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A Study of Dual-probe Esophageal pH Meter in Children
with Gastroesophageal Reflux

Young Joon Ahn, M.D. and Kyung Rye Moon, M.D.

Department of Pediatrics, College of Medicine, Chosun University, Kwangju, Korea

Purpose: The aim of this study was to determine how much acid exposure would occur in the
proximal esophagus, both in normal and in patients with abnormal distal esophageal acid exposure.
Methods: Fourty-six patients with suspected GER were classified into two groups, 24 patients with
pathological distal reflux (group I); 22 patients with normal distal reflux (group II). The ambulatory
dual-probe esophageal pH monitoring was performed for 18-24hr. The abnormal reflux was defined
when the percent of time that pH was below 4.0 exceeded the 95th percentile of normal value.
Results: The siginficant differences between distal and proximal esophageal pH recordings in group
I persisted for all parameters except for the longest episode, but didn’t persist in group II. At the
distal esophageal site, the median percent time with pH<4.0 in group I was 19.3 and significantly
higher than at proximal site. Half of patients with pathological distal reflux also had proximal acid
reflux. Correlation coefficients between the distal and proximal esophageal sites in group I of the
number of reflux episodes and time of the longest episode were 0.451 and 0.646 respectively.
Conclusion: The 50 percent of patients with pathological distal acid reflux also had abnormal acid
exposure in the proximal esophageal site. Therefore, we recommand simultaneous pH recordings
from dual probe esophageal sites in children with gastroesophageal reflux. (J Korean Pediatr
Gastroenterol Nutr 2000; 3: 9~16)
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Table 1. Characteristics of Patients

Group | Group |l

Number 24 22
Mean age (months+SD) 36.712 31.4%19
Presenting symptoms

Regurgitation/Vomiting 16 16

Recurrent aspiration 4 2

Heartbumn 2 2

Asthma 2 2
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Table 3. Correlation Coefficient between Distal &
Proximal Esophageal Sites in Group | Patients

Correlation P value
Coefficient*
% Time at pH < 4
Total 018 0.9
Upright .093 0.5
Supine 025 0.9
Episodes (24 hour) 451 0.03
Longer than 5 min .083 0.5
Longest episode (min) 646 0.001

*Pearson’s correlation coefficient

Table 2. 24 Hour pH-Monitoring at Distal and Proximal Esophageal Site in Group | Patients (Median and Range)

Distal Proximal P value*
% Time at pH < 4

Total 19.3 (2-70) 0 (0-21) 0.002
Upright 22.3 (0.2-73) 4 (0~ 52) 0.01

Supine 16.0 (2-63) 5 (0.1-15) 0.004
Episodes (24 hour) 2731 (22-587) 1301 (1-325) 0.001
Longer than 5 min 2 (1-32) 5 (0-7) 0.001
Longest episode 587 (5.4-357) 425 (1-135) 0.252
Score 91.7 (19-240) 39.5 (2-54) 0.005
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Fig. 1. Scores of esophageal pH monitoring at distal
& proximal level in group | patients.
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Table 4. 24 Hour pH Monitoring at Distal and Proximal Esophageal Sites in Group |l Patients (Median & Range)

Distal Proximal P value
% Time at pH < 4
Total 7 (0.2-7.2) 25 (0.1-6.2) 04
Upright 9 (0~ 48) 36 (0-5.2) 0.1
Supine 6 (0.1-2.4) 0.9 (0-1.3 0.1
Episodes (24 hour) 71 5 (2- 157) 66.9 (2-137) 0.1
Longer than 5 min 7 (0-1) 16 (0-1) 0.1
Longest episode (min) 127 (0.8-27) 6.1 (0.5-27) 0.3
Score 15.2 (0.5-28) 16.4 (0.9-34) 0.8

Table 5. 24 Hour pH Monitoring at Distal & Proximal Esophageal Site in Group | & Group |l Patients (Median

& Range)
Distal Proximal
Group | Group |l P value* Group | Group |l P value*

% Time at pH < 4 19.3 (2-70) 7 (02-72)  0.001 6.0 (0-21) 5 (0.1-6.2) 0.03
Episodes (24 hour) 2731 (22-587) 71 5 (2-157) 0.000  130.1 (1-325) 669 (2-137) 0.02
Longer than 5 min 2 (1-32) 7 (0-1) 0.001 25 (0-7) 6 (0-4) 0.33
Longest episode (min) 587 (5.4-357) 127 (0.8-27) 0.01 425 (0.1-135) 1 (0.5-16) 0.06
Score 91.7 (19-240) 15.2 (0.5-28) 0.001 395 (2-54) 164 (0.9-34) 0.04

*Mann-Whitney u test
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Table 6. Comparison of Reflux Score with or without Proximal Esophageal Reflux in Group | patients

With proximal reflux (n=12, la)

Without proximal reflux (n=12, Ib)

Distal

Proximal

Distal Proximal

Score 98.1+67.9

62.2+30*

85.3+62.3 16.8+15.3"

*P>0.05 between distal & proximal in group | with proximal reflux, " P<0.01 between distal & proximal in group

| without proximal reflux
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