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INTRODUCTION

The study of the upper gastrointestinal tract is now over
two thousand years old. The author estimates that seventy-five
percent of the knowledge of this region has been obtained since
1950 because of advances in investigative technigque.

However, much remains to be learned about the physiology,
function, and pathology of this area. Perhaps of all the sec-
tions of the upper alimentary tract, the closing mechanism at
the gastroesophageal junction has raised and still raises the
most questions and controversies, especially in regard to its
deranged function in the clinical disorder of hiatus hermia.

One method by which the distal esophageal sphincter mecha-
nism may be studied is through the use of intraluminal pressure
recording techniques.7Jl7'18’22’25 In an attempt to gain fur-
ther information about the motor function of the gastroesophageal
Junction, nine normal patients and three patients with hiatus
hernia were studied using intraluminal pressure recording

catheters.



REVIEW OF LITERATURE

The first recorded interest in the upper gastrointestinal
tract was shown by Hippocrates (400-500 B.C.), who fed animals
colored liquids and immediately slit their throats in an attempt

to discover the function of the esophagus.36

Investigative tech-
nique subsequently progressed to the use of a water manometer at-
tached to a rubber catheter which inserted into a gastric fistula
(1817).36 Then balloons were attached to the catheter (1883).36
Cannon's use of the fluoroscope in this field (1896)was refined
by the use of radioopaque balloons (1915)?2 Next, a rubber
nipple was added to the open tip catheter, now being passed per
).3

08, to prevent catheter obstruction (1928 Fluid manometer
use was discontinued in favor of the use of optical and electri-
cal manometers; and flushing systems were used to prevent cath-
eter obstruction (1947, 1951).7 Pull through techniques (1957)6
and fluoroecine-matography (1958)1'La were next used. Most recently,
radiotelemetry capsules have recorded intraluminal pressure in
situ (1958).17 It has been through the evolution of these tech-
niques that the knowledge of the upper gastrointestinal tract
has progressed.

Hippocrates' original work led him to conclude that a portion
of the liquid swallowed by the animal entered the lung and fil-
tered to the pericardium, where it cooled the heart while the

remaining portion was exhaled as a vapor.36



This conception of swallowing liquids persisted until 1747

when Albinus, in De Glutitione, showed that ingested fluids do

not enter the respiratory tract.3®

Following Morgagni's 1769 recognition and classification of
diaphragmatic and hiatus hernia, the first truly scientific
interest in the gastroesophageal Junction commenced.

By 1833, discussion of and interest in the gastroesophageal
Junction prompted Magendii to present his conception of the
cardiac rosette, a folding of the lower esophageal mucosa which
serves, he thought, as a valve preventing gastric reflux into
the esophagus.36

The following year, Braune postulated the presence of a
mucosal flap valve barrier to reflux at the gastroesophageal
Junction;h3 and, in 1906, Sauerbach and Von Backer suggested a
diaphragmatic pinchcock mechanism to present gastric reflux.22
It was their thought that the diaphragm as it contracts, pro-
ducing inspiration, pinches the esophagus closed.

Iendrum3° in 1937 continued the controversy of the cardio-
esophageal region and denied that there was a distinct ring of
muscle to prevent reflux, as most previous investigators had
thought.

Lerche's book, 1950, The Esophagus and Pharynx in Action,3!

correlating anatomy and function, has received wide acceptance

to the present time. Figure I shows diagramatically his



conception, with minor modifications, of the gastroesophageal
Junction.

By 1952, the frequent use of the balloon and catheter
pressure recording methods raised the question as to the value
of comparisons between results of the two methods. Thus, High-

tower,22

comparing these methods, found the catheter method to
be superior to the balloon method, even though the records showed
striking agreement. In the esophagus, pressure trangducers showed
significantly higher mean pressures than the balloon system for
all waves. This was considered to be due to the subatmospheric
basal pressure present in the esophagus: -5.5 cm. water, com-
pared with a pressure of 6.2 to 10.4 cm. water in the rest of
the gastrointestinal tract. The wave durations, incidence, and
rates were found to be the same regardless of the system used.
He also found the cardiovascular pulsations and the respiratory
excursions (2.6 and 6.5 cm. water, respectively) to be the
greatest in the esophagus.

The same year, Code, Hightower, and Morlock® found three
types of esophageal waves: A primary wave with deglutition; a
secondary wave as a result of distention; and a tertiary wave.
They discovered that the rate of propagation of the primary wave
of the esophagus decreases as the wave passes aborally.

In 1953, Sanchez et a136 discovered that, in the upper

seven-eighths of the esophagus, the swallowing complex consisted






of two major components: An immediate slight elevation of pres-
sure corresponding to the injection of oral contents into the
esophagus, and a later, higher pressure wave produced by peri-
staltic contraction of the lumen. During rapid repeated swallow-
ing, the primary wave was inhibited often until the last swallow.

In the distal esophagus, two different types of swallowing
complexes were found. These occurred in the anatomical regions
labeled by Lerche as the ampulla and vestibule. In the ampulla,
the pressure created by peristalsis falls off more gradually than
in the upper esophagus. The initial pressure rise following im-
mediately upon swallowing is not transmitted into the vestibule,
and the usual peristaltic pressure wave does not occur in this
area (see Figure II).

In 1954, Dornhorst, Harrison, and Pierce15 described the
characteristics of normal esophageal pulsive waves. In their
study, the cardia was considered to be a valve by the action of
the muscularis mucosa on the mucosa. They claimed their work
refuted the diaphragmatic pinchcock mechanism for reflux preven-
tion originally suggested by Sauerbauch and Von Hacker in 1906,22

In Weintraub's 1954 discussion of diaphragmatic hernia
and review of the literature,hh Weintraub quoted Allison (1954)
as believing that the reflux preventing mechanism at the gastro-
esophageal Junction is dependent on the acute angle at which the

esophagus enters the stomach, on the compression of the esophagus



















































Photo I. Polyethylene catheters used for
recording intraluminal pressures.

Photo II. Statham Phisiological Pressure
Transducers in stand.



Photo III. Automatic catheter and transducer
flushing equipment.







Photo V. Electronics for Medicine Research
Recorder.

Photo VI. Assembly of Pressure Measuring
Equipment.
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Figure IX. A sample recording of intraluminal pressures
during catheter withdrawal through the gastroesophageal
junction of a normal subject. (A) pheumograph tracing,
(P) (M) (D) proximal, middle, and distal catheter
tracings respectively. The time interval is one second.
Note that curves P and M are step-type curves, while
curve D is a plateau-type curve. The sphincteric seg-
ment recorded by P is 3.85 cm. in length. (X) marks
the PIP, and 1.0 cm. in amplitude equals approximately
6.0 mm. Hg. pressure. The withdrawal curves are
followed by deglutition complexes.
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