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CONCENITAL HYPERTROPH

Definition

1

UFf the various terms used 2t one time or another %o define

this condition, congenital hyperirophic pyloriec sienosis is

perhaps the most descriptive and most aearly in accord with the

theories of present day observers.

“he term ¥ congenital,?

indicates the possible time of origin of the lesion, and the

term " hypertrophic® suffices to sugegest the pathological

picture,

2ichter (1) in Abt's Pediastrics, gives a rather complete

definition of the condition.

* Congenital hyperirophic stenosis

of the pylorus isg o mechanical obstruction of the alimentary

tract, due to a simple hypertirophy and hyperplasia of the cir-

cular muscle fibers of the pylorus, of
manifesting itself soon after birth by

of intestinal obstruction, modified

lesion®.

History

congenital origin,
all ¢f the usual symptoms

the location of the

The disease is by no means a new one, but until thirty

years ago 1t was regarded as

only after death and invariably fatal.

pathological curiosity, diagnosed

‘oday, while it does not

comrnonly oceur, if oresenis a symptomatology so definite, and

responds s0 readily to early treatment, that a knowledge of it's

diagnosis and treatment is guite essential,.
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Cgulfield (2) attributes the earliest description of the
disease t0 Patrich Blair who reported a case in I7I7 io the
Toyal Society of ILondon. This report gives a definite clinical
history of the condition as it is now known, and is substantiated
by autopsy findings.

‘he first eséay on the suh.ect recorded in American literature
is accradited by Yoote {3} to Ceorge Armstrong, Armstrong, in
1771, describes a case in an infant three weexs of ag@,.  The
¢linical history is very accurate and post-mortem examination
reveals a2 mass ia the pylorus,

In 1788, Beardsley (3] reported a case to the Medical
Society of Wew Haven County, éntitled, " A case of Scirrus in the
pylorus of an iafant." PFrom this time until I841 there are no
other cases on record., In I84I Williamson (I} of london, under
the title, " A case of Secirrhus of the stomach, probably congenital.”
descrihes the conditicn in 2 male infant. The following year
Siemon-Dawosky (I} published an account of the first czse des~-
cribed in Cermany, and caslied atiéntion for the first tine to the
proJjectile character of the vomiting,

From I841 until I888 the condition received very little
consideration, Hirschsprung (4) in IBBE aroused an interest in
thé study of the pathologic snatomy of kypertrophic pyloric

stenosis,., IHe describes the symptoms and gross pathology of the




pytorus in several instances. ‘rom these observations he formed
the theory that the stenosis was due tc a2 simple hypertrophy
and hyperplasia of the circular muscular lgyer in the pylorus,

in a review of the literature made by Cautley {(5) in 1902,
he finds that until that date, fifty cases had been recorded. 1t
was at this time that ke reported a case in a seven months
foetus, which suggested the possibiiity of the condition haviag
a coangenital origin.

Since 1902, the ccndition has been given proper attention in
medical literature and it's diagnosis and treatment has been

well established.

ATICLOGY

The exact etiology of coagenital hypertrophic pyloric stenosis,
is as yet quite undetermined. Various theories have heen advanced
by different authors during the past thirty five years.

fﬁe condition has no racisl preveiance, and very slﬁght, if
any , geographic limitations, Rastern Zurope being the only portion
of the world in which it is seldom described. 1t occurs more
frequently in male than in female infants, the ratio bheing
approximately four to one.

Dounes and Bolling (£) state that it occurs in cune out of

every two hundred male infants, A large proportion of the cases
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oceur in first born male infants, and the freguency is greater
among infants which are breast fed. ln a series of four hundred
fifty four cases studied by Bolling 2/ the age of onset was during
the fourth week., Steen @K states that in fifty percent of his
cases the age of onset was during the third week.

There appears to be some familial fendency connected with the

condition. 7his cannot, as yet, be atitributed to eithar hereditary

or environmental influences. ¥umerous cases have occured in the
same family, and in twins. Two cases have occured ian successive
ganerations.

Two cases occuring in the same family are reported by Moore

{7)» In both instances the victims were male infaants,

ilderbach (8) cites the condition occuring in premature

;

twins. 3Zo0th iafants were operated upoa by the Fredet RNammstedt

%

method with recovery.

‘he occurance in successive generations 1s described by
Caulfield {3}, This is the only instance of this nature found in
the literaiure. 7he first case was noit under Doctor Caulfield's
observaticn and occured vefore surgical treatment of the condition
wag popular, The history and éymptoms were typical of the con-
dition, and the patient responded to medical care, The next
case occured in the first born daughter of the previocus patient

zand was under Doctor Caulfields care. Typical symptons began at

.
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the age of. three weexs. Uperation w:s performed and a tumor was
found, in the pylorus, which was diagnosed as hypertrophic stenosis.
Hirschsprung {(4) in 1888 advanced the theory atsributing the
condition to a primary hypertrophy of the circular muscle 1ayer of
the pylorus. ‘this produced a reduction in size of the pyloric
lumen resulting in oﬁstracgion. it is at the present, gensrally
beleived that the hypertrophy in the given case is insufficient
t0 produce obstruction, but that an sccompanying spasm must be
present. There is much countroversy between authors as to whieh
is present first. ‘“here is no evidence to show that épasm causes
hypertrophy, it may occur at any age, but it does not produce the
condition of hyperiropny which 1s in general, peculiar to the firss
few weeks in life.
ln I30Z Cautley discovered a typecal hypertrophy of ihe
pylerus in a seven months foetus., The tumor had 2ll of the
characteristics of one removed from an infant having the disease.
This has given a coungenital aspect to the condition indicating

