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CLINICAL CONSEQUENCES of hiatal hernia
are hard to predict. For the para-esophageal
type, the choice of treatment presents little
difficulty; even in the absence of severe
symptoms, the dangers of strangulation and
incarceration make operative correction ad-
visable. The para-esophageal type of hiatal
hernia occurred in 15%Xc of our patients,
and in 20% of these chronic anemia wvas
the leading clinical symptom.

In sliding hernia, however, the decision
is more difficult. A clearly shown x-ray film
of sliding hernia tempts one to attribute to
it symptoms which are not in fact caused
by the hernia. Coronary artery insufficiency,
myocarditis, peptic ulcer, chronic pancre-
atitis, and inflammation of the extra- and
intrahepatic biliary ducts are all possible
sources of confusion. Only when these or-
gans are normal is one justified in attrib-
uting the symptoms to sliding hernia.
Symptomatic hiatal hernia also is fre-
quently associated with cholelithiasis (25%
of our cases).

Experience in recent years makes it clear
that sliding hernia or its precursor, cardio-
fundal malposition without hernia, leads to
insufficiency of the cardia and, in about
one-third of cases, to reflux esophagitis.
Quite apart from its association wTith hiatal
hernia, reflux of gastric juice into the
esophagus is of importance in its owNn right.
Moreover, persisting reflux esophagitis may
lead to post-esophagitic or ulcerating steno-
sis of the low\,er esophaguis. The shrinking
tendenicy of scar tissuie stirroun(Iiing the
ulcer results in longitucdinal shorteninig of
the esophagus. Secondary brachyesophagus

develops, and the cardia of the stomach is
drawn into the thoracic cavity. The result
is persistent hiatal hernia of the stomach,
wThich must be treated-when treatment is
required-differently from sliding hiatal
hernia.
Symptoms of sliding hiatal hernia are

unequivocal. Gastric hyperacidity, heart-
burn occurring predominantly when the
patient is lying down or bending forward,
pain radiating from the retrosternal space
into both sides of the chest-all in the ab-
sence of lesions of stomach, duodenum,
pancreas or gallbladder-are likely to be
due to reflux esophagitis.
The diagnosis is based primarily on clini-

cal criteria. Endoscopic findings are diag-
nostic in some cases revealing velvety,
swrollen, highly flushed, slightly bleeding
mucosa, sometimes covered with multiple
erosions. In most cases, however, the mu-
cosa is quite normal macroscopically and
the only positive evidence is reflux of gas-
tric juice into the esophagus. WN7hen clinical
symptoms establish the diagnosis beyond
doubt, esophagoscopy should not be con-
sidered a routine requirement, being re-
served for cases in which x-ray findings are
inconclusive or when there is reason to sus-
pect organic complication-s as tumor, ulcer,
stenosis, etc.

W17hen symptoms are severe and impos-
sible to control by dietetic measures and
drugs, operation is indicated. In our ex-
perienice onily the persistelice of refltux
esoplhagitis justifies sturgical correctioni of
the condition.
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FIG. 1 a. Showing the fold of the anterior wall of
the funduis being pushed arouind the esophagus.
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In our hands, results of hernioplasty (re-
moval of the hernial sac and narrowing of
the hernial orifice) were unfavorable from
both clinical and anatomical points of view.
The failures, exemplified largely by in-
creased incidence of reflux esophagitis, sug-

gested that intervention which interferes
with the anatomical relation existing be-
tween cardia, diaphragm, and stomach
should be avoided.
The surgical procedure we use for in-

continence of the cardia and reflux esopha-
gitis is fundoplication.

In 1937, Nissen reported a successful case of
transpleural resection of the cardia in a patient
with a perforating peptic ulcer. In this case the
stomach was mobilized and the lower part of
the esophagus was implanted in the stomach in
the same manner as the rubber tube is implanted
in a Witzel gastrotomy. Years after the operation
patients were free of symptoms of reflux. This
procedure was adopted in the mid-fifties to treat
reflux esophagitis and the operation was given the

FIG. 1 b, c. Fold of the ftundus has been grasped with Allis forceps and plicating sutures
have been placed. The uppermlost suture includes the esophageal 'xall. At the lower right
fundoplication is completed.
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FIG. 2. (Left) The funnel-like appearance of the cardia in the cardiofundal malposition or

in the sliding hernia which gives rise to cardial incontinence. (Right) Normal appearance of
the angle of His.

name of fundoplication, since a fuindic cuff is
wrapped around the lower esophagus.'

