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Abstract

Background: Although laparoscopic repair of type 3
paraesophageal hernias is safe and results in sympto-
matic relief, recent data have questioned the anatomic
integrity of the laparoscopic approach. The reports
document an asymptomatic recurrence rate as high as
42% with radiologic follow-up evaluation for type 3
paraesophageal hernias repaired laparoscopically. This
disturbingly high recurrence rate has prompted the ad-
dition of an anterior gastropexy to our standard lapa-
roscopic paraesophageal hernia repair.

Methods: A prospective series of 28 patients underwent
laparoscopic repair of large type 3 hiatal hernias be-
tween July 2000 and January 2002 at the Cleveland
Clinic Foundation by one surgeon. All the patients un-
derwent reduction of the hernia, sac excision, crural
repair, antireflux procedure, and anterior gastropexy.
They all had a video esophagram 24 h after surgery,
then at 3-, 6-, and 12-month follow-up visits and an-
nually thereafter. Symptomatic outcomes were assessed
with a standard questionnaire at each follow-up visit.
Results: In this study, 21 women and 7 men with a mean
age of 67 years (range, 35-82 years) underwent suc-
cessful laparoscopic paraesophageal hernia repair. The
mean operative time was 146 min (range, 101-186 min),
and the average blood loss was 71 ml (range, 10-200
ml). One intraoperative complication occurred: A small
esophageal mucosal tear occurred during esophageal
dissection and was repaired laparoscopically. At 24 h,
upper gastrointestinal examination identified no leaks.
At this writing, all the patients have undergone video
esophagram at a 3-month follow-up visit. All were
asymptomatic and all examinations were normal. Of the
28 patients, 27 have undergone follow-up assessment at
6 months. At this writing, all the patients have under-
gone video esophagram at 3, 6, and 12 months follow up
visits. All were asymptomatic and all examinations were
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normal. Ten patients have completed 2 year follow up
barium swallows with no recurrences.

Conclusions: With up to 2 years of follow-up evaluation,
the addition of an anterior gastropexy to the laparo-
scopic repair of type 3 hiatal hernias resulted in no re-
currences. These encouraging results necessitate further
follow-up evaluation to document the long-term effects
of anterior gastropexy in reducing postoperative recur-
rence after laparoscopic repair of paraesophageal her-
nias.

Key words: Laparoscopy — Paraesophageal hernia
repair — Recurrence — Anterior gastropexy

Paraesophageal hernias represent 5% to 10% of all hiatal
hernias. On the basis of the relation between the stom-
ach, the gastroesophageal junction, and the hiatal de-
fect, these hernias are classified into four types [2]. Type
1 hernias are sliding hernias in which only the gastr-
oesophageal junction moves cephalad and may predis-
pose to gastroesophageal reflux. Type 2 hernias are
anatomically characterized as pure paraesophageal
hernias. The esophagogastric junction is in a normal
anatomic position below the diaphragm, and the fundus
herniates alongside the esophagus through an anterior
weakness of the gastrophrenic ligament. These true
paraesophageal defects are rare. Type 3 defects are a
combination of both a sliding and a paraesophageal
defect. Type 3 hernias tend to be large, and repair has
been advocated regardless of the symptoms because of
the potential morbidity and mortality from incarcera-
tion and strangulation [13, 25]. Type 4 hernias occur
when other viscera including the colon, spleen, small
bowel, and omentum herniate through the defect.

The surgical treatment of paraesophageal hernias
remains a challenging problem. Whether approached
through a laparotomy or thoracotomy, the optimal
techniques for surgical repair are debated. Pertinent



Fig. 1. Chest x-ray showing gastric air bubble in the posterior medi-
astinum.

controversial issues include the need for complete exci-
sion of the sac, closure of the crural defect, assessment
for adequate intraabdominal esophageal length, the
need for an antireflux procedure, and the need for a
gastropexy. This debate continues in the laparoscopic
era.

The laparoscopic repair of paraesophageal hernias
has been shown to result in the short-term benefits of
reduced pain, hospitalization, and convalescence [17].
However, the ultimate measure of success for any hernia
surgery is the absence of recurrence. Most laparoscopic
reports are based necessarily on short-term follow-up
periods. Importantly, this follow-up evaluation has been
based primarily on symptomatic outcomes and not ra-
diographic follow-up assessment. Recent reports have
questioned the anatomic integrity of laparoscopic repair
for paraesophageal hernias with radiographic follow-up
evaluation documenting asymptomatic recurrence rates
as high as 42% [11]. The purpose of this study was to
determine the effect of adding an anterior gastropexy to
the laparoscopic repair of paraesophageal hernias.
Symptomatic and radiographic evaluations were per-
formed to assess the anatomic integrity of the laparo-
scopic technique.

