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Abstract Laparoscopic repair is the standard surgical

approach to the problem of large paraesophageal hiatus

hernia. It is associated with low risks of morbidity and

mortality, although there is a small risk (less than 5%) of a

clinically significant recurrent hernia. Various techniques

have been proposed to minimise this risk, including

esophageal lengthening procedures and mesh reinforce-

ment of the hiatus. Both remain controversial. Radiological

outcomes from randomised trials suggest that a reduction

in hernia recurrence rates can be achieved with the use of

mesh repair, although these trials have not demonstrated

any clinically significant benefits for mesh repair. The risk

of complications following mesh placement at the esoph-

ageal hiatus or an esophageal lengthening procedure needs

to be balanced against potential benefits. More work is

required to define the optimal approach to repair of large

paraesophageal hiatus hernias.

Introduction

In the early 1990s, soon after the introduction of laparo-

scopic approaches to antireflux surgery, surgeons began to

report experience with laparoscopic repair of large hiatus

hernias [1]. These approaches have now become the

techniques of choice for the repair of large hiatus hernia,

and low morbidity and mortality rates are now reported,

even in older patients [2, 3]. More recent reports, however,

have also consistently described a significant risk of

recurrent, although frequently asymptomatic, hiatus hernia

at medium-term follow-up [4, 5]. Partly for this reason,

there is still no consensus amongst surgeons about what is

the optimal technique for laparoscopic repair of a large

hiatus hernia.

Large hiatus hernias occur predominantly in late-mid-

dle-aged and older individuals. As the populations of many

countries age, this is becoming an increasingly common

problem, and over the last decade there has been a sig-

nificant increase in the number of patients presenting for

surgery [6]. This trend is in part driven by the perception

that the development of reliable laparoscopic techniques

has led to a reduction in the morbidity and risk that was

previously perceived to be associated with open surgical

repair. In Australia, for example, the proportion of patients

who undergo laparoscopic antireflux surgery and who have

a very large hiatus hernia has increased from less than 10%

of the caseload 15 years ago to 25-30% of current caseload

[6]. Hence, large paraesophageal hiatus hernia is becoming

an increasingly important component of the workload of

many specialist upper gastrointestinal surgeons. When

considering whether to recommend surgery to an individ-

ual patient, various issues should be considered. These

include the safety, morbidity and mortality associated with

surgical repair versus the safety, morbidity, and mortality

associated with nonoperative management.

Clinical presentation

The main indications for surgical repair of a large para-

esophageal hiatus hernia are either ‘‘mechanical’’ problems

or gastroesophageal reflux. More rarely, a small proportion

of otherwise asymptomatic patients present with anaemia

due to chronic gastrointestinal blood loss from the large

hernia [7]. ‘‘Mechanical’’ problems associated with a large
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paraesophageal hiatus hernia occur when the stomach

rotates and twists within the hernia sac [8]. If the twisting

obstructs the gastroesophageal junction, the outcome is

acute dysphagia. When this occurs patients often experi-

ence intermittent episodes of complete esophageal

obstruction. Obstruction of the distal stomach can lead to

gastric distension that presents as vomiting and/or chest

pain which often radiates to the upper back. These

‘‘mechanical’’ problems usually manifest intermittently,

with episodes often lasting for several hours. When the

gastric obstruction fails to resolve, the result is acute gas-

tric volvulus, and this can progress to strangulation, gastric

ischemia, and rarely gastric rupture. For this reason,

‘‘mechanical’’ symptoms may herald a potentially life-

threatening problem. This underpins the current recom-

mendation for surgical repair in many patients.

In patients presenting with acute gastric volvulus, man-

agement initially entails urgent nasogastric tube decom-

pression of the stomach. If successful, semiurgent

laparoscopic repair can then be undertaken within the next

few days. Urgent operative repair is required rarely and only

in patients in whom gastric decompression has not been

successful, or if the problem has already progressed to gastric

ischemia or gastric rupture.

