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RADIOACTIVE DILUTION INDICATOR

1. MEASUREMENT OF RESIDUAL FLUID IN THE FASTING STOMACH
Daxier Lizsowrrz, M.D., Howarp H. Stone, M.D., DoNawp LeVise, M.D,,
KExNeETa G. Scorr, Pu.D., axp Txropore L. AvtHAvsEN, M.D.

With the technical assistance of VAtpa Creving, B.S., and Loxmanxz Staxi, B.S.

From the Department of Medicine and the Radioactivity R k Center, Unsversity of
California School of M adicine, San Framcisco, Calif.

The use of radioactive isotopes in measuring gastric secretion and pyloric
emptying suggested that varying amounts of gastric secretion remained after
conventional tube aspiration of the stomach. A dilution formula was therefore
used to caiculate the gastric contents remaining in the so-called ‘“‘empty”
stomach.

METHOD

The dilution indicalor. Since negligible absorption of zirconium®-niobium® (Zr**-
Nb™) occurs in the stomach, this isotope can be used as a tracer substance in measur-
ing gastric section.! The affinity of the isotope for gastric mucus can be offset
chelating with a \'ersene (disodium dicalcium ethylenediamine tetraacetic add)&’lgy
concentration of the isotope is readily measured in a scintillation counter, and the
calculation involves a simple dilution formula. : v

Composition of the test meal. The composition of the test meal is as follows:

Water, 318 cc.; Zr**-Nb*, 0.5 uc. in 1 cc. water; Versene, 37.5 mg. inlcc

Duplicate 10-cc. samples are removed from the test meal prior to its adminis
to determine the Zr**-Nb% concentration. S € %

Procedure. Thirty-six patients, none with clinical evidence of gastric retentionsvere *,
subjected 1o “‘complete blind” aspiration by the usual method of drawing ot the’
gastric contents through a gastric tube after the patient had fasted for 14 hr=The’
patients were turned from one position to another and the tube moved back and o, h
to attempt complete emptying prior to the test. They were then kept in m? left<
lateral decubitus during the procedure. € B

No attempt was made to prolong the blind aspiration beyond 3 min. Followinglbg %
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the radioactive meal was administered, mixed by withdrawing and readminis '3_
the mixture of isotope and gastric contents three times through s 100-cc. .2
Samples were then removed for determination of isotope concentration. ThisSpd- 5
cedure lasted approximately 1 min. S =
The validity of this test is based on the assumption that none of the contents
placed in the stomach arelost through the pylorus during the procedure. To prove this

" assumption a mixture containing 200 cc. of water and 100 cc. of & colloidal suspen-
sion of barium was introduced into the stomach of patients in the left lateral decub-
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Fi6. 1. Measurement of residual fluid in fasting stomach using radioactive dilution indicator
Residual volume of gastric secretion in 36 patients after complete blind aspiration in the left lateral
decubitus.

itus, and the same procedure was carried out. This experiment was performed 8
times in 5 patients. In each instance no barium was observed to leave the stomach
during the 5-min. period of observation. This finding suggests that none of the con-
tents of the stomach are lost through the pylorus during the 1-min, test period re-
Suired By aurprécedure, providing the patient is kept .in the left lateral decubitus,
Tis obmervation: iy in general agreement with the impression of radiologists who
Ba<r found that pefients placed in the left lateral decubitus retain barium in the
stomath Jor long Pesfods of time.

 Caleulgrions. The xtent of dilution of a known volume (test meal) by an unknown
volume (residual gasigic contents) may be calculated by the following formula:

ot rge Va X Ca = V; X G, e
z =2 Va X Cu

£ T =V 2
"_; 2- : > '?f.\ G 1 (2)
Solved for ¥, Wher® V.. equals volume of radioactive test meal, C equals con-

cc-ﬁlr‘azx'lh Bf 2% N the radioactive test meal. Cy equals the concentration of
ZeENb" ity Butedsstomach contents and ¥, equals the unknown' volume of the
g2 riG residguh BIeE e volume of the test meal,

% &Iﬁ:l&ieéhq VBlétne of gastric residuum, the volume of the test meal (Vo) is
<uballed fu:%‘: & ©
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RESULTS

In 36 patients tested. the gastric volume left behind after supposed complete
emptying of the stomach was found to be uniformly distributed from a low of
3 cc. to a high of 83 cc.. with a mean of 39.2 + 2.18 cc. (fig. 1). Over 75 per
cent of the patients had a residual volume of 20 cc. or more.

SUMMARY

A new procedure emploving radioactive zirconium®-niobium®® as a dilution
indicator permitted the measurement of any fluid left in the stomach after it
was presumably emptied completely by the usual method of blind aspiration.
Though the rapid introduction and withdrawal of 100 cc. of fluid into the stom-
ach might act as a stimulus to gastric secretion. it is doubtful that enough
secretion would be produced during the ! min. required for mixing to give a
falsely high gastric residuum. A significant residuum of gastric juice was
found in over 73 per cent of the patients. This might provide a source of error
where volume and acid eutput are measured by conventional aspiration.
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