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A Study of the Gastric Residuum'

By Tueopore H. Morrison anp W. HorsLey Ganrr, Baltimore, Maryland

UR knowledge of the gastric
regsiduum has been gained
largely from a study of the

gastric contents removed from the
stomach in the fasting state by means
of the ordinary stomach tube.
According to Loeper (1), Kemp (2),
Riegel (3), Gaither (4) and others the
quantity of residuum obtained from
the normal fasting stomach should not
exceed 20 to 25 ce., according to
Boas (5), 50 to 100 cc.; while all agree
that it should not contain food rem-
nants. Some doubt was cast upon the
truth of these figures by the obser-
vations of Harner and Dodd (6), who
demonstrated by means of the X-ray
that the complete removal of the
residuum from the stomach was not
always possible by means of the
ordinary stomach tube. This fact
has been confirmed by Rehfuss and
his co-workers (7) who removed the
fasting gastric contents by means
of the Rehfuss tube and found that the
quantity of contents in 100 normal
cases averaged 52.14 cc., the largest
160 cc., and the smallest 23 ce. The
total aecidity noted averaged 29.9,
the highest being 77.6; the lowest 2.4,
the free HCl averaged 18.50, the
highest 65.8, the lowest 0. Miecro-

1From the Gastro-Enterological Clinie
of the Department of Medicine, Univerzity
of Maryland.

Read at the meeting of the American
Gastro-Enterological Association, Atlantie
City, May 5, 1924,

scopically, no food residue or meat
fibers were noted, though leucocytes
were almost always observed. The
residuum was colorless in 43 per cent
of these cases, and yellow or green in
56 per cent. These observers were
thus able to demonstrate that the
usually accepted limit of the normal
residuum of 20 to 25 ee. is incorrect.
They furthermore showed, that the
fasting contents always presented the
qualities of a physiologic active secre-
tion, and that these appeared even in
the absence of a normal stimulus.

Having convinced ourselves of the
impossibility of obtaining the entire
fasting contents of the stomach with
the ordinary stomach tube, we con-
cluded to study the residuum by means
of the Rehfuss tube. The tube was
swallowed without water and the
gastric contents aspirated while the
subjeect was placed in various positions.
When aid in swallowing was necessary
the tube was coated with a film of
mineral oil. Observations were made
upon 10 normal individuals, and upon
50 patients affected with various
disorders.

Table 1 presents the normal eases in
which a comparison is made of the
results obtained by employing the
Rehfuss tube, and results obtained by
employing the ordinary stomach tube,
as to the amount of residuum obtained.
A similar comparison following a frac-
tional analysis and an Ewald test
meal, was obtained in the same
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TABLE i
Normal Cases

REHFUS8 TUEE ORADINARY STOMACH TUEBE
{ b i . Ewald
dy | Beagiadt I.mﬁlmmlumlymsuftertmt. mesil E AN ;':::]hﬁuli'
é’ ' 15 minutes | 30 minutes |45 minutes| 1 hour ,,g removisl
CABE NUMBER P T | =
Bl - = ‘ = S e 2 =
S l=lZlel2lslBlalE@B|lsld]| s il=x]F|l=I|F%
EEHEE'-§'3355353=3
s|E|Elele|ble|klcjéle]=|a]ala]e
or. ! | : £,
1 56 |32 |50 |22 34|28 |46 |24 |44 |28 56| 24| O 6 (12|88
2 82|12 |20 |241/38 |26|32|38|56 36 (62| 18| 0| 8| 14|22
3 4| 0| 8| 0|22|14 (28|22 |34|20(38| 12| O 6|20 82
4 EI]I 0l10| O|18 |20 | 32|18 |48 (24 | 42| 10| O| O] 36| 48
5 95 | 12 | 24 E 285 | 46 | 26 | 34 |32 |46 |28 | 40| 28| 4| 10| 25| 38
i T2 |25 148 | 30 | 52 | 22 (48 |34 | 54 |36 43| 25| 8|14 | 34 | 42
7 22| 0] 6| O[12 |18 (32|26 |38 |22 |44 12| O] Of 30| 46
8 46| 4112 0|18 | 10 |28 |26 |44 |28 | 33| | O 10| 24 | 82
0 B8 |24 | 42 | 35 | 58 | 40 | 42 | 34 | 42 |22 | 34| 24 |10 | 22 | 26 | 38
10 56 |20 | 44 | 26 | 48 | 34 (50 |40 |48 |24 | 38| 14| G| 12| 36 | 42
Average. .. .. 58 113 | 26 18 | 28 [ 88
Maximum....| 95| 32 | 50 , 25| 10| 22
Minimum....| 20| 0| 6| | | | 10| 0| 0

