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INTRODUCTICN.

The ovurpose oif this pap=r is to present a survey and
a resume of the condition described as Prolapse of Redundant
Gestric ucosa. Increasing attention has been directed toward
this subject in the past few years with the result that an
increasing numbsr of such cases have appsared in the literature.
It is f'21%t guite certain that an awareness on the part of the
medical protfession will lead to the conclusion that this disease
entity 1s certainly more common *%han is gsnerally thought.

In the following pages an attemnt will be made to
hriefly review the historical aspects of this subject. Statisties
of this entisy und 1vs statistical relationsnin to other gastro-
intestinel diseases will he discussed under incidence. Tne dif-
ferunt theories as to the etiology will be deslt with as thorough=-
ly as possible for in  this way greater uncerstancing ot the
pathology as well as ot the symptomatology resuls. Physial findings
will be discussed though the subject is scmswhat limited. Of the
letoratory and cther diagnostic procedure findings, the roent=-
eerclogical findings are of a high order ¢f importance and will
be dealt with accordingly. The sesveral conditions closely re-
semhling the roentgenological as well as the other aespects of
thie condition will be mentioned. The wheole will be summarized

and a number of conclusions drawn.
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HISTORICAL.

Von schmieden (1) first revorted a case in 1311 but
the report apparently aroused little interost among the medical
profession in general and the roentgenologists and gastroenter-
ologists in particular. The entity was apparently net recognized
in this country until 1925 and 1926 when Tliason and rendergrass
and wrizht (2) were the first group to call -ttention to it.
In fact, up until 1943 there were only 19 cases focund to bhe re-
sorted in the literature after an exhaustive szarch hy kelamed
and Liller (). Table I tabulates chronolegically %hs early

reports cf this condition.

futhor Year Cases
Von :chmeiden 1211 1
Zliason and iright 1925 1
“ilason, Pendergrass and firight 1926 2
Shiflett 1932 1
¥. A. deysr and Singer 1925 1
Av 2. uleyer 1928 1
Pendergrass and Andrews 1926 3
Rees 1927 4
Fohrer and Copleman 1238 1
Archer and Coopsr 1929 4
Hubin 1942 1
Zalamed and ililler 1942 1

TABLE I.

fellowing the impetus supslied by the publication of
14 by ocott {4) in 1946, the number of casas reported in the
literature has markedly increased. wanning and Eighsmith (§)

in a review of the literature in 1947 found 27 cases reported.
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irtz end -ants (8) in a survey of the literature up to June,
1280, found mcre than 100 cases reported in the literature.
This autior knows of one group which has an article in prep-
eration for publication. Rees (7) states that the number of
cases reported are increasing in proporticn to the number of
catients suffering from gastric complaints who are subjected
to roentgenological examination by means of an opague meal.
sarning end Highsmith (5) point out that as the syndrome has
become mere widely recognized and the criteria for diagnosis
more clearly defined, it appears that this conditicn is not at
all rare. Undoubtedly the recognition of the vossibility of
this lesion will lead to the cizgnosis of more cases. Archer
and Cooper (8) relate that one of the examiners of the American
Hoard of kadiology had films of such a case and only one perscn
of the entire group examinsd at one sessicn of the Board diagnos-
ed this condition correctly. Thsy further state that it is
probably overlocked more freguently than is generally recognized.
There are those whe do not believe in the identity of
this entity and their status in the field of gastroenterclogy is
to be certainly clearly recognized. Bockus (9) stili believes
that only severe prolapse associated with gastritic can cause
symptoms, an< then only after producing partial pyloric obstruc-
ticn. Alvarez {10) states that it usually has no practical sign-

ificarnce. It has been the expsrience of one investigator (4) in

past few years that the characteristic filling defscts seen on
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roentgenological examiration of this condision are often mis=-
interpreted and confused with other gastrointestinal tract
nathology. There are others who share this opinion and their

opinions and findings will be shown subseguently.
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INCIDENCE.

ttatistics regarding the incidence of prolapse of
gastric muwosa vary with the author and report. Archer and
Cooper (&) state that the condition is not rare but do not
give fipures. Feldman (ll) states that the congition occurs in
approximately 0.1% of the patients with gastrointestinal tract
disease., forgore and shuler (12) state that at the United otates
naval Tospital, seattle, “ashington, several patients who hsad
previously been labeled as malingerers were found to have ex-
trusion of the gastric mucosa into the pylorus as a basis for
their complaints. In & recent article Artz and Gants (8)
presented the following statistics as shown in Table II rage 8

Rees (7) divices leosions of this character into twe
groups. 1In %hne firs%t group he includes tumors of the stomach in
which a poly~oid mass is erngaged by peristaltic aetion and
carried through to the duodenum. In the szccnd group are those
inwhich the gastric mucosa c¢f %he antrum without tumor is
loosened and carried through the pylorus. In breakxing down the
figures of scott (4) in which he cersiders only lesions class-

C o
111

3]

¢ as being in the second group above, we ncte the fellowing

28 is shown in Table I11.




suthor

kees

scott

Ferguson

Van HNoate, et.,al.

Cove and aurphey

Clinic

San Liego Co. Hospe
i®ves gteely Clinie

TeSelNe

Grady lemorial
tmory Lni. Hosp.

»alter Reed

¥urphey Clinic
ttockton, Calif.