In general, elective repair is usually appropriate in all

otherwise fit patients with a large hiatus hernia who present

with ‘‘mechanical’’ symptoms, irrespective of the individ-

ual’s age. A proportion of patients, however, have no

symptoms. In these, the risk of surgery must be balanced

against the risk of developing a life-threatening problem at

a later stage. The risk of progressing to a life-threatening

situation is less in older patients but probably greater in

younger, fitter patients because of their longer life expec-

tancy. A study reported by Stylopoulos et al. [9] pooled

outcome data from 20 published studies and then con-

structed a Monte Carlo probabilistic model to evaluate the

risks versus benefits of elective repair of asymptomatic

large paraesophageal hiatus hernia. They estimated the

annual risk of developing acute symptoms and having to

undergo emergency surgery to be 1.1%, the risk of mor-

bidity of elective surgery to be 5.4%, and the mortality of

elective surgery to be 1.4%. Using these assumptions, they

determined that the risk of elective repair exceeded any

benefits in otherwise asymptomatic patients aged over

65 years.

In patients for whom the primary problem is symp-

tomatic gastroesophageal reflux, the presentation and

workup is the same as for any other patient with symp-

tomatic reflux who is being considered for laparoscopic

antireflux surgery. In the small group of patients in whom

the indication for surgery is chronic blood loss and anae-

mia, it is important to confirm that anaemia is due to

gastrointestinal bleeding and also to adequately exclude

other sources of gastrointestinal bleeding by fully investi-

gating the full length of the gastrointestinal tract.

Older techniques for surgical repair

The original methods of surgical repair for large para-

esophageal hiatus hernias entailed an open transthoracic

approach, usually via a left posterior-lateral thoracotomy

incision [5, 10]. However, it is well understood that the

surgical access required for this approach is associated with

significant morbidity [11] and mortality risks and a pro-

longed convalescence compared to current laparoscopic

approaches, especially in elderly patients. During the early

1990s, as laparoscopic techniques were being developed

and refined, it was claimed that the open thoracic approach

provided better access to the esophagus via the left chest

and allowed esophageal length to be better assessed, with a

view to using the Collis procedure to ‘‘lengthen’’ the

esophagus [5]. Subsequent experience with the laparo-

scopic approach has meant that patients now expect a

minimal access approach, and it is now very unusual for a

left thoracotomy to be performed for primary repair of a

paraesophageal hernia.

The progression to open transabdominal approaches for

antireflux surgery in the 1970s was also followed by the

development of open abdominal approaches to repair

paraesophageal hernias [12]. This was probably associated

with less incision-related morbidity than the open trans-

thoracic approach, although there is no high level of evi-

dence to support this statement. What is clear is that both

open approaches, abdominal and transthoracic, are associ-

ated with significant postoperative pain, which drives

perioperative morbidity. Randomised controlled trials of

laparoscopic versus open Nissen fundoplication have

clearly shown better short-term outcomes following lapa-

roscopic approaches [13]. This is now well recognised by

referring medical practitioners, who are now much more

likely to refer these patients, especially the elderly, for

surgical assessment.

Laparoscopic techniques for surgical repair

Laparoscopic approaches to the repair of large paraesoph-

ageal hiatus hernia were described in 1992, soon after the

development of laparoscopic techniques for antireflux

surgery [1]. Early repairs paid little attention to the actual

hernia sac and aimed to fully reduce the stomach laparo-

scopically, followed by dissection of the esophagus from

within the actual hernia sac. This strategy was unreliable,

especially when more than 30-40% of the stomach was

located within the hiatus hernia; conversion rates to open
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surgery initially approximated 40-50% [14, 15]. What

many surgeons failed to recognise was that the posterior

wall of the hernia sac in a large paraesophageal hiatus

hernia and the proximal stomach are actually the same

structure, a situation not dissimilar to a sliding inguinal

hernia containing colon. Hence, with hindsight it is

perhaps not surprising that the early attempts at laparo-

scopic repair were associated with such high rates of

conversion to open surgery. In the late 1990s we [14], as

well as Edye et al. [15], reported studies that demon-

strated that when the laparoscopic approach initially

focused on dissection and reduction of the sac from the

mediastinum before dissecting the esophagus, then the

completion rate for laparoscopic repairs improved to

more than 90%. More recent experience suggests that

when surgery is undertaken by experienced surgeons,

conversion to open surgery is now very uncommon [16].