Materials and methods

Between July 2000 and January 2002, one surgeon (J.P.) performed 28
consecutive laparoscopic repairs of large (type 3 or 4) paraesophageal
hernias. Data were collected prospectively and included demographics,
preoperative symptoms, radiographic and endoscopic findings, oper-
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Fig. 2. Upper gastrointestinal series showing large type 3 paraeso-
phageal hernia with organoaxial rotation.

ative details, intraoperative and postoperative complications, postop-
erative complaints, and long-term radiographic follow-up evaluation.

Routine preoperative evaluation included a complete history and
physical examination, a chest x-ray (Fig. 1), an upper gastrointestinal
series to define the hernia (Fig. 2), and flexible upper endoscopy to rule
out other anatomic abnormalities. Because the gastroesophageal
junction is anatomically distorted in type 3 paraesophageal hernias,
esophageal pH testing and manometry often are unreliable, and
therefore are not routinely obtained.

Follow-up assessment was performed at 3 months, 6 months, 1
year, and annually thereafter. Patients were interviewed and examined
by a staff surgeon (J.P.). Evidence of reflux, dysphagia, gas bloat, and
incisional pain were recorded. Additionally, patients underwent bari-
um esophagram 24 h postoperatively, and then at each of the previ-
ously mentioned follow-up points. Anatomic recurrence was defined as
evidence of a sliding hernia more than 2 cm above the level of the
diaphragm.

Surgical technique

The patient is positioned on a split-leg table with the arms tucked at
the sides. The primary surgeon stands between the patient’s legs, with
the first assistant to the patient’s left, and the camera operator to the
patient’s right. Routinely, five trocars are placed. The orientation is
similar to that for a standard laparoscopic antireflux case, although the
ports are placed slightly more cephalad to allow for mediastinal dis-
section if necessary.

The initial 10-mm Hasson trocar is placed in open fashion ap-
proximately 14 cm from the xyphoid process in the midline position
(Fig. 3). After pneumoperitoneum is established, the remaining four
trocars are placed under direct vision. The second 12-mm trocar is
placed in the right upper quadrant just below the liver edge as far
laterally as possible to prevent crowding of the remaining trocars. This
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Fig. 3. Trocar placement.

trocar is used primarily to introduce an expandable liver retractor to
expose the esophageal hiatus by retracting the left lobe of the liver. The
two operating ports are placed in the left upper quadrant (5- to 12-mm
Versaport, United States Surgical Corp. [USSC], Norwalk, CT, USA)
and in the right upper quadrant of the midaxillary line (5 mm) for the
surgeon’s right and left hands, respectively. A final 5-mm trocar,
placed approximately 5 cm below the left upper quadrant port, is used
by the assistant for retraction of the gastric fundus during hiatal dis-
section.

The hernia contents are reduced into the abdomen with gentle
retraction. The gastrohepatic ligament is opened with the ultrasonic
dissector, exposing the right crus. The peritoneum is incised over the
right crus with the ultrasonic dissector. Using blunt dissection, the
surgeon pulls the hernia sac downward out of the thorax while pushing
away mediastinal attachments. The sac is removed totally from the
mediastinum, but not excised from its attachments at the gastr-
oesophageal junction. The vagal nerves are carefully identified and
preserved during the dissection. The crura are fully dissected and ex-
posed. A retroesophageal window is created, and a penrose is passed
around the gastroesophageal junction for retraction. With downward
retraction on the penrose, the mediastinal attachments of the esoph-
agus are completely dissected. Typically, this provides adequate eso-
phageal lengthening. The crura are closed posteriorly using interrupted
0 silk sutures without pledgets. A bougie is not placed. When neces-
sary, anterior crural stitches are placed. On one occasion, in a patient
with a type 4 hernia, mesh was placed because the crura could not be
closed, primarily because of excessive tension.