individual. In all instances in which
fractional analyses were made in order
fo obtain more accurate results, ad-
vantage was taken of the mixing of the
contents before withdrawal, as has
been advised by White (8) as well as
by Friedenwald and Gantt(9).

These figures indicate that the
average volume of residuum obtained
with the Rehfuss tube is 58 ce., the
maximum amount 95 ce., the mini-
mum 20; the average of free HCI is
13; maximum 32; minimum 0; the
average total acidity is 26; maximum
50 and minimum 6. These figures
are considerably higher than those
obtained under similar conditions with
the ordinary tube as may be observed
in the table.

It has been suggested by Kopeloft
(10) and others that there is a daily
variation in the total amount of fast-
ing contents obtained from the same
individual.

Table 2 presents the daily variations
in the volume of the residuum obtained
in 3 normal individuals.

These tables indicate that the daily
variations in the volume of the resid-
uun as well as in the free HCI and
total acidity of this secretion are not
marked when obtained under identical
conditions; the maximum variation
in volume in the 3 examinationswas
12 ¢e.; the minimum 2 ce.; the maxi-
mum variation in free HCI 12; mini-
mum 2; the maximum variation in
total acidity is 12, minimum 2.
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TABLE 2
ACZIDITY OF
BEESIDTUM

VOLUME
EXAMINATIONS OF RE-
BIDUTM | pyve | Total
HCl |necidity
Case 1
o

1 52 54 58
2 46 432 46
a 54 48 a0
IATEERER. (o oo viinsses 50 48 51
Maximum variation.., 5 12 14
Minimum variation.... [i] i 4

Case 2
1 48 28 30
a 432 26 a6
3 54 30 34
ARG L e 48 24 33
Maximum variation...| 12 4 ]
Minimum variation....| 6 2 2

Case 3
1 28 18 26
2 a4 o9 F 28
3 30 20 24
BVBLAED. . oonvvevnnness 30 20 26
Maximum variation... 6 4 4
Minimum variation....| 2 2 2

APPEARANCE OF THE RESIDUUM

The appearance of the normal fast-
ing contents varies; it is usually color-
less or turbid, but it may also be
greenish or yvellow. The green and
vellow coloration is due to biliary
regurgitation, and may be absent at
one examination and present af
another in the same individual.
When mucus is present, it has usually
been swallowed, and floats upon the
surface of the contents, and can easily
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be separated; differing in this respect
from that observed in pathological
conditions as will be noted later.

On microscopic examination, the
normal residunm presents eell nuelei in
larger or smaller numbers, either free
or arranged in clumps produced by
the action of the digestive fluids upon
the epithelial cells. In addition, nor-
mal epithelial cells are noted, which
are derived from the mouth, respira-
tory tract, or the stomach itself. In
cases of duodenal regurgitation round
or cubical cells may frequently be ob-
served and occasionally bile-stained
columnar epithelium derived from the
biliary tract may be seen. Leucocytes
in small numbers are always seen in the
fasting contents, but when present in
large numbers they indicate disease.
A frequent finding is the presence of

.the spiral cells first described by

Jaworski, which are actually produced
by the precipitation of muecin by the
hydrochlorie acid of the gastric secre-
tion. Bacteria of various types
always occur in the fasting secretion,
but are only found singly or grouped
in small masses. (Gross or microscopic
food residues in the form of meat or
vegetable fibers are never noted under
normal condition.

