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Abstract

The management of paraesophageal hernia (PEH) can be challenging due to the lack of consensus regarding
indications and principles of operative treatment. In addition, data about the pathophysiology of the hernias are
scant. Therefore, the goal of this review is to shed light and describe the classification, pathophysiology, clinical
presentation, and indications for treatment of PEHs, and provide an overview of the surgical management and a
description of the technical principles of the repair.
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Introduction

A paraesophageal hernia (PEH) occurs when part of
the gastric fundus herniates through the esophageal hia-

tus of the diaphragm and lies alongside the esophagus. PEHs
represent less than 10% of all hiatal hernias and are more
common in the elderly.1,2 Today, there are still some contro-
versies about the indication for surgery and principles of op-
erative treatment. In addition, data about the pathophysiology
of the hernias are scant. Therefore, the goal of this review is to
shed light and describe the classification, pathophysiology,
clinical presentation, and indications for treatment of PEHs,
and provide an overview of the surgical management and a
description of the technical principles of the repair. This review
is qualitative and selective in the studies included.3

Materials and Methods

A literature search was performed on Medline and PubMed
databases for articles published between 1996 and 2016 using
the following keywords: hiatal hernia, paraesophageal hernia,
gastroesophageal reflux disease, GERD, heartburn, regurgita-
tion, dysphagia, manometry, pH monitoring, fundoplication,
sac excision, and mesh. The searches were restricted to English
language articles. A manual cross-reference search of the bib-
liographies of included articles was carried out to identify ad-
ditional relevant studies. Case reports, editorials, and pediatric
studies were excluded. We finally selected 85 significant articles.

Current Classification

PEH is a subclass of hiatal hernia (type II and III), usually
defined as a herniation of organ into the chest through the

esophageal diaphragmatic hiatus. It always contains part of the
stomach and rarely other abdominal viscera. Hiatal hernias can
be classified in four types (Fig. 1) by the position of the gas-
troesophageal junction relative to the diaphragm: type I, com-
monly known as a sliding hiatal hernia, is the most common
(95%) and occurs when the gastroesophageal junction is dis-
placed superiorly into the thoracic cavity; type II, also called
‘‘rolling’’ PEH, occurs when the stomach migrates into the chest
and ‘‘rolls’’ over the esophagus with the gastroesophageal
junction still laying down into the abdomen; type III occurs
when the stomach migrates into the chest and ‘‘rolls’’ over the
esophagus with a concomitant migration of the gastroesophageal
junction into the chest (this type of hernia or ‘‘mixed,’’ or ‘‘true
paraesophageal’’ is a combination of the ‘‘sliding’’ and ‘‘roll-
ing’’ types); type IV occurs when, together with the stomach,
there is herniation of other intra-abdominal contents through the
hiatus (e.g., small bowel, colon, duodenum, or pancreas).4–10

This classification helps to understand the symptoms ex-
perienced by patients. Usually a type I hiatal hernia presents
typical symptoms of gastroesophageal reflux disease (GERD),
such as heartburn and regurgitation.11 As the gastroesophageal
junction is displaced into the chest, the lower esophageal
sphincter (LES) is subjected to the negative pressure of the
thoracic cavity and becomes incompetent; at the same time, the
pinchcock action of the ‘‘external sphincter’’ of the diaphragm
is lost. The role of the angle of His is also missing as the hernia
becomes compartmentalized in the chest. Rather than typical
symptoms of GERD, patients with a type II hernia can expe-
rience dysphagia due to external compression of the PEH.
Patients with type III and IV hernias, in general, complain of a
combination of symptoms of GERD and dysphagia.12,13

1Department of Surgery, University of Chicago, Chicago, Illinois.
2Department of Surgery, The Ohio State, Columbus, Ohio.
3Boston VA Healthcare System, Harvard Medical School, Boston, Massachusetts.