Hence, the standard technique for repair of large para-

esophageal hiatus hernias is now laparoscopic, with ini-

tial dissection of the hernia sac from the chest. The

esophagus is then easily seen and mobilized above the

sac. The decline in laparoscopic-to-open conversion rates

has been associated with reduced perioperative morbid-

ity, and mortality rates are now less than 0.5%, even

though many operations are undertaken in elderly

patients with significant comorbidities [2].

Recurrence following surgical repair

Whilst good clinical outcomes are reported in approxi-

mately 90% of patients who underwent the standard lapa-

roscopic approach to repair of large paraesophageal

hernias, which entails hiatal repair with sutures and a

fundoplication, studies that have used objective outcome

measures report apparently different outcomes [4, 5, 17].

Studies evaluating repair using routine barium meal radi-

ology at medium-term follow-up have consistently shown

that suture repair alone is associated with a ‘‘radiological’’

recurrence rate of 20-30% [4, 5, 17]. However, most

‘‘radiological’’ recurrences are relatively small and are not

associated with recurrent mechanical symptoms. The

number of patients who develop a larger recurrent hernia

that is symptomatic and requires surgical revision appears

to be less than 5% [4, 17]. Contrast radiology almost cer-

tainly overestimates the extent of any clinical problem

associated with recurrence, as a small fixed hernia is

unlikely to progress to gastric volvulus or strangulation.

Nevertheless, there has been much recent focus on tech-

niques that might be used to prevent recurrence, and in the

context of clinical trials, all studies focus on radiological

recurrence rather than symptoms or revision surgery rates

[18–20]. The two strategies that have been advocated to

prevent recurrence are the Collis gastroplasty and the use

of mesh.

Short esophagus and esophageal lengthening

The Collis procedure entails ‘‘lengthening’’ the esophagus

by creating a tube of stomach around which the gastric

fundus is subsequently wrapped. In the late 1990s a number

of publications reported techniques and outcomes for lap-

aroscopic approaches, with application rates for the Collis

gastroplasty of 4-5% described [21, 22]. However, clinical

outcome studies reported mixed results [23, 24]. Further-

more, the increased complexity and risks associated with

performing the Collis procedure and the sometimes poor

functional result that can be associated with creating a tube

of amotile stomach with a fundoplication below it have

probably led many surgeons to avoid this approach.

Even the concept of the short esophagus is controversial,

with some surgeons claiming that this problem is present in a

significant proportion of patients who undergo repair of large

paraesophageal hiatus hernias, whereas others (including

this author) claim that it is now a rare problem. In the era of

open surgery, however, most surgeons did agree that the

short esophagus was a true entity, although since the intro-

duction of proton pump inhibitor medication for gastro-

esophageal reflux, fewer patients have reflux-related

esophageal mucosal damage, and it is likely that this entity is

now much less common [25].

If a short esophagus is encountered during laparoscopic

repair of a large paraesophageal hernia (and this is uncom-

mon), then the treatment options are to either (1) repair only

the hiatus hernia and accept that there might be a risk of

hernia recurrence or (2) add an esophageal lengthening

procedure. These different philosophies explain why the

lengthening procedures vary from 0% in some series to more

than 50% in others [26]. What is known is that the Collis

procedure is associated with a small but significant risk of

gastrointestinal leakage, and this is associated with mor-

bidity and mortality [24]. This needs to be balanced against

the risk of an adverse outcome from a recurrent hernia.

Not all recurrent hiatus hernias are a problem. Before

surgery the risks and symptoms associated with a large

paraesophageal hiatus hernia are directly associated with

the ability of the stomach to rotate and twist. This occurs

because free movement of the stomach is possible within

the large hernia sac. For this to occur, herniation of

approximately 50% or more of the stomach is probably

required.

Small recurrent hernias, which are identified only by

contrast radiology, are usually asymptomatic and often

entail only a relatively small slippage of the gastroesoph-

ageal junction above the level of the diaphragm. If these

patients undergo revision surgery, substantial adhesions are
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usually encountered in the vicinity of the diaphragmatic

hiatus as well as between the upper stomach and the

undersurface of the left lobe of the liver [27]. In this sce-

nario, it is hard to see how the stomach can rotate and twist

within the recurrent hernia, and perhaps the problem that is

more likely to occur is recurrent gastroesophageal reflux.

