Review Article

L))

Check for
updat

Page 1 of 10

Alternatives to hiatal hernia repair for the high-risk patient
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Abstract: Hiatal hernia is a common problem affecting the comorbid elderly patients who are not always
the best candidates for traditional hiatal hernia repair, which requires general anesthesia and relatively long
periods of pneumoperitoneum with mediastinal dissection. This review article explores existing evidence
and discusses alternative management and interventional strategies in treating hiatal hernia in the high-
risk patients. In addition to discussion of non-operative management of hiatal hernia in these patients,
we explore the roles of endoscopic, surgical, and combined endoscopic and laparoscopic interventions as
alternatives to the traditional hiatal hernia repair. Given that gastric volvulus is one of the few complications
from hiatal hernia that would require urgent operative intervention, we focus on acute gastric volvulus
specifically with a proposed management algorithm in the high-risk patient population. While there is no
consensus in the literature on the optimal alternative management to definitive hiatal hernia repair, we favor
a patient-centered approach with goals of adequate symptom control as well as prevention and treatment of
any potential life-threatening complications. It is important for surgeons and gastroenterologists alike to be
familiar with the alternative management options for hiatal hernia in order to take care of patients who are

otherwise too high risk to undergo traditional laparoscopic or open hiatal hernia repair.
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Introduction

Hiatal hernia is a relatively common disorder affecting a
large percentage of the population worldwide. It is defined
by herniation of elements of the abdominal cavity other
than the esophagus into the thoracic cavity through the
hiatus of the diaphragm. Most commonly, hiatal hernia can
be categorized into four types. Type I refers to a sliding
type hiatal hernia, where the gastroesophageal (GE)
junction is displaced above the diaphragm. Type II refers
to hernias where a portion of the gastric fundus herniates
through the hiatus while the GE junction remains in its
normal anatomic position. Type III hernia is a combination
of types I and II when both the GE junction and fundus
herniate through the hiatus. Type IV hiatal hernia is
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characterized by presence of organs other than the stomach
(e.g., omentum, colon, small intestine) within the hernia
sac. Type I is most common, accounting for over 95%.
Type II-IV are referred to collectively as paraesophageal
hernias, of which 90% are type III hernias (1). Although
less common than Type I hernias, paraesophageal hernias
tend to occur in elderly patients with significant pre-
existing medical comorbidities (2).

There is a wide range of symptoms associated with hiatal
hernias including reflux, dyspepsia, dysphagia, chest pain,
shortness of breath, etc. Most patients with hiatal hernias
have only mild symptoms and are diagnosed incidentally
on imaging studies. However, paraesophageal hernias
can lead to serious complications including bleeding,
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aspiration pneumonia, gastric volvulus, obstruction, and
perforation with a large body of literature to help guide
the management hiatal hernias. While the mainstay of
treatment for Type I hiatal hernias involve management
of reflux, the Society of American Gastrointestinal and
Endoscopic Surgery (SAGES) recommended that all
symptomatic paraesophageal hiatal hernias (Type II-1V)
be repaired especially in patients with acute obstruction or
history of volvulus (1).

Traditionally, the approach for paraesophageal hernia
repair include transabdominal (laparoscopic or open) and
transthoracic via open thoracotomy, and both have been
shown to be effective. However, despite the advantage
of better esophageal mobilization, thoracotomy is
rarely performed routinely given high morbidity and
prolonged recovery. The standard for hiatal hernia repair
is laparoscopic transabdominal repair (1). Currently, the
definitive repair of hiatal hernia involves key steps of
dissection and reduction of hiatal hernia, mobilization
of GE junction, hiatal defect repair with crural closure,
and anti-reflux fundoplication with or without gastropexy
(1,3,4). Depending on the surgical approach, the operative
time for definitive repair can range from 1.5-5.5 hours
which may not be suitable for elderly patients with many
comorbidities who cannot tolerate prolonged anesthesia and
pneumoperitoneum (3).