Technic of Fundoplication

A left subcostal incision provides ade-
quate access to the hiatus. With the patient
supine, the left costal arch is raised by

placing a cushion under the left kidney
region. Prior to operation, a thick gastric
tube (Charriere 20-22) is passed which
facilitates identification of the esophagus
and guides sutures in the wall of the gas-

tric fundus. This tube is removed at the

FIG. 2 C, D. Correction of the condition by fundoplication.
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FIG. 3. Showing reflux-esophagitis in sliding hernia before and after correction by fundoplication.

end of the operation and is replaced by a

normal thin gastric tube.
To facilitate exposure of the hiatus, the

left lobe of the liver is mobilized by sever-

ing the triangular ligament and the liver is
displaced to the right. The stomach is
drawn downward under tension, thus evert-
ing the peritoneal fold which forms the her-
nial sac. An incision is made in this fold
immediately below the hiatus. The serosa

is pushed to the side to expose the anterior
wall of the esophagus. The esophagus is
then carefully and bluntly separated and
circumvented with umbilical tape; the car-

dia is drawn downward. Care must be
taken to avoid injury to the vagus nerves.

Once the esophagus is molilized, a fold
of anterior wall of the fundus can be fitted
into the gap betNween the esophagus and

the posterior abdominal wall (Fig. 1). The
edge of this fold is held in this position

with Allis forceps. Medium-strong indi-
vidual silk sutures are placed around the
seromuscularis of the fundus wall lateral
and medial to the esophagus; with the su-

tures drawn tight, a canal around the lower
esophagus and around the gastrotomy
tube (Fig. 2-4) is formed. To ensure sta-
bility it is advisable to pass one or two
additional sutures through the anterior wall
of the esophagus.

In cases where it is difficult or impossible
to mobilize the fundus sufficiently, it is nec-

essary to open the bursa omentalis to ex-

pose the posterior wall of the stomach, so

that a fold of posterior wall can be used for
fundoplication. The superior portion of the
gastrohepatic ligament is divided between
ligatures. The gap medial to the esophagus

and the cardia is thus widened. Vessels
above the left gastric artery are tied and
cut so that the posterior wall of the stom-
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FIG. 4. Showing a
mixed hernia corrected
by fundoplication.

SURGICAL TREATMENT OF HIATAL HERNIAS

ach can be folded medial to the cardia. The
thin gastric tube is left in place for about
24 hours. As soon as peristalsis is restored,
the patient may take nourishment by
mouth.

Thoracic Approach
The thoracic approach to hiatal hernia

is justified only in exceptional cases such as
relapse following hernioplasty or clear-cut
short esophagus. Thoracotomy is advisable
when there is a chronic ulcer of the cardia,
cicatricial stenosis, or when carcinoma is
suspected. Severe esophagitis or peri-
esophagitis, which must be expected with
short esophagus and recurrent hernia, adds
to the operative risk.

Gastropexy in Para-esophageal Hernia
Here again a left subcostal incision pro-

vides adequate access to the hiatus (Fig.
5). The hernial sac need not be touched
since it is obliterated. The hernial contents
are reduced and the wide hiatus is nar-
rowed with a few strong silk sutures. Ex-
cessive narrowing not only incurs the dan-
ger of obstruction but is quite pointless in
correcting the hernia, since gastropexy pre-
vents recurrent prolapse into the sac. The
sutures anchoring the stomach are placed
in an oblique line across the fundus, a line
running parallel to the convexity of the
stomach from the lesser to the greater
curvature (Fig. 6, 7). In the abdominal
wall, the sutures pass through peritoneum
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FIG. 5. Showing the technique of fundoplication
by means of the transthoracic approach. (Left)
The diaphragm divided to prepare the fundic cuff.
(Right) The divided or dilated hiatus is sutured
circumferentially to the gastric wall.