that the hyperirophy precedes the spasm and fthat 1% developss in

In 1922 uaffs (I0) stated that the condition is simply a
dominant feature ¢f 2 general state of hypertonicity. iyper-
tonicity of 211 skeletal and smooth nmuscle exists. The gastro-
intestinal tract shows increased activity simulating spasm and is

due to an everactivity of the vagus nerve, kntwn as vagoionia,




Hypertrophy of the pyloric sphincter results from overworx, and
continued spasm brings about stenosis. £aas bases his theory on
the fact that atropine releives the obstructive symptoms by
direct action on the vagus nerve,.

Cushny {IIB‘has shown that the vagus nerve continues to
sxert its nomal influence on the intestines after the therapeutic
administration of atropine and that therapeutic doses simply
inhihit abnormal peristaliic movements. Haas's theory therefore,
is not conclusive. Only & small percentage of cases are
permanently releived by atsropine.

Brodie (12

A

and his co-workers have experimentally produced

fote

hypertrophic pyloric stenosis ia rats with results nearly ident
cal t0 the corndition in humans. The experiments coansisted of

feeding pregnant rals on a diet with a defeciency of the anti-

neuritic vitamia (B). A conirol group was run at the same time
and given = normal diet. !n twenty three of the of fspring from
the rats fed on the diet defecient in vitamin 3 ten developed true
hypertrophic stenosis of the pylorus. Of the coantrol group, all
offspring were normal. The obstrucfion was much more common in
young rats of the second generation and seven eighths of the eaées

oceured in males, The vagus nerve in all of the cases showed

myelin degeneration.

L)
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Prom these experiments it is suggested that the conditionTdue

to a vitamin deficiency resulting in a2 nerve involvement, The
vagus heling motor to the pyloric sphingter, érritation in utero
from myelin degeneration is capable of producing contraction of the
muscle. The prolonged contraction resulting in hypertrophy.

The authors suggest that dessicated yeast be added to the
mother'sﬂdiet as a prophylactec measureg.

Yhis is an interesting experiment, 1f the disesse can he
proven to fall ip the group of vitamin deficiences, much may be
accomplished along prophylactic lines.

“irie (I3} considers hyperadrenalism %o be the cause of
pyloric hypertrophy by ¢reating a pancreatic insufficiency which
accentuates pyloric closure.

The pylorus and medulla of the suprarenal glands hecome
differentiated at abhout the third month of intra-uterine life.

A hypersecretion of adrenalin produces a2 coantractiocn of smooth
muscle. This being the case, there would be plenty of time for
spasm induced hy any excessive supra-renal secretion to bring
about hypertrophy. e makes no claim that adrenslin has any
gelective action:on tne pylorus alone, but that the peculiar
anatomical and secretory relations existing between the stomach,
pylorus aand ducdenum play an important part. 7The supra-rensal
gland before birth is larger than the normal kidney, therefore
an garly hvpersecretion would be suite possihle., The reason that

true hypertrophic stenosis is rather infreguent, is




due %o the fact that the degree of hyperadrenaligmis not constant,.
Pirie neleives that the hypertroply produced by hypera-
drenalism is in itself, insufficient to produce complete ohstruction
e claims that the obstruction developes whenspasm is added, and
that this spasm is brought about by the peculiar secretory and
anatomical relation existing between the pylorus snomach and
duodenum, The opening of the pyloric sphincter is brought asbout
by the presence of the zeid chyme in the stomach, and that after
the acid chyme reaches the duodenum, the valve closes. The
passage of this into the ducdsnum stimulates the formation of
secretin, which is carried by the blood stream to the pancreas,
The pancreatic secretion into the duocdenum is stimulated by
secrstin, and its acticn in the acid chyme is that of neuitral-
ization. “herefore, due %o the partial obstructioa in the pylorus
glready present from the previous hyperirophy, there is =z
deminishing in amount of acid chyme entering the ducdenwn. <This
results in 2 lesséned amount of secretin produced and a corres-
ponding dimimafion of pancreatic secretion, =encs the acid chyme
is not completely neutralized, causiag a prolonged closure of the

pyloric sphincter.
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In surmary of Piries theory, the pyloric hyperiroply is
|

caused by hyperadrenslism, and the added spasm eaus%ng obstruction

results from a pancreatic insufficisncy.
“his theory is not intirely conclusive. The hypertrophy
|

may bhe due t¢ hyperadrenalism, bui physiolcgists dis@gree on the
|

theory of acid control of the pylorus. “homal and W@eeloa {14)
have shown that by changing the contents of the stombch and
!

duodenum from an acid to an alkall medisa and visa versa, pyloric
|
|

3,

closure or relaxation was not affected. They found that there

may be a complete achloriydria, and yet the movements and

emptying of the stomach nresented nothing abnormal.