Hence, the extent of the clinical problem of hernia recur-

rence probably better matches the surgical revision rate

which is less than 5% [4, 17], not the higher recurrence rate

suggested by radiological outcome studies [4, 5, 17]. This

means that the risks associated with liberally applying a

Collis procedure should be less than the risk of a symp-

tomatic hernia recurrence in patients who undergo repair

without a lengthening procedure if such a strategy is to

make sense. A similar balancing of risks versus benefits

also needs to be considered when evaluating the use of

mesh reinforcement of the hiatal repair.

Mesh reinforcement

An alternative approach advocated to minimise the risk of

hernia recurrence is the technically easier reinforcement of

the hiatal repair with prosthetic mesh [18]. This adapts the

principles of inguinal hernia repair, i.e., tension-free repair

with prosthetic reinforcement. However, mesh repair has

not been universally supported because any advantages

might be offset by a risk of complications associated with

the use of mesh. These include mesh erosion into the

esophageal lumen, stenosis at the hiatus, and esophageal

obstruction [28]. Mesh erosion into the esophagus can be

disastrous. The risk of this problem might be specifically

associated with the use of ‘‘harder’’ mesh types, in partic-

ular, the placement of mesh so that it encircles the

esophagus and places a ‘‘sharp’’ edge of mesh against the

esophageal wall.

Two randomised trials have examined mesh repair of

large hiatus hernias. Frantzides et al. [18] enrolled 72

patients in a trial of repair with sutures versus nonabsorb-

able polytetrafluoroethylene mesh. Mesh encircled the

esophagus. Radiological hernia recurrence at a median of

2.5 years of follow-up was reduced from 22 to 0%. How-

ever, this study enrolled a relatively small number of

patients and the outcomes reported for each procedure do

not match the majority of studies that report outcomes from

uncontrolled case series [4, 5, 15, 17]. Oeschlager et al.

[19] reported 6-month outcomes from a multicentre trial of

108 patients who underwent repair with sutures versus

reinforcement with an absorbable mesh (Surgisis). Recur-

rent hernia, determined by contrast radiology, was reduced

from 24 to 9% following mesh reinforcement. Unfortu-

nately, neither trial reports later follow-up, and all outcome

differences were radiological rather than clinical.

In addition to these two trials, Granderath et al. [20]

reported a randomised trial in which 100 patients who

underwent laparoscopic Nissen fundoplication primarily

for gastroesophageal reflux had hiatal repair with sutures

with or without reinforcement with an onlay of a

3-cm 9 1-cm piece polypropylene mesh. The use of mesh

was also associated with a reduced radiological incidence

(26 vs. 8%) of intrathoracic migration of the fundoplication

at 12 months follow-up. Unfortunately, in this study the

26% incidence of fundoplication migration in the control

group was much more common than usual. In an earlier

randomised trial reported from my department, the inci-

dence of barium meal X-ray-detected migration of the

fundoplication 6 months after a Nissen fundoplication

undertaken for reflux, and that incorporated a sutured hiatal

repair (no mesh) was a much lower 6% [29]. Granderath’s

trial [20] enrolled some patients who presented primarily

with reflux and others with a large hiatus hernia, the

number of which was not stated. Hence, it is difficult to

extrapolate these data to either patients with a large hiatus

hernia or those presenting primarily with reflux. Never-

theless, the trial does lend support to the use of mesh

reinforcement of the hiatal repair.

For now, however, the issue of how best to repair a large

hiatus hernia remains unclear. This is because the ran-

domised trials were powered to only evaluate the surrogate

marker of contrast radiology outcomes, and significant

clinical outcome differences have not been demonstrated.

Furthermore, this area remains confused by the plethora of

competing mesh types and repair techniques. Any benefits

from a possible reduction in the rate of hernia recurrence

also need to be balanced against the risk of complications

that can follow mesh placement. Hence, further studies are

needed to determine whether mesh has a role in the repair

of large paraesophageal hiatus hernia, to fully evaluate

mesh complications versus recurrence risk, and to deter-

mine the optimal technique for placement.

