmatory of clinicel findingse.

The diagnosis of congenitzl hypertrophic pyloric
stenosis is usuglly ezsy. However, there zre g few other
conditions which might csuse some trouble. Conditions
which gimulate stenosis are: a. Congenitazl narrowness of
the lumen of the pylorus, Y. Adhesion bands, short
mesentery or gnomeglies in the hepsto-duodengl ligament,
all sre relgtivaly rere conditione, but may be accompanied
by pyvloric hyperirophy, c¢. Congenitzl retroperitoneszl

hernis and d. Cerdiospasr. &. and b, reepectively cen

uneually be differentisted from stenceie on the beeis that

they occur immedistely after birth, while two to three
weeks usually elapse vefore symptoms of true stenosis gp-
pear.

Burt and Tyson, in 1830, reported =z csee of duo-
denal obstruction which very closely simulated pylored
stenosise, They think the most outetending point in the
differentiel diggnoeie ie palpation of a tumor mase. The

chaergeter of the vomiting and contente of the vomitus are
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important. That, in stenosis, is early, projectile znd
never containg bile, while in duodenal atresisz, bile ie
elwayve present unless the obstruction is sbove the
ampulla of veter. In such a condition, roentgengrasphic
study is of wvalue.

Congenital retroperitonesl hernis have presgented
obsfructive symptome, however, there is & large tumor
mess which is soft and fixed in position.

Cardiocspasm mey be present gt birth, or mey
develop later, It is associasted with vomiting either
during active swagllowing or immedistely following'it, &8

in caees of esophogesl atresisa.

Tregtment of congenitel hypertrophic pyloric stenosis
cen be divided intc two groupse: those treated medicelly and
those treated surgicelly. However, neither of the trest-
ments glone will suffice for ali cases, but most sgtisfzctory
results gre obtzined by correlstion of both trestments.

While some suthorities spesk of the dicsezese g& curable
by medicel treatment, othere stzte that it ie incurzble un-
lese surgically treated. It is cuite clesar, therefofe, that
at lesst two different clzsses of cesee zre referred to

under the sgme name: one, simple spasm of the pylorus
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sssociated with hypertrophy of the pyloric end of the
gtomach, not siﬁply of the pyloric ring, the other, in
which the espasm, stenosis and hypertrophy are associated
with hyperplesia in the wgll of the stomech itself.

Yedical treatment is zdvocated primarily by those
men who believe in the theory thst the csusation of
pyloric stenosis is due 1o spesm entirely.

Heubner wgpe the first to report cures of cases by
dietery messures, He used corn mezl mush feedings aot
frequent intervsls. Birk, in 1814, wge procbably the
firet to introduce thick feedings. Then in the epring of
the sgme year, Bzuer used Ferina peste successfully,
SBince that tiwme, the medical treatment has followed the
trend of Sguer's teachings. Sguer collected 497 cases

which had been treated medicelly with a mortelity of 8.9

per cent. He also collected 761 cszees which were trested

gsurgically with a2 mortelity of 12 per cent., Ernberg and
Hamilton, in 1821, reported 57 ceees trested medically
¥ith two deaths, g ﬁortality of 3.5 per cent. Porter re-
ported 26 caees with & single dezth. He used Farinabin
ten successive cases without having to resort to surgery
znd with apperent cure.

In 1922, Haa® published a2 pasper on the stropine
treatment of pyvloric stenosis., He suggested that ztropine

wee Epecific and zdvieed trestment of £ll cacses with that
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drug. He used only freehly prepsred atropine. One
minim of & 1;1C00 solution was used in the feeding if
the child did not show gny idiosyncrasy to the drug.
Two drope are zdded to the second feeding until the de-~
gired effecte are obtained or %texic svuptoms present., AS
nigh as 1/B0 to 1/85 of a grain can be given in 24 hours,
The atropine treatment is continued as long as neceseary,
®¥ith a graduazl reduction of the drug until there‘ie not
more need for it. Many have ueged the treatment as sug-
gested by Hsze, but since the surgical trestment has been
8o merkedly reduced; little of thie type of therapyv is
being used exclusively,

Barnett, following_the suggestion of Dr. Sauer, has
used pheﬁobarbitol combined with thick feedings in éasea
of projectile vomiting. He thinke that the vomiting of
this character ie & stimulation of the "vomiting center"
and thst phenobarbitol hss the power to diminish ite ex-
citebility. Phenobarbitol cean be given in 1/4 grein doses
with each thick ceresl feeding, however, he advises be-
ginning with 1/8 grain with each feeding, increesing the
dose if necessery. If 1/4 grain of the drug with esch
feeding does not control the vomiting, then he suggests
immediate surgical relief. With all hie cases, he used
one drop of 1:1000 atrcpine with esch feeding.