- . . . 5 : | R .
Gome interestlng experiments and oObservations regarding the

allergic nature of pyloric stenosis have been’carrieﬁ out hy

a3,

Cohen and Breitbart (IB]. “They contend that the orgllic changze
1
n the pylorus is usually insufficient to cause comp}ete obstruc-

the muscles and edema of the mucosa and sub-

fote

o

tion. Spasm Of

mucosa act as adjuvants and complete 1t. infants taye food and
|

gain in welght for a few dgys and then suddenly deve%ope symp-

toms of oyloric obstruction. ZSomething of an acute #atnre must
have set in aad completed the already existing gartiﬁl obsiructione
it has been found by the students of anaphylaxi% that the
characteristic picture in anaphylactic shock, consis&s in smooth
muscle spasm, edema and exudation. The intestines ol a radvbit

were observed in situ duriag an anaphylsctic shock, following

the administration of a dose ¢f horse serum. Ipasm of the smooth
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m:scle and zctual pe altic rushes were noted,.

This led %0 an investigation of a series of cases of pyloric
obstruction from an allergic point of view. They were studied
as to {a) the presence of other allergic reactions, (b)) the demon-
stration of specific skin resctions t0 definite allergins and their
transfer by the vethod of “rausnitz and ¥ustuer, and (¢} the
therapeutic testing of dietary change, based on the evidence
obtained by the emmunoclogic method.

sccurate emrunologic studies were made on six infants, four
at the time of obstruclive symptoms and two Iater in 1ife. Qf
the four studied during the aciive symptom period, skin reactions
to egz, milk or cereals was oObtained, snd three successful
transfers by the method of Prausnitz and “istner were made.
In the two cases studied later, both ingants develcoped a marked
eczema, one was found positive to eggrand the other to milk.

hree typical cases of congenital hypertrophic stenosis are
raported, in eagh insitance there is a li 1 histry of allergy,
and in one a familial history of congenital hypertrophic stenosis.
Fositive sensitization tests were obtained in all three cases. 3By
dietary change, that is *e}igﬂgatznh 0f the food to which they

were sensitive, and by medical itreatment, definite improvement

resulted.

I0:
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The organic pyloric obsiruction is beleived 1o bhe due to

ote

ensitization in uter garly in pre-natal 11 “epeat shocks
tizati t8ro, 1 I atal life, epeated shoc

[es]

2]

t this ftime resultiang 1n a secondary hyperirophy of the nylorus.

The child developes normally for a fime after birsh, and then

receives a dose 0f the specific allergin which results in a mild

anaphylactic shock, manifested 1n spasm of the pyloriec sphincter

and edema of the ad/jscent tissues., This, togather with the

preexixting hypertrovhy, 1s sufficleant to cause complete obstruction.
This work of Cohen and BregIbart has introduced the oro-

phylactic and therapeutic treaztment of coangenital nypertrophy of

the pylorus into 2 new fileld of medicine, namely that of allergy.

The results and observations however, have heen based on an

insufficient number of cases to draw any defiaite conclusions.

In is interesting to note the ilucidence of the conditicn with that

of an aﬁﬁergic history and individual allergic maanlfestations.

Their work is worthy of furiher study and experimentation, and

the resulfs may initroduce a specific nreventive and non-operative

treaiment,




Cuanipgham: {I16) The normal pyloric canal in an iafant

2

presents itself as a cylinder approximetely 1.5 censemeters in

lengths 1%t is generally contracted and its lumen obliterated by

m

closely pack longitudinal folds of mucous membrane., The pylorus

o
protrudes into the duocdenum znd gives the impression offfminature

N x s

vaginal portion. of the cervizx uteri,

)

“he pyloric orifice is located at the extremity of the pyloric

end 0f the stomsch, znd 1t's position is indicated upon the sur-

)

face of the stomach by a slight znular constriction, whiech is
most marked at tke curvaturs termed the pyloric riung. The
constriction marks the junction of stomsch and duocdenum, and
therde the varicus coats of these portions meet with one ancther,
The peritoneal covering of the stomach is continued onwards

to the first part of the ducdenum. The longitudinal muscle fibers

radiate from the esophagus in all directions, gnding, however , be/are

ch the pyloric region. 4 new set of longitudinal fibers

ot
g
&
iz
{D
9

takes origin in the body of the stomach and these hecome more
numerous as they are continued over the pyloric canal, forming

a distinet longitudinal coats. Comparatively few of these fibers

=
pote
ot

pass over tc become continuous the corresponding finers of the

muscular coat.of the duodenum. The deeper longitudianal fibers
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leave the surface znd penetrate the substance of the pyloric
sphincteric ring. “hus there 1s formed an effective apparatﬁs,
antagonistic %0 the pyloric sphincter by means of which the
pyloric orifice may be dilated when the nervous mechanism con-
gcerned in inhibition is stimulated. This enervaticon is through
the splanchnic nerves. There is then both a constrictor and a
dilator of the pylorus.

The circular muscule fibvers of the stomach are not Qontinu~
ous directly with those of the duodenum. Un the contrary, at the
pyloric orifice they become very much increased in number and form
a thick ring or sphiﬁcter which is separated from the circular
muscular coat of the ducdenum by a fibrous sepium.