FIG. 6. a) Small para-esophageal hiatal hernia
with mushroom-like prolapse of the fundus ven-
triculi. c) large para-esophageal hiatal hernia with
intrathoracic gastric volvulus, "upside-down"-
stomach. b and d) Situation after repositioning
and placement of sutures for gastropexy.
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and posterior rectus sheath; in the stomach
wall, through the seromuscular coats. As
the gastropexy is performed 2 to 3 cm.
above the abdominal incision it does not
impede closure of the abdominal wall.

Results

Reduced surgical risk, wider field of indi-
cation in elderly patients, the possibility of
examination of the abdominal cavity-all
constitute arguments in favor of the ab-
dominal approach. Results with this
method are satisfactory. A third of our
patients were over 60 years of age (Table
1). Among 31 patients over 70 and four
over 80 years of age, we had no fatalities
(Table 2). To the end of January 1964,
545 patients have been operated upon.
Long-term results (Table 3) may be
judged from two follow up studies carried
out in 1958 and 1961, respectively. When
fundoplication was used, signs and symp-
toms of reflux esophagitis disappeared in

FIG. 6e. After completion of the operation but
before closure of the abdominal wall. The con-
stricted hemial orifice and the obliterated hernial
sac are also seen.
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FIG. 7. Showing x-ray findings in a para-esophageal hernia before and after gastropexy.

95 per cent of cases, although side effects
due to hyperfunction of the cardia devel-
oped in about 10 per cent of cases. Among
subjective complaints, the most common
was a sensation of fullness due to tight
closure of the artificially strengthened
cardia.

Postoperative complications are compara-
tively rare, and include:

1. Gastric fistula in the region of the fundoplica-
tion (2 cases; in both, the fistula closed spontane-
ously after a few weeks).
2. Intra-operative injury to the spleen (additional
splenectomy to fundoplication-one case).

TABLE 1. Hiatal Hernia. Distribution According to Age

Age No. Cases

80 4
70-79 31 181 = 33%(A, over 60 yr.
60-69 1461
50-59 179
40-49 111
30-39 58
20-29 12
10-19 1

Mean age in para-esophageal hernia: 65 years; mean
age in brachyesophagus: 62 years.

3. Postoperative stenosis in the region of the
fundus flap. This functional disorder occurs fairly
frequently but is usually temporary, subsiding
spontaneously in most cases within 4 to 6 weeks.
In two cases there was severe dysphagia due to
stricture at the operative site. In one, prolonged
dilatation (bouginage) was necessary; in the
other, the dysphagia gradually subsided without
treatment.

There were four deaths after abdominal
fundoplication, three due to perforating
peritonitis, one arising from a ruptured
peptic ulcer which was overlooked at
operation.
The mortality of abdominal operations

(fundoplication and gastropexy) was six
cases in a total of 524 = 1.1 per cent.

Mortality of transthoracic operations was

TABLE 2. Hiatal Hernia. Patients Operated Upon
Between 1955 and January 1964

Para-esophageal hernia 59
Mixed forms 26
Cardiofundal formation 45
Sliding hernia 388
Brachyesophagus 27

Total 545
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TABLE 3. HIiatal Hernia. Long-term Results Among
Patients Operated Upon Since 1955. Follow Up

of 96 Patients (1958)

Clinical and radiological cures 85 = 88(%
Recurrence (symptom free in 7 11

patients)
Elimination of specific symptoms 92 = 95(%(>

Follow up of 210 patients (1961)

Gastropexy alone 101
Elimination of specific symptoms 81 = 81%
Recurrence (symptom free = 15 cases) 35

Fundoplication 109
Elimination of specific symptoms 105 = 96%
Recurrence 4

five cases in a total of 30 = 16.6 per cent.
Two deaths were due to a fistula in the
region of the fundoplication.

Summary

Our experience with 545 operations on
patients with hiatal hernia is reported.

Surgical treatment in hiatal hernia of the
sliding type should be restrained. Failure

of conservative treatment and chronic re-
fluix esophagitis are indications for opera-
tion in order to prevent brachyesophagus,
ulcer, or cicatricial stenosis. The technic of
fundoplication in the operative treatment
of sliding hiatal hernia or in cardiofundal
malposition is described in detail. The ad-
vantage of the abdominal approach is
emphasized.

In para-esophageal hernia operative cor-
rection is required almost without excep-
tion because of the danger of strangulation
and obstruction. Gastropexy is, for us, the
procedure of choice.
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