
THORACIC: GIANT PARAESOPAGEAL HERNIA: INVITED EXPERT OPINION
Giant paraesophageal hernia: What do we really know?
Giant paraesophageal hernia characterization re-
mains a challenging concept.

CENTRAL MESSAGE

Laparoscopic giant paraesopha-
geal hernia repair remains in
evolution. We use extensive
mediastinal dissection to achieve
intra-abdominal esophageal
length, gastroplasty as needed,
and avoid mesh.

See Commentary on page 373.
Amit Bhargava, MD, and Rafael Andrade, MD

Feature Editor Note—The management of giant paraeso-
phageal hernias remains challenging. In this invited expert
opinion article, Bhargava and Andrade provide an in-depth
discussion of the controversies surrounding repair of giant
paraesophageal hernias, including management of recur-
rent hiatal hernias, esophageal-lengthening procedures,
and the use of mesh. Based on their own practice, they sug-
gest performing an extensive mediastinal dissection to
achieve adequate intra-abdominal esophageal length, gas-
troplasty when needed for esophageal shortening, and the
avoidance of mesh due to the risk of erosion, cost, and
lack of clear data supporting its use. Other practices are
more controversial, such as placement of a gastrostomy
tube for recurrent hernias in the hopes of preventing recur-
rence, avoidance of a fundoplication in patients with
morbid obesity, and usage of a pharyngostomy tube for
decompression, which is considered a legacy procedure
by most surgeons.

Recurrent paraesophageal hernias in particular require a
thoughtful approach, including obtaining the operative
report from the initial operation when possible, considering
the severity of the patient’s symptoms, and careful review
of objective data from current studies. Patients with multiple
previous repairs are unlikely to benefit from a repeat repair,
and partial gastrectomy with Roux-en-Y esophagojejunos-
tomy or esophagectomy should be reserved for those with se-
vere symptoms such as the inability to tolerate an oral diet.

The authors emphasize the importance of clearly defining
what constitutes a giant paraesophageal hernia, the natural
history, and an objective assessment of short- and long-term
outcomes. While there have been substantial advances,
repair of a giant paraesophageal hernia continues to be a
challenging procedure, particularly redo repair, and should
be performed in experienced, high-volume centers.

Jules Lin, MD

In 1919, Soresi performed the first operation to reduce a hi-
atal hernia and to approximate the crura.1 Over the past
100 years, Nissen, Collis, Skinner, and Maziak advanced
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the field with their conceptual and technical innovations.2-5

In 1998, the first completely laparoscopic operation with a
Collis gastroplasty and Nissen fundoplication was
described.6 The laparoscopic approach is now the standard
of care, with reduced perioperative morbidity and shorter
hospital stays but similar long-term outcomes when
compared with open techniques.7-10 Despite this long
history, the surgical management of giant paraesophageal
hernia (GPEH) remains in evolution, with several issues
that remain to be clarified: (1) What is a GPEH? (2) Do all
patients with GPEH need surgery? (3) Can we temporize
patients with GPEH incarceration before definitive repair?
(4) What is the role of fundoplication in repair of a
GPEH? (5) How does mesh fit into repair of GPEH? (6)
What constitutes the optimal postoperative strategy? (7)
How do we best assess long-term outcomes?

DEFINITION OF GPEH
The term “giant paraesophageal hernia” is imprecise. The

term “giant” is subject to interpretation, as there is no
consensus on whether a 30% or a 50% herniation of the
stomach should be defined as giant. The term
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“paraesophageal hernia” further contributes to confusion,
since it is applicable to type II or III hiatal hernias. In sum-
mary, a GPEH is a hiatal hernia with displacement of at least
30% of the stomach along the long axis of the esophagus,
with or without cephalad displacement of the gastroesoph-
ageal junction.