In our study of the residuum of
varions digestive disturbances the
fasting contents were examined in 50
cases in which 2 were cases of chronic
gastritis, 8 of cancer of the stomach,
10 of uleer of the stomach and duo-
denum, 12 of achylia gastrica, 4 of
dilatation with pylorie stenosis, 5 of
gastric neuroses including hypersecre-
tion, 4 of chronic cholecystitis, 2 of
secondary gastrie disturbances due to
pulmonary tuberculosis, and 3 of
enteroptosis.
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TABLE 3
= ACIDITT Fnlﬂlﬂﬁil;;?;ﬁ:ﬂlﬁlﬂ AFTBER
] oF
E RESIDUTM = I a2
i 15 minntes | 30 minutes| 1 hour
- DLAGNOSIS . 2 e 2 2
5 S l=lB8|lx|2|al2ls|3
2 |2 |E|2 2R3 (5|3
: BERE BN
2 = Pl lele e | &6
Gl
T | Chronic gantmbis, . i i e e 38| 0|20 O|18| O|24| O | 28
bl B e R S S S S b R e e e B6| 0]12| 0|14 & | 26 | 12| 22
3 | Dilatation (pyloric stenosis)....... cee..| D25 | 20 | 32 | 12 | 46 | 42 | 52 | 40 | 48
4 | Aehylin gaatrion. ..o ibsaudorisaii . 2| 0| 6| 0| 8] 014 O]1
| D T e e R R e 130 |18 | 24| 6|12 | 28 | 36 | 24 | 38
| B R e S R e 100 | 46 | 62 [ 26 | 38 | 32 | 54 58 | T4
ol B o) e e e s e 40 | 28 | 54 | 24 | 36 | 30 | 48 | 54 | 62
8 | Achylia gastrica...............000000ne 20 0| 8| 0|10)| 0|16 0] 14
A RNORT, S L T L R 120 | 4|18 |12 | 28|22 | 34 | 20 | 52
I Ea e pUesin.: - s R B3| 0]120] 0|18 |20 |42 |18 | 48
11 | Achylnn gaebrios. ... iiuicsitaamnsne i 1I5) 0L 6 012 0|16 O 10
12 | Dilatation (pyloric stenosis)............ G10 | 26 | 48 | 34 | 42 | 56 | 62 | 50 | T4
13 | Neurosis (hypersecretion).............. 105 | 54 | 68 | 42 | 58 | 64 | 78 | 66 | 72
155 il gl 3 b7 e el R e e e 115 (22 | 38 [ 24 | 32 | 30 | 38 | 32 | 46
15 | Chronic choleeystitis..........cvevvenn. 85112 |20 |18 | 22|26 | 34 ( 28 | 30
16 | Achylia gaatrica..........ocuvievuisin.. 25| 0| 8| 0|10} O| 8| O] 10
17 | Becondary gastritis to pulmonary tuber-
o (e S e e e 90| - 0|16|12|26|18 (32|14 | 30
I8 [ CADORT, .. vveme et s rreanenssees] B10:) 6| 1B 112 |16 22| 12 | 20
19 | Chronie cholecystitis................... 100 | 022 |14|32|26 |48 | 28 | 42
20 | Achylin gastrios, . ..., oc0unuraeoaiin-. 3| 0| 6| 0| 8|/ 0(10| 0f 8
21 | Secondary gastritis to pulmonary tuber-
e e R Lo 10| 0(22| 02012 |28 |10 | 24
A T R et L St 125 | 34 | 48 | 22 |52 | 38 |48 | 54 | 68
23 | Chronic cholecystitis.................. 115 | 22 | 56 |28 | 50 [ 32 | 54 | 36 | 50
24 | Achylia gastriea.......... A e e 25| O0(12| 0|10| O|14]| O] 12
25 | Chronic gastritis......... crniies o it 45 | 0|24 | 0(38| 0|42| 0| 4D
B I 1R S T s T 235 | 0|34 0 |26| 0|48 0|30
27 | Dilatation (pyloric stenosis)............[| 420 | 52 |64 | 44 | 60 | 66 | 82 | 72 | 88
i [ABIEAE a et A D a i e Ut it 5 100 |20 | 36 | 32 |40 | 32 | 62 | 38 | 50
20 | Aehylia gaatriea. ... ..c.ccoccinipnnanas 40| O|12| O|10| O|10| O} 8
4 Ll B 1 P el i e e el 57 i o T 130 | 42 (56 | 52 |62 |54 |76 | 58 | TO
23R T LS I e e S SO B B T < 155 | 26 | 32 {32 |40 | 22 (34 |28 | 26
32 | Chronic cholecystitis................... 110| 02| 0|34 0ol42| 0| 30
33 | Achylia gastriea.............. e i 2001 0|l10| 0|18| 0|40 | O 14
b R T E PL ce s L e 45| 0|42 0(32| 0|58 | 0|64
e N N WA s o b BB e i v T 45 | 24 | 36 (18 (28 |20 (32 | 24 | 32
) BB b Wb e Rt S e 95 |10 |40 0|32 0|20 | 0| 46
o7 | Achylia gastriea........co0viieninnn. 15| 0| 6| 0|12 0|18 0| 18
o BT ER T e PR MR Y s S S - T 125 | 18 |28 | 28 | 34 | 36 | 46 | 32 | 54
39 | Dilatation (pyloric stenosis)............| 330 |46 | 52 | 38 | 42 | 62 | 75 | 78 | 8¢
R[G5 ST T R S 195 (10 (32 |18 |22 |24 | 42 | 26 | 38