There are limited recommendations regarding
alternatives to hiatal hernia repair particularly in older
patients as well as patients with significant comorbidities
and increased perioperative risks. While SAGES
recommendation states that hernia reduction along
with gastropexy may be a safe alternative in high-risk
patients, there is a wide range of endoscopic and operative
interventions that can be explored (1). In this article, we
review the literature and provide an overview and technical
considerations of different alternatives to managing hiatal
hernia and its associated complications.

High risk considerations

As previously mentioned, paraesophageal hernia is found
predominantly in the elderly patient population with
inherent age-related comorbidities (2). While age alone
should not be a barrier to hernia repair in these patients
since the laparoscopic approach has been shown to be
safe, the morbidity significantly increases with advanced
age and comorbidities (2,5). A study by Gangopadhyay
et al. examined the impact of age and comorbidities on
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complications and outcomes of laparoscopic paraesophageal
hernia repairs and found that older patients (>75 years)
had larger crural defect size and higher postoperative
complications rates up to 29.8%. Moreover, five of the six
patients who underwent early reoperation for complications
in this series were 74 or older (5).

In a large population-based study by Larusson et 4l., they
found that patients older than 70 years of age had higher
postoperative morbidity and mortality and that high-risk
patients (ASA 3 and 4) had significantly higher morbidity
(OR 2.3). They concluded that age, ASA score, and type of
operation significantly influence postoperative morbidity
and mortality, and that indication for surgery in high-risk
patients should be carefully considered (2).

Non-operative management of hiatal hernia

Until recent decades, many have advocated for the surgical
correction of paraesophageal hernias irrespective of
symptoms based on the idea of preventing life-threatening
complications such as strangulation and avoiding the
morbidity and mortality associated with an emergency
operation. Additionally, the practice of laparoscopic
technique offering less morbid approach has been used in
support of elective repair of paraesophageal hernias (6,7).
However, more recent literature would suggest that the
incidence of life-threatening complications is less than was
previously thought.

Stylopoulos et al. used a Markov Monte Carlo model
based on five studies to predict clinical outcomes related
to elective laparoscopic hernia repair and watchful waiting.
They found the annual probability of developing acute
complications that require emergency operation to be 1.1%
in the watchful waiting group. They also demonstrated
the mortality associated with emergency surgery has been
over-estimated in the past (17% wvs. 5.4%). In fact, their
model showed that elective repair in asymptomatic patients
actually decreases the qualify-adjusted life expectancy for
patients 65 years or older (6).

A more thoughtful approach to paraesophageal hernia
treatment should be based on patient symptoms and
considerations of patient risk factors. For a limited group
of patients with asymptomatic or minimally symptomatic
hiatal hernias, non-operative management is certainly a
reasonable option to consider. That being said, when a
patient is symptomatic or presents with acute symptoms of
obstruction or strangulation, most often the result of gastric
volvulus, operative intervention remains the mainstay of
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management.

It is worth noting that the majority of patients with
paraesophageal hernias are in their 70s and 80s with
significant comorbidities which make operative intervention
high risk. In fact, sometimes primary care physicians do not
refer their elderly comorbid patients for surgical evaluation
due to the patients’ poor overall health. However, these are
the patients who would benefit from a surgical consult and a
formal anesthetic risk assessment to make a more informed
decision (8).

Interventions for small type | hiatal hernias

As previously discussed, the mainstay of treatment for
type I hiatal hernia is management of reflux. GE reflux
has a complex and multifactorial pathophysiology so
symptoms are not always well controlled with medical
management alone, not to mention long-term PPI therapy
can have negative consequences (9,10). Traditionally,
the gold standard operative intervention is laparoscopic
fundoplication which is not always well tolerated or
preferred in the high-risk patient populations. Recently,
a number of endoscopic alternatives to trans-abdominal
operations have been described. In this section, we describe
two endoscopic alternatives in management of high-risk
patients with small Type I hiatal hernias.

