
458 21 February 1970

Positioning of Subject and of Nasogastric Tube during a
Gastric Secretion Study

M. A. HASSAN,* M.B., B.CH., F.R.C.S. ; M. HOBSLEY,t M.CHIR., F.R.C.S.

British Medical_Journal, 1970, 1, 458-460

Summary: The histamine-infusion test was conducted

in 50 subjects with a modification that allowed the
completeness of recovery of the maximal gastric secretion
to be assessed. The effects of the exact position of the
tube and the position of the subject on the completeness
of recovery were investigated. A simple water-recovery
test was found to be as reliable as fluoroscopy for showing
that the tip of the tube was within the stomach. Provided
that the tip was within the stomach, the exact position of
the tube did not affect recovery. Furthermore, recovery in
19 subjects was not appreciably affected by changing the
person from the left lateral to the supine semirecumbent
position.

Introduction

In conducting gastric secretion studies two concepts have
been generally accepted, that the tip of the nasogastric tube
should be placed in an optimal position, the most dependent
part of the body of the empty stomach, and that there is also
an optimal position for the subject, the left lateral position.
The importance of checking the position of the tube by x-ray

examination has been stressed by many workers (Levin et al.,
1948; Marks, 1961; Baron, 1963), so much so that Johnston
and McCraw (1958) stated that quantitative information from
studies where the tubes were blindly passed was probably un-

reliable.
While gastric secretion studies were being carried out in

this department the opportunity was taken to examine formally
the validity of these two widely held concepts. The results are

presented in this paper.

Clinical Material

Fifty subjects (36 men and 14 women) were included in the
first part of this study-namely, that involving the positioning
of the nasogastric tube. Twelve were voluntecrs; 19 were

patients with duodenal ulcer, 13 with gastric ulcer, and 6 with
atrophic gastritis. The mean age was 50 years, with a range of
20 to 70 years.

The second part of this investigation compriEed studies in
19 subjects (11 men and 8 women; mean age 49-8 years, range

22 to 70) in whom the effect of positioning on the complete-
ness of recovery of gastric secretion was explored.

Gastric-Secretion Test.-The histamine-infusion test (Lawrie
et al., 1964) was used (histamine acid phosphate 0 04 mg. per
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kg. body weight per hour), with the addition of the inert
marker phenol red (Hobsley and Silen, 1966, 1969) to enable the
completeness of recovery to bC assessed. Gastric secretion was
collected continuously and divided into 15-minute samples.
The volume of each 15-minute sample (secretory rate) was
measured to the nearest 0-5 ml. Titratable acidity was deter-
mined by titrating against 01IN NaOH to pH 7. Phenol red
was measured spectrophotometrically (Crawford and Hobsley,
1968).
Water-Recovery Test.-The length of the nasogastric tube

which would allow its tip to lie at about 2in. (5 cm.) above the
umbilicus was assessed externally and a mark was made on the
tube at the level of the nostril. The tube was passed through
the nostril and swallowed by the subject's own effort until the
mark was reached. Aspiration was attempted, and if un-
successful the position of the tube was adjusted until some
aspirate was obtained. When no more fluid could be aspirated,
20 ml. of water was instilled through the tube and aspiration
immediately attempted. More recently, to obviate the criticism
that the tube might unexpectedly be lying in a bronchus, this
water was drunk by the subject, rather than instilled through
the tube. If 16-20 ml. of water was recovered the tube was
said to have passed the water-recovery test and the tip of the
tube was assumed to be within the stomach. The tube was
then withdrawn 1 in. (2-5 cm.) at a time, the water-recovery
test being repeated after each such withdrawal. It was finally
fixed in the shortest possible position at which it passed the
recovery test.