. b —
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TABLE 3—Continued

b FRACTIONAL ANALYSIS AFTER
= ""‘:'3;“ TEST MEAL
% RESIDUEM | 15 minutes|30 minutes| 1 hour
-] DIAGNOSIS & > B n =
= B = o= — s
= =] —_ - -— = — =l - L
B " o = 2 ‘B ) B 2 8
= 2 | | % Bl @2 @ %
B =2 3 =] S
: s (B8R |2 E(218|2
€.
AR LR | cmmemganges b 0 h L s e 145 | 32 | 48 [ 26 | 38 | 54 [ 72 | 46 | 58
42 | Achylia gastriea...............c0vn.n. 25| 0|10| O|10| O|12] O|12
43 | Neurosis (hypersecretion)............ 185 | 46 | 58 | 44 | 52 | 56 | 82 | 64 | 76
o PRI S A . St S 180 | 28 | 34 (22 | 38 | 46 | 54 | 58 | 66
oai] BT e N e R M el 80| 0|52| 0|42 | 12|56 |18 | 50
46 | Achylia gastriea........ ... 30} 0|10 O|10| O|16]| O |18
e T R N A W s S 130 | 38 | 48 | .34 | 42 | 58 | 62 | 50 | 646
ARl e et s e 115 | 42 | 56 | 28 | 32 | 22 | 30 | 46 | &4
R e e 110 | §|24( 0|12 10| 26| 14 | 34
B | Achylin pastrign......coovivinsneresesnes 21 0| 6| 0|18) 0|16| 0|12
Table 3 presents the volume and ol e
acidity of the residuum, as well as Cases of chronic gaslrilis
fractional analyses of the gastric con- VOLUME 0F |  ACIDITY OF
tents in the 50 patients affected with B i % RS T
various forms of digestive disturbances. Rohfuss! Ewald | Free | Total
tube | tube HCl | acidity
CASES OF CHRONIC GASTRITIS = b
Table 4 presents our cases of chronic 2} ijf :g g i
gastritis in which the residuum was 4
ﬂbt?.ined both by the Rehfuss and gyerage......... al ' 12l ol =
ordinary stomach tubes. Maximum....... 45 15| 0 | 24
It will be noted that the volume of Minimum....... 88 || sloey )20

gastric residuum obtained is 3 or 4
times -as great when obtained by
means of the Rehfuss tube as when
obtained with the ordinary stomach
tube, and vet, on the other hand,
these figures are not in excess of the
normal values when obtained by
either method.