One of the endoscopic interventions for reflux that has
been shown to have long-term efficacy in reflux control is
transoral incisionless fundoplication (TIF) (11-13). First
introduced in 2005, it is an endoscopic procedure that aims
to create a full thickness esophagogastric fundoplication.
While minor variations exist, it is usually performed with
the goal of constructing a 3—-5 cm omega-shaped valve in a
250 to 300 degrees circumferential pattern around the GE
junction to create a one-way GE valve (14,15). Notably, the
TIF procedure includes the reduction of hiatal hernias less
than 2cm. This is achieved by gripping the esophagus with
the tissue invaginator and advancing the device caudally and
applying suction before closure of the tissue mold prior to
creating the plications. In a meta-analysis published in 2018,
65.6% of patients had evidence of a hiatal hernia prior to
TIF, and hiatal hernia reduction or complete resolution
was achieved in 91% of those patients (11). With increasing
evidence of favorable long-term outcomes of patients
who underwent TTF, this procedure should certainly be
considered as an option in high-risk patients with a small
type I hiatal hernia.

Another endoscopic anti-reflux procedure that can be
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performed in patients with less than 2cm hiatal hernias is
anti-reflux mucosectomy (ARMS). First described in 2003,
the ARMS procedure utilizes cap endoscopic mucosal
resection (EMR) or endoscopic submucosal dissection
(ESD) to perform a hemi-circumferential EMR of the
gastric cardia around the GE junction, causing contraction
and scarring which is thought to tighten the GE junction
(16,17). While the true anti-reflux mechanism of ARMS
has not been studied, small series with short-term outcomes
have reported good reflux control on select patients in
the absence of hiatal hernias or very small (<2 cm) hiatal
hernias (16). Another proposed mechanism of reflux
control from ARMS is disruption of the neuropathway
that contributes to transient lower esophageal sphincter
(LES) relaxations. The pathophysiology of reflux is
multifactorial including crural tightness, LES dysfunction,
and intraabdominal pressure in addition to the presence
of a hiatal hernia. A small hiatal hernia alone may not be
the main factor driving the patient’s symptoms. Therefore,
it would be reasonable to consider a simple endoscopic
procedure such as ARMS to offer to high-risk patients
to control reflux symptoms without addressing the small
hiatal hernia.

Hiatal hernia and gastric volvulus

One of the absolute indications for operative repair of
hiatal hernia in high risk patients is gastric volvulus with
obstruction or strangulation. Since the majority of existing
literature describing alternative management of hiatal
hernia repair are in the setting of acute presentations of
gastric volvulus, we will focus on the management strategies
related to gastric volvulus in this section.

Gastric volvulus, first reported in 1866 by Berti, and
later on described by Borchards in 1904, occurs when the
stomach rotates along its longitudinal axis (organoaxial
volvulus), or axis joining the mid-lesser and greater curves
(mesenteroaxial volvulus) as shown in Figure 1. Organoaxial
volvulus is the most common type. Primary gastric volvulus,
caused by a lax gastrocolic ligament accounts for one
third of gastric volvulus while secondary gastric volvulus
account for the rest, usually occurring in association with
a paraesophageal hernia, acquired diaphragmatic defect, or
abdominal adhesions (1,18-20). Gastric volvulus is more
frequently diagnosed in elderly patients and presenting
symptoms usually include the classic Borchards’s triad of
severe epigastric pain, nonproductive retching, and inability
to place nasogastric tube.
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Figure 1 Two main types of gastric volvulus. (A) Organoaxial volvulus; (B) mesenteroaxial volvulus.

Clinically, gastric volvulus can present as an acute
abdominal emergency or a chronic recurrent problem.
Acute gastric volvulus is considered a surgical emergency
and if not treated in a timely fashion, may lead to
obstruction, strangulation, ischemia, hemorrhage,
perforation, and full-thickness necrosis. Mortality rates of
acute gastric volvulus has been reported to be as high as
20% while those for chronic gastric volvulus range from
0-13% (19,20).