Positioning of Nasogastric Tubes.-In one subject the tube
did not pass the water-recovery test. In each of the remaining
49 subjects the nasogastric tube passed the recovery test. These
subjects were then radiologically screened, and in each case
the tip of the tube was found to lie within the stomach. In
seven early studies the tube was manipulated so that its tip
lay in the most dependent part of the stomach. In the remaining
42 subjects no attempt was made to adjust the position of the
tube within the stomach. The results of the histamine-infusion
test in these 42 subjects and the relation between completencss
of recovery (as assessed by phenol red) and position of the
tube are given later.

Positioning of Subject.-In each of 19 subjects the hista-
mine-infusion test was performed. After a steady state of
secretion had been achieved the influence of a change of posture
was noted. The two postures used were (a) the left lateral and
(b) the supine with the legs flat and the hips flexed to 45°.
Position b is hereafter described as the semirecumbent posi-
tion. After at least five 15-minute collections of gastric secretion
had been made in one of these positions the patient was
moved into the other position and five further 15-minute
collections were made. The secretion and recovery data are
given below.
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FIG. 1.-Tube coiled up with its tip in the oesopha- FIG. 2.Tip of nasogastric tube was lying in the FIG. 3.-Tip of tube was pointing upwards in the

gus. This tube failed to pass the water-recovery test. so-called "optimal" position. fundus: a so-called "non-optimal' position.

Results
Fluoroscopy showed the tip of the tube to be lying in the

stomach in each of the 49 subjects in whom the tube passed
the simple water-recovery test. In the one subject in whom the
tube did not pass the test fluoroscopy showed it to be coiled
up with its tip in the oesophagus (Fig. 1).

Out of the 42 studies in which no manipulation of the tube
was performed under fluoroscopy, the tip of the tube was lying
in the so-called optimal position in the stomach (Fig. 2) in 21
subjects (15 men and 6 women) and in a so-called non-optimal
position (Fig. 3) in the remaining 21 (14 men and 7 women).
These two groups were found to be comparable in age (mean
age ± S.D. for the group with tubes in the "optimal" position
was 50-0 ± 13-9 years, for those with tubes in the so-called
non-optimal position it was 49.0 ± 14.8 years). The distribution
of diagnoses in each of these two groups is shown in Table I.

Tables II and III give the mean values (± S.D.) for the
percentage phenol red recovery, the secretory rate, and the acid
output in each of these two groups. There was no significant

TABLE I

SubjectsStudied Tubes in Optimal Tubes in Non-OptimalSubjects Studied Position Position

Normal 4 6
Duodenal ulcer .. 8 10
Gastric ulcer .. 6 4
Gastritis. 3 1

Total ! 21 I 21

TABLE II

Tubes in Optimal Tubes in Non-Optimal
Position Position

No. of studies .. .. 21 21
Average phenol red

recovery (°, ±S.D., .. 86-8 ± 12-5 85-1 + 11-9
Average secretory rate

(ml./15 min.±S.D.) .. 540 1 30-1 62-8 ± 28-4

TABLE III

difference between the two groups in any of these mean values.
The average loss of phenol red via the pylorus was 13-15%
of the instilled dose.

The results of the investigation concerning the position of
the subject are given in Tables IV and V. Table V gives the
mean values for the percentage phenol red recovery, the
secretory rate, and the acid output in the two different posi-
tions. The results in the left lateral position were not signi-
ficantly different from those in the semirecumbent position
(see Student's t values in the table).

TABLE IV

Uncorrected Secretory Rate (ml./15 minutes)
No.

Upright Position Left Lateral Position

1 53 53-7
2 63 61
3 63-7 754
4 24-3 24-2
5 64 54
6 32-7 36
7 41 48
8 48 48
9 98 106
10 56-6 48
11 106 99
12 51-4 53-6
13 42 42
14 113 111-5
15 59 67
16 523 50-7
17 40 34
18 78-2 70
19 69 71

TABLE V

Discussion

Tubes in Optimal
Position

No. of studies ..
Average acid output

(mEq./15 min. *S. D.)

