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1. Configuration of the bilirubin detecting device. The device
consists of two parts, a probe and a datalogger. It also has an inner
tube to wash food particles out of the tip.
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®2. The illustration of the tip of the probe of the bilirubin
detecting device.
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3. Absorbance/concentration curve established in bile samples
diluted from 1 : 1 to 1 : 1024 with distilled water. Date represents as
long percentage. The sensitivity of the bilirubin monitoring system
was 0.0026 absorbance units, corresponding to the 1024-fold
dilution.
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[ 4. Relationship between absorbance values and the
concentrations of total bile acid (a) and total bilirubin (b). There
were significant correlations between the absorbance values and the
concentrations of total bile acid (y = -0.331 + 0.153logX, r = 0.888,
p < 0.01) and total bilirubin (y = 0.139 + 0.111logX, r = 0.804, p <
0.01) .
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5. Frequency distribution of the total study time in which
bilirubin was detected in 10 healthy subjects. The 95th percentile
values were distributed below 0.20 absorbance units.
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[X6. Twenty-four-hour bile reflux monitoring in a control (a) and
a symptomatic patient (b). Bile reflux with an absorbance threshold
of 0.20, as well as rapid increases of absorbance, are noted in the
symptomatic patient (b).
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significantly greater in the symptomatic patients after gastrectomy
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0.01). (*p < 0.01 vs. other groups).
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Detection of Bile Reflux into the Esophagus after Gastrectomy
using a New Bilirubin Monitor

Shigeru TAKEDA

Department of Surgery II, Yamaguchi University School of Medicine,
1144 Kogusi, Ube, Yamaguchi 755-85095, Japan
(Director : Prof. Masaaki Oka)

SUMMARY

A new portable bilirubin detecting device with an inner tube to wash out the tip of the probe was developed
and used to evaluate bile reflux into the esophagus in patients who had undergone partial gastrectomy.
Correlations between absorbance and concentrations of total bilirubin and total bile acid were determined in
vitro. In the in vivo study, the presence of duodenogastroesophageal reflux was studied in 10 controls and 20
patients who had undergone partial gastrectomy with Billroth I reconstruction (10 with reflux symptoms, 10
without symptoms). There were significant correlations between the absorbance values and concentrations of
total bilirubin ( r = 0.804, p < 0.01 ) and total bile acid (r=0.888, p < 0.01 ). The percentage of time of
bilirubin exposure was significantly greater in the symptomatic patients who had undergone gastrectomy (
58.7+6.5%) than in the control subjects (3.6%1.0%) and asymptomatic patients ( 7.1+2.5%) (p < 0.01).
Our new bilirubin detecting device is useful for evaluation of duodenal reflux. Reflux symptoms in patients
who have undergone partial gastrectomy could be related to duodenal reflux into the esophagus.



