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Abstract

Background: Recent reports suggest that when laparoscopy is used to repair paraesophageal hernias recurrence rates reach 20% to 40%.
Tension-free hernia closure with synthetic mesh reduces recurrence but occasionally results in esophageal injury. We hypothesized that
reinforcement of the hiatal closure with small intestine submucosa (SIS) mesh, in some unusually large hernias, might reduce recurrence
rates without causing injury to the esophagus.

Methods: From January 2001 to March 2002 we treated 18 large paraesophageal hernias via a laparoscopic approach. In 9 of the largest
hernias (onetype Il and 8 type 11, of which 1 was recurrent) the repair was reinforced with SIS mesh (Surgisis, Cook Surgical) and represent
the subjects of this study. Nissen fundoplication with gastropexy was performed in al patients. Clinical follow-up ranged from 3 to 16
months (median 8). Every patient was evaluated with barium esophagram or endoscopy or both 1 to 8 months (median 2) postoperatively.
Results: The presenting symptoms were postprandia pain/fullness (9 of 9), heartburn (4 of 9), anemia (4 of 9), dysphagia (3 of 9),
regurgitation (3 of 9), and chest pain (3 of 9). One patient died of a hemorrhagic stroke within 30 days of the operation. Postoperatively,
presenting symptoms resolved (83%) or improved (17%) in each of the remaining 8 patients. One patient required endoscopic dilation for
mild dysphagia. Seven of 8 patients had a normal barium esophagram without evidence of hernia. One morbidly obese (body mass index
= 47) patient had a small (2 cm) sliding hiatal hernia postoperatively. There were no other complications, and specifically no perforations
or mesh erosions.

Conclusions: These observations suggest that the use of SIS in the repair of paraesophageal hernias is safe and may reduce recurrence.
Longer follow-up and a randomized study are needed to validate these results. © 2003 Excerpta Medica, Inc. All rights reserved.
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Paraesophageal hernias, unlike dliding hiatal hernias, are a
significant cause of morbidity and mortality, and many
require surgical repair. The traditional approach has been
through a laparotomy or thoracotomy, but over the last
decade the laparoscopic approach has been used with
greater frequency. The fact that the laparoscopic approach is
associated with less pain, ashorter hospital stay, and afaster
recovery are arguably very important in these patients since
the great majority are elderly. However, recent reports have
raised concerns regarding a higher recurrence rate after
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laparoscopic repair when compared with open approaches,
and have brought into question the ultimate benefit of using
this approach [1,2]

Like most hernias, successful repair depends on the in-
tegrity of the tissue and the tension needed to approximate
it. Therefore, many have advocated the use of atension free
mesh repair, as is used for other types of hernia repairs.
Because the use of synthetic mesh is associated with com-
plications such as esophageal stricture, erosion, and perfo-
ration most surgeons are reluctant to use them [3,4], thus
accepting a higher recurrence rate. A new type of mesh
made from porcine small intestine submucosa (SIS) is now
available to repair tissue defects. The material serves as a
temporary lattice for tissue ingrowth, leading to a strong
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tissue matrix, an ideal situation to permanently close alarge
hiatal defect. Becauseiit is very pliable, not synthetic, and is
resorbed in 6 to 12 months, it should be less likely to cause
esophageal injury. We, therefore, developed a technique for
using SIS to reinforce paraesophageal hernia repair laparo-
scopically. This report discusses the technique, its safety,
and the short-term outcomes of this approach.

M ethods

From January 2001 to March 2002 we performed a
laparoscopic repair in 18 patients with a symptomatic para
esophageal hernia. Nine of these were especially difficult to
repair, requiring significant tension. In these 9 patients, the
repair was reinforced with SIS (Surgisis; Cook Surgical,
Indianapolis, Indiana). One of these patients had a type Il
and 8 patients had type Il hernias. One of these 9 patients
had a previous paraesophageal hernia repair, and had pre-
sented with a recurrence. Clinical follow-up ranged from 3
to 16 months (median 8). Each patient was evaluated with
barium esophagram or endoscopy or both 1 to 8 months
(median 2) postoperatively.

Description of technique

Our standard approach to the repair of paraesophageal
hernias was performed in al patients [5]. The short gastric
vessels were divided and the entire hernia sac reduced into
the abdomen, essentidly remaining “hanging” from the
gastroesophageal junction. The hernia sac was resected as
much as possible avoiding injury to the anterior and poste-
rior vagus and their branches. The esophagus was mobilized
until there were at least 3 cm of intraabdominal esophagus
without tension. The hiatus was closed posteriorly by ap-
proximating the right and left crus with interrupted 2-0 silk
sutures. A piece of 7 X 10 cm four-ply Surgisis mesh was
fashioned as a keyhole early in our experience, and then
changed to a U-shaped configuration. This was done so that
the mesh completely covered the crura repair. The mesh
was secured to the diaphragm with interrupted silk sutures
(Fig. 1). A Nissen fundoplication was then performed. Asis
our routine, we attached the top of the fundoplication to the
undersurface of the diaphragmatic hiatus (and mesh) in at
least four places.

