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Balloon dilatation of Forley catheter in establishing a reflux esophagitis model

WANG Bin, ZHANG Wei, QIU Ming* , LIU Sheng, SONG Xin
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[ Abstract ]|  Objective To explore a safe and effective way to establish reflux esophagitis model consistent with the
anatomical structure. Methods Forty-five New Zealand rabbits aged 5 months were randomly divided into three groups. The
rabbits undergoing lower esophageal sphincter incision were assigned to A group. those undergoing partial cardiomyectomy to B
group, and those undergoing balloon dilatation by Forley catheter to C group. All the rabbits underwent esophageal fistulation
before establishment of reflux esophagitis model. 24 hour-pH monitoring was performed to all the rabbits before and at 2 weeks
postoperatively. At 4 weeks postoperatively, the animals were sacrificed for histological and electron microscopic results.
Results The mortality rate in B group was higher than those of the other 2 groups (P=0. 057). With respect to the total time
ratio of pH<4 (%) in 24 hours, number of reflux episodes and number of reflux episodes 5 min, a clear trend was seen as B
group > C group > A group; however, there were no significant differences among the 3 groups. The success rates of
establishing reflux esophagitis model were similar among the 3 groups. For the reflux esophagitis models, moderate/severe
esophagitis was more commonly-seen in B group than in the other 2 groups, but showing no significant difference. Conclusion
Partial cardiomyectomy is a more effective way to establish a reflux esophagitis model, but with higher mortality. Balloon
dilatation is a safe and effective to establish a reflux esophagitis model, which is also more consistent with anatomical structure
and suitable for research of endoscopic or other new surgeries.
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Fig 1 Surgeries for establishing gastroesophageal reflux
disease model in rabbits of 3 groups
A Cardia sphincter incision; B:Cardia sphincter partially re-

section; C: Balloon dilatation of Forley catheter
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Tab 1 Comparison of 24 h pH monitoring results preoperatively and 2 weeks postoperatively in the 3 groups

Group Preoperatively Postoperative 2 weeks P value
A n=15 n=13
Total time pH<C4 (%) 1.20+0. 58 11.62+11. 71 0. 005
Number of reflux episodes 16. 1345, 24 56. 64+39. 50 0. 002
Number of reflux episodes =5 min 0.4740. 74 5.07+4.57 0. 002
B n=15 n=9
Total time pH<C4 (%) 1. 3540. 67 20.26+18.03 0.014
Number of reflux episodes 17.7345.01 86.89+44. 38 0. 002
Number of reflux episodes =5 min 0.53740. 74 9.11+4.68 0. 001
C n=15 n=14
Total time pH<C4 (%) 1.3840. 67 15. 62+16. 32 0. 008
Number of reflux episodes 18.4044. 45 74. 15449, 74 0. 004
Number of reflux episodes =5 min 0. 80+0. 94 6. 084, 46 0. 001
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Tab 2 Esophageal findings of rabbits under direct vision 2 weeks postoperatively in the 3 groups

A group B group C group P value
Comparison of total cases
Cases (n) 15 15 15
Successful models%; (n/N) 46.7 (7/15) 53.3 (8/15) 60.0 (9/15) 0. 765
Exclusion of death cases
Cases (n) 13 9 14
Successful models % (n/N) 53.8 (7/13) 88.9 (8/9 64.3(9/14) 0.187
Grade of esophagitis 0% (n/N) 46.2 (6/13) 1.1 (1/9 35.7 (5/14) 0.578
Ta, Ib % (/N 15.4 (2/13) 11. 1(1/9) 21.4 (3/14)
I % (/N 30. 8 (4/13) 55.6 (5/9) 28.6 (4/14)
M % (n/N) 7.7 (1/13) 22.2 (2/9) 14.3 (2/1D)
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Fig 3 Esophageal mucosa tissue of rabbit gastroesophageal reflux model under microscope

A:Mucous membrane layer under high magnification view; B:Muscularis mucosa layer under high magnification view; C:Mu-

cous membrane layer and muscularis mucosa layer under low magnification view. Original magnification: X200 (A, B), X80
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Tab 3 Esophageal findings of rabbits under microscope 2 weeks postoperatively in the 3 groups

A group B group C group P value
Comparison of total cases
Cases (n) 15 15 15
Successful models% (2/N) 46.7 (7/15) 53.3 (8/15) 60.0 (9/15) 0. 765
Exclusion of death cases
Cases (n) 13 9 14
Successful models % (n/N) 53.8 (7/13) 88.9 (8/9) 64.3 (9/14) 0. 187
Index of esophagitis Normal % (n/N) 46.2 (6/13) 11.1 (1/9) 35.7 (5/14) 0. 262
Mild % (n/N) 15.4 (2/13) 0.0 (0/9) 14.3 (2/14)
Moderate % (n/N) 23.1 (3/13) 66.7 (6/9) 28.6 (4/14)
Severe % (n/N) 15.4 (2/13) 22.2 (2/9) 21.4 (3/14)
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