The pyloric orifice ieg directed horizontally backwards,

and to the right, when the gtomach is empty, but when the stomach

in
0

full it looks almest directly backwards or even slighitly to

Loy

he left side. “he body of the pylorus rests oan the neck of the
pancreas below and posteriorly and is overlaponed by the liver
above, and anteriorly. <“he pylorus is lined with mucous membrane
gontinuous with that of the stomach znd contalns short, simple,
branched, tubular glands, which are not as fortuous as those of

the stomach. The transition from fundue to pylorus is not ahrupt,

but is marked by = transitional border zone in which fundus and




tleng,

P e

14

pyloric glands are intermingied, The stroma in which the glands
are imbedded is greater in amount in the pylorus and the glands are
more widely separated. There is considerable infillitration of
the stroma with lymphoid cells. The muscularis mucosa generally
consists of an inner circular lsyer and an outer longitudinal layer
ef smcoth muscle fibers, The submucosa consists of loosely arranged
connective tissue containing blood vessels and the sympathetic
ganglion cells forming the plexus of Yéissner. The serous coat
consists of loosely arranged connective tissue.

"he plood supply of the pylorus is derrived from the lefs
gastric branch of the celiac artery and from the hepatic branch
of the celiac throurh the pancreatico-duodensal.

“he nerve supply is derrived from the plexuses of gympathetic

nerves around the superior mesenteric aritery. Trom this source

et

they run t0 the myenteric plexus, or plexus 0f Auerbach, situated
between the circular and l@ngitudinsal muscular fibsrs, rox whicﬁ
the nervous branches are distrivuted to the muscular coats,

Prom thls a secondary plexus, the plexus of the submucosa, or
Yeissner's plexus, is derrived, and is formed by branches which
have perforated the circular muscle fihers. This plexus supplies
the muscularis mucosa and the mucous membrane. The nerve bundles

of the submucus plexus are finsr than those of the myenteric

plexus. “he vagus nerve is moter %o the pyloric sphincter while
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the sympathetic supplies the longitudinal muscle layer of the pylorus
whose contraction aids in dilating fthe canal. “he sympathetic is

gleo inhibitory. The relationghip heitween the enervation and

movements of the pylorus has not been definitely worked out.

JHYSIOLOGY

The originsl theory of Cannon and Pavlov, (I7} claimed that

o)

the pyloric sphincter was controlled mainley by the acidity of the
gastric consents. According to their theory the acid chyme in
the stomach stimulated the opening of the pyloric valve and its

presence in the duodenum, after passage through the pylorus,

stimulated its closure.

.

This theory has besen sbandoned at the present fime, 1%
has been definitely provea that the pylorus is not controlled by
the gastric acidity. Campbell {I8) has shown that there may be a
complete achliorhyeria with 2 normal émp&ying time of the stomach.
The placing of acid in the duodenuwn had no éffect on the pylorie
sphincter,

#rom the study 0f serial cardicgrapnhs with graphic records,
sroduced by means of a balloon inserted into the stomach, Carlson
{12} found that the passage of chyme into the ducdsnum coimcided

with the peristazltic waves traveling over the stomach, By further

experimentation on a dog, it was found that ingested water




an inhibitory action on peristalsis an

passing into the ducdenum was heutral in reaction. 7These ex=
periments disprove the " acid controll theory™ and show that the
pyloric sphincter opens in response to the peristaltic waves in the
stomach.

The exact relationship between the nervous system and the
movements of the stomach and pylorus has not been thourghly worked
cut. in a stomach which has been removed and kept in warm saline
so.ution, definite rythmic contractions of the fundus =nd
pylorus have heen ohserved, 7The impulses must therefore, originate
in a local nervous system,»probabiy the plexus of Auerbach
situated beltween the layers of the muscular coat. éuérbach's
plexus has heen severed by Canaon {I8) and the peristaltic waves
still pass through, Vhe origin of these imphlses may be considered

AS : ’
as myogeniclin the case of heart muscle,

‘he vagus nerve is counsidered as motor to the DFLOTUS. .
Stimulation of the vagysicauses first an inhivition and then a
vigorous coatraction of the .phincter, aﬁd has the same action an
gastric éeristalsis. The sympathetics, when stimulated, produce
i tend to relax the pylorus.
The exact relationship between the nervous system and the move-

ments of the stomach and pylorus is not definitely known.
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The pathologlc plcture of the pylorus described by numerous
authors has been culte uniform and there have been relatively few

discordant opinions. The essential lesion is one of hypertrophy

ey

and hyperplasia of the musculsture of the pylorus especially o
the circular muscle., Gther changes are nearly all secondary to the

obstruction producged bs this muscular anomaly and the added

The pyloric canal has the appearance and consistenancy of
a2 s0lid eylinder zbout two to five centemeters in length.  The tumor

tile

gt

=2

&

varies in size from that of the distal phalanx of the 1

©

finger t0 that of the thumb, and the diametfer is generélly greater

in the middle than at the extremities giviang the tumor a rathe

=]

fugiform or olive shape., “he turor has a covering of normal

w

glisten

-
i4

i}

- peritonsum and is sharoly demarcated from the distended

L

stomach above and the empty ducdenum helow., It is freely

movable with no peritoneal adhesions. Jn longitudinsl section

v

it preseants a denss , firm, uniform structure, down to the mucoss,

"

¥icroscopic examination reveals a definlte hyperplasia of the

circular rmuscle layer increasing the thickness by two or three
PN )

times.Yormally in children under three months the thigkness is

n0t greater than 2,5 mme. the average being I.6 mm, In the

Iypertrophic pylorus at this age the circular muscle layer shows

T,
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& thickness of from three to seven mm. ‘“There is often edema of
the submucosa while the other layeps remalsn unchanged. The
sphincteric ring is slightly, if at all, énvolved 1n the hyper-
troohy the hypertrophy being limited to the circular muscle layer
0of the pyloric canal. inflammatory changes in the pylorus are
rarely seen, and when present zre prébablg secondary %0 the
retention of food, and trauwmatism resulting from hyperperistalsis,.