Results

The median age of these 9 patients was 63 years (range
47 to 80). The most common presenting symptoms were
postprandial pain/fullness (9 of 9), heartburn (4 of 9), ane-
mia (4 of 9), dysphagia (3 of 9), regurgitation (3 of 9), and
chest pain (3 of 9). One patient died of a hypertensive,
hemorrhagic stroke at home after an uneventful recovery.
The remaining 8 patients were available for follow-up

Fig. 1. Placement and fixation of small intestine submucosa mesh in a
U-shaped configuration.

The presenting symptoms either resolved (83%) or im-
proved (17%) in each of the 8 patients. One patient had
reduced but persistent dysphagia and 3 had mild early sa
tiety initially. All patients were satisfied with the results of
their operation.

Seven of 8 patients had a normal postoperative barium
esophagram and endoscopy, without evidence of hernia or
other abnormality of the cardia (Fig. 2). In 1 patient, the
upper gastrointestinal series showed a2 cm hernia (Fig. 3),
which was asymptomatic. The patient was morbidly obese
(body mass index = 47) and had required an urgent oper-
ation for bleeding. One patient required endoscopic dilation
for persistent mild dysphagia (he had no defects in either
endoscopy or upper gastrointestina series). There were no
other complications, and specifically no perforations or
mesh erosions.

Comments

Paraesophageal hernias have a tendency to recur regard-
less of the technique used. Indeed, recurrence rates between
12% and 42% have been reported [1,2,6]. Severa authors
have reported ways to decrease recurrence. They include
resection of the sac [7], gastropexy [8], addition of a fun-
doplication with fixation of the top of the wrap to the
undersurface of the diaphragm [9], and the use of thoracot-
omy to further mobilize the esophagus, resect the sac, and
repair the hiatus [1]. Some authors have argued that adding
a prosthetic mesh results in a tension free repair, thus de-
creasing the chances of recurrence [3]. The problem with
synthetic materials around the hiatus is that they are known
to erode into the esophagus, migrate into the stomach, and
cause ulcerations and strictures.

We hypothesized that a new biomateria, SIS, might
provide the surgeon with the ability to effect a reinforced
repair, without the potential risks associated with the use of
synthetic mesh. Our report, the first of a series of patients
treated with this technique, suggests that this is a safe
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Fig. 2. Typical large paraesophageal hernia before operation The same patient’s follow-up esophagram after laparoscopic repair and small intestine

submucosa mesh reinforcement.

method and that symptomatic, radiologic, and endoscopic
recurrences are minimized.

Traditionally paraesophageal hernias were repaired by
thoracotomy or laparotomy with morbidity of 19% and
mortality of 2% [10,11]. With increased experience result-
ing from operations for gastroesophageal reflux and hiatal
hernia, alaparoscopic approach has become more prevalent
and appealing. As a result, most series of laparoscopic
repairs have reported lower morbidity and mortality than the
open techniques [12—14]. In addition, |aparoscopy appears
to have some of the benefits of both thoracotomy (the hiatus
can be accessed easier, the esophagus can be dissected
under direct vision) and laparotomy (less morbidity, no
need to collapse the lung, no need for postoperative chest
tube).

Recently, Hashemi et a [1] reported a much higher

recurrence rate for patients who had had a repair via the
|aparoscopic approach (42%), when compared with those
operated on via thoracotomy and laparotomy (15%). Other
groups have found high rates of anatomic recurrences when
performing routine esophagram [2]. Although several other
studies report recurrence rates from 0% to 4% for laparo-
scopic repair, the great majority of patients included have
not undergone barium esophagrams and the integrity of the
repair is judged only on the basis of symptoms [12,15-19].
In fact, the only study that compared open and laparoscopic
approaches for the treatment of paraesophageal hernias re-
ported a higher incidence of recurrence in the open repair
group (8% versus 0%) [14], but this too was based on
symptomatic recurrence and was not randomized.

