L))

Check for
updat

Review Article

Page 1 of 10

To mesh or not to mesh for hiatal hernias: what does the
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Abstract: This review article discusses the history and evidence for outcomes from synthetic, biologic,
and absorbable synthetic mesh reinforcement of the hiatus during paraesophageal hernia repair. Topics of
discussion also include the use of mesh for the repair of type I hiatal hernias, as well as the use of relaxing
incisions to close the difficult hiatus. The available literature suggests that use of synthetic mesh may
reduce recurrence rates compared to primary closure alone. However, synthetic mesh placed at the hiatus
has also been associated with complications that can be highly morbid, even resulting in a gastrectomy or
esophagectomy. In contrast, the absorbability of biologic mesh is thought to minimize complications related
to the presence of a permanent foreign body at the hiatus. There is evidence that hiatal reinforcement with
biologic mesh reduces short-term recurrence rates after paraesophageal hernia repair compared to primary
repair alone, but the rate reduction does not persist over long-term follow-up. While absorbable synthetic
mesh remains another option, there is limited evidence on whether it effectively reduces recurrence rates
after hiatal hernia repair. Due to the lack of high-quality comparative data between different types of mesh
for paraesophageal hernia repairs, there is little evidence to guide whether to reinforce the hiatus with

synthetic, biologic, or absorbable synthetic mesh.
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A brief history the length of esophagus or laterally at the crural repair
(6,7). Sources of tension at the hiatus include esophageal

The laparoscopic approach for paraesophageal hernia shortening, the natural pressure gradient between the

repair (LPEHR) began in the 1990s but was plagued by a

abdomen and thorax, large hiatal defects, attenuated crural
recurrence rate as high as 33-42% (1,2). Prior to this, the

tissue, and the dynamic function of the diaphragm, which

laparoscopic approach was less frequently performed, and
outcomes were more heavily focused on the technique and
morbidity of repair rather than on anatomic recurrence (2-5).
Once it was clear that laparoscopic repair was associated
with lower morbidity, the focus shifted toward long-term
anatomic success.

Large hiatal hernias have an intrinsically high recurrence
rate attributed to tension at the hiatus, either axial along
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is in constant motion from respiration and also subject
to sudden increased tension from coughing, laughing,
sneezing, or straining (2,6-9). Factors that have been
proposed to contribute to the higher rates or recurrence
after laparoscopic repair include inaccurate assessment of
intraabdominal esophageal length due to elevation of the
diaphragm by pneumoperitoneum, decreased adhesions, less
tactile feedback to determine tension of the crural closure,
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and lack of deep bites at the crura when using laparoscopic
suturing devices (7,10).

To address the high recurrence rates of LPEHR,
surgeons began to examine the use of mesh to reinforce the
hiatal repair given the success of using mesh for inguinal
and ventral hernias (8). In the late 1990s to early 2000s,
several randomized controlled trials (RCTs) compared
recurrence rates after simple suture repair versus suture
repair with mesh reinforcement of the hiatus during
laparoscopic repair (9,11,12). All three RCTs found
decreased short-term recurrence rates with the use of mesh
reinforcement for hiatal hernia repair.

Still, there was concern with the use of mesh at the
hiatus, including complications such as erosion, dense
fibrosis, and esophageal stenosis (8,13-16). These
complications have resulted in serious morbidity including
esophageal perforation and need for reoperation, including
major esophageal or gastric resection (16,17). Concern
for complications from synthetic mesh has since led to the
investigation of other types of intraperitoneal mesh for
reinforcement of the hiatus, but to this day, the practice of
whether to use mesh and what kind of mesh to use remains
highly variable among surgeons (18).

In this article, we will review the evidence for outcomes
from synthetic, biologic, and absorbable synthetic mesh
reinforcement of the hiatus for paraesophageal hernias
(PEH). We will briefly discuss mesh repair of type I hiatal
hernias and the difficult hiatus, and then conclude with
directions for future research.

Synthetic mesh

Early reports of using synthetic mesh for LPEHR involved
the use of polypropylene mesh, which was associated with
visceral adhesions to the mesh, prompting the search for
another option for intraperitoneal mesh (8). One of the first
reports of using polytetrafluoroethylene (PTFE) mesh to
reinforce the crural closure in hiatal hernias was published
by Frantzides and Carlson in 1997 (19). In their report,
the authors described their experience using a PTFE mesh
to circumferentially reinforce the posterior cruroplasty in
a “keyhole” fashion in three patients with a large (>8 cm)
hiatal hernia. There were no complications or recurrences
within the first 11 months of follow-up, prompting the
authors to perform a preliminary comparison between
16 cases of primary cruroplasty to 15 cases of cruroplasty
with PTFE mesh reinforcement (20). At follow up of
12-36 months, they found an 18.8% recurrence in the
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primary repair group versus no recurrence in the mesh
group (P=0.08), suggesting that there may be some benefit
to PTFE mesh reinforcement of the crural repair in large
hiatal hernias.