INDICATIONS FOR SURGICAL TREATMENT OF
GPEH

While a sliding hiatal hernia can be managed nonopera-
tively in the absence of symptoms, it is less clear that
GPEH can be left alone once discovered.7 In addition,
very few patients are truly asymptomatic if they have a
GPEH; they are more likely to be accustomed to symptoms
than to be asymptomatic. The natural history of GPEH is ill-
defined; one Finnish study showed an in-hospital mortality
of 16.4% in patients with paraesophageal hernia treated
with conservative therapy.11 Other studies endeavored to
compare watchful waiting versus elective laparoscopic
repair and concluded that patients would benefit more
from watchful waiting.12,13 At this point, we can make
some recommendations based on what we understand about
GPEH. First, symptomatic GPEH warrants consideration of
surgical treatment since symptoms will only worsen with
time; second, a patient with a GPEH and crescendo symp-
toms requires surgical repair in the short term because it
may portend an incarceration; third, a patient with an incar-
cerated or strangulated GPEH needs urgent intervention;
fourth, patients with type II hiatal hernia, regardless of
size, should be treated surgically whenever possible; and,
fifth, patients with minimal or no symptoms should be
considered for surgical repair, but with limited understand-
ing of the natural history of untreated GPEH, we allow room
for individualization and conservative management with
regular follow-up. As a reflection of these heterogeneous in-
dications for surgery, the Society of American Gastrointes-
tinal and Endoscopic Surgeons (SAGES) guideline suggests
careful evaluation on an individual-case basis.7

ROLE OF TEMPORIZING MEASURES IN
PATIENTS WITH INCARCERATED GPEH

Patients with incarcerated GPEH always require an inter-
vention to manage symptoms and prevent strangulation.
The question is what intervention? We know that emergent
repair of hiatal hernia is associated with greater morbidity
and mortality than elective repair, and that these patients
tend to be older, frailer, weigh less, and have more comor-
bidities than patients who undergo elective repair.12,14 We
guide the treatment of these patients primarily by age, co-
morbidities, and nutritional status. Patients without malnu-
trition or severe comorbidities can be treated with primary
laparoscopic repair of GPEH upon presentation. We treat
very elderly, frail, and malnourished patients differently.
We first proceed with urgent endoscopic and fluoroscopic
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decompression, nasogastric tube placement in the operating
room, and establish a nutritional support plan. Total paren-
teral nutrition is adequate for short-term nutritional needs,
but we place a surgical jejunostomy feeding tube in chron-
ically malnourished patients. These patients will likely
require nutritional support for some time even after surgical
repair of the GPEH. Once a patient has been acutely decom-
pressed and temporized, we decide whether to repair
the GPEH during the same hospitalization or a few weeks
later with improved nutritional status. For the small subset
of high-risk patients that we treat with decompression first
and delay repair by several weeks, we provide long-term
decompression via a pharyngostomy tube if necessary.15

After several weeks and reassessment of patient status in
clinic, we schedule a primary repair electively. To date,
there are no data to guide therapy in this subset of patients,
but adhering to the principle of preoperative nutritional
optimization seems reasonable. Over an 8-year period,
we have treated 9 of 14 patients admitted with an acute,
incarcerated, nonstrangulated hernia with a temporizing
approach. The median age was 72 years, all patients had
below-normal albumin levels on presentation, and all had
major comorbidities. Despite the preoperative precautions,
the morbidity rate was 33% and the 30-day mortality rate
11%.

PRINCIPLES OF SURGICAL REPAIR OF GPEH
The general principles of repair of GPEH have remained

the same over the years. In summary, to reduce the hernia
sac; to undertake extensive mediastinal dissection, with
preservation of the vagus nerves, to ensure adequate intra-
abdominal esophageal length; to perform a gastroplasty
only if necessary for additional esophageal length and after
extensive mediastinal mobilization; to repair the crura with
preservation of the crural peritoneal covering; and, often,
to perform a fundoplication. We perform circumferential
esophageal mediastinal dissection at least to the level of
the inferior pulmonary veins. Mobilization also includes
dissection of all gastric attachments to the diaphragm to
facilitate tension-free primary closure of the hiatus.