The antireflux procedure is performed by bringing a mobile seg-
ment of fundus through the retroesophageal window. If the fundus will
not wrap around the esophagus without tension, the short gastrics are
divided using the ultrasonic dissector. A posterior gastropexy is per-
formed by anchoring the posterior stomach involved in the wrap to the
crural closure. This is performed by placing a single silk suture from
the posterior wrap to the crural suture line. A modified Toupet then is
performed by placing two interrupted sutures on either side of the
wrap anchoring the stomach to the esophagus.

The anterior gastropexy is performed by suturing the anterior
stomach wall to the anterior abdominal wall at two sites using 0 silk
sutures (Fig. 4A). A suitable site on the stomach is chosen that enables
sutures to be passed below the costal margin and the stomach to be
secured to the anterior abdominal wall. Each suture is introduced into

the abdomen and passed through the anterior stomach a few centim-
eters from the Toupet. A small incision is made in the anterior ab-
dominal wall, and a suture passer brings both tails extracorporeally
through separate fascial areas. After the pneumoperitoneum is re-
leased, these sutures are tightened, anchoring the stomach to the an-
terior abdominal wall (Fig. 4B).

Patients are placed on a liquid diet on postoperative day 1 after a
Gastrograffin swallow shows no leakage. The diet is advanced to soft
solids for 2 weeks, and then to a regular diet as tolerated.

Results

In this study, 7 men and 21 women ranging in age from
35 to 82 years, (average, 67 years) underwent elective
laparoscopic repair of the paraesophageal hernia. The
patients had a mean body mass index of 28 kg/m>
(range, 20-55 Kg/m?), and tended to have significant
comorbidities with an average American Society of A-
nesthesiology (ASA) classification of 3 (range, 2-4).
Detailed questioning showed all patients to be sympto-
matic as a result of their hernia. The most common
problem reported was postprandial discomfort (57%)
including abdominal pain, bloating, nausea, or vomit-
ing. Other problems included reflux (29%), dysphagia
(18%), anemia (14%), early satiety (7%), and weight loss
(7%). All the patients underwent a barium swallow,
which showed a giant type 3 paraesophageal hernia with
at least one-third of the stomach located above the di-
aphragm (Fig. 2A and 2B). Upper endoscopy showed
esophagitis in nine patients (32%) and linear gastric ul-
cerations in four patients (14%). All biopsies showed
normal results, with no evidence of Barrett’s mucosa.

The mean operative time was 146 min (range, 101—
186 min), and the mean estimated blood loss was 71 ml
(range, 10-200 ml). In one patient, a large type 4 hernia
was identified intraoperatively, with the transverse colon
located in the hernia sac. Because of the large attenuated
hiatal defect, primary closure without excessive tension
was not possible. Single-ply GoreTex mesh (W.L. Gore,
Flagstaff, AZ, USA) was placed in this patient to close
the hiatal defect. The mesh was approximately 3 x 3 cm
and fashioned as a horseshoe. It was secured to the
crural edges with interrupted silk sutures. The remaining
patients had type 3 hernias, and the crura were closed
primarily. No patients underwent conversion to an open
procedure.

A Toupet fundoplication was performed for 27 pa-
tients, and one patient had a Dor procedure. One in-
traoperative complication occurred. During dissection
of an extremely adherent hernia sac, a small tear in the
esophagus occurred. This was recognized immediately
and repaired laparoscopically. A Dor fundoplication
was performed over the repair. The patient recovered
uneventfully.

The patients remained in the hospital for an average
of 2 days (range, 1-14 days). Three postoperative com-
plications (11%) occurred in two patients. Two patients
reported transient postoperative dysphagia. One patient
underwent upper endoscopy on postoperative day 7,
and retained food debris was evacuated from the
esophagus. The patient’s dysphagia resolved. Another
patient required endoscopic dilation of a narrow gastr-
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Fig. 4. A Artist depiction of anterior gastropexy with sutures placed in the gastric body and a suture passer briging the suture extracorporeally. B

Completed anterior gastropexy.

Fig. 5. A 1-year postoperative barium study showing the subdiaph-
ragmatic location of the stomach and intact fundoplication.

oesophageal junction. The patient’s dysphagia resolved.
One year later, the patient reported gas bloat symptoms,
which resolved after treatment with erythromycin. No
mortality occurred in this series.

Follow-up examination and radiologic evaluation
was performed for all 28 patients. The average follow-up
period for these 28 patients was 21 months (range, 3-24
months). All the patients experienced symptomatic re-
lief. Routine barium esophageal studies on postopera-
tive day 1 showed no leaks and no anatomic recurrences.