The walls of the storach ars generally somewhat hypsr-

trophied and the cavity dilated, Jollstein (20) reports a series

i

Y

of twenty five necropsis on infants with hypertrophic pyloric

stenosis. She found in all, that the stomachs were dilated, often
twice the normal size.
"he mucous membrane generally showed evidence of some degree

.

of gzastritis and there was slight hypsrirophy of the musculaturs.

These changes in the stomach are secondary resalging from distention,

B

by accumalated contents and hyperperistalsis,

¢
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=
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The symptoms ©f the cond efined and

uniform clinical pécture. first cases of congeaital hyper-
ephic stenpsis of the pylorus described by Slalr in 1717 and
those of Armsirong and 3Beardsley which have already been wmentioned,

th the casss of

i
4]

present a symptomatology slmest ideantical w

modern ODSEervers.
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Bolling {(2I) in a siudy 0f four hundred Tifty Tour cases,
states that the condil tlca wusually occurs in breasst fed male infants,
frequeatly the firsthorn, and that the ratio between male and
females is four to one. The frequency in male iafants is siated

as one in every two nundred. in this series of cases the symp-

toms began in the second to the fourth weeks. Unset after the

fifth week was rars and after the eighth week exceptional.

“he onset is usually abrupt, a previously healthy haby will
suddenly begin to vonit. Steenl{z22) in a receat article, states

.

that " in a wasted child there are two symptoms which, associasted

togather, are of outstanding vélue in suggesting pyliorvic stenosise.

They are, vomiting, and constipation. “he combination of vemiting

wt
&
et
g
[
g
e
[4/]
et
e
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ag rare in infancy 2s that of vomiting and

diarrhoes is common.

*

The vomiting is characteris!

.

ic, helng forcible znd projectils,

sometimes the food is shot cut of the mouth th & distance of

[

several feet. The Bahy accepts fool ezgerly and apparently

mngry. After each aursing it may vomit and the amount is us-

ually large, frequently the entire contents of the stomach, If

[

the vomitings are infreguent, the amount ejected at one time is

-

ften larger than the smount of the last feeding. “There is no

O

apparent nausez associated with the vomiting,




A

“wiolence resulting from distention and hyperperistalsis of the

-

“he vomitus is bile free and usually shows hyperacidity.

It ig often blood streaked. “he bloed is due o simple mechanical
stomach.

Shortly after the onset of vomiting constipation occurs,
which in advanced cases reaches a degree that may properly he
described as absolute. The meager stools that can be obtained
b enemas or suppositories ars typlcal sta$vation sto0ls, and
consist mainly of bile stained with mucus, The persistant absence
of bile rules ocut the possinility of obstiruction below the
duodenum. There are freguently small amounts of blood prasent in
the stools.

As a result of the pyloric obstruction and vomiting an

igiids is almost completely stopped.

et

abéorption of all food and
“his lea's to a marzed loss in welgnt, diminution in the oufput
of urine, =znd dehydration,

Phe loss in weight ususlly occcurs after a preliminary

normal rain, depending, of course, of ithe tlme of onset 0f the

primary symptoms. This loss is a constant symptom and its rapid-
tv is the bect gulde to the seriousaness of the case, I1n a seriss
of cases (I} the loss varied from fifteen to twenty percent of

the toital body weight in ten deys, to a total less of as high

as thirgy five percent, the loss varyiag
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degree of ohstruction.

As the result of fluid loss, the urin€ early bhecomes con-
centrated and decreased in amount, and may deposit 4 brick red
uric acid sediment.

The c¢hild is usually more or less fretful, other than this,

there 1s nothing characteristiec in the general picture. Che

[

fretfullness is preobably due 10 hunger more than anything else.

“he temperature is always normal unless there is soOme secondary
infection, or the condition is far advanced. in the later, fever
is pegesent if the dehydration has reached such a degree as 10 cause

an inenitisn fever. Henskze {23) reports a case of ithis character

in whic

e

1 the fever was prompily reducéd by the sdministration
of intra-peritoansal normal saline solufion. +vhis demonstrating
that the temperature was due to loss of fluids.

in I922, Graham aad Torris {24) in a study of fifty cases of

afinite

[wht

hypertrophic stenosis of the pylorus, demonstrated

changes in the chemistry of the bloocd. “These changes consisted

in relative degree oﬁalkaloszéwith a high carbon dioxide com-
binglng power of the blood plasma. vhis they explained as belng
due to & loss of chlorides by vomiting of the gastric Jjuice.
“hie in turn leads t¢ an increase in the carbon dioxide com-

vinging power of the blood plasma t0 make gooed the deficiéncy

0f acid radicleS. s the resulf, the respiratory rate is reduced
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and with this an associated general lethargy occcurs. Tith

intravencus injections of sodium chloride solution, the ex-

o

perimenters were able to bring the carbon dioxide content to
aormal, and increase the respiratory rate.