THEROLEOF FUNDOPLICATION INREPAIROFA
GPEH

The role of fundoplication in patients with GPEH is not
entirely clear. We know there is a link between gastroesoph-
ageal reflux disease (GERD) and hiatal hernia7,16 but not
whether a fundoplication should be performed on every pa-
tient with a GPEH. A randomized controlled trial evaluated
the addition of a Nissen fundoplication to a PEH repair.
While there was some benefit to a fundoplication with
respect to postoperative reflux symptoms, it is not clear
how many patients had GPEH. Further, all 40 patients had
a mesh repair, with a circular polypropylene mesh
and were randomized to a cardiophrenicopexy or
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fundoplication, fashioned over a 56-Fr bougie with no
routine division of the short gastric arteries.17 This was a
small study, and the generalizability is unclear. There are
several nuances when considering the need for a fundopli-
cation. We generally perform a fundoplication in younger
patients (<70 years) and patients with heartburn and regur-
gitation. A fundoplication in elderly patients and in patients
who complain mainly of dysphagia is possibly not neces-
sary, but we do not have data to guide us with that decision.
We tend to avoid fundoplication in patients with morbid
obesity, because hernia recurrence appears to be greater in
this population.18 In addition, a herniated Nissen fundopli-
cation generally causes severe dysphagia and pain and often
requires reoperation.

OBESITYAND PARAESOPHAGEAL HERNIAS
For patients with a body mass index (BMI) in the 30 to

35 range, we recommend weight loss as an initial step to
prevent greater recurrence rates. In patients with BMI
>35, we refer the patients for evaluation for Roux-en-Y
gastric bypass operations. Sleeve resections can lead to
lower lower-esophageal sphincter pressures and greater
intragastric pressures, leading to new reflux after
surgery.19 The 5-year incidence of symptomatic GERD
after sleeve resection ranges from 18% to 31%.19-22

Roux-en-Y gastric bypass seems to be a better operation
in this context, with significant improvements in
GERD-related symptoms in multiple studies.23-25 For
patients with a BMI �35 who do not undergo gastric
bypass, we perform a repair preferably without Nissen
fundoplication.

THE ROLE OF MESH IN GPEH REPAIR
We believe that permanent mesh should never be used

since it can erode into the esophagus or stomach and lead
to severe morbidity.26 One clinical trial evaluated the use
of biologic mesh in hiatal hernia repair versus no mesh.27

Although results at 6 months were encouraging, follow-up
at 5 years showed no difference in recurrence rates between
both groups, which were as high as 59% (primary repair
group vs 54% in the biologic mesh group), but reoperation
was only required in 3.5% in the primary repair group and
none in the biologic mesh group.27 In a retrospective review
with 106 patients who had a mesh (various types) cruro-
plasty and 689 with suture alone, there was no difference
in postoperative symptoms, and radiographic recurrence
rates were similar between the 2 groups. However, reopera-
tions for recurrence were greater in the mesh group (9% vs
3% in the suture group, P ¼ .01).28 Despite studies like
these, the appetite for using mesh remains strong. A survey
of more than 500 European surgeons showed that 67% of
them used mesh in hiatal hernia repairs, with 67% of those
preferring synthetic mesh over biologic. Fully one fifth of
the surgeons had encountered mesh erosion at some point
during their career.29 The authors almost never use mesh,
because there is no evidence to support its use and because
it is costly.
ESOPHAGEAL-LENGTHENING PROCEDURES
When there is �2 cm of intra-abdominal esophagus, we