Traditional treatment of gastric volvulus consists of
laparotomy, gastric detorsion, fixation, and when present,
repair of associated diaphragmatic hernia with fundoplication.
However, various endoscopic, laparoscopic, and combined
approaches have been described with good short-term
outcomes (3,21-23). A proposed management algorithm
utilizing existing literature is shown in Figure 2 (1,24-26).

The initial management of patients presenting with
symptoms concerning for acute gastric volvulus includes
appropriate IV fluid resuscitation, correction of electrolyte
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abnormalities, and imaging studies to confirm diagnosis.
Computed tomography (CT) scan of the chest and
abdomen with water soluble contrast should be performed
early given its high sensitivity and ability to clearly visualize
the abnormal position and torsion of the stomach as well
as any signs of obstruction (1,24,26). Once diagnosis is
confirmed, a nasogastric tube should be placed if possible
for decompression (27). Since CT is not able to assess the
degree of mucosal ischemia until there is gastric necrosis,
urgent upper endoscopy is also required to assess the
presence of mucosal ischemia. There is agreement among
the literature that with evidence of gastric ischemia,
necrosis, or perforation, urgent exploratory laparotomy
should be performed to address the problem such as limited
resection in case of gastric necrosis, which sometimes can be
done laparoscopically depending on patient condition (24).
Of note, when there is evidence or high suspicion of gastric
necrosis or perforation, broad spectrum IV antibiotics
should also be initiated as part of the initial management.
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Figure 2 Algorithm for management of acute gastric volvulus in high-risk patients.

Endoscopic interventions

Once the diagnosis of gastric volvulus has been made and
resuscitation initiated, urgent upper endoscopy should
be pursued as it is crucial to fully evaluate the gastric
mucosa for any signs of ischemia. Moreover, endoscopy
can often help decompress and reduce the volvulus, while
noting endoscopic reduction should only be attempted if
there is no significant evidence of ischemia due to risk of
perforation. Several techniques have been reported for
endoscopic reduction including the J-shape maneuver,
extended J-shape maneuver, alpha-loop maneuver, and
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nonspecific rotational maneuvers (27). Tsang et l. described
the alpha-loop maneuver and was successful in reducing
gastric volvulus in 7 of 8 patients in the series, all of whom
had associated hiatal hernias (27).

The alpha-loop maneuver is performed by first
advancing the endoscope through the narrowed lumen
from the twisted gastric fold into the distal body and
antrum, while using a J-turn maneuver to confirm passage
through the gastric volvulus. Then withdraw the endoscope
to form an alpha-loop before re-advancing through the
volvulus. Finally, pull back the endoscope while torqueing
clockwise to allow uncoiling of the alpha-loop and
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reduction of the volvulus. If the volvulus does not reduce
with clockwise rotation of the endoscope, it could be a
result of a less common posteriorly rotated volvulus and the
same maneuver with counterclockwise rotation could be
attempted. Of note, when possible, this procedure should
be done under fluoroscopic guidance to confirm reduction
and avoid twisting the stomach further (27). Figure 3 depicts
the sequential steps of the alpha-loop maneuver, adapted
from original publication by Tsang ez al. (27).

While endoscopic reduction can be successful in
some cases, without addressing the underlying etiology,
the volvulus can recur. Therefore, following endoscopic
reduction, the patient should be closely monitored and
offered more definitive endoscopic or surgical interventions.
For example, Eckhauser and Ferron first described the
use of dual percutaneous gastrostomy tubes to anchor the
stomach in patients who were poor surgical candidates,
providing two areas of fixation far apart along the greater
curve to prevent recurrence (28). The use of gastrostomy
tubes as gastropexy is now widely accepted and practiced
with variations in number of gastrostomy tubes fixation
sites, ranging from one to three (28,29). In patients who
have difficulty with oral intake, placement of gastrostomy
tubes is particularly helpful with postoperative management
to help maintain nutritional intake and also provide
decompression as needed. In addition to a gastrostomy
tube, there are case reports of using other newer endoscopic
devices such as the Funada-type gastropexy device in the
management of gastric volvulus (24).