Gastroesophageal reflux

Whilst many patients present with predominantly

mechanical problems associated with a large paraesopha-

geal hiatus hernia, and this article has concentrated pri-

marily on this issue, gastroesophageal reflux is also

common in these patients [30, 31]. For this reason most

surgeons add a fundoplication to the repair of large para-

esophageal hernias. This serves several purposes. It pro-

vides a degree of reflux control, and the suturing of the

fundoplication and its construction can also add a gastro-

pexy to hold the stomach within the abdomen, thereby

minimising the risk of hernia recurrence. There is some

disagreement among surgeons about the use of a partial
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versus Nissen fundoplication [32]. In general, the author’s

view is that if reflux symptoms dominate the clinical pre-

sentation, then the fundoplication becomes the major focus

of the surgery and the pros and cons of Nissen versus

partial fundoplication should be considered. On the other

hand, if reflux is a minor issue, then the risk of side effects

following a Nissen fundoplication may outweigh the risk of

developing reflux after a partial fundoplication [33]. In this

situation the author’s preference is to perform a partial

fundoplication as a gastropexy and accept an increased risk

of at some stage developing gastroesophageal reflux with

the knowledge that in most instances reflux symptoms will

be controllable with medication [33].

Technical issues

The instrumentation required for repair of large para-

esophageal hernias is relatively simple. A Nathanson liver

retractor (Cook Medical Technology, Queensland, Aus-

tralia) provides excellent and stable visualisation of the

operative site. Precise dissection is achieved using a

diathermy hook, and ultrasonic shears or similar tech-

nology is not usually necessary. When commencing sur-

gery, it is not necessary to initially reduce the hernia

contents, as the operation should focus first on dissection

of the hernia sac. The dissection of the hernia sac starts

by dividing the attenuated phrenoesophageal ligament

near where it attaches to the hiatal rim. Two layers need

to be divided to enter the correct plane. Dissection should

be maintained 0.5-1 cm inside the hiatal rim to avoid

excising the fascial coverings which protect the muscle

fibres at the hiatal rim. These coverings are important as

they anchor the hiatal repair sutures. The cut edge of the

sac is pulled into the abdomen and dissection progresses.

This allows the hernia contents to passively reduce into

the abdomen and the esophagus is then seen above the

sac. If dissection is in the correct plane, separation of the

sac from the mediastinum is usually bloodless. Any

posterior sac should be identified and dissected as well.

During posterior dissection, the posterior vagus nerve is at

risk and should be preserved by pushing it posteriorly,

away from the esophagus. The hiatus is next repaired with

posteriorly placed sutures, and its size is reduced to a

diameter of approximately 30 mm. If the repair appears to

be under excessive tension, additional sutures can be

added to the anterior hiatus, or mesh reinforcement can be

considered. If the fascial coverings over the left and right

hiatal pillars are preserved, then a satisfactory primary

repair with sutures can usually be achieved. At this stage

a fundoplication should be added, according to surgeon

preference.

Conclusions

Laparoscopic repair is now the standard approach to the

surgical treatment of symptomatic large paraesophageal

hiatus hernias. This approach is followed by a short period

of convalescence, and it is associated with low risks of

morbidity and mortality. For these reasons surgery has

become more acceptable and the threshold for surgery has

been lowered, with more elderly patients now presenting

for repair. Inherent in all laparoscopic repair techniques,

however, is a small risk (less than 5%) of a clinically

significant recurrent hernia. Various techniques have been

proposed to minimise this risk. The use of an esophageal

lengthening procedure remains controversial, and argu-

ments about the prevalence of the ‘‘short’’ esophagus and

the role of esophageal lengthening are likely to continue for

the foreseeable future. However, presently there is little

enthusiasm from most surgeons to expand the use of pro-

cedures such as the Collis gastroplasty; this would suggest

that many surgeons believe that the risks of esophageal

lengthening in their hands are greater than the risk of

symptomatic hernia recurrence. Radiological outcome

studies suggest that a reduction in hernia recurrence can be

achieved by routine use of mesh repair of large hiatus

hernia, although randomised trials are yet to demonstrate

any clinically significant benefits with mesh repair. The

risk of complications following mesh placement at the

esophageal hiatus need to be balanced against any potential

benefits. For this reason, more work is required to define

the role of mesh repair, to determine the ideal placement

technique, and to determine the optimal mesh type for

repair of large paraesophageal hiatus hernia.
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