A thergpeutic megsure which hes recently heen
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brought before the medical profession is thet used by
Berbour. He advises three to five minute agpplicatione
of the roentgen rays to the upper part of the chest. In
hie experience, if the obetruction is due mainly to epasm,
there follows within 24 houre temporary or permanent re-
lief. If the smount of cobstruction cazused by the tumor is

extreme, little or no abatement of the symptoms occur. He

reports 37 ceses who failed to respond to internal therepy.

In four of the cases, there wege little or no change of
symptome, and & Rammstedt opersztion wee performed, 1In the
33 other cases, the vomiting and visible peristalsis sub-
sided following irradistion.

Freviously & definite dividing line could be drawn
between those patientes treated medicelly and those tregted
surgicslly, and up until 1912 the mortality was about 50
per cent regardlese of which road the physiciam traveled.
4t present, most cases are trested surgically after they
have been given a fair chance oﬁ wedical trestment. The
mortelity has been markedly reduced, and ranges vetween 3

and 10 per cent depending upon the guthorities,

SURGICAL TREATMENT

The history of surgicsl attsck upon pyloric stenosis

is quite interesting and, as other medicel or surgicsl
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problems, hes reguired congiderszble time with advancement
of various tvypes of operation.

Probebly the first wags in 1887, an operation des-
cribed by Loretaz. The operation waze known gs "Divuleion
of the pylorus' in which &n incision wee made into the
enterior wzll of the stomesch and graduszted sounde were
psesed into the pylorue, Then in 1893, Cordus opersted
his firet cezee in which he performed é jejunostonmy. ‘Until
1808, Loreta's operation wee performed 21 times with 8
degthe and 15 recoveries, In 1897 Schunvzer and Meltzer
in 1898 were others who practiced surgiczl intervention.
The first successful cese of gestro-jejunostomv for this
disezse wae performed by Lobker in July, 1888. Also in
18¢8, Meyer, of New York, performed s gestro-enterostomy on
& child with etenosis, and one week later Stern, in Germany,
performed =& éimilar operation. Peterson, in 19086, feported
thaet there had been 25 gastro~jejunostomies performed with
14 dezaths &nd 11 recoveries. Dent, in 1802, sdvocated
eingle pyloroplasty and reported recoveries from his opéra—
tion., &hew gnd Elting, in 1904, recorded 39 operéticns
with 17 recoveries, |

In 1808, Paterson ststes, "with our present knowledge,
it is difficult to decide whether pyloroplesty or gastro-
jejunostony is the bvetter operation.'" Whether the remote
resulte will prove ge szgtisfactory aftei pyloroplesty g8

after gaetro-jejunostomy, we do not know.
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Dufour esnd Fredet, in 190», miolished resulte in

(R

185 ceses, including those reported by Shaw znd Elting,
with o 50 per cent mortslity. Dufour and Fredet, in 1808,
successfully performed their pyloroplestic opergtion on

two infsnte with hypertrorhic pyloric stenosis. Weber,

two years lster, deecribed the identiczl muscle eplitting
operastion without incision of the mucosa and with trens-
veree suturing of the longitudinally inclsecd musculeris.
The operstion of choice, until 1811, wgs gastro-enterostomy
which resulted in & mortality of zbout 50 per cent. Behrend
(as cuoted by McCregor), in 1910, incieed the pylorus snd
fed an infent through a catheter psssed through the mouth
down through the pylorus.

In 1911, Remmstedt performed the operstion by making
gn incision in mueculsris dowh to the mucosez lerving the
two margine of the wound free. It is cuite interesting to
note that this operstion would probsbly not hesve been per-
formed until & lester dete hed it not been for the fzct thet
he wee unsble to approximeste the two wmergine of the incieion
and left the wound geping with the mucoss bulging into it.

here gre, gt present, few modificetions of the
Ramuetedt operstion, notebly the operstion performed by

deg the plexuses of Miesener gnd

g_.h

treuse in which he div

Auerbgeh, and in gz seriess of 181 cegeg had mortality of

o

only & per cent. However, xost surgeons, st present, use
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the €0 called Fredet-Raunmstedt operstion.

Firet, before coneideration of the operating
technigque, it is important to outline the pre-operstive
trestment which, sccording to recent suthorities, had
done more in reducing the moritality then sny sdvenceg in
gurgicnl ekill.

Pre-operstive care must be besed on regson and not
on &ny routine procedure. Were early dipgnoeis is made,

much less in the way of pre-operstive cere isg recuired.

-

However, in the majority of these patiente, vomiting hss
ceused & 1loss in blood chlorides, which may result in

alkglosis, The stsrvation, incidental to prolonged vomit-

n

nze cgused o depletion of the glycogen reserve in the

[
13
el

vody &snd & resulting ketosis.