perform a wedge Collis gastroplasty. First, we confirm
that the maximal extent of mediastinal dissection has been
done. The assessment of intra-abdominal esophageal length
is done with the stomach under no traction. We pass an
endoscope to assess the location of the gastroesophageal
junction. If there is not enough length, we pass a 54-
French dilator under laparoscopic vision. We fashion a
wedge gastroplasty by using serial stapler fires to create a
snug 2- to 3-cm neoesophagus. The downside to any length-
ening procedure, particularly in conjunction with a fundo-
plication, is that acid-producing cells are then part of the
neoesophagus. A large study compared patients who
underwent GPEH repair with Collis gastroplasty and
fundoplication (n ¼ 454) with a group that underwent
fundoplication alone (n ¼ 341). Both cohorts had similar
outcomes for radiographic recurrence and quality of life
improvements, assessed by the GERD-Health Related
Quality of Life Questionnaire and the Medical Outcomes
Study Short Form 36. Although the Collis gastroplasty
group had statistically significantly improved pain
resolution and less gas bloat, the clinical relevance of this
finding in a retrospective series is unclear.30 Table 1 shows
short- to medium-term results of laparoscopic GPEH repair
with a gastroplasty.6,30-34
POSTOPERATIVE STRATEGY
Patients who undergo GPEH repair and a fundoplication

should be treated following postoperative fundoplication
principles of gradual diet progression, prevention of postop-
erative nausea and vomiting, and prevention of postopera-
tive constipation. However, patients with GPEH may
struggle with postoperative delayed gastric emptying, and
we suggest gastric decompression with a nasogastric tube
for at least 12 to 24 hours and close monitoring of the gastric
bubble with chest radiographs. A key cause for morbidity in
frail, elderly patients is a respiratory complication. These
patients may take longer to recover their gastric-emptying
function and are prone to aspiration regardless of gastric
emptying. In this high-risk population, irrespective of pres-
ence or absence of fundoplication, we use a temporary gas-
trostomy tube for decompression and remove it 4 to 6 weeks
later. The risk and morbidity of a respiratory complication
far outweighs the risk and morbidity of a gastrostomy
tube. Although we have no data to demonstrate that gastro-
stomy tubes prevent respiratory complications in this popu-
lation, we strongly believe they provide an extra tool for the
management of these high-risk patients.
JTCVS Techniques c Volume 3, Number C 369



TABLE 1. Laparoscopic repair GPEH with gastroplasty

Swanstrom

et al, 199631
Johnson

et al, 19986 Jobe et al, 199832 Lin et al, 200433
Whitson

et al, 200634
Nason

et al, 201130

Technique Collis with

Nissen

(VATS-

assisted)

Collis with

Nissen

Collis with

Nissen

Collis with

Nissen

Collis with

Nissen

Collis with

Nissen,

(EEA vs

wedge)

Patients, n 3 9 15 68 (56

laparoscopic)

61 454

OR time, min 257* 297* 252* – 274y 229y
Morbidity, % 0 22 15 – 8 20

Mortality, % 0 0 0 – 1.7 1.5

Follow-up, mo 8* – 14* 30* 18y 36y
Follow-up evaluation Endoscopy,

24-h pH,

manometry,

symptoms

Endoscopy,

symptoms

Endoscopy with

biopsy, 24-h pH,

manometry,

symptoms

Endoscopy,

24-h pH,

esophagram

Esophagram,

symptoms

Esophagram,

symptoms

Postoperative heartburn, % 0 11 14 14 11.6 28

Postoperative dysphagia, % – 11 14 11 27 37

Postoperative regurgitation, % – 0 – 9 7.7 11

Anatomic recurrence, % 0 11 0 17 4.7 16.6

Patient satisfaction, % 91 – 100 65 98 93

VATS, Video-assisted thoracoscopic surgery; EEA, endoscopic endonasal approach; OR, operating room. *Mean value. yMedian value.
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ASSESSMENT OF LONG-TERM OUTCOMES
There is no good way to objectively measure a recur-