At this writing, all patients have completed one year
follow-up evaluation with no symptomatic or anatomic

recurrences on barium studies (Fig. 5). Currently, 10
patients are available for 24-months follow up evalua-
tion, and all have completed barium esophagram eval-
uation. No patients had anatomic recurrence of their
hernia and all remain asymptomatic.

Discussion

Most laparoscopic paraesophageal hernia repair studies
have based their follow-up evaluation on symptomatic
outcomes, and systematic radiographic studies are
lacking [12, 17, 24, 29, 31]. These studies report recur-
rence rates of 0% to 5% with medium-term follow-up
assessment. Because these patients can have large her-
nias without accompanying symptoms preoperatively, it
seems reasonable not to rely on symptomatic outcomes
postoperatively for evaluation of potential recurrences.
Two laparoscopic series in which patients were evalu-
ated postoperatively with radiographic studies recently
reported high rates of asymptomatic anatomic recur-
rence. In the study by Hashemi et al. [11], gastropexy
was not performed in any of the laparoscopic cases, and
the recurrence rate was 42%. Wu et al. [33] reported a
23% rate of anatomic recurrence after their paraeso-
phageal hernia repairs during a follow-up period of 3
months or more. They did not routinely perform sac
excision, fundoplication, or gastropexy in their series.
On the basis of these poor results, these authors con-
cluded that anterior gastropexy and fundoplication
should be performed in all laparoscopic repairs. A re-
view of several large open series with long-term follow-
up periods show recurrence rates of 7% to 11% for
paraesophageal hernia repair [9, 18, 32]. If the laparo-
scopic approach is proposed as the method of choice for
repair of a paraesophageal hernia, then the operative
principles of the traditional open approach should be
accomplished [3]. These principles include reduction of
the hernia, complete sac excision from the mediastinum,
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adequate crural closure, maintenance of a subdiaph-
ragmatic esophagus, gastropexy, and an antireflux pro-
cedure [1, 6, 19, 30]. On the basis of our study, if these
basic tenets are followed, the laparoscopic repair of
paraesophageal hernias results in no recurrences with
medium-term follow-up evaluation.

We have not encountered a paraesophageal hernia
that could not be reduced without undue tension into
the abdomen after adequate sac excision. No esophageal
lengthening procedure was necessary in any of our pa-
tients. This supports the notion that adequate esopha-
geal mobilization and complete sac excision with a
gastropexy result in a satisfactory anatomic repair of
these defects.

Maziak et al. [18] reported a large series of 94 con-
secutive paraesophageal hernia repairs performed over a
36-year period, in which 97% were approached through
a left posterolateral thoracotomy. Esophageal length
was determined preoperatively by endoscopic and
manometric measurements, or intraoperatively by the
excessive tension required to maintain an intraabdomi-
nal esophagus. According to the subjective and objective
findings in this series, a Collis gastroplasty was per-
formed in 80% of the cases. These investigators docu-
mented a 93% good to excellent result during a mean
follow-up period of 94 months. Clearly, this is a stand-
ard that laparoscopic repair will have to match. These
authors also reported two postoperative deaths, one of
which was directly attributable to a leak in the staple
line from the gastroplasty procedure. Dysphagia was
reported in 13% of their patients as well. Therefore, the
addition of an esophageal lengthening procedure must
be weighed against the potential postoperative morbid-
ity and mortality that may result.

A novel technique for performing a laparoscopic
Collis gastroplasty was reported initially by Swanstrom
et al. [27]. These authors performed a laparoscopic
Collis gastroplasty in three patients with a ‘“short
esophagus’ and noted no recurrences. Although a Collis
gastroplasty certainly can be performed technically, we
question whether it is truly necessary. With a complete
sac excision and an anterior gastropexy performed in
our series, we had no recurrences. Authors advocating
treatment for a shortened esophagus believe this entity
results from chronic reflux esophagitis, scarring, and the
stomach being pulled into the chest. Typically, this type
of scarring is a result of long, severe strictures. With the
widespread use of proton pump inhibitors, this type of
esophagitis currently is not common. In most of our
patients, we suspect that the esophagus actually is being
shortened because of the stomach pushing it up into the
chest. Therefore, an esophageal-lengthening procedure
is not necessary, and merely correcting the anatomic
arrangement of the gastroesophageal junction should
suffice. This is evidenced by the absence of recurrence in
our series with its large paraesophageal hernias, in which
no esophageal-lengthening procedures were required.

