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Preface

Some gastrointestinal diseases fall al-
most entirely within the province of the
physician whereas others, such as bowel
obstruction, are surgical from the start.

In a number of gastrointestinal diseases,
however, the responsibility often comes
to be shared. In these, the initial assess-
ment and management are usually non-
surgical. With the all-too-frequent devel-
opment of intractability, whether of the
disease, the patient or even the physi-
cian,’ an “escalation in treatment™ is
called for. This escalation usually re-
quires surgery. What constitutes intract-
ability and what further measures are

' See Bdwards' Chapter 1: *Even the physician may
be ‘perverse’ and ‘stubbornly’ believe in the wrong
concept of the disorder so that his treatment is
inappropriate and so cause a degree of intractabil-
iv.”

*See Klein and Spiro’s Chapter 19.

vii

most appropriate are the concerns of this
book.

For each of nine major “shared” gas-
trointestinal ailments, we have solicited
two chapters, one from a physician(s) and
one from a surgeon(s), and to each pair of
chapters we have, separately, contributed
Editorial Commentary. Differences in
opinion concerning optimal management
are not infrequent between the chapter
authors and, indeed, between the two ed-
itors. It is noteworthy and heartening that
these differences are not entirely along
disciplinary lines.

We hope that this book, in its focus on
areas of care that are so very often gray,
will prove interesting and rewarding to
readers, and will contribute to the more
effective care of even one patient.

W.0.G.
P.M.
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CHAPTER

Hiatal Hernia and
Gastroesophageal Reflux

D. A. W. EDWARDS, M.A.,, M.D., F.R.C.P.

Of the dictionary meanings given for
the term “intractable,” in the context of
gastrointestinal disease this author in-
cludes “unchangeable,” “inexorable,” “re-
fractory,” “rebellious,” and “not yielding
to treatment.” Within these meanings one
must consider whether it is the anatomy,
physiology, symptom pattern, histologic
or other pathologic consequence, or the
patient that is intractable. Even the phy-
sician may be “perverse,” and stubbornly
believe in the wrong concept of the dis-
order so that his or her treatment is in-
appropriate and so causes a degree of in-
tractability. The author’s own concept of
the disorder necessarily colors the view
presented in this chapter of what is in-
tractable, what might be amenable to
treatment, and where we should be look-
ing for improvements in therapy. Briefly
this concept is as follows (1, 2).

Antireflux Mechanism

There are two parts to the antireflux
mechanism in the normal person. The
first part, the lower esophageal sphincter
(LES) protects the esophagus from in-
creases in intragastric pressure caused by
contraction of stomach wall muscle. Intra-

gastric or stomach squeeze has to be
greater than sphincter squeeze for reflux
to occur, and because stomach squeeze is
at zero most of the time, one does not
reflux every time the LES is relaxed to
zero by swallowing. Moreover, stomach
squeeze is rarely greater than 10 to 15 cm
water, so the LES does not need to con-
tract very hard. This is the normal phys-
iologic part of the antireflux mechanism
that regularly breaks down after meals,
probably because stomach squeeze rises
rather than the LES squeeze falls, so that
all persons reflux small amounts fre-
quently at this time. Most of the time
people are unaware of this frequent re-
flux, partly because the volume and force
behind it are not sufficient for refluxate
to reach the mouth. In some people, how-
ever, refluxate does reach the mouth;
these individuals are called ruminators,
or included among “upright refluxers”
and, incorrectly, among “habit vomiters.”
As is discussed later in the chapter, in-
crease in intra-abdominal pressure does
not increase stomach squeeze relative to
sphincter squeeze when the sphincter is
in its normal place and the hiatal mech-
anism is functioning.



The second part of the antireflux
mechanism, the hiatal mechanism, pro-
tects the LES from being challenged by
the difference in pressure between the
abdominal and thoracic cavities. This
mechanism has three components.

1. When normally placed, the lower
part of the sphincter is subjected to
intra-abdominal pressure, so that if this
pressure increases, the sphincter is
squeezed to the same degree as the
stomach.

2. When intra-abdominal pressure in-
creases, the diaphragm contracts and
the hiatal walls contract upon the tube
of gut going through them so that hiatal
squeeze is greater than the abdominal
wall squeeze on the stomach (3).

3. The mechanical conditions associ-
ated with a soft tube passing through a
narrow slit in a diaphragm separating
cavities at different pressures creates a
flutter valve. This prevents the flow of
contents between the two cavities as
long as intragastric pressure (stomach
squeeze) is less than sphincter squeeze
or as long as esophageal squeeze (per-
istalsis) is less than sphincter squeeze
plus the difference in pressure between
abdomen and thorax. These hiatal
mechanisms work at the speed of
striated muscle or faster; that is, at least
10 times faster than the speed of con-
traction of the smooth muscle sphinc-
ter. Physiologic reflux is not prevented
by the flutter valve. When in its normal
position, the sphincter may itself help
prime the flutter valve. The hiatus does
not squeeze the tube going through it
during expiration, but a normal hiatus
is narrow enough to oppose lightly the
walls of the gut tube passing through
it. If the sphincter herniates into the
chest, but the hiatus remains small, the
hiatus may still squeeze on the neck of
stomach passing through it with a force
greater than abdominal wall squeeze.
In the same way the flutter valve may
be formed with the tube of stomach
passing through the hiatal slit. Despite
the herniation of the sphincter, both
these mechanisms may be effective
most of the time in protecting the

Section 1: Hiatal Hernia and Gastroesophageal Reflux

sphincter from being challenged by ab-
dominal wall squeeze or hydrostatic
pressure of viscera on the stomach.