JOURNAL OF LAPAROENDOSCOPIC & ADVANCED SURGICAL TECHNIQUES
Volume 26, Number 10, 2016
ª Mary Ann Liebert, Inc.
DOI: 10.1089/lap.2016.0332

778



Pathophysiology of Hiatal Hernias

As the pathogenesis of hiatal hernia is not completely un-
derstood, many theories are still widely debated. As described
by Weber et al., there appear to be three dominant beliefs
underlying the pathogenesis of hiatal hernias: (1) increased
intra-abdominal pressure that displaces the gastroesophageal
junction upward into the thorax; (2) esophageal shortening
from congenital causes or acquired secondary to fibrosis; and
(3) widening of the hiatus from congenital or acquired mo-
lecular and cellular changes in the crural muscles or in the
connective tissue of the diaphragm.14 Some authors also sug-
gest a possible role of defective collagen formation, as an in-
creased incidence of other abdominal hernias was found in
patients with type II hiatal hernia.15–18 Furthermore, obesity is
also a risk factor for recurrence after surgical repair.19–22

Clinical Presentation

PEH in many patients can be asymptomatic but, when
symptoms are present, its presentation differs from type I hiatal
hernias. While sliding hiatal hernias are associated with an
incompetent LES leading to worsening gastroesophageal re-
flux,23 PEHs traditionally do not affect the competency of the
LES. In contrast, PEHs involve an anteriorly herniated fundus,
predisposing it to twist on itself. Thus, symptoms due to PEHs
are predominantly mechanical, including gastric obstruction,
strangulation, incarceration, and ulceration.8,24,25 Pulmonary
symptoms either from chronic aspiration due to gastric ob-
struction or from the thoracic displacement secondary to the
herniation can also be observed.26 Chronic venous congestion
of the herniated gastric mucosa along with ulceration (Ca-
meron’s ulcers) can also result in occult bleeding leading to iron
deficiency anemia.13,27,28,82 Typically this anemia resolves in
more than 90% of patients following the hernia repair.29,30

Type III PEHs are essentially a combination of types I and II,
and their symptomology is a combination of reflux and me-
chanical symptoms. Type IV PEHs present similar to other
hiatal hernias, although their symptomology will also depend
on the abdominal contents herniated through the hiatus.12,13

Diagnostic Testing

Although most patients with PEHs are symptomatic, there
is still a significant group of patients who are diagnosed in-
cidentally, during tests performed for other conditions.

The evaluation of these patients usually includes a com-
plete history and physical examination. Standard workup
typically begins with a barium swallow, followed by upper
endoscopy and esophageal manometry.31

Barium swallow is probably the best diagnostic study,
giving information about the size of the stomach herniated
and the location of the gastroesophageal junction.32,33 Some
authors prefer a computed tomography scan of the chest and
the abdomen because it may provide additional information
on the type and location of the hernia.13

Upper endoscopy is useful for visualization of the esopha-
geal and gastric mucosa, as it can detect the presence of Bar-
rett’s esophagus, erosive esophagitis, and Cameron’s ulcers.
Furthermore, it can also determine if there are any lesions
suspicious for malignancy, which needs to be documented
before surgical management.

Since all patients require a fundoplication in addition to a
hernia repair, an esophageal manometry should be included in
diagnostic approach for surgical planning to exclude achalasia
or other esophageal motility disorders, which would contra-
indicate a total fundoplication.34–38 In cases when the patient
cannot tolerate the manometry catheter, or if they present
emergently, the surgical repair should not be postponed and a
partial fundoplication is preferred to avoid postoperative
dysphagia.39

Even if ambulatory 24-hour pH monitoring may provide a
quantitative analysis of reflux episodes, correlating them with
patient’s symptoms, it is not usually required in patients with
PEHs. Although many patients may have GERD, pH testing
would not alter the planned operation.40,41

Indications for Surgery

The indications for surgical treatment are still debated.31

Gastric volvulus is an absolute indication for emergent sur-
gical intervention and is classically described by the Borch-
ardt triad, which includes the inability to pass a nasogastric
tube, retching without actual food regurgitation, and chest or
epigastric pain.52,53 Due to the risks of complications and the
perioperative mortality of emergent surgeries, traditionally
most surgeons opted to repair PEHs regardless of whether the
patient was symptomatic or not.42 Afterward, the strategies
moved away from this attitude to a more conservative one
because some studies showed that elective and emergent
hernia repairs were equally effective.2,43–45 Furthermore,