18

7-2 ± 39

Tubes in Non-Optimal
Position

19

8-2 ± 4-2

In each of the 49 subjects in whom the tube 'passed the
simple water-recovery test subsequent fluoroscopy showed the
tip of the tube to be lying in the stomach. By contrast, on the
one occasion when a tube persistently failed to pass the water-
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recovery test radiology showed that its tip was not lying
within the stomach. It is therefore suggested that if a naso-
gastric tube passes the recovery Ctest one may safely conclude
that its tip is within the stomach and that radiological screening
is unnecessary.
Examination of the data in Tables II and III shows that

there was clearly no significant difference in the mean
recoveries of phenol red, acid output, and volume between the
two groups-the one with tubes in the so-called optimal posi-
tion and the other with tubes in the so-called non-optimal
position. (It will be noted that five subjects do not appear in
Table III. Four of these were patients with gastritis and one
had a high gastric ulcer; all five produced practically no acid.)
These results show that, under the circumstances of the present
study, if the tip of the tube lies in the stomach its exact posi-
tion within the stomach-whether so-called optimal or non-
optimal-does not affect the completeness of recovery of
gastric secretion.
Most workers seem to believe that the tip of the tube should

reach below the level of the pool of gastric juice within the
stomach if adequate suction is to be achieved, a situation
reminiscent of a straw which has to be dipped into the con-
tents of a tumbler. Unlike a tumbler, the stomach is not rigid
and its walls probably come closer together under continuous
suction, shifting the stomach contents towards the tip of the
tube. This is the likely explanation of these results.
Though Table IV shows that recovery of maximal gastric

secretion was greater in the left lateral position in certain
studies, in others it was greater in the semirecumbent position.
The application of the paired Student t test to these results
showed that, overall, there was no significant difference

between these two positions in the recovery of phenol red,
maximal gastric secretion, and acid output (Table V). This
result is in line with the preceding evidence that the exact posi-
tion of the tip of the tube within the stomach does not
influence the completeness of recovery and can probably be
explained on the same basis-that is, the collapse of the
stomach under continuous suction.

Conclusions

If a nasogastric tube passes the simple water-recovery test its
tip is lying within the stomach.

If the tip of the tube lies in the stomach, its exact position,
whether so-called optimal or non-optimal, does not affect the
recovery of maximal gastric secretion. Therefore, if a naso-
gastric tube passes the recovery test fluoroscopy is unnecessary.
The position of the subject during the histamine-infusion

test does not appreciably affect the recovery of maximal gastric
secretion.
These conclusions are contrary to current belief and practice.
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Relationship of Infantile Vesicoureteric Reflux to Renal Damage
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Summary: A group of patients known to have had
vesicoureteric reflux of varying severity in infancy

were foliowed up over a period of five years. Gross vesico-
ureteric reflux was found to be accompanied by a high
incidence of initial and progressive renal damage. Pro-
gressive renal damage was not found in infants showing
moderate or slight reflux.

Introduction

The association of urinary infection, vesicoureteric reflux, and
renal damage has been the subject of much discussion over
recent years (Scott and Stansfeld, 1968) and their relationships
are still far from clear. It is known that some kidneys sub-
jected to vesicoureteric reflux become progressively damaged
while others are apparently unaffected. Why this should be so
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is a matter of considerable importance because management
of the patient will, to a large extent, depend on whether pro-
gressive renal changes are likely to occur.

The purpose of this paper is to present a study of a group
of patients known to have had vesicoureteric reflux in infancy
and to compare the severity of the initial reflux with the
incidence of progressive renal damage.

Material and Methods
Over the period of study all infants who were found to have

urinary infection on admission to hospital were investigated by
intravenous pyelography and micturating cystourethrography;
those with obstructive urinary tract disease were excluded,
leaving a total of 175 consecutive patients (91 males and 84
females). Their ages at the initial investigation ranged from 3
days to 12 months (Table I).
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