Therefore, Frantzides et /. published a subsequent
RCT that enrolled over twice as many patients with a hiatal
hernia defect >8 cm undergoing laparoscopic repair (9).
In their analysis of 36 patients undergoing suture repair
versus 36 patients undergoing suture repair with PTFE
mesh reinforcement, patients were followed with an upper
endoscopy and esophagram 3 months postoperatively
and every 6 months thereafter to document any anatomic
recurrence. The authors reported no recurrences in the
mesh group compared to 22% recurrence in the non-
mesh group at a median of 2.5 years (range, 6 months to
6 years) of follow-up (P<0.006). There were no differences
in complications between the two groups and specifically no
mesh-related complications.

The association between synthetic mesh reinforcement
and decreased recurrence rates was affirmed by a subsequent
RCT by Granderath er a/. comparing 50 patients who had
polypropylene mesh reinforcement of the hiatus versus
50 patients who underwent suture cruroplasty without
mesh (11). In this study, patients with gastroesophageal reflux
disease undergoing laparoscopic Nissen fundoplication
were randomized to either hiatal suture repair versus suture
repair with a 1x3 em’ polypropylene mesh sutured across
the posterior crural repair. The authors found a statistically
significant decrease in the rate of recurrence in the mesh
group at one-year follow-up (26% versus 8%; P<0.001). Of
note, patients with mesh reinforcement also experienced
a statistically significant higher rate of postoperative
dysphagia at 3-month follow-up (12% versus 4%; P<0.05),
but this difference disappeared over time with 4% residual
dysphagia in both groups by 1-year follow-up. Similar to
the results published by Frantzides ez al. above, there were
no reported mesh-related complications in this study, which
the authors attributed to keeping the mesh away from the
esophagus, buffered by the fundoplication.

The most recent RCT comparing synthetic mesh use
in LPEHR was published by Oor et 4/., who examined
reinforcement for hiatal defects >5 cm. The authors
compared 36 patients undergoing laparoscopic hiatal repair
with mesh versus 36 patients undergoing repair with suture
alone (21). In contrast to the previously mentioned RCTs,
the authors of this study found no statistically significant
difference in rates of recurrence between the two groups
at 6-month follow-up with endoscopy and/or esophagram
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(25% versus 19.5%, respectively; P=0.581). A possible
explanation for the different outcomes may be the type
of fundoplication used in Oor et 4/.’s study compared
to the other two RCTs. In Oor et 4l.’s study, although
patients were randomized, statistically significantly more
patients underwent a posterior partial fundoplication
(Toupet) in the mesh versus non-mesh group (83.3%
versus 16.7%, respectively; P<0.001), and the rest of the
patients underwent an anterior 180-degree partial (Dor)
fundoplication. Choice of fundoplication was left to the
surgeon’s discretion and was thus unblinded to the use of
mesh. No patients underwent a full, 360-degree (Nissen)
fundoplication, whereas in both Frantzides er 4/’s (9) and
Granderath er 4l’s (11) studies, all patients underwent a
complete Nissen fundoplication. It is unclear how the type
of fundoplication affects recurrence rates for PEHs in
combination with or without mesh reinforcement, as such a
study has yet to be published. However, the nonrandomized
use of Toupet fundoplication in 83.3% of mesh cases versus
only 16.7% of non-mesh cases should certainly be regarded
as a significant confounder in Oor et 4l.’s study, and results
of the study should be interpreted with caution.

Despite level 1 evidence from two RCTs demonstrating
that hiatal reinforcement with synthetic mesh reduced
recurrence rates after LPEHR with no difference in rates of
complications or postoperative symptoms, routine adoption
of the technique was limited by reports of significant
complications resulting from placement of synthetic mesh
at the hiatus such as erosion, stricture, and significant
dysphagia (8,13-15). More recent evidence has reinforced
these concerns. In Miiller-Stich ez a/.’s systematic review of
124 studies on mesh use in LPEHR, the authors found an
overall 0.9-1.9% rate of mesh-associated complications, the
majority (71.5%) of which involved synthetic mesh, either
polypropylene or PTFE, with a synthetic mesh-related
complication rate of 0.8-2.5% (22).

Although mesh-related complications are rare, they
can have disastrous consequences. In their report of 28
hiatal hernia mesh-related complications, Stadlhuber er 4.
described 21 complications specifically related to use
of synthetic mesh, including 16 cases of mesh erosion,
three cases of dense fibrosis, and one case of esophageal
stenosis (16). Major resection (partial or total esophagectomy
or gastrectomy) was required in 45% of the reoperations
for synthetic mesh complications and in 32% of the
mesh complications overall. This is consistent with the
finding that 30% of patients undergoing revisional foregut
surgery end up requiring major resection if they have
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a history of mesh placement at the hiatus, compared to
only 4% incidence of major resection without mesh (23).
As a result, most foregut surgeons avoid using synthetic
mesh during hiatal hernia repair with rare exception, as
demonstrated in a Society of American Gastrointestinal
and Endoscopic Surgeons survey reporting that 65% of
surgeons use biologic material when mesh is used for crural
reinforcement during hiatal hernia repair (18).