There are several reasons why simple, direct repair by
suturing of the pillars of the crus may not be enough. First,
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Fig. 3. Small, asymptomatic postoperative sliding hiatal hernia

the defect from a chronically incarcerated stomach can be
quite large. Closing a large defect will be done under con-
siderable tension. Second, the pillars tend to be very thin in
these elderly patients and thus the closure approximates
attenuated muscle of the diaphragm, not fascia or strong
tissue. Third, there are significant episodes of stress on the
repair of the diaphragm during cough, Valsalva maneuvers,
and even perhaps during regular breathing. With the devel-
opment and wide application of mesh materials for tension-
free repair of inguina and ventral hernias, many surgeons
have applied similar techniques to the hiatus. The use of a
mesh certainly facilitates the closure, and has been shown to
decrease the recurrence rate [ 20]. However, the problem lies
with the potential for development of esophageal strictures,
erosions, and ulcerations because of the movement of this
mesh and diaphragm constantly over the outer surface of the
esophagus. Indeed, there are examples of significant dys-
phagia [3] and esophageal erosion [4] in the literature,
which can be devastating complications. To avoid this we
have in the past used a technique described by Huntington
[21], based on a “relaxing” incision made in the middle of
the right crus. This allows the rest of the right crus to be
sutured to the left, and the resulting defect is“ patched” with
a piece of synthetic mesh. In practice, however, the right
crus is usualy very thin, leaving little muscle to bring
toward the midline and the mesh is till very close to the
esophagus.

Small intestinal submucosais an acellular xenograft con-
sisting primarily of type | porcine collagen. Experimental
evidence suggests that the extracellular matrix scaffolds
provided by SIS rapidly degrades, but the tissue remodeling
that replaces the matrix is stronger than native tissue
[22,23]. Thus, its characteristics appear very conducive for
use in paraesophageal herniarepairs. This material has been
used around the cardia to reinforce the gastrojejunal anas-
tomosis during Roux-en-y gastric bypass operations for

morbid obesity without complications [24]. There is evi-
dence for using SIS on the diaphragm, where it has been
used successfully in the repair of congenital diaphragmatic
hernias [25]. There are also reports of its effectiveness for
the repair of inguinal hernias [26]. Therefore, the literature
to date suggests SIS to be safe around delicate organs (eg,
esophagus) and possibly efficacious for repair of the dia-
phragm and other hernia defects.

Our experience suggests that the laparoscopic repair of
paraesophageal hernias with SIS is successful in relieving
the presenting symptoms. Most importantly it does not
appear that the use of SIS is associated with significant
complications. One patient developed mild dysphagia that
was effectively relieved with a single endoscopic dilation.
Dysphagia is a known complication of Nissen fundoplica-
tion [27], so its development in this patient may not neces-
sarily be result of using SIS. It should be noted, however,
that this occurred early in our experience when we were
placing the mesh in a keyhole fashion. Because of this
episode and the findings of some unpublished animal data
suggesting some natural constriction of the mesh, we have
moved to a U-shaped technique based posteriorly over the
crural repair. The only other adverse outcome observed in
this study was a patient that died from a hypertensive,
hemorrhagic stroke. This patient’s postoperative course was
until then unremarkable. The patient was discharged after a
2-day hospitalization with no complications. It is unlikely
that this unfortunate event was related to the use of SIS.

The study size, methodology, and short-term follow-up
do not alow us to determine whether the use of SIS de-
creases the rate of recurrence. However, the fact that we
used SIS only in our largest hernias, and that the repairs
appear to be intact endoscopically and radiographically in
these patients is encouraging. Indeed, the only small,
asymptomatic defect found on a postoperative barium
esophagram was noted in a morbidly obese patient. This
patient had a very large hiatus with the mgjority of the
stomach herniated in the mediastinum and had been oper-
ated because a strangulation had led to bleeding. Obesity is
arisk factor for recurrence after standard antireflux proce-
dures [28]. Though there are no dtratified data for para-
esophageal hernia repairs in obese patients, the recurrence
rate is likely to be higher than in nonobese patients. All
other patients had normal upper gastrointestinal studies sim-
ilar to that shown in Fig. 2B.

In conclusion, the use of SIS in the repair of paraesoph-
ageal hernias is a logical extension of the concept of a
tension-free repair. The fact that the material is pliable, easy
to use, strong, reabsorbable are al characteristics that make
it appealing to close the hiatus. The ingrowth of collagen
into the lattice of the material provides further support to the
hiatus. Our initial observations suggests that the material is
easy to use, and appears safe. Short-term follow-up shows
that when SIS is used in addition to the traditional maneu-
vers (resection of the sac, closure of the hiatus and a Nissen
fundoplication) symptoms are improved and the recurrence
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rate is low. These results should be tested through a pro-
spective, randomized trial.
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