X-ray Prolapsed Incidence

Upper G.I. Wucosa
5550 6 0.19 %
12486 14 1.04 %
297 72 T+7 %
960 10 1.04 %
6850 2e 3.38 ¥

Table II. .
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TOTAL HOSPITAL ADMIsSIONS. 13,228

Upper G.I. Series 1,346
Gastric ulcer 13 (0.9€%)
Tuodenal ulcer 325  (24.1%
Ducdenitis 17 ( 1.3%
Frolapse 14 (1.03%)
Gestric tumors 0 (0.0%

TARLE III.

It should be »sointed out that the above group includes
only healthy young males who had previously passed Service
physical examinations. Attention is directed to +the incidence
of Gsstric Ulcer compared with Prolapse. The incidence of 1.04%
is higher than that reported by kees (7) who found prolapse in
4 out of 300 consecutive upper gastrointestinal trect roentgenologic
examinations. Van Noate, Arnold, and Palmer (1%) point out that
prolapse is occasionally tound on roentgenologic examination of
patients in whom no other explanation of upper gastrointestinal
symptometology is demonstrable. They (1%) found 10 cases of
orolapse of gastric mucosa in 960 patients studied by means of
upper gastrointestinal tract roentgenologic examinations, ex-
cluding three of these cases because of tne coexistence of duo=~
denal ulcsr, carciroma of the pancreas and cholelithiasis.
aAppleby (14) found 7 cases of prolapse in 5394 cases of gastric

resection. An analysis of his findings is shown in Table IV.



GASTRIC RESECTICHNS

Ulcer 406
salignancy 106
“rolapsing iucosa 7
Others 19
Total 594

TABLE IV,
In this connectien, is is his opinicn tnat %this condition is
net infrequently overlocked at surgery dus to the fact that
uncer anesthesia, the prolapses ars nearly all reduced and the

storach to all gross appearances is normal.
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ETIOLOGY.

Just as the statistics on the incidence of the con-
ditien vary, variation as to the etiology is alsc evident.
suffice it to say that there are severel possible eticlogical
factors and for convenience they can be classified into the
following three groups.

Ae Irritation, hypertrophy and mecharical prolapse.
B. Marrowing of pylorus, hyperperistalsis, loosened mucosa
and prolapse.
C. Jzuorgenic stimulation, abnormal psristalsis and forced
orolapse,
Zliason and .right (1%) orizinated the theory of chronic irrita-
ticn and bslievsd that physical, nutritional, functional, chemical
or tacterial agents, singly or in combination could act as chronic
irritants and so bring about this condition. These agents produce
a low grade inflammation of the antral mucosa which leads to the
producticn of hypertrophic folds which enlarge and elongate through
the pyloric ring on mechanical stimulation from hypsractive peri-
staltic waves and the pressure of the gastric contents as they are
forced on the wxy to the pylorus. This results in a redundancy
of the antral gastric mucosa which prolapses through the pyloric
canal into the cuodsnum and in some cases in the formation of
single or multiple polyps of the prolapsed gastric mucosa.

Eralow and spellberg (16) believe that the irritation is a be-

il



nigr peptic ulceration located at the base of the duodenal bulb or
in the prepyloric er=a. The observations of Golden (17) and of
Forrsell (1€) on the gastric mucous membrane and the studies of
tolden (17) on entral systole throw further light on +the possible
eticlogy of this cendition. The observation (17) that the gastric
rucosa is freely moveable over the muscle wall is readily seen at
the necropsy table. It has been noted in some cases that the
mucoszal foids in the antrum run irregularly transverse to the

long axis of the stomach, and during antral systole can be ohserved
tc change direction and run parallel with the long axis, apparently
as the rssult of a cephalad movement with tightening of the mucosa
bereath the muscular contraction. This mucosal tautening is due,
ir part, at least, to contraction of the muscularis mucosa. should
this tautening and cephalad movement of the mucosa fail %o occur

in antral systole, the transverse folds are exaggerated anc tend

to be forced by the pressure of tne gestric contents and the
muscular contracticn of the stomach toward the pylorus, the extent
of the mucosal involvment devending upon the degree cf redundancy
of the mucosa. It is possible that inflammatory infiltration of
the muscularis mucosa, interfering with i%s normal contractility,
as well as the mechanicai effects of thickening and hypsrtrephy
play a role in the etiology of prolepse of the gastric mucosa.
Irritatility and spasm of the antrum may further increase the
muccsal redundancy. Golcden (17) and Vaughan (19) have noted the

frequency of antral gastritis. .Janning and Highsmith (&) believe
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that antral gastritis is an importsnt etiologic factor in the
development of prolapse of gastric mucosa into the dvodenum in
some cases, and that in the presence of a hypertrovphic antral
gastritis, the suWsequent development of prolapse of the gastriec
mucosa can often be predicted. On the hasis of gastroscopic
studies, other investigators, (1&) beiieve that tre theories of
etiolegy which presuppose chronic intlamm:tion of the antral
mucosa are not correct and are not acceptable to them. «anning
and Highsmith (&) are lead tc the opinion thet chronic hyper-
trophic gustritis from any cause involving the antral mucosa,

with interference with the normal mechanism of antral systole as
described by Golden (17) resulted in the developmznt of prolapsing
redundant mucosa in a considerable numbher of the 16 cases which
they report. Zacho {(0) regards the zbnormal laxness and re=-
dundance cf the gastric mucosa a&s the pathologico-anatomic basis
for this disease. e likes the term "relaxation™ of the gastric
rucosa, and feels that the condition is far more frequently due

tc the presence of polypoid tumors and points out thet the chronic
inflammation and hypertrophy which he noted in some of his cases
could be regarded as a consequence of frequasnt incarcerations into
the pylorus. Zacho (20) feels that the attending hyp<rtronhy of
the pylorus could Ye due to the increased work of drawing the
gestric mucosa down intc the duodenum and as the mucous membrane
beczme loosened still more, it would be more easily caught by

peristalsis and in this manner a vicious cycle develaps which
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rise to attacxs inoreasing in freyuency and severiwy.