Dehydretion muet be combated by salt solution given
by hypodermoclyeis. This supplies fluids for the body
tissues and side in the restoration of electrolytes lost
by persistent vomiting. Intrevenous sdministration of
glucose solution will sccount for removal of ketoxic acids,
and promotee re—-establishment of rensl functions. A 5 to
10 per cent solution may be used, giving 50 to 80cc every
5 bours until 180cc have been given. In the extremely
cachetic patients, blood transfusion just prior to opers-
tion is advisable. The use of 1l0cc of the whole blood

per pound of body weight is given.
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Becguse of the marked degree of emapciation, the

o

loss of body heat muset be prevented. Thie ¢an be accom-

o

plished by placing the patient in warm blankets
which gome form oi heat may be constently spplied. The

legs, arme gnd chest should be wrapped in flennel bangages.
ANESTHESTIA

The snesthesis of choice, recommended by most
gurgeons, ie ether by the open drop method. Other types
of snesthesiz may be used. Novocegine alone zdds to the

P risk by prolonging the time of operstion and may inter-
fere with the healing of the wound. Abt znd Strazuse re-
ported 221 cgsee trezted surgicelly, of which 187 were
given ether and 34 cases locel sznesthesia. They state,
"where local anesthesis was used, a large smount of pu-
rulent diecharge cccurred." In 10 of 14 cases, whichv

showed wound infectione, local znestheeia was used.

TECHNIQUE OF OFERATION

N

The incision, sbout twec inches long over the outer
and upper bvorder of the rectus,\exposes the lower edge of
the liver, which is held sside to expose the grezter cur-

- vature of the stomsch. This edge of the stomsch is drewn
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into the wound with rubber covered forcepes and followed
until the pvlorus presents, when the olive shzped, herd,
hypertrophic maee is brought into the wound, the index
finger of the left hand hooked over ites upprer surface
gend the pvlorus drawn well out into’view. The right end
of the incision in the pylorue is determined by the cleerly
visible junction of the whitieh, opacue, and so0lid pylorus
with the bluish, translucent and flsccid duodenum. Extend-
ing the incision wgll up on the pyloric antrum, following
the bloodless line between the superficial blood vessels.
The mucoea is exposed by blunt dissection. This ie
done by spreading the muscle which is egzsy near the stomach
eand in the pvloruse, but when the duodensl end is reached,
much care must ve taken. Here the zone of adhesion is the
denger, thie ring is where the serosgs, muescle and nmucoss
ere gll bound together and will Eplit together or not zt
£1ll. The mucosa usually bulges into the line of incision
end the operation ie completed. Many writers suggest the
edministration of 100 to 150ce of normal saline into the
peritonesl cavity before closure of the abdominel wound,
Advantzges of the Remmstedt operation over other
previous surgicsl procedureg are many. It requires leses
time, produces less shock and only =z smwell incision ie
neceesary. The gastrointestinal +trasct is not opened, and

the danger of infection is minimized. Probably the greatest
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adventage ie the restorstion of the continuity of the
gastrointestinal tract. The average time required for
the operstive procedure is about 15 minutes, however,
A. F. Brown, in & report of 20 operzted cases, per-
formed the operation in an average time of 8} minutes.
While in one case, which was in ¢critical condition, he
performed the operation in 34 minutes,

Dangers of the operstions are few, but have been
brought out especislly by Brown. He relates that the
superficial veesels seldom cause trouble, while there are
two of the deeper veesels which are almost invariably
seen in the muscle during operation. One is met running

acroes the duodenal end of the incision, just at the apex

- of the fornix of the mucoea, to which it forme 2 very use-

ful indicetion. The other appeare in the deeper layers éf
the muscle towards the other end of the wound, and occesion-
8lly causes trouble from bleeding.

Insdequate incision in the pylorus and opening into
the duodenum are other dangers., There are few geocounte in
which it was necessary to make a second operstion becsuse
the first W&s“not complete. However, this occurred once in
the small éeriee of ceses which have been opersted gt the
University of Nebraeke Hospital.

Wplletein reports the following finding from necropsy

exanination of 25 infants' stomachs who previously had been
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eubjected to Fredet-Remmetedt operstion. Twenty-four
hours following the operation there is a wide gep be-
tween the cut edges of the muscular cozt. The wound is
hezled within 9 days. The pylorus is relaxed within Zv
weeks, The stomach hes returned to normel size within
one month and gap between the cut edges of wmuscle coete
has practically dissppeared in six weeks. In contrest to
the operation 6f gastro-enterostomy which leaves the
pylorue unchenged, the Fredet-Remmstedt operstion cures
the pyloric lesion. Healing ie brought szbout by the celle
of the seross and submucoéa but tﬁe unstriped muscle cells

take no pert in the‘process.

