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Experimental Study of the Role of Gastric Acid
and Pepsin in Laryngotracheal Stenosis

Jae Shik Cho, M.D., Young Chae Yu, MD.,,
Seung Hyun Kim, M.D., Chong Won Lee, M.D.

Department of Otolaryngology, Chonnam University
Medical School, Kwangju, Korea

Gastroesophageal reflux is thought to be an important etiology of the various upper
aerodigestive tract disease. To investigate the role of gastric acid and pepsin as an etiolog-
ic factor of laryngotracheal stenosis, and the difference of injury by synthetic gastric juice
between in ciliated respiratory epithelium and in squamous epithelium, experimental study
was carried out using rabbits. Mucociliary transport affected by synthetic gastric juice was
also studied in dogs. Synthetic gastric juice of low pH caused serious damage and impair-
ment of mucociliary transport in the epithelium of the larynx and trachea. Gastric acid
played major role in the mucosal damage. Squamous epithelium of vocal folds and pharynx
was more resistant to synthetic gastric juice than respiratory epitheium. In conclusion,
gastroesophageal reflux may be an etiologic factor in the developement of laryngotracheal

stenosis, so the adequate management is necessory In patients of laryngotracheal stenosis.
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Fig. 1 Microscopic findings of cross—sectioned tra-
chea of rabbits with irrigating solution of pH 5.9
without pepsin and with pepsin. Respiratory epi-
thelium is well perserved. Upper. Original magnifi-
cation X 200 Lower. Original magnification X
100
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Fig. 2 Microscopic findings of cross—sectioned tra-
chea of rabbits with irrigating solution of pH 3.0
without pepsin and with pepsin. Respiratory epi-
thelium is sloughed in some area. Edema, inflam-
matory cell infiltration, local submucosal hemor-
rhage are also seen. Upper. Original magnification
X 200 Lower. Original magnification X 100

Fig. 3 Electron microscopic findings of tracheal

epithelium with irrigating solution of saline and
pH 3.0. Cilia seem to be normal appearance and
and number in control group (A), but loss and
irregular arrangement of cilia with widening of
intercellular space in pH 3.0 group (B).
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Fig. 4 Microscopic findings of cross—sectioned tra-

chea of rabbits with irrigating solution of pH 1.5
without pepsin and with pepsin. Respiratory epi-
thelium is sloughed out in entire area, and
edema, inflammatory cell infiltration, local
submucosal hemorrhage are more severe and
deeper than in group of irrigating solution of pH
3.0. Upper. Original magnification X 200 Lower.

Original magnification X 100
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Fig. 5 Microscopic findings of cross—sectioned lar-
ynx in vocal folds level of rabbits(A) and of
pharyngeal mucosa of rabbits(B) with irrigating
solution of pH 5.9, pH 3.0and pH 1.5. Squamous
epithelium is minimally demaged and relatively
well preserved In various groups. Original magnifi-
cation X 100
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Table 1. Mucociliary flow rates in the trachea

of dogs

Synthetic gastric Before irrigation  After irrigation

acid (time I sec)*  (iime in sec)*

pH 5.9 p(+)** 17 19
p (=) 23 22

pH 3.0 p(+) 11 31
p(—) 16 40

pH 15 p(+) 21 no flow
p(—) 14 no flow

*time in sec . time in seconds to travel 1.0cm
** p(+) : with pepsin
p(—) © without pepsin
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