ikees (7), a proponent of the factor of narrowing of the
pylcrus, has o%ssrved that narrowing of the pylerie lumen hss re-
sulted ir stimulation of hyperperistalsis producing loosening of
the muscularis mucosa on the muscularis with resultant trauma,
hypertronhy, and prolapse, and still later, polyoovid degemneration.
The cevelopment of gastritis in these cases is considered secondary.

aacKenzie, ifacleod, and Zoucnard (2l1) find listle to
support either of these theoriss of mechanism and suggest that
the role of emotional factors as emphasized by scott (4) seemed
of possihle importance in the production of redundant mucosa,
The latter feels that the necessary structural ccnditions are
inherent in normal stomach and prolapse occurs only after fibers
in the flexible submucosa nave been stretched and locosened by
gastric peristalsis. The increased motility is initiated by
reurogenic or chemical stimuli prcduced by werry, excitement,
irregular daily schedule or excessive use of ocoftee, tobacco, or
alcohol. ie believes that such psychosomatic stimulation con-
tributes more to prolapse than does pre-existing diseases

scobt (4) found that 4 of nis ceses were 20 to 29 years
of age, 7 cases were o0 to 9, and & cases were 40 to 45 years of
age. FEralow and Spellberg (16) in reporting 4 cases noted %hat
all were over 48 years of age. Cove and rurphey (22) found that

the average in a series of 20 patients was 43 years of age with

a range from 26 to 64 years of age.
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in the series reported by Cove &nd durphey (22) it is
noted that 14 of the pstients were males and ¢ were females.

Ir the cases reported by Jelamed and Hiller (Z), Bralow and
tpelliberg (16) and Ferguson (23), a majority of the patients
were males.

Cove and iurphey (22) have noted that in their series
of 28 patients, 12 were chese and 8 were overweight. They noted
over-indulgence in slcohol in o cases and in several of ths cases
renorted by Ferguson (23) exacerbations ol symptoms were noted

with over-indulgence in alcohol.
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PATHOLOGICAL FINDINGS.

At operation sees (7) noted that the prolapsed portion
of the gastric mucosa appeared as a loose collar of redundant
hypertroohie mucosa that had invaginated into the duodenum and
could be forced baclk into the stomach to protrude as a long
rosette. The prolapsed fclds appeared as normal mucosa, soft
and »nliable and not fixed, thick, or indurated. As has been
previously stated narrowing of the pylorus was noted (7).

Artz and Gants (€) have cailed attention to redundancy end
increased mobility of the antral mucosa with varying degrees of
Lypertrophy and chronic inflammetion. Apoleby (14) noted that
anatomically the gastric mucosa was loosely attached by the
areolar subrmucous tissue and that relaxation of this layer per-
nitted the mucosa to stretch. The duodenal mucosa on the other
hand was intimately attached so that a fulcrum was created at

the junction of the fixed duocenal with the loosely attached
zastric mucosa. Appleby points out that, " Over this fixed cir-
cumference the mucosal cuff cascades."” He further points out
that surgeons who perform the familiar iamstedt operation for
pyloric stenosis in infants are aware that accidental perforation
of the mucosa invariably occurs at this fixed junction toward

the duodenal end of the incision. Ferguson (23) points out that
the mobility of the mucosa on the muscularis is greater than

normal and that there is a redundancy of the mucosa of the pyloric
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end of the stomach with greatly hypertrophied rugae, ©bservations
at ausopsy {zo) have shown that the mucosa of the normal stomach
is moveahle on tne muscularis, but in no case sufficiently mobile
to allcw 1t to be drawn down into the duodenum. In one cese re=-
ported by this investigator (2%) there was such marked redundancy
and mohility of the prepyloric mucosa on the muscularis that the
mucosa cculd be drawn down into %he duodenum 6 to 7 centimeters
beyond the rylorus. In this case the pyloric muscle was greatly
hynertrophied, but the lumen of the pylorus was apparently ncrmal,
and the mucosa could be passed in and out »f it without cifficulty.
In this case the prolapsed mucosa could he felt thrcugh ths duodenal
watl, but this finding is quite infrequently seen according to
Ferguson (2%).

iilcroscopically a variety of findings have been reported.
Artz and Gants (6) calied attention to redundancy and increased
mobility of the antral mucosa with varying degrees of hypertrophy
and chronic inflammation. Also notec was some evidence of chronic
gastritis with congestion of the vascular channels snd lymphocytic
infiltration of the lamina propria. WHorgore and shuler (12) have
observed round cell infiltration of the mucosa with germinal center
formation. ielamed and Hiller (%), found, in addition, submucosal
involverent with masses of scute and chronic inflammstory cells.
sdac¥enzie, McLeod, and Bourchard (21) described simple mucosal
inflammation plus some small hemorrhages, Some authors might

prefer to describe this picture as one of gastritis. Schindler,
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Jecheles and Gold (24) have shown that such histological pictures
may be produced by the mere use of clamps and ligatures in gastric
surgery. ocott (4) noted that in the § of his cases which were
operated on that microscopic examination revealed a slight in-
crease in lymnhocytes, plasma cells and eosinophiles throughout

the mucosa, but he did not feel the findings conclusive encugh

%o warrant a disgnosis of gestritis. The praesence of ulcers,
pclyps, ard carciroma has been reported. Fubin (25) reports a

case of definite malignant change in a case of prolapsed gastric

mucosas.
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SYMPTOMS .