The need for an antireflux procedure and the most
appropriate type of fundoplication are debated by many
authors. Because of the extensive dissection necessary
for full mobilization of the parahiatal region, the
gastroesophageal junction may be rendered incompe-

tent, resulting in postoperative reflux symptoms [33].
Several authors have shown a 65% incidence of reflux
symptoms after surgery in patients whose repair did not
include fundoplication [23, 28]. Therefore, we believe
that some type of antireflux procedure is appropriate. In
our series, 29% of the patients reported preoperative
reflux, whereas postoperative reflux was not an issue.
Laparoscopic Toupet fundoplication has been proved
effective in the treatment of reflux disease [20]. In the
setting of paraesophageal hernia, Toupet fundoplication
not only provides an adequate reflux barrier, but also
anchors the fundus to the diaphragmatic crura to aid in
the intraabdominal posterior pexy of the stomach. It is
our experience that this anatomic correction of the
gastroesophageal junction with the addition of a partial
wrap improves reflux symptoms. In our series, transient
postoperative dysphagia requiring endoscopic dilation
developed in one patient. This is a somewhat lower in-
cidence rate than previously reported. Studies in which a
Nissen or Collis gastroplasty was performed have
tended to experience higher rates of dysphagia [18].

Whereas there is universal agreement as to the ne-
cessity of crural closure, the optimal technique remains
controversial. Several authors have advocated the use of
mesh to close the crural defects in a paraesophageal
hernia [3, 22, 31]. In contrast to inguinal or ventral
hernias, the diaphragmatic hiatus contains a nonsero-
salized hollow viscous that risks erosions or stricturing
as a results of the fibrotic response to mesh. Long-term
follow-up assessment is necessary for adequate evalua-
tion of their safety. One patient in our series required
mesh for closure of the hiatal defect. This patient had a
large defect with a type 4 hernia. Despite repeated at-
tempts at primary closure of the defect, a tension-free
repair could not be achieved. In these unusual circum-
stances, we do place mesh. However, we believe that the
diaphragm usually can be closed primarily.

Although no prospective randomized studies have
been performed to prove that anterior gastropexy or
gastrostomy reduces reherniation rates, several authors
have advocated their use as a possible means for re-
ducing reherniation in both open [4, 9, 13, 21], and
laparoscopic [5, 14-16] repairs of paraesophageal her-
nias. Because of the positive intraabdominal pressure
and negative intrathoracic pressure, there is a constant
tendency for reherniation of the stomach into the
mediastinum. Anchoring the stomach posteriorly to the
diaphragm and anteriorly to the abdominal wall should
reasonably prevent this mechanism of reherniation.
Moreover, if the crural closure becomes disrupted, the
dual pexy of the stomach should enable it to maintain its
anatomic position without reherniation and resultant
organoaxial rotation risking gastric volvulus or stran-
gulation. In the absence of a prospective randomized
trial, a definitive conclusion about the effect of anterior
gastropexy cannot be drawn. However, the absence of
recurrence in our series suggests that the addition of an
anterior gastropexy may result in a lower recurrence rate
than previously reported in laparoscopic series.

Laparoscopic repair of paraesophageal hernias is
technically demanding, requiring meticulous dissection
of mediastinal structures. As with any advanced lapa-



roscopic procedure, a learning curve is required [7, 26].
We have performed more than 100 laparoscopic para-
esophageal hernia repairs, and this study does not in-
clude our early experience. This study documents the
safety and feasibility of laparoscopic paracsophageal
hernia repair, showing that this approach may provide
excellent results. As noted by several authors, most re-
currences after open or laparoscopic repair of paraeso-
phageal hernias occur within the first year [§8, 9, 11]. In
fact, all of the recurrences in a recent prospective
randomized trial of 72 laparoscopic paraesophageal
hernia repairs performed by Frantzides et al. [10] oc-
curred within the first 6 months of a follow-up period
that averaged slightly longer than 3 years. Thus, the
recurrence rate should not change dramatically in our
series as the patients undergo continued follow-up
evaluation.

In conclusion, the data suggest that laparoscopic
repair of paraesophageal hernias may obtained excellent
results by combining reduction of the mediastinal sac,
crural closure, fundoplication with posterior fixation,
and anterior fixation by means of anterior gastropexy.
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