FIG. 1. Classification of hiatal hernias is shown. ‘‘True’’ paraesophageal hernias are of type III. Note the location of the
GEJ in the different types of hernias. GEJ, gastroesophageal junction.
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there has been a growing appreciation that repair of large type
III hernias could be a difficult operation, associated with high
rate of recurrence and complications, particularly in patients
with a short esophagus, where its extensive mobilization can
lead to an iatrogenic vagotomy.54,55 Hence, for elderly pa-
tients who were minimally symptomatic and in whom the
hernia was discovered incidentally, a ‘‘watchful waiting’’
strategy could be a reasonable alternative.2,44,45 The only
symptoms considered for elective repair would include se-
vere regurgitation, aspiration, cough, anemia, or dysphagia.
However, recent literature suggests that symptoms associated
with PEH are much broader and subtly been present for
longer than previously thought and truly asymptomatic pa-
tients are rare. Carrott et al. found that symptoms are wide
ranging and patients with PEHs are often labeled as asymp-
tomatic or minimally symptomatic because the hernia has
been present for years in an older patient, and the gradual
alterations in eating and postprandial symptoms had been
attributed to aging. In addition, symptoms such as dysphagia,
early satiety, and postprandial dyspnea are often insidious
and increase over the course of years.80 While gastrointesti-
nal symptoms of PEH are the main focus of the indications
for repair, pulmonary symptoms still remain underappreci-
ated. In fact, many PEH repair series in the literature do not
assess patients for dyspnea, likely because in elderly popu-
lation dyspnea is often assumed to arise from other co-
morbidities.81 On the other hand, patients who are younger
(<50 years old) and healthier may be more likely to encounter
complications from their hernia given their life expectancy.
Considering that the capability to perform the operation la-
paroscopically has provided further impetus to surgeons fa-
voring the surgical approach,37,46–51 for all these patients,
elective repair may be a more appropriate solution, provided
that a comprehensive review of the risks, benefits, and al-
ternatives available is thoroughly discussed with the patients
as well as incidence of recurrence, complications, and
expected quality of life.56

Overview of Surgical Management

PEH repair generally includes four steps: hernia sac dis-
section and resection, esophageal mobilization, crural repair,
and fundoplication.57–59 Traditionally, these steps have been
accomplished using an open transthoracic approach, which
included a left thoracotomy, direct visualization of the hernia,
mobilization of the esophagus to the aortic arch, and dissec-
tion and resection of the hernia sac. The main advantage of the
transthoracic approach is the direct visualization and acces-
sibility of the esophagus, which is essential in this procedure.
Proper mobilization of the esophagus is highly correlated to
the success rate of the procedure (recurrence rates are low
after open repairs), as it ensures a tension-free repair.48,49

The advent of laparoscopy has introduced an alternative to
open procedures, provided that the essential steps of the
procedure can be adequately accomplished. As described by
many authors, the recurrence rate with laparoscopic approach
is somewhat higher, but the repair can be equally effective
with significant reduction in morbidity and mortality in ex-
perienced hands.60–62 Recurrences, in fact, are usually small
and asymptomatic and are mostly linked to the presence
of short esophagus and tension at the diaphragmatic crura
during their closure.63

Techniques to overcome the presence of axial tension due
to the presence of short esophagus include aggressively
mobilizing the esophagus and an extensive dissection of the
hernia sac in the posterior mediastinum.55 An esophageal
lengthening procedure, such as a Collis gastroplasty, can be
used to further reduce this tension and decrease the risk of
recurrence.63 This procedure consists in stapling vertically
and laterally alongside the esophagus onto the angle of His,
thus effectively creating a ‘‘neoesophagus.’’ This procedure
lengthens the esophagus inferior to the diaphragm and allows
for a more successful fundoplication without tension.