Due to the wide variance in the ex%ent of the prolapsed
mucosa, the patisnts, in general, do not present & characteristic
group oif compleints. As with most compleints related to the gastro-
irtestinal tract, these complairts are rather éifficult to evaluate.
Zockus (38) balieves that though redundancy of pyloric mucosa is
not uncommon, that unless it is asscciated with severe gastritis or
actual prolapse of gastric mucosa into the duodenum in sufficient
guantity %o interfere with evacuation of stomach contents,
symptoms are not produced. Artz and Gants (6) consider the most
consistent symptom to be that of intermittent upper abdominal dise
comfort which may or may not be relieved 1y the ingestion of food.
Scott (4) found that in 10 of 14 patients, the epigastric distress
was relieved by food but not by alkalies. &rtz and Gants (6)
further point out that at the stage in which the elongated fold
of gastric mucosa is fereibly herniated irto the ducdsnum there
nay be pain, epigastric distress, fullness and nausea and vomit-
ing. =sess (7) states tnst periodic distress and an upper
abdominal sensation of excessive fullness are freguently noted.

Z2 peinte out that cramp-like pain in the right uppsr guadrant

mav be severe after the ingestion of rough foods. ™He further
states that vomiting may be a symptom with or without demonstrable
chstruction. Irn every etypical ulcer history, variability and
irtermittency of the symptoms should provoke suspicior of prolapsed

zzstric mucosa (@), (22). ~rerdergrass and indrews (26) agree

(449
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with the other investigators, (22), (13), (&) that the symptoms

are never characteristic enough to permit a clinical diagrosis.

A 1ist of the most frequently appearing symptoms would

he as follows: (8), (22), (5).

T

Intermittent, epigastric distress with cramping pains.
Varying relationship to food.

wense of fullness.

Bloating.

Heart burn.

Nausea and vomiting.

Gastro-intestinal hemorrhage.

”

Norgere and shuler (12) have evolved the following classification

of complaints:=

1.

4o

o]

ericdic abdominal cistress with a sensation of fullness
in this region.

Cramp~like pains sfter eating, more pronounced on taking
solid foods.

Vomiting, last sympton to occur.

ross of weight, which is the logical result of the

first thres.

Zacho (20) reports a case in which epigastric distress and pain

were brought on by bodily exertion and states that vomiting

lessens or entirely elimirates the symptoms. oome patients

complair. of an oppressive sensation in the abdomen after large

rmeals, (20:. In a series of 7 cases, apnleby (14) found that all

=20



of the patients followed 2 roughly uniform pattern and the out~
standing point was that all complained of intermittent cramping
nain aggravated rather than relieved hy food. Appleby (1¢)
concurs with zacho in that while emesis was not a prominernt factor,
it was present at intervals in all of his cases and always brought
about a measure of prompt relief. Two of his patients routinely
induced vomiting to provide relief, Ferguson (23) states that
the pain may be of an achirng type, felt in the epigastrium and
frequently radiating either under the costal margin or to the
back, a2t times becoming prostrating. Hausea and vomiting occurred
in B of the € cases reported in this series (Z&). In this
same series, 4 of & had sour belches. Four of 6 also had
hematemesis and melena. rendergrass (27) first called attention
to the anemia caused by ulceration and cozing. Anorexia and
anemia (which Archer and Cocper (8) believe has not been adequate-
ly stressed) is a fairly common symptom. Loss of weight may be a
dominant symptom (22). ielsamed end Hiller (2) report a case of
crofuse intestinal bleeding and the resultant secondary anemia
and peoint out that though this has been reported in other cases
it is not a necessary accompaniment of the disease, Archer and
Cooper (&) in reporting 4 cases state that the presenting symptom
in 2 of their cases was hemorrhage, in one case occurring from
the bowel and in the other case from the mouth.

Van oate, Arncldéd and Palmer (1¢) suate that the

duration of symptoms pricr to detection rernged from 1 %o & years
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with an average of & years. Cove and :urphey (22) state that
the duration of symptoms in their cases was z to & years.
Appleby (14) cailed attention to the fact that the symptoms in-
crease in severity from year to year and in his series the
average duration of symptoms before recognition was 7 years.

In relating the symptoms to the degree of prolapse,
Cove and iurphey(2:) noted that € cases with symptoms had mild
prolapse, 7 cases with symptoms had mcderate prolapse, and 7
cases with symptoms had marked prolapse. ¥our of those patients
with marked prolapse were controlled poorly by diet, 2 with
moderate prolepse were ccntrolled poorly with diet, while only
orns with mild prolapse was controlled poorly with diet. There-
fore, with severe prolapse it can be seen that it will be dif-
fiocult to control the patient's symptoms by dietary management.
Of 6 patients w»ith mild prolapse, 5 had vague complaints. Cf 7
patients with moderate prolapse, & had bothersome complaints,
while of the 7 with marked prolapse, 6 had severe complaints.
S0 from this 1imited number of cases it anpears that the cegree
of prolapse correlates fairly well with the severity of the
symptoms and in a rough way dictetes the sype of therapy to

which the condition is amenabls.
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PHYLICAL FINDINGS.