POST-OPERATIVE TREATMENT

Post-operative treztment is very important. Fluidse
are given as pre—operative‘and food by mouth ig stezrted
'Within‘three to four hours following operstion. Bregst
milk is probably the most satisfgctory and ehould be gilven
in l% to 2 drem doses every £ hours, increasing the smount
slightly with eech feeding until the pstient is receiving
the necesssgrv food requirements. If vomiting occurs, food
is with~held for z eingle feeding or thick feedihg might
be sgubstituted. The child ﬁay be set up to a 45 degree

engle while fed allowing gravity to sesist the flow of



29~
liguide from the stomach,.

The operativekmortality hee been much reduced
since 1911, when Remmstedt firet performed his opera-—
tion. Abt and Strzuse report s mortality'of 3 per cent
in 221 opersted cesee. Claspton snd Hartmen 16 per cent
mortality in 81 ceses, while Bowling and Dowens ha€ a
mortality of 15 per cent in 454 cases. Mixter had & 9.5
per cent mortality in 195.operative cases, The moét
recent article ie that published by Lanman gnd Mahoney
who analyzed 425 operated cases with a mortality of 6.4
per cent; From 1915-182%, the mortelity on 125 csees
was 10.4vper cent, from 1923-1928 on 150 cases & mortsl-
ity of 7 per cent, from 1928-1931, 150 cases with &
mortaelity of 2 per cent. These men attribute their low
mortality in recent yveare to better pre- gnd post-opera-
tive care, rather than better surgicsl technioue.
Donoven reports 112 operated csees with 7 desths, 2

mortality of 5.9 per cent,
SUMMARY

During the passt twenty yesrs, little has been
added to éur knowledge concerning the diggnosis, etiology
or pathologv, however, there hse %eeﬁ & merked szdvencement
in the pre- pnd post-opergtive care oF those infante. The

mortelity has been reduced from 50 per cent in 1811, to
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asbout € per cent or less gt the present time. The nild

medicel means while the severe ceses, or "p

.cases, or "pyloroepzsm", sre treated by dietsry and

yloric stenosis",

are trested surgically. The X-rgy therapy, &s advocated by

Berbour, should be kept in mind.
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Omeghz, Nebraeks.

ses From University Hospital,

Cese 10141 ~ X-ray positive for stenoeis, .
Case 33834 - This patient continued to vomit after firet overation,

SBecond operation performed 30 days later.

following thie operstion and left the hospital 14 desve later.
Patient's brother hgd been opersted for stenosis two years pre-—

viousely.

Cezse No. 41285 10141 24203 25474 33924 34128 35515 .,38047 37188
Bex & Color |M-W |F-W |y-w |F-B |Fw | u® | ¥-¥ | u-w | p-w
Age at 2 4 11 5 5 | 8 4 8 4
Entrence 1o, wke, | wks, | mo. wke, | wke, | wke. | wke, | wke,
Wt. at st |7 |et |k | |7 |e# |7 |
Entrence 2 0z, 4 oz 13 04.8 oz ) 1 oz llozd 3 oz4 8 oz) 130z
Sur- | 8ur~| Med- |Bur- |[Bur- |Bur- |Bur- |[Bur- |[Sur-
Treatment gicall pical icalleicel jpicallgicel |gical lgicel [gical
Frojectile |
Vomiting + + + + + + + + - o
Gagstric .
Peristalsis + + - + + + + + +
Pelpable
Tumor + +7 = - + - + + -
Constipation
Scenty Urine | + + + + =+ + + +
bea ot
neic\
»Operg_._‘g_;on 3 Cerecal aAmmsied t -
eetheeig Fther| Ethen Locel Locgl |Locegl Ether_Fther Fther
t. at 4 |e# ¢ et |7E |7 | | 7#
peration 1lZ207z.12 oz, 4 ozt 9 oz, 12020 2 02,17 02,18 oz
ht st 8# 8¢ o# 10# | 8# 8# 8# 8# 8#
ismigsal 2 oz,|1loz, 100z, 2 oz, 130z, 110z, 7 0z.}2 oz,
%mration in {38 54 43 41 44 18 17 20 14
flospital dave |days | daye | deye | devs | daye | daye |days | davs
| Remerks

Potient 8id not vomit
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Case 25474 ~ K-ray negative for stenosis., At opersticn,
stenosis wae found and addition conetricting bande gbout
ducdenum.

Averazge time in Hospitel - 32 Days.

Average gain in weight after operation - 2# 4 oz,
Averazge sge at entrance - 8,2 weeks,

¥Mortelity - Negztive,

the
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