#rom these clinical and laboratory findings 1% was gonclud-

ed that pyloric stenosis in infancy is associated with zp alkalosis

presumably produced by a loss of the chloriné acid radicle.
The loss of chlorire is definitely relsted to the severity of the
voriting, =nd the carbon dioxide content varies inversely wiﬁh
the hloed chlorides,

“he symptoms may then be bhriefly summarized, 4 sudden
onset of projectile vomiting, followed by comstipation and
diminutien in the cutput of urine and an early loss of weight,

are the classieal symptoms of hypertrophic pyloeric stenosis.

4s already discussed, there may be an alizalosls present resulting

.
2

in deprassed respiration and lethargy. The alkalosis is peculiar
in that it is due to a loss of ckiorine acid radicles, causing

a compensatory carbon dioxide combining power of the blood
plasma, Symptoms of inanitian are dependent upon the degree of

dehydration,
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PHYSICAT FIVDITGE
Earig in the course before there is much loss of welight the
child appears perfectly healthy. After the condition has per-
sisted for some time there 1s more or less emacliation and
dehydration present. The greater the obstruction the greater the
degree of emaclation and dehydration.
The abdomen preseats a psculiar confermation {I}e The
upper part is full, tense and bﬁldgi@g and is made more prominent
by a marked retréction of the hypogasiric reglon, presenting a
Py somewhat fuanel shaped appearance., Slawly moving peristaltic waves
cross the upper sbdomen from left to right, their size and
frequency belng increased by the ingestion of food or water.

3

Similar waves occur in congenital zatresia or stenosis of the

éuodenum, but the presence oi symptoms from birth and the bilious
character of the vomitus usually serve to distinguish these
anamolies, Slight atypical waves may be seen in apnarently normal
infantse. There is no muscle rigidity present as in cases 0f an
inflammategy condition. Together with this lacxk of rigidity,

and the thinness of the abdominal wall resulting from loss of

, weight, palpation of the viscera is guite easy.

in nearly every case reporied by Downes Richter and Bolling,

S
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loate a definlite tumor at the pylorus.

o

it has been possible to p

-

Phis is regarded as one of the important diagnostic signs. It

can be felt lying between the right costal arch and the umbilicus
and as a freely movable solid tumor with a definite outline.

It 1s usually olive shaped, The tumoOr is most easily nalpated

£

after the stomach has been emptied by vomitiag or by means of a
soft rubbver catheter. The child is held comfortably with the
trunk slightly ventrally flexed and the thighs flexed on the zbdomen.

k4

This relelves muscle tension, A sugar pacifier may be given to
zesp the child guiet.

The pylorus may usually be made out to the right of and‘;&st
above the umbilicus although some variations from this rule are
comnon. The tumor is an oblong, movable mass about the size of

B

the distal phalanz 0f the little finger and imparts 3 sense of
almost cartilagenous hardnsss through the abdominal wall. The
consistensy varies with the contraction and relaxation of the
muscle composing ite In the four hundred fifty four cases

reported by Bolling, thetumor wss palpated in every iastance but
one., During the same period there were three cases in which the
ante-pperative dlagnosis of a tumor at the pylorus proved incorrect,

From this one can readily see the valye of tumor paloation as

a diagnostic sign.

fRay Findihgs
% Ray examination made after a harimm mesl reveals s dig-
tended stomach with very little or no passage through the

pylorus., “The majority of observers beleive that this is mainly
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confirmatory and that a diagnosis may be made without the aid

of roentgenography.

DIAGHOSIS

If the condition is kept in mind the diagnosis may be made
promptly in almost every instance, and is not a matter of cpinion
but is demonstrable. A careful history, i1f obtained from an
intellegent mother or nurse is valusble and often typlical.
Projeciile vomiting occuring in a normal infant, followea by
marked coastipation and loss of weight, is characteristic. A4
palpable pyloric tumor and gastric peristaltic waves in combin-
ation oceur in no other condition. The roeantgenographic
gxaminaltion confirms the disgnosis huﬁ is not essential ia making
1%,
Differential Diagnosis.

in diagnosing the condition thers 2re other possibilities
which must be ruled out. These are (a) Simple stenosis of the
pylorus. (b) Congenital intestinal atresia (o) Cardic-spasm and
esophageal atresias, and {4} Congenital retropsritoneal hernigs,

{a) biﬁ*le stenosis of the pylorus is‘usually present from
birth and is due to a spasm of the pyl-orus without hypertroshy.
The symptoms are mdéh the same as in congenital hypertrophic

stencsis, but 1o a much less degree. The 10ss of weight is not as
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marzxed and the stools are not of the atarvation itype. here is
no palpable tumor felt at the pylorus slthough slight peristaltic

waves can be seen. There are remissions of vomiting which sre

not foudp in true hyperirophic stenosis., “he patient responds to

h

(b} It is differentiasted from all congenital intestinal

-

atresias on the basis of an iaterval after birth before sympioms
deveddpe. In cases of atresia the symptoms are present from
birth. “he $ive factor also serves to @liminate atresia of thé
esophagus. The vomiting in esophogeal atresia is very mild,.

o2

ie) Cardio spasm may he present from birth or may develope

active swallowing or immediately following it.
:d} Congenital retroperitonsal hernlas have presented ob-
structive symptoms, ia some instances from the time of hirth,

T

in others Heginming some time z=fter birth. etroperitoneal
herniass with obstruction produce symptoms guite similar to
hypertrophic stenasislof the pylorus. 4 mass may
the upper right shdominal quadrant, but it is larger and softer
than a pyloric tumor. The vomitus as a rule confains bile whicgh

is not nresent in hypertrophic stenosis. There 1s usually blood

in the stools which 1s characteristic of intestinsl obsitruction.