Breakdown of the Antireflux
Mechanisms

These two mechanisms may break
down in several ways and are variably
responsive to treatment. The physiologic
mechanism, dependent on the difference
between stomach squeeze and sphincter
squeeze, might be expected to fail if the
sphincter fails, for example, from loss of
smooth muscle in systemic sclerosis or
after a cardiomyotomy for achalasia. Fail-
ure of the antireflux mechanism some-
times develops in systemic sclerosis, but
almost always is then associated with loss
of the hiatal mechanism from concurrent
loss of striated muscle. Radiologically de-
monstrable failure of the antireflux mech-
anism after cardiomyotomy only occurs if
the hiatal mechanism has been damaged.
In a consecutive series of 170 cardiomy-
otomies by two surgeons who were care-
ful not to disturb the hiatal mechanism
and did not carry out any antireflux pro-
cedure, abnormal reflux could not be
demonstrated in 159 (3). Loss of the
sphincter by itself does not necessarily
mean symptoms of an intractable problem
and does not necessarily result in a great
increase in physiologic reflux.

The mechanism of physiologic reflux
seems more likely to be a short-lived rise
in stomach squeeze rather than a short-
lived fall in sphincter squeeze, which
happens every time one swallows. Most
of the time stomach squeeze is zero be-
cause its motor activity changes the shape
of the wall and mixes the contents, but
does not propel them by an increase in
intraviscus pressure. Physiologic reflux
cannot be demonstrated or produced at
will by barium examination in a normal
subject because stomach squeeze cannot
be increased by increasing intra-abdomi-
nal pressure. Nor is it provoked by bend-
ing or lying or wearing tight garments.

This physiologic mechanism may be
breached more frequently than normal,
however, if stomach squeeze is increased
by. for example, an increase in amplitude
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of gastric contractions or by an obstruc-
tion to outflow from the stomach or duo-
denum. Just as removal of the outflow
obstruction will relieve the abnormal re-
flux in pyloric stenosis for example, gas-
troenterostomy or pyloroplasty may re-
lieve the excessive physiologic reflux or
rumination that seems likely to be caused
by increased stomach squeeze without
abnormal outflow obstruction. Pro-
pantheline or dicyclomine to tolerance
may reduce stomach squeeze enough for
the medication to be worthwhile, even
though the patient may suffer some side
effects. Exaggerated physiologic reflux,
especially rumination, can be very dis-
tressing, may occasionally be associated
with esophagitis, may make the breath
smell of vomit, and may even destroy a
marriage. At this degree it is an intracta-
ble medical problem and there is not suf-
ficient experience with depressurizing
surgery to know its value. Neither hiatal
herniation nor reflux of barium can be
induced at a radiologic examination in
these conditions by definition, and there
is no indication for hiatal or hernial re-
pair. Nor do they help. Physiologic reflux
may be stopped by a full Nissen fundopli-
cation, but such success is likely to stop
vomiting and belching from the stomach
as well.

Because normal sphincter squeeze is
low to start with, doubling it with cholin-
ergic agents, such as bethanechol or me-
toclopramide, is not enough to enable it
to withstand common increases in ab-
dominal pressure. To do so, medication
would need to increase sphincter squeeze
by 7 to 10 times and act in a way that did
not interfere with reflux relaxation on
swallowing. It must not increase the am-
plitude of gastric contractions because
this might increase stomach squeeze. Me-
toclopramide may increase sphincter
squeeze, but it also increases the ampli-
tude of gastric contractions, which may
explain why it is not helpful to all the
patients the author sees with reflux, nor
to those who ruminate or are “upright
refluxers.” Drugs designed to increase
sphincter squeeze have not reduced the
problem of reflux. Failure of the normally
placed sphincter mechanism in the au-

thor's view, with some exceptions, is not
an important nor intractable problem.

The hiatal mechanism breaks down
commonly, for no defined reason, and
probably with increasing incidence with
age in what is called hiatal hernia. In the
earliest or mildest stage the attachments
of the esophagus to the hiatus become
stretched or attenuated and allow hernia-
tion of the sphincter and a loculus of
stomach of 0.5 to 1.0 cm diameter. Many
people can herniate to this degree when
they are tipped head down or bend over
to touch their toes. Often the amount of
herniation does not change for many
years, if at all. The hiatus in these patients
is not measurably enlarged, and barium
cannot be made to flow from abdomen to
thorax by tipping the patient or increasing
abdominal pressure. The hiatus is com-
petent during a barium examination, but
symptoms may be provoked sometimes
when the patient is lying or bending, sug-
gesting the capacity for intermittent ab-
normal reflux.

In the next level of damage to the hiatal
attachments herniation is increased to 1.0
to 2.5 cm diameter. This amount of her-
niation also tends not to change in size
over 10 to 20 years, but is associated with
some enlargement of the hiatus. When the
patient is placed in some positions a flut-
ter valve is formed, or the hiatus squeezes
the tube of stomach enough to stop hiatal
flow from abdominal to thoracic stomach
when intra-abdominal pressure is in-
creased. For example, with a stomach full
of barium, hiatal flow may not occur with
the patient tipped head down 10°, lying
on the left side, nor on the back with or
without straight leg raising, which in-
creases the gradient of pressure from ab-
domen to thorax to 80 mm Hg or more.
Yet in the same patient there may be
enough flow to flood the gullet as the
patient turns from the left side onto the
back and particularly as he or she turns
from the back onto the right side. Flow
may continue or cease when the patient
has stopped turning and rests on the right
side. The gradient during turning is no
greater than at rest. It seems that the
shape of the hiatus changes, which is suf-
ficient either to stop the flutter valve ef-