rence. In the only clinical trial on biologic mesh, the authors
defined recurrence as a hernia of �2 cm as defined by 2
blinded radiologists, which is the generally accepted stan-
dard. Most groups, including us, use the definition of
2 cm of fundus above the hiatus or>10% of the stomach.
The usefulness of a strict radiologic definition in the
absence of symptoms is questionable, unless it has some
prognostic significance. A small radiologic recurrence in
an 80-year-old patient is likely of less importance than in
a 40-year-old patient, but we still do not know if it means
that a patient will eventually develop a symptomatic recur-
rence. Based on these limitations, the most important pa-
rameters in long-term follow-up are symptoms and the
TABLE 2. Outcomes after laparoscopic giant paraesophageal hernia repa

Reference, y N

Follow-up,

mo, median 30-d mor

Quinn et al, 201939 178 35 5

(1.6*/1

Antiporda et al, 201840 202 7 0

Le Page et al, 201537 455 32 0

Dallemagne et al, 201138 85 118 0

Oelschlager et al, 2006, 201127,41 72 58 1

Luketich et al, 201010 662 30 1

*Elective procedure. yEmergent procedure. zPrimary repair. xBiological mesh repair.
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need for reoperation. Symptoms can be assessed using
validated questionnaires, such as the GERD-Health Related
Quality of Life, which are useful in tracking outcomes. All
major open transthoracic and laparoscopic series that
follow the surgical principles of GPEH repair report
good and durable symptom control (albeit without
standardization) and a long-term reoperation rate of less
than 5%.5,8,10,27,35-38 Representative studies are depicted
in Table 2.10,27,37-41

One thing that is clear is that GPEH operations, and in
particular redo operations, are best done at high-volume
centers. Schlottman and colleagues42 looked at a cohort
of 63,812 patients who underwent PEH repair; 84% in
high-volume, 11.9% in intermediate-volume (6-20 per
year), and 4.1% in low-volume. This did include patients
ir

tality, %

Radiologic

recurrence, %

Redo

operation, %

Patient

satisfaction, %

.1

6.7y)
8.4 7.3 83.7

34.2 4.9 –

.9 35.6 4.8 –

66 0.8 90

.9 59z/54x 3.5z/0x –

.7 15.7 3.2 89
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who had undergone open repairs as well, but the study
showed a significant increase in complications in low-
volume (<6 operations annually) and intermediate-
volume (6-20 annually) hospitals as compared with the
high-volume (>20 operations annually) hospitals. They
noted a “spontaneous centralization” of PEH repairs, which
we believe should be encouraged. A second study reviewed
595 patients who underwent laparoscopic PEH repair and
found that surgeon volume (high>10 operations annually)
was predictive of recurrence.40
RECURRENT PARAESOPHAGEAL HERNIA
We advocate a thoughtful approach when considering re-

operation. We obtain all of the preoperative studies as well
as the operative report for the initial operation(s). We
consider symptoms before the original operation, type and
number of procedures performed before, current symptoms,
and the results of current studies. In particular, we obtain a
new computed tomography scan of the chest and sometimes
a gastric-emptying study. Our preferred approach is laparo-
scopic. The first goal of the operation is to restore normal
anatomy, by taking down the wrap, removing any crural su-
tures, and mobilizing the mediastinum. We often encounter
little scar tissue in the mediastinum, a reflection of insuffi-
cient esophageal mobilization in the past. In our experience,
there is no need for mesh, assuming the crura can hold
stitches. The creation of a fundoplication depends on pa-
tient history, symptoms, anatomy, and comorbidities.We al-
ways place a temporary prophylactic gastrostomy tube in
reoperative cases. Surgical options after 3 or more failed op-
erations include a partial gastrectomy with Roux-en-Y
esophagojejunostomy or esophagectomy.
SUMMARY
Patients with GPEH form a heterogeneous group, and we

still have more questions than answers. Although we have
used the past 100 years to become adept at repairing
GPEH, it is time we attempt to address our knowledge gaps.
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