The objective physical findings in this condition are
few znd they are equivocable. A paipable tumor mass in the
epigastrium in the region cof the pylorushes been reported by
Cove and =urphey (22) in several of their cases. According to
thece investigators, such a mass, if present, is of a doughy
consistency, associated witn f'ree mobility and with & very
characteristic feeling to the examiners fingers when the pro-
lapse is reduced. They point out the similarity to inguinal
hernia. There are no other renorts in the literature of the
finding of & palpable tumor mass. ild epigastric tenderness

has besn noted in some of the ceses, (1l&), (22). In three of

<t
iy
[¢
o
o]
w

25 reported by Van Woate, irnolc aid Palmer (1), the

egree and localization would have bheen consistent with the

£

firdings of active duodenal uleer. &l1 anpeared well nourished
snd net s2riourly ill and psychiatric sxamination revsaled no

function=l basis for their complaints in this series. (1Z).



LABORATCRY PINDINGS.

Cove and .urphey (%) state that the laboratory find-
ings are negative except for a secondary anemia. Pendergrass
(27) called attenticn to the severe secondary anemia resulting
from this condition. 3Blood has been noted in the stools of a
number of patients, (&), (22). uanning anc Highsmith (5) did
not note anemia in any of the 1€ cases in their series. hyper-
chlorhydria has been reported in one-third of the cases compos-
ing the series of Scott (4). Ir the followirg examinations,
complete blood count including differential, sedimentation rate,
urine analysis, flecculation for syphilis and stool examination,
Van Noate, Airnold and Palmer (1%) noted the findings to be within
the normsl iimits or nsgative except for a mild hypochromic
aneria in a patient with a history of gastrc~intestinal tract
hermorrhage. They found that gastric analysis revealed hyper-

acidisy in 1 czse after histamine stimulation.
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GA=TRCOLCCPY.

Van Hoate, irnold, and Palmer (13) gastroscoped the
7 patients makirg up their series. Five of the patients were
gastroscoped on 2 occasicna, 1 on 5 occasicns and 1 was gastro-
scoped once. The pre-examination medication included atropine,
gram 0.0008, subcutaneously. ill examirations inciuded visual=-
ization of the pylorus and in each patient prolonged study of
the antrum and pylorus was possible during at least one examina-
tion. In none of the cases was the diagnosis of prolapsa made,
nor was gastritus, twnor or other legsicn of the antral mucosa
found. 1t did not appear to these observers that the pylorie
action had exerted any important traumatic effect on +the pro-
lapsed segment. In one patient chronic hypertrophic gastritis
involving the proximal posterior wall and greater curvature was
followed gastroscopicslly for 10 montns, but the process did not
involve the distal portion of the stomach. No features of peri-
staltic activity were recognized which might help to explair the
mechanism of prolspse, hut they noted wmucosal redundancy at times.
In one patient, hypersctive, bu% coordinate antral peristalsis
with a gathering of the muccsa was found, and as successive waves
nassed through the antrum, it was seen that there was some re=-
dundancy of the mucosa. .‘‘hen the waves reached the mid~-antrum,
the outline of the contraction ring, rather than heing fine and

sharp, was encroached upon by compressed folds. These folds were
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not seen to obliterate tne iumen ot the ring and they disappeared
during cdiastole. As each wave ajsoroached the pylorus, it wes
ncted that the redundancy cleared and the pylorus itself was
nermal in action and appearance. They go on to state that they
do not bslieve that prolapse ci gsstric mucosa falls into the
category of gastroscopieally diagnosable discases. Distention of
the antrum by gostroscopy allows the prolapsed mucosa to return
%o i%s ncrmal position. 3ut gastroscopy retains its value be-
cause it will exclude antral tumor and it 1is imoortant to krow
of the nretence of seccndary superficial traumatic gastritis in
the prclapsed segment, especially when blood is found in the
stools. 1if antral resection is contemplated, thev (l¢) ocint
out that a unowliedge of the state of the oroximal mucosa becomes
an important consideraticn and flneily gestrosccpy may leas to an
understamiing cf the mobility features inveclved.

Among the other iuvestigators whe have employed the
gastrosccpe in this condition are Cove and :urphey (22) who state
that nc uniform results are obtained by gzestroscepy. “anning and
sighsmith (&) noted on ths gastrescopic sxamination of one patient,
antral gestritis with supsrficial ulceration of the prepyloric
muccsa. They state taut it is net nossible to visualize the pro-
tapred told of recdundant mucosa gestroscopicaliy, bus the finding
by =« hyosrtrophic gastritis varticilarliy in the antrum with the
flexibls gastroscope should be considered valuable supportive

evidence Ior the diagnosis of prelapsa. in summary it may be
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said that the principal value of gestroscopy is in the ruling

out cf other lesiorns.
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ROENTGENOLOGICAL APPEARANCE.

:ost of the investipgators agree that the appearance
at fluorcscopy and on roentgen fiilm is quite characteristic and
constitutes a valuable diagnostic aid. ielamed and Hiller (&)
state tnat the rcentgenolcgic demonstration is practically the
only reliable means of diagnosis. wsorgore and vhuler (1z) state
that many roentgenologist are not aware of the condition and,
therefore, fail to diagnose this condition. ubin (25) reported
a case with proved malignant change in vrolapsed polypoid mucosa
so 1t is guite important %o make a diagnosis. Pencergrass and
Ardrews (26) are of the opinicn that the errors in diasgrosis are
not macde by calling these lesions other diseases, but by calling
ctner diseasss these lesions.

is first descrited by "liason, Pendergrass and right
(2¢), the roentgennlogic nicture consists cf a centrsl, circular,
or irregularly circular filling detect in the duodenum, ususlly at
tne ®ase of the duodenal bulb with often elongation and narrowing
cf the pylorie channel. Tne extent of the defect appears to be
determined by the amount of prolapsed iucosa. ot uncommonly
they f'cund heavy mucosal folds, especiaily in the antrum, often
with antral spasm.