There is usually present in chronic
gastritis therefore a fairly normal
motility. The gastric residuum con-
tains a large quantity of mucus of two
varieties; the part swallowed floating
upon the surface and easily separated

from the remaining contents, while in
addition to this, there is considerable
mucus of a gelatinous and ropy type
thoroughly intermingled with the con-
tents. The secretion may be colorless
or tinged green or vellow with bile.
Microscopically, leucocytes and epi-
thelial cells (often degenerated) are
found in fair numbers frequently
clumped together or occurring singly,
in addition to bueccal epithelium, sali-
vary corpuscles and detritus containing
bacteria.
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TABLE 5
Cases of cancer

YVOLUME OF ACIDITY OF
RESID U 5 RERIDTUM
CASE NUMBER : -
Rehfuss, Ewald | Free | Total -
tube | tube HCl | acidity
oo, L& =
2 85 E 15 0 12
0 | 35 1 18
18 315 130 fi 15
26 235 165 0 3
o4 245 | 110 0 42
36 95 20 10 40
45 80 15 0 a2
40 110 35 8 24
Average......... 160 681 2 a0
Maximum....... 313 165 | 10 b2
Minimum. . .. ... 80| 15| 0 | 12

== s ——

CASEs OF CANCER

The findings in the cases of carci-
noma varied according to whether
pylorie obstruction existed or not.
In cases 18, 26, and 34, well marked
stenosis was present, and in these the
volume of contents obtained by means
of the Ewald tube was about one-half
of that obtained by means of the Reh-
fuss tube. On the other hand, in the
non-obstruetive cases the quantity of
contents obtained with the Rehfuss
tube was 3 to 4 times the quantity
obtained with the Ewald tube. In 4
of the 8 cases, free HCI was still pres-
ent; and in the remaining 4 in which
it was absent, lactic acid was found.
The color of the gastric residuum is
usually brown, or coffee ground in
appearance and in the obstructive
cases many undigested meat fibers
and other food particles are noted.
Microscopically, undigested muscle
and vegetable fibers, starch granules,
fat drops, red blood cells, pus ecells and
bacteria are seen. and in those cases

Theodore H. Morrison and W, Horsley Gantt

accompanied by an absence of free
HCl the Oppler-Boas bacilh  were
observed; while in the obstructive
cases with free HCI sarcinae and yeast
cells are usually found.

TABLE 4

Cases of ulcer

VOLUME OF ACIDITY OF
REAIDT AL RESIDUTM
CASE NUMBER
Rehfusa) Ewnld | Frea | Total
tube | tube HCl |acidity

[ = =
] 100 | 35 46 62
14 115 | 40 22 38
23 125 | 45 a4 48
28 100 | 40 20 36
a0 130 | 55 42 56
28 125 | 42 13 28
41 145 | 68 32 43
44 180 | 34 28 34
47 130 | ¢4 38 48
48 115 | 40 42 a6
AVErage......... 126 | 46 32 45
Maximum_ ... 180 | 68 42 G2
Minimum....... 100 | 34 18 25

CASES OF ULCER

In the 10 cases of ulceration present-
ed in table 6 there was no evidence of
pylorie stenosis, and vet the volume
of the residuum was about twice that
ordinarily noted in normal ecases.
This is due largely to the hypersecre-
tion of gastric juice so commonly ob-
served in this affection. The quantity
of contents obtained with the Rehfuss
tube is two or three times as great as
that secured through the Ewald tube.
It is usually cloudy in appearance, has
an extremely acid odor, and is free of
food remnants. Miecroscopically, it
contained bueccal epithelial cells often
partly digested, nuclear remains of
digested gastrie epithelial cells, and of

!
w

"_..._.-L',r‘l: :.'.-._,i.
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leucocytes as well as mucus spirals,
At times red blood corpuscles are
noted.