Surgical interventions

When endoscopic reduction is unsuccessful or definitive
endoscopic gastrostomy or gastropexy are technically
challenging, surgical intervention may still be required.
Laparoscopic repair is the preferred surgical intervention
for gastric volvulus associated with paraesophageal
hernias and is generally well tolerated with less morbidity
compared to open repair in the elective setting. However,
the operation usually requires several hours of general
anesthesia and significant technical skills on the part of the
surgeon (19,21). When presented with an elderly patient
with high ASA class and significant comorbidities, one
should consider alternative procedures to the traditional
surgical management mentioned previously.

In the interest of minimizing time of general anesthesia
and pneumoperitoneum, the focus of the operative
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Figure 3 Alpha-loop maneuver for gastric volvulus reduction. (A)
Passage of scope through the gastric volvulus; (B) withdrawing the
scope to form an alpha-loop; (C) re-advancing scope through the
volvulus; (D) pulling back the scope while torqueing clockwise to
allow uncoiling of the alpha-loop and reduction of the volvulus; (E)

gastric volvulus successfully reduced

intervention should be on reduction of the gastric volvulus
and paraesophageal hernia with gastropexy. In a case report
by Naim ez al., a 92 years old patient underwent emergent
laparoscopic exploration after only partial decompression by
endoscopy, after reduction of the volvulus and hiatal hernia,
an anterior gastropexy was performed where the greater
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curvature of the stomach was sutured to the fascia of the
anterior abdominal wall using a suture passer. The hernia sac
was left intact and a fundoplication was not performed given
the patient’s high-risk profile and emergent indication (19).
Furthermore, many controversies still exist when it comes
to the optimal surgical technique in paraesophageal hernia
repair, one of which is the necessity to include an antireflux
procedure at the time of repair (22,30). This further supports
the idea of a limited operation in high-risk patients.

On the other hand, in a series by Channer et 4/., four
patients with gastric volvulus and hiatal hernias underwent
standard laparoscopic repair including reduction of the
volvulus, excision of the hernia sac, re-approximation of the
diaphragmatic crura, fundoplication, and anterior abdominal
wall gastropexy with a gastrostomy tube. Here the authors
reported only one patient with postoperative dysrhythmia
and no other major complications (31). However, two of
the four patients were younger than 65 years of age without
significant medical comorbidities.

Combining the limited case reports of laparoscopic
intervention for gastric volvulus, laparoscopic intervention
may be safe in the management of gastric volvulus
with paraesophageal hernias and limiting the surgical
intervention to reduction of the volvulus with anterior
gastropexy alone can potentially minimize the morbidity in
high-risk and elderly patients.

Combined endoscopic and laparoscopic interventions

As discussed above, endoscopic reduction with percutaneous
endoscopic gastrostomy (PEG) gastropexy, by providing
2-point fixation of stomach to the abdominal wall, can be a
safe and effective alternative to surgery in treating gastric
volvulus and hiatal hernia in patients who are poor surgical
candidates. However, successful endoscopic reduction and
safe placement of PEGs are not always possible due to
potential anatomic problems such as other organs overlying
the stomach or conditions affecting transillumination
(22,23). There are a number of case series and case reports
that describe the successful management of hiatal hernia
and gastric volvulus using a combine laparoscopic and
endoscopic approach in the high-risk patient population
(3,4,20,21,23,29).

Most recently, Shehzad et al. reported a case series of
five high-risk elderly patients (median age 78 and four out
of five with ASA class four) with emergency paraesophageal
hernias who underwent combined laparoscopic and PEG
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gastropexy (23). After a full exploratory laparoscopy, the
stomach was reduced with atraumatic graspers and held close
to the anterior abdominal wall, under direct visualization
making sure there were no adhesions or organs overlying
the stomach, an endoscope was placed in the stomach and
the first site of the PEG selected in the antrum along the
greater curvature and a PEG tube placed using the usual
Ponsky pull method. The second PEG site was then placed
5-10 cm proximal to the first along the greater curve in the
same technique. The procedure was successful in all five
patients without major complications and the PEG tubes
were removed in four out of five patients at six weeks while
one patient required long-term enteral feeding (23).