according to dees (7) the important finding w»iszh a
barium meair is that of a negative shadow containing a central
opaque streak, in tne cucdenun. They teel that this streak

differentiates it from twnor. Pockus (9) stases that when
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complete proinpse inte the cuodenum occurs, the citferentiation
hetween pedunculated tumor end prolapsing gastric mucosa will
often be impossible. He peints out that if there is a large
defect in the pyloric cunai and 2 negativs shudow in the duodensl
bulb, the condition éan usually not bhe distinguished from that
of pyloric uicer, nypertrophic gastritis or carcinoma. Pendergrass
and Ardrews (26) feel that one carnot mave a definite diagnosis
between polyp or any other type of tumor srotruding thrcugh the
pylorus end a redundant mucosul foilc. Therefore, they advccate
the use of the term "prolapsing lesion". Ielamed and Hiller (2)
feel that the roentgenclogical differentiation between a nrclaps-
ing gastric pelyr and prolapsing hypertrodhic gastric mucosa is
impossible. They add tnat in either instance one in unable to
determine whether tne lssion is benign or maiignant. hkees (7)
was able to make & roentgenological diagnosis in all four of his
cases, though in one case, prolapse c¢f the mucosa of the antrum
of the stomach was observed rocentgenologically prior to the first
surgieal procedure, hut its importarice was not appreciated.
Gastroenterostomy relieved the gastric retention but did not
permanentiy relieve the symptems or halt the pregress of the
¢isease. 1In this case the increase in the size of the prolapsing
lesicon led to a later mistaken roentgenologicalt cingnosis of a
duodenal polyp which in turn rssulted in an incorrect aspproach
tc the true pzthological condition and a ccnsequent operative
procedure which 8id not relieve the sympuoms or remedy the
patnologye
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Lccording to Cove una wurphey (2z) prolapse of redundant
gestric mucosa ints the auodenal bulb 1s represented by a central
fiiling defect nuar the base ot the bulb, most of'ten iobuluTed and
to which they anpl; the term of "mushroom" or “cauliflcwer-like".
They noted that the detect is traversed by Lines of increased
density wnich can be followsd inte the ssomach and which are con-
tinuous with the gastric rugae. Van Noate, Arnold and Palmer (12)
point out that on X-ray one may note an "umbrella-like" defect at
the base of the duodenal bule They feel that it is necessary to
exclude by gastroscopy other antral lzsiors which might present a
similar roentgenological appearance, before the roentgenological
diagnosis of prolapse can be considered valide. In their series
(13) they noted that gastric ulcer, gastric tumor and gastric
polyp had been diagnosed previously on the basis of X-ray findings
alone in 5 cases. Manning and highsmith (8) state that the
characteristic roentgenologic findings in their cases were of a
circular "mushroom" or "umbrella™ fiiling defect in the base of
the dusdenal bulb.

‘ention was made earliesr of the rather frequently
occurring elongation and narrowiag of the pyloric channel by

]

one group of investigators (2 ). Yanning and Highsmith (&), in
their series, often noted elorngation and rnarrowing of the pyloric
channel and an increase in tne size of the rugae of the pylorus
and antrum. Heavy muccsal folds were noted in the body and fundus

in scme of these casss. wacKkenzie, Macleod and Bouchard (21) have
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stated that %the redundant mucosa is respcnsible for an abnormal
agpearance of the gastric rugas in ths prepyloric area. These
rugae were described as more prominent than usual and lacking a
usual normal pattern hz2ing oriented in ar irragular arrangement
instead of running horizcntally and vertically. They describe a
second roentgenclogical deviation of prolapsed gastric muccsa as
that of pyloric narrowing. This abnormality occurs much less fre-
suently than the deformity described above and occurs as a con-
stant, persistent narrowing at the lasvel of the oyloric antrum.
In these cases they <described the pylorus as being longer and
perhaps broader than usuzal and the base c¢f the cap showed a con-
cave outline with or without definite filling defect. Manning
and Highsmith (5) wers unable to recogunize this latter deviation
in their series of cases. Cove and ‘urphey (22) ncted narrowing
of the p»ylorus in several of their cases and thought that bthis
indicated or suggested hypertrophy.

Jendergrass and Andrews (28) dc not feel that there is
any disturbance in the passing of peristaltic wavas. Cove and
Zurphey (22) found that hypsrperistalsis was not constantly
associated. utill other investigators believa that gastric
neristalsis 1s more active and vigorous thar is seen in the
average patient (6).

some investigators advise examination in the prone
position, but the lesion may also he obssrved in the upright
position. wsactenzie, Mcleod and Pouchard (21) advise the right
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decubitus position. ‘elamed and niller (&) feel that the
examination must include tre patient in both the erect and recumbent
nositionss The condition is usually proved in the recumbent
nositions according to their investigations. &cott (4) feels

that fluoroscopy and serial "spot" film technigue is the examina=-
tion of choice.

To summarize the observations of some of these investigat-
ors, (&), (4), (8), (7), (1%), (20), (22) and (26) we may say that
the filling defects in the duodenal bulb cue to prolapse of gastric
muccsa are invariably located in the base, immediately around the
oyloric opening. The redundant folds produce a central mushroom or
cauliflower-like shadow. The filling defects vary in size, shape
and appeararce during a single exemination as well as in respeated
examination, and may even become temporarily reduced. Usually the
redundant rugae can be traced from the antral canal through the
oyloric opening in the base of the buib. Visualization may be
erhanced by exerting moderate compression. 4 singly prominent
gastric rugae is normal and is frequently seen exterding across

the pylorus into the bulb. The bulb is no% quick or irritable in
contra-distinction to duodenal ulcer or ducdenitis. Gastric
peristalsis may or may rnot be more active and fiborus than in the
average patient. io ulosr cratsr, niches, or incisurae are seen,
except in the instances noted in %the discussion anove. Fluoroscopy

and serial spot film technique is the examination of choice.