Any of these possivilities may be ruled cut by roent-
genclogical examination. /
YREATHMEYT

The treatment of the condition msy bhe grouped under two
main headings namely surgical and medical. The teandency at the
present time, is to favor the surgical sreatment, “The moriality
has heen greatly reduced and the results permanent,

Surgical
it is interesting t0 trace the evolution of the operative
treatment through the more complicated methods such as Jejunostony,
nylorectomy, divulsion of the pyloriec canal, gastro-enterostony,
and pyloroplasty down to the simple extra mucous partisl
pyloroplasty. This proceedure is now known as the Fredel
Rammstedt operation., The first successful operation a gasiro-
enterostomy was performed hy LobKer (6} in I898. <This proceedure

became the operation of choice f£or the next fifteen yesars, but

the mortality was extremely high. Jin I307 Fredet (8) performed

et
x

j

&

first successful pyloroplasty by means of an ingcision through

[-a g

e pylorie wall down to the mucous membrane. Jeber {6] in I9IC

emphasized the same procedure. In 1312 Rarmstedt [8) called attention

to the advantages of this operation "ut advised the omissicn of the
transverse suture and suggestied leaving the wound gap £
This simple procedure now known as the Predet Rammstedit operation

has revolutionized the treatment of the condition.
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The gperation should not ne carried out s n emergeacy
measure, lafanis in reasonably good condition, who are not

delydrated, may be operal dk*son within twenty four hours of
admission. Bven in such patients s hypodermcclysis of three

percent glucose in salt solution is usually glven about twelve

hours before opsraticn,.

snould be delgyed for twe

or three days. The body keat should be maintained and fluids
s and aocurishment replaced by entraveaocus lgjections of glucose,
normel saline solutions and transfusions.
The znaesthetic of choice is ether because of the relaxation
obtained. In infanis whose nukrition and general condition is

poor, local anssthesia is prefered, the line of incision being

[N

nfiltrated with 4 one percent procgain sclution.

“he Fredet FRammstedt operation consists in making an iacision
along the convex border of the pylorus parallel with the lumen.
The incision extends from the duodenal &nd well @a to the wall
of the stomach and varies in length from I.5 to 2.5 centemeters.
The incision involves the superficial muscle fihers of &h pylcric

canal, & palir of forcens is then used to gently spread the remaining
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undivided fibers down to and exposing the mucous membrane.
“he mucous membrane should protrude freely intc the incision.
The ablominal wall is then closed, no attempt being made to
cover the wound with omentum.

“get operative treatment consisis largely ian nursing care.

The child should be kept wam snd if s general anesthetic ha

[

been used, the head should be lowered to prevent‘aspiratien
pnewsonia, Richter (I} advises the subcutaneous injection of
normal salt solution for fwenty four hours following the operation.
Water by mouth may be started in a few hours the amount belng
gradually increased, and hreast milk iIf avalilashle may be given

%

within twelve hours., It is particular

[

ly desirable that the
mother's milk should be used and retained in th _after—care of
the child,.’

The results of surgical treatment depend largely uwpon
early operation. T“rom January 1920 until I325 Bolling [2I)

has operated upon two hundred seventy nine patients, consistiag

of fourth private patkents and two hundred thirt) nine ward

[

patients. The private patients.repressnite early diagnosis and

operation resulted in a mortality of only Z.FBpercent. The

ward patients represented casgs,tha ma, 0rity of which were guite
far asdvanced, the mortalisy 1ln this instance was over fifteen

percent,
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This is quite a siriAing contrast, and shows the urgency of

early diagnosis and $reatment. Of a total number of five hundred

+ ]

elghty cases ©

[e]

erated upon b, Bolling and Downes, emisloying the
Predet-Hammstedt technique, the mortality has been less than

four nercent. This data shows the merits of the Sredeteaanmﬁtedt
operation.

Yedical

e

Zefore surgicsal treatment was introduced, numerous non-
operative methods were imployed for the relief of this condition.
There are stl.l men who advocate surgery, caly after medical
treatment has been given a fair trial.

Gastric lavage wac used almost universally in the beginning

et

o

of medical treatment. This consisted of washing the stomach

with a on€ percent sodipm bicsrbonate solution, reneated iwice daily

about two hours after a feeding. The pmrpose of which was to
relp€ve irratation of the gastiric mucosa and reduce peristalsis.

“i1th this procedure the mortality was high and is very seldom

used at the present time.
Tn I918, Sauer (2B} recommended the use of thick Farina

sedings in the treatment of the condition. !n a series of
twelve cases with typical symptoms and physical findings of a

tinor at the pylorus, eleven recovered under this treatment,




the remalining one dying of broanchopneunmonia.