Techniques to avoid tension due to a large hiatus include
relaxation of the diaphragmatic crura, along with the use of
mesh. The goal of mesh repair is to oppose the radial tension
by strengthening the hiatal orifice. While many surgeons use
mesh, this issue continues to be debated, as many have shown
that if improperly positioned, the mesh can cause severe
complications, such as erosions requiring gastric resec-
tion. As of today, there is no clear accepted use of mesh and,
when preferred, absorbable mesh is the most commonly
adopted.64–67 As described by Huddy et al. in a meta-analysis
and European survey, both biological and synthetic mesh
reduce the rate of recurrence, but there is still no evidence
regarding the optimum technique if risks and benefits are
considered.68 Another review from Tam et al. shows no ev-
idence supporting the use of mesh.69 Finally, a randomized
controlled trial from Watson et al. demonstrated similar
outcomes between suture and mesh repair.70 In general, mesh
is placed to buttress the hiatus after closure in those patients
with thin crura, unable to withstand the tension of the primary
closure.

The need for antireflux surgery in addition to PEH repair
has also been debated. However, most surgeons prefer to
perform a total fundoplication as this corrects gastroesoph-
ageal reflux if present preoperatively. It also prevents the
development of reflux due to the extensive dissection and
destruction of some of the continence mechanisms of the
gastroesophageal junction; and it is a very good form of
gastropexy, anchoring the stomach below the diaphragm,
thereby reducing recurrences.71 A fundoplication reduces the
need for a tube gastrostomy, which is seldom performed in
the modern era. Accordingly, a randomized controlled pilot
study from Muller-Stich et al. confirmed that a laparoscopic
repair of PEHs should be combined with a fundoplication to
avoid postoperative reflux.72

Although a Nissen fundoplication is the procedure of
choice, a partial posterior (Toupet) or anterior (Dor) fundo-
plication may be considered when a patient presents with
signs and symptoms of incarceration or strangulation and
when an underlying esophageal motility disorder is present,
which would reduce the risk of postoperative dysphagia.73,74

The connection between obesity, hiatal hernia, and GERD
is well established. In 1999, Wilson et al. found that indi-
viduals with a body mass index (BMI) exceeding 30 kg/m2

were 4.2 times more likely to have hiatal hernia than those
with a BMI lower than 25 kg/m2.83 Hiatal hernia also has
been found in up to 40% of patients who underwent pre-
operative esophago-gastro-duodenoscopy for bariatric sur-
gery.84 As described above, several studies have shown that
laparoscopic PEH repair is safe and feasible and provides
short and long-term resolution of symptoms.79 However, a
recent 10-year retrospective review of laparoscopic hiatal
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hernia repair in giant PEH identified obesity as a risk factor
for long-term adverse outcomes.78 In the nonobese popula-
tion, therefore, surgical options are readily considered for
definitive treatment of PEH. However, concomitant obesity
complicates this decision, as obesity has also been shown to
increase the failure rate of antireflux surgery.85 Because of
the increased risk of surgical failure in this challenging
population, a sleeve gastrectomy or gastric bypass should be
considered along with PEH repair.75–77 During the last few
years, there has been an increased acceptance of bariatric
surgery, however, there are still several obstacles, such as
patient preference and lack of insurance coverage. Many pa-
tients with severe reflux or hiatal hernia do not meet Medicare
requirements for bariatric surgery (BMI >40 kg/m2, alone, or
35–40 kg/m2, with significant comorbidities). Other patients
may meet these requirements, but may prefer not to undergo
gastric bypass or are unable to comply with postoperative
lifestyle modifications.

Conclusions

Based on the studies we reviewed, we conclude that (1)
patients younger than 50, even if asymptomatic, and older
patients with symptoms such as regurgitation, aspiration,
cough, anemia, or dysphagia should be considered for sur-
gery; (2) the gold standard of repair in most cases remains
laparoscopic surgery, which has been demonstrated to pro-
vide excellent patient satisfaction, symptom improvement,
and a recurrence rate comparable to open surgery; (3) the use
of mesh must be selectively reserved to patients in which the
crura is unable to tolerate the tension of a primary closure;
and (4) in patients with a BMI greater than 35 kg/m2, bariatric
surgery should be considered.
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