CASES OF ACHYLIA GASTRICA

In the cases of achylia gastrica the
volume of residuum obtained with the
Rehfuss tube is usually 3 or 4 times
that secured with the Ewald tube; in 4
instances there was no secretion what-
ever to be obtained through the
ordinary stomach tube. In this affec-
tion one usually notes but a very small
guantity of contents revealing a slight
evidence of fermentation. It has but
little odor, and contains but a slight
quantity of mucus. Microscopically,
an excessive number of gastric epithe-
lial cells, (often degenerated), and
many buccal epithelial cells, leuco-
cytes with swelling of the protoplasm,
and bacteria are noted; however,
comparatively few nuclei are observed
in this affection.

TABLE 7
Cases of achylia gasirica
VOLUME OF ACIDITY OF
RESIDU UM RESIDUTM
CAAE NUMBER
Eehfusa) Ewald | Free | Total
tube | tube HCl | aeidity
[H =M ==
4 25 6 0 i
8 20 0 0 3
11 15 5 0 i
16 25 0 0 B
20 35 8 0 (i
24 25 5 0 12
20 40 0 0 12
33 20 5 0 10
ar 15 0 0 (i
42 25 8 0 10
46 30 (i 0 10
50 20 0 0 (i
Average......... 24 3.5 0 8
Maximum....... 40 2 0 12
Minimum....... 15 0 0 i
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CASES OF GASTRIC DILATATION

In the 4 cases of pyloric stenosis of
non-malignant origin the volume of
contents obtained by means of the
Rehfuss tube was somewhat in excess
of that secured by means of the Ewald
tube. In all there was a retention of
food residue from the day previous,
and free HCl was constantly present.

The odor was sour and pungent, and
occasionally an admixture of bile was
noted and the well known three-
layered contents were produced on
standing.

Microscopieally, musele fibers are
observed in small amounts, as well as
many starch remnants, bacteria, yeast
cells and sarcinae.

TABLE 8
Cases of gastric dilatation
YOLUME OF ACIDITY OF
RESIDUUM RESIDUTM
CASE NUMBER
Rehfuss| Ewald | Free | Total
tube | tube HC1 |acidity
= [1=H
3 525 | 320 | 20 32
12 610 | 354 | 26 48
2 420 | 268 | 52 64
39 380 | 242 | 46 52
Average......... 483 | 271 | 36 40
Maximum. ...... | 610 | 320 52 G4
Minimum....... | 380 | 242 | 20 32
CASES OF GASTRIC NEUROSES

Among the cases of gastric neuroses
there were 3 of hypersecretion. In
these the volume of the residuum was
far greater than is noted under normal
conditions, due to the excessive gastric
secretion. The fluid is watery and
usually clear, though it may be
cloudy or yellowish green from the
admixture of bile. Microscopically,
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numerous nuelei of epithelial eells, both
buceal and gastric, mucus spirals and
clumps of bacteria are observed.
However, neither sarcinae, yeast cells
nor food remnants can be detected.
In the residuum obtained from the
2 remaining cases of gastric neuroses,
the findings were identical with those
observed under normal conditions.

CABES OF CHRONIC CHOLECYSTITIS

In the cases of chronic cholecystitis,
the volume of residuum obtained with
the Rehfuss tube was in excess of that
ordinarily noted under normal condi-
tions, with the exception of 1 case;
while with the Ewald tube the quanti-
ties secured were perfectly normal in
amount. The characteristics of the
fasting contents differed but little
from that observed normally both
microscopically and maeroscopically.