The concition 1s most easily obscrved in the orone and right
decubitus positions but may be seen in the erect position.

Though sthe differential roentgenological diagnosis is
beyond the scope of this paver, brief mention should bs made of
some of the conditions which might lead to confusion in the
roentgenographic picture. As mentioned bafore, prolapsing
p0lypoid tumors cof the pyloric end of the stomach may wose a
difficult differential disgnosis, though the tracing of the rugal
folds may be helpful. fRypertrerhy of the pyloric spincter may be
present. din this conditicn there is a curved pressure defect
on the base of the duodenal bulb. DLuodenitis may cause confusion,
but the lack of spasm and irritability of the bulb should establish

the diagnosis. In case of duodenal ulcer, the margins of the bulb

"’1
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not smooth as they are in prolapse. <“yportrcphic gastritis

may be ruled out by gastroscopy. +n the case of a polyp of the
ducdenun, the gastric rugae are not traced inte the bulb. xirklin
and aarris (28) and Cunha {29), have listed other pyloric conditions
which must we differentiated from carcinnma and which may be con-
fusing in this condition. They are secondary hypertrcphic pyloritis
associated with opyloric stenosis, gastric synhilis, and cirular
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TREATHENT .

Upinion 1is ¢ivided in the iiterature as to the proper
mode of &treatment of prolapse of the gzastric muccsa. There are
those who belisve that the vast majority of these patients will
respond to medicai treatment while others belisve that surgical
measures are the only definitive method of treatment. According
to Bralow and iZelamed (30) slizht and moderate prolapses respond well
to frequent small feedings and a bland dist. A4rtz and Sants ()
concur but further state that for slight or moderate prolapse, a
thorough trial on a medioal regimen is indicated. They feel that
unless complicated by hemorrhage or obstruction every patient
should receive an adequate trial on medical therapy. Cove and
surphey (22) fsel also that the vast majority will respo:d to
medical therapy. They conour with Bralow and ‘ielamed (¥0) and
with Artz and Gantz (6) that frequent small feedings of a bland
diet, rest in bed, freedcm from temsion and strain, and the
elimination of all condiments such as tobacco, alcohol and
caffeine are essential parts of the therapy. Jther factors such
as chronice upper resviratory infections and carious teeth are in-
cluded by wanning and Highsmith (5). Van Yoate, Arnold and
ralmer do not feel that antispasmodics are helpful, though
erguson (7%3) and several others feel that they are. Van Noate,
4rnold and Palmer (12) point out that the patient's own observations
regarding control cf symptoms are helpful. They also add that for
immediate relief a large glass of wator may be helpful. ocuffice it
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to say that the medical regimen should be directed not only
toward aslleviating the symphoms, hut alsc toward nreventing a
degree cf prolapse which will require surgesry.

hees (7) stastes that surgicel msasurss are indicated in
case of a large prolapse since they always oroduce symptoms and
are usually resistant to msdical therapy. Another indication is
the fact that they may develop large or small hemorrhages and may
oroduce partial obstruction. iacKenzie, icleod and Eouchard (2l)
tecok as their indications for surgery, eguivocable roentgenological
‘indings wish c¢irficulty in differentiating from prolapse, con-
tinued sleeding and evidence of pyloric obstruction. Artz and
Gantz (6) state that the indicaticns for surgical treatment are
as follows: obstruction, hemorrhage, persistent symptoms alter
adequate medical therapy and equivocable roentgenological find-
ings. They feel that wherevar there is doubt about the presence
of a pedunculated tumor, surgical sxploration is required. Cove
and uurphey (22) feel tnat when the pathology is cefinite enough
for one to conclude that the lesion is on a mechanrical basis and
once established will in all probability recieve no relisf shert
of mechanical correction, then surgsry is indicated. Factors
concerning surgery according to Cove and wurphey (22) are per-
sistence, saverity, intractability of symntoms, pyloric obstruc=-
tion, und repeated gross gastro-intestinai hemorrhages. Horgore
and chuler (12) feel that the surgical treatment for this con=
dition depends on the age of the patient, gastric acidity and the
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skill of the surgsons In the cases reoorted by Manning and digh-
smith (&) surgical intervention was not consicered necessary.
They beiieve that surgery sho.ld be reserved for those patignts
with considerable degrees of pyloric obstruction, polyp formaticn
with suspected malignant degsreration ulceratien with recurrent
severe hemorrhages not prevented by adequate medical therapy,
segvere anemia due to chronic blood loss or suspected malignancy.
FTerguson (2&) states that the curative treatment of this entity
is "unguestionably" surgical and directed toward removing the
prolapsing mucosa, short circuiting the diseased area, or enlarg-
ing the gastric outlef so that prolapsed mucosa can move back and
forth at will without causing obstruction, or becoming incarcsrated.
tielamed and Hiller (&) feeli that, if the .esion is of sufficient
size %o produce symptoms or if it 1is the origin of gastrq—intestinal
bieediug, the treatment is surgical. Bralow and spelilbsrg (18)
belisve that surgery should be restricted to cases with intract=-
able oyloric obstruction. Pendergrass and Andrews (26) believe
that the treatment is aimost entirely surgical.
There 1is also variation in the technigue and methods
of surgical correction, but in general the following procedures
are the ones more frequentiy done: gastrojejunostony, partial
gastrectomy, pyloropiasty and simple excision of redundant mucosa.
kees (7) believes that antral gastrostomy with excision
of the redundant mucosa and anchcrage of the remaining mucosa to the

muscularis in tne line of incision foliowed by sectioning of the



oyloric muscle is the method of choice., ianning and Highsmith (5)

believe thet the procedure of choice is excis:.on of the prolapsed

redundant mucosal folds with pylorosplasty. Zacho (20) believes

in the simple excision of the nrojecting fold of mucous membrane.