A number of other series and case reports have described
similar techniques with different variations (4,20,29,32).
Kercher et al. summarized the management of 11 elderly
patients with severe cardiopulmonary disease and
symptomatic paraesophageal hernia (3). They described
using endoscopy and continuous insufflation of air from
the endoscope just before the volvulized portion of the
stomach to reduce the stomach back into the abdominal
cavity. If successful, two PEG tubes were placed along the
greater curvature, one at the body and the other in the
gastric antrum 12 c¢cm or more from the first. When the
stomach is not easily reducible endoscopically, patients
proceeded to the operating room where the hernia was
reduced laparoscopically and gastrostomy tubes placed
under direct visualization. In addition, an intracorporeal
anterior gastropexy was performed using two to four 2-0
silk sutures, providing additional intra-abdominal fixation
of the stomach (see Figure 4). Of note, the average operative
time in this series was one hour for all cases (3). There were
also no documented postoperative mortality or documented
recurrence at a mean follow up of 4.1 months.

Ho et al. performed a similar procedure in a case
report but they placed a jejunostomy tube over the
second PEG tube to temporary nutritional support (4).
In another series that included 13 high-risk patients, 4
of them underwent laparoscopic repair in the emergent
setting similar to above that also included an anterior
cruroplasty with extracorporeal suturing but without
fundoplication (22). The gastropexy was carried out using
4 T-fasteners and a gastrostomy tube was placed was in
the center of the 4 points of fixations by the T-fasteners.
There were no intraoperative complications or mortalities
reported (22). In another paper by Halka et 4/, the PEG
tube was reinforced with 2-0 Vicryl ties via a Trocar closure
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Figure 4 White wheels (separated by 12 cm) demonstrates location
of gastrostomy tube placement; blue sutures mark the location of
intracorporeal sutures placed for gastropexy per Kercher ez al. (3);
green sutures mark possible additional locations for gastropexy

sutures as needed.

suture grasper at 4 sites around the gastrostomy tube site to
avoid the possible complications associated with T-fasteners
such as erosion into the anterior abdominal wall (33).

In a series by Yates er a/., 11 high risk patients with
obstructive gastric volvulus were managed successfully
with laparoscopic reduction and anterior abdominal
sutured gastropexy with and without gastrostomy (21).
The laparoscopic anterior gastropexy in this study was
done using 2-0 silk sutures placed every 3 cm along the
greater curvature starting from the left crus and moving
towards the antrum (see Figure 5). A PEG tube was placed
in the majority of patients in this series. There were no
intraoperative complications but two patients required
reoperation for prematurely displaced gastrostomy tubes.
Yates suggested that PEG tube placement in the setting of
laparoscopic gastropexy should be limited to patients with
concerns for inadequate oral intake postoperatively (21).

Though current literature mostly consists of case
reports and limited series. The combined endoscopic and
laparoscopic approach to managing high-risk patients with
symptomatic hiatal hernias and associated complications
such as gastric volvulus seems to be safe and well-tolerated.
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Figure 5 Technique described by Yates er a/. (21). Red lines
indicate laparoscopic port placement. Red circles indicate locations
of gastropexy sutures, each 3 cm apart from another. Blue target

marks the location of gastrostomy if placed.

While different variations of technique exist, the general
principle of performing limited operation focusing on
hernia reduction and gastric fixation without complete
excision of hernia sac, crural closure, or fundoplication is
agreed upon for this specific patient population. Although
currently lacking, further long-term outcomes including
hernia recurrence and quality of life data would be helpful
in guiding any future recommendations for the most
appropriate intervention and technique.

Conclusions

Hiatal hernia is a common disorder in the elderly high-risk
patients with many comorbidities that results in increased
morbidity when undergoing the traditional standard
operative repair. However, alternative minimally invasive
interventions exist that can help minimize the perioperative
morbidity in these patients. Practitioners should be familiar
with these minimally invasive interventions in order to
better take care of our aging population.
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