CASES2 OF SECONDARY GASTRIC

DISTURBANCES

The cases of secondary gastric dis-
turbaneces included 2 due to pulmonary
tuberculosis. In one instance the
volume of residuum was normal; in the
other, slightly greater than normal.
The quantity of residuum secured with
the Rehfuss tube was from four to six
times as great as that secured with the
Ewald tube. The contents was
cloudy, and contained a considerable
amount of mucus. Microscopically,
there was present an excessive number
of degenerated gastric epithelial cells,
many bueccal epithelial cells, leucoeytes
and bacteria.

CABES OF ENTEROI'TOSIS

Of the 3 cases of enteroptosis 2
presented a perfeetly normal volume of

Theodore H. Morrison and W. Horsley Gantt

TABLE 9 X
Cases of gastric neuroses ?'
TOLUME OF ACIDITY OF -'1
RESIDUTM RESIDUUM g
CARE NUMBEE "j'
Rohfuss| Ewald | Free | Total {
tube | tuba HCl | acidity
e, &c. | }
7 40 16| 28 54 5 ‘i{
13 195 55 | b G3* '.
31 155 64 | 26 32* j‘
.35 45 18 | 24 3 )
43 185 72| 46 58"
Average......... 124 44 | 35 49
Maximum....... 195 72| 54 68 b
Minimum....... 40 15 | 28 32 |
1
*Hyperseeretion. :
TABLE 10

Cases of chronic cholecystilis

YOLUME OF ACIDITY OF
RESIDUTM RESIDT M
CASE NUMBER
Rehfusz| Ewald | Free Tatal
tube | tube | HCI |acldity
[ = (s %
15 85 20| 12 20
19 100 15 0 22 :
23 115 40 | 28 56 .
32 110 20 0 26
Average......... 102 20 8 31 -
Maximum....... 115 40 | 20 36
Minimum....... 8o 15 0 20
TABLE 11

Cases of secondary gastric disturbances

YOLUME OF

ACIDITY OWF

RESIDTTIAM RESIDDUM
CASE NUMBER
RBehfuss) Ewald | Frea | Total
tunbe tube HCl | neidity |
|
[+~ (=9
17 p0| 15| 0 | 16 y

21 110 28 8 22
Average........ 100 21 4 19
Maximum....... 110 28 ] 22
Minimum....... 00 15 ] 16
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TABLE 12
Cases of enferoplosis

YOLUME OF ACIDITY OF
RESIDUTM RESIDUTM
CAER NUMBER —_—
Rehfuss| Ewald | Free | Total
tube tube HCl | acidity
2. | T (A St 2 e
5 130 35| 18 24
10 B3 10 0 20
40 05 251 10 32
Awverage.........| 103 23 9 25
Maximum.......| 130 35| 18 32
Minimum....... 85 10 0 20

residuum; in the third, the fasting
contents was somewhat increased in
gquantity. The amount of residuum
obtained through the Rehfuss tube was
far in excess of that removed by means
of the ordinary stomach tube.

Microscopically, the residuum in
this condition presented perfectly nor-
mal findings.

CONCLUSIONS

From a study of the gastrie residuum
in normal as well as in pathological
eonditions, the following conclusions
may be drawn:

1. The examination of the gastric
residuum is an extremely important
method of examination from which
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valuable information regarding the
functions of the stomach may be
obtained.

2. Only a fraction of the fasting
contents can be obtained by means
of the ordinary stomach tube, in fact,
the quantity secured in this way may
represent but one-quarter to one-half
of the entire fasting secretion of the
stomach, It is therefore important,
when exact information regarding the
volume of the residuum is desired,
that the Rehfuss tube should be used
in preference to the Ewald tube.

Ordinarily, however, the volume of
the residuum seccured by means of the
Ewald tube is relatively constant, so
that the results obtained in this man-
ner may be assumed to be sufficiently
accurate for clinical purposes.

3. The mieroscopic examination of
the fasting contents is by far more
important than the estimation of the
volume secured. The secretion can
usually be as well obtained for this
purpose by means of the Ewald tube
as with the Rehfuss tube.

We desire to acknowledge our
thanks to Dr. Julius Friedenwald
through whose advice and under whose
direction this work was conducted.
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