“he purpose of ttick feedings is mainly to produce mechanical
dilitation of the oylorus. Thick food is less easily regurgitated,
and with the wvigorous peristaltic ceniractions,praduces 2 mechanical
ator. 3auver recomrends a thorough trisl of this treatment
vefore surgical means are resorted to.

in I9I9 Eaas (I0) advocated the uss of atropiae in the treat-
ment of pylorospasm and cohgenital hypertrophic stenosis. iHis
theory which has been discussed earlier in this paper umdef

eticlogy™, states that the condition is due 40 & general state
of hypertonicity. ©The pyloric Iypertrophy resulting from an
overactivity of the vagus nerve, knowm as vagotonla. Uhis
led %0 the use of atropine, in the belief that If properly used it
will effectively cure the condition,

The atropine used consists of the freshly orepared Qrug ia the
form of atropine suiphate and made into a one t0 one thousand
sciution. Ie advocates enormous 40ses reaching from one fiftieth

The fir

w
ot
o
©
o
@

to one twenty fifth grain ian twenty four hours,
is one droo of the one to one thousand solution, to he put iante the
fesding. 1f there is no idiosyncrasy %o the drug, the dose at

the next feeding is ftwo drops. This incresse in dosage 1s con-
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tinued untit the child is getting from one fiftieth to one

twenty fifth

p

of z grain in twenty four hours, If toxic sym-
toms ocecur the drug is withheld for a few feedings and then ¢on-
tinued.

With this use of atropine the sympioms have eantirely dis-
appeared in from a few weexs to several months. iHaas therefore
advocates the use of atropline in every case, continuing its use
indefinitely so long as symptoms are present. This is demonsirai-
ed when the dosapge is lowered or when it is withheld entirely.

In & majoriiy of the cases treated by Haas the symptoms
ware typical of pyloric obstruction and a well defined tumor
could be palvated in the region of the pylarué.

Sauer {(26) in I%22 introduced the use of luminol in the
treatment of pyloric spasm and pyloric stenosis with apparently
good results. Simple cases of pyloric spasm responded better than
true hypertrovhic stenosis. Zarbour {27) in a further study of
the luminol treatment, favors it over thes use of atropine.

The tolerance to luminol does not vary as greatel; as does

B

the tolerance to atropine, In two cases of hypertrophic stenosis,
lumincel was given hefore and after the Hammstedi operation.

Bach infant was enabled by its use to retain enough food 1o per-

mit sufficient improvement ia its mutrition for the surgical
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As yet, the use of luminol has been too limited to arrive at
any definite conclusions,

in 19258, Wiener {8 found that good results could be
obtained using a combinaition of medicsl, dietary and X Ray

treatments. He beleives in a restriciion of operative indication.

e

ix cases are reported in which X Ray treaiment was very satis-
factory. Une or two treatments were sufficlent to releive the dis-~
tressing symptoms and there was apparently no return of the vomit-
ing,.

if this procedure can be proven of definitd value, 1t will
be a veyry welcome addition in treatment’of pyloric obstructione.

Any method which proves an equal substitute for surgery is the

method of choice,

COMPARISON OF MEDICAL AWD SURGICAL TEEATIENT

It 1s guite difficult to sgy that one cass should be itreated
medically =and the other surgicall;. If the patient does not respond
promptly t0 medical procedures, delay in operation may prove
fatal. 0Goldhloom and Spence [29) have shown that when the symotoms
have lasted less than four Weeké, the mortality is only one third
as great as when they have lasted four weess or more. The
mortality increases irn direct proportion to the amount of wéight
last,.

The medical itreatment as = rule, has to be maintained over

a long period of time and the child sometimes hecoOmes sO ema-—

cizted and dehyvdrated that it is no longer a surgical risk,.
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This, howefsr, is not true in all cases. Come respond prompily
t0 medical treatment and permanent relief of all symptoms results,
Therefore, if after a falr trizl, medicial methods bring about

no improvement, surgery should be resorted to,

o

in a study of tweniy-One infants, twelve representing ftrue
ases of hypertrophic stenosis and seven representing cases of
pylorospasm, Greer (30) fouad that medical ﬁrgatment Was SucCcess-
ful only whare pymcréspasm was present. Ureer siates, " I have

never oblained a cure of pylorie voliting by medical and dietary

means in amy case in which the dilagnosis of congenital hyover-

[

trophic pyloric stenosis was not open to serious guestion.

In a discussion of Doctor Greer's paper Doctor Helmholz of

i

s

Tochester, Yinn., claimes that he has defiunitely cured cases of
pyloric stenosis by atropine and thick gruel feedings. In
infants dying afier s permanent cure ny medical ﬁreatmént, there
was still a2 demonstrable ftumor pressatf.

:hesé articles show the controversy existing ss to the
comparative value of medieal apd surgical methods of

treatment.




I. The f¥rst case was described in I7I7 by Patrick Blair,

2e T“he exact etiology of the condition is yet unknown,

Za “The pathology consists in a hygertf@yhy and hyperplasia
of the pylorie cirgular muscle fibers. The hypertrophy is
probably congenital and the cbstructlon results from an added
spasm oceuring in early infancy.

4, There appears %0 he & direct relationehlp betwéen pyloric
stenosis and Yitamin B. deficiency.

Fe In a number of cases, there has been an associated
allergic eondition. Dietary elimination of the specific allergin
and medical treatment gave relief from the sympltoms.

s The physioleogy of the pylorus is not definitely known.

The present theory being that the pylorus opens in response 0

j

1]

astric peristalsis,

7+ The symptoms are typical and early diagnosis is not
difficult.

8s Harly treatment is essential.

Zs ¥edical treatment is s$ill of questionsble value in
this condition,

I0. 7The Fredet Rammstedl surgical progedure is the treat-

ment of choice.
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