Lopleby (14) is
are obtained by
cedures. JSince
the patients to
the patients in
of the svmptoms
reported almost

proceourss. {(£é

of the-opinion %that the best therapeutic results
partial resecti-n rather than by less radical pro-
in scott's (4) cases it was necessary %o return
active military duty as soon as possible, 8% of
his series were operated on with complete relief
and no recurrence on a full diet. Others have

total allieviation of symptoms foliowing surgical



SUMMARY

That this condition may weii be the underlying factor in
many of the undiagnosed digestive tract disturbances is indicated
by the statistics which show that prolapse of gastric mucosa is
not rare. In one series prolapse occurred as irequentiy as gastrie
ulcer.

There are three schools or though concerning the etiology
of thls condition which are as toilows: irritation, hypertrophy and
mechanicul prolapse, narrowing of pylorus, hyperperistalsis, loosened
mucosa and prolapse, neurogenic stimulation, abnormal peristailsis and
forced prolapse.

Pathologicully the condition is un apnormal mobility and re-
dundancy of the prepyloric mucosa with prolapse through the pylorus.

The microscopic f'indings are variable.

Though a distinctive syndrome is not recognized, prolapse of
redundant gastric mucosa produces symptoms referable to the upper gastro-
intestinal wract that may be sugzrestive but are nct characteristic
enough %o permit a ciinicat diagnosis. The condition should be suspected
in duodenal ulcer patients with atypical nistories, in patients that
are refractory to an uitcer regime, and in those who hsve recurrences whan
piaced on solid foocs. Mild degrees of prolapse of the gastricmucosa
selacom produces symptcms, while moderate or marked degrees are often
associated with compliaints of sufficient severity to cuuse the patient
some degree of disabiiity.
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The roentgen examination of these patients, because there is
no characteristic ciinical syndrome, occupiss & piace of prime importance
in the diagnosis of these obscure lesions. The roentgenologist should
look ror tnsse cases, sspecially when tnere is a ciinical picsure of
ulcer and no definite roentgenographic evidence. The tilling Guiwets
are fairly charactsristic and should not be corfused with those pro=-
suced by ducdenal ulcers, duodenitis, or other disorders of the duo-
denum and pylorus. The typical fiiling defect in prolupse of the
gestric mucosa is a negative "cauliflower-like' or “umbrellsa" snaped
delect in the hase of the duodenal bulb opposise the pylorus, varying
in size and shape during a single exzmirmation and on rspeated ex-
aminations. These defects can be overlooked at fluoroscepy and films
snould always be made. Fluoroscopy supplemented by “spot™ films in
the prone or right decubitus position is the most desirable method
of examinaticn. In the case of small prolapses, repeated roentgeno-
logic studies should be mude, s the mucosal pattern varies from time
to time, and frequently the prolapée becomes temporarily reduced.
Since large prolapse of the gastric muocsa are known to produce symptoms,
are the cause of gastric hemorrhage, and may result in partial pyloric
obstruction, the roentgenologist shouia be awere ci the concdition,
should be abie to distinguish them from other duodenal defects, and

report them to the referring pnhysicien for svaluation.

The laborstory findings are inconclusive and of little help
in meking the diagnosis. becondary anemia has been notsd by some of the

investigators ¢f this condition but is not necessarily an accompaniment

w5




oi the disease. The principal value of gmstroscopy lies in the
ruiing out of cther disease processes, for the precedure in itself
will not aliow the meking of the diagnosis of ;rolapse cf gastric
mucosa.

The most common complication is hemorrhage. Pyloric
obstruction and severe anemia have been reported by several in-
vestigators. There is one case of proved malignant degeneration
reported in the literature.

The treatment in the case of mild and moderate prolapse of
gastric mucosa is medicul untii such time as repeated and severe
attecks or complications occur. In the case of large prolapse cf
gastric mucosa or in case of persistent pain, hemorrhage, and ob-
struction, surgical measures are indicated. 3urgical procedures
include partial gastrectomy, pyloroplasty, gastrojejunostomy, and

simple excision of redundant mucosa.

The author wishes to express ris apprecistion and
gratitude for the aid and counsel so iiberally extended him in
the preparation of this thesis by Ir. John R. Schenken, Professor
of fathology and Bacteriology, University of siebraska College of

.edicine, Cmaha, Nebraska.
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CONCLUSIONS

1. Prolapse of gastric mucosa is more common than is
gonerally suspected.

2. The exact eticlogy is unknown.

3. The pathology is an ubnormal mobility and redundancy
of the prepyloric mucosa with prolapse through the pylorus.

4, Mild degrees rarely produce symptoms. loderate or
marked degrees are often asscciated with complaints of sufficient
5uVerity to cause the patient some degree cf disability.

5. The diasgnosis is generally by roentgenographic methoas
as the cliniecal picture is extremely variable.

6. Complicaticns are intractability, hemorrhage and oh-
struction.

7. Miid and moderate prolapse respond to medical thurapy.
Failure to respond or the presence of the complications enumerated

above are indications for surgerye.
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