Biologic mesh

In an effort to avoid the complications related to synthetic
mesh at the hiatus, when biologic mesh materials hit the
market, surgeons began using them as an alternative to
synthetic mesh. The theoretic advantage of a biologic
prosthesis was that provides a temporary collagen matrix
to allow native tissue ingrowth at the hiatal repair with a
resulting repair that is stronger than native tissue (24). Since
the biologic scaffold dissolves over time as it is incorporated
by the body, the thought was that the mesh could be used to
support the hiatal repair during healing while also avoiding
complications related to having a permanent foreign body
at the hiatus.

In the only published RCT focused exclusively on
biologic mesh use in LPEHR, we compared outcomes of
patients with PEH who had their hiatal repair reinforced
with mesh made from porcine small intestinal submucosa
(n=51) versus primary repair without mesh (n=57) (12).
We found a statistically significant decrease in anatomic
recurrence with the use of mesh reinforcement at six months
postoperatively (9% versus 24%; P=0.04), which encouraged
the use of biologic mesh reinforcement among the surgical
community. However, long-term follow-up at five years
demonstrated no statistically significant difference in
recurrence rates between the two groups (54% versus 59%,
respectively; P=0.7) (25). Nevertheless, there were no mesh-
related complications and no reoperations in the mesh group
throughout the long-term follow-up of median 58 months
(range, 42-78 months). There were also no statistically
significant differences in postoperative symptom or quality-
of-life scores between the two groups either at short-term
or long-term follow-up. In other words, although there
appeared to be no downside to biologic mesh, the short-
term reduction in recurrence rate did not appear durable.

A more recent RCT by Watson et /. compared outcomes
between patients undergoing LPEHR with mesh reinforced
by either synthetic (n=42) or biologic (n=41) mesh versus
patients with no mesh reinforcement (n=43), and found no
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difference in the 6-month recurrence rates between mesh
reinforcement (either synthetic or biologic) versus no mesh
(21.8% versus 23.1%, respectively; P=1) (26). The authors’
definition of recurrence was any intrathoracic stomach
as determined by esophagram or endoscopy, whereas
our study limited recurrence to a hiatal hernia >2 cm
on upper gastrointestinal series. However, even when
Watson er al. limited their analysis of recurrence to cases
in which the hiatal hernia was >2 cm, there was still no
statistically significant difference between the mesh versus
no-mesh groups (2.6% versus 7.7%, respectively; P=0.329).
There were no reported cases of mesh-related erosion or
stricture. At one-year follow-up, there were no differences
in dysphagia rates or satisfaction scores among the three
groups, but biologic mesh was associated with increased
nausea (27.5% versus 15% no mesh and 4.9% synthetic
mesh; P=0.0197) and deceased ability to relieve bloating
(72.5% versus 92.5% no mesh and 97.5% synthetic mesh;
P=0.0017). The authors point out that the magnitude of
these differences was small and unlikely to be clinically
significant. They further reiterated that the overall outcomes
and adverse effects in all groups were similar, and that long-
term analysis with more extended follow-up is needed.

The natural next step was to compare recurrence rates
between synthetic versus biologic mesh for LPEHR,
however the lack of comparative studies renders making
any comparison very difficult. The only randomized trial
published to date that compares biologic to synthetic mesh
for hiatal hernia repair is Watson ez 4l.’s study discussed
above (26). Recurrence of any degree of intrathoracic
stomach was 30.8% in the absorbable mesh group versus
12.8% in the synthetic mesh group, and recurrence limited
to a hiatal hernia >2 cm was 5.9% versus 0%, respectively.
While these differences were not statistically significant, the
results suggest that synthetic mesh may decrease recurrence
rates more than biologic mesh, but perhaps the study
groups were too small to reach statistical significance.

However, a recently published systematic review of
nonrandomized studies by Castelijns et /. did find a
statistically significant decrease in the rate of recurrence
with the use of synthetic mesh reinforcement compared
to biologic mesh (27). The authors pooled 16 studies on
the use of mesh in laparoscopic hiatal hernia repair to
compare 704 patients who received synthetic mesh with
385 patients who received biologic mesh and found a
recurrence rate of 6.8% in the synthetic mesh group versus
16.1% in the biologic mesh group (P<0.05). However,
given the heterogeneity of the included studies, the authors
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highlighted the need for more RCTs to directly compare
outcomes from biologic and synthetic meshes. Fortunately,
there is an ongoing RCT that will compare recurrence
rates and symptomatic/quality-of-life assessments between
synthetic and biologic mesh reinforcement of LPEHR, but
the study completion date is scheduled for August 2020
(ClinicalTrials.gov Identifier NCT02242526) and thus
results are still unavailable.

While there are a number of meta-analyses of case series
and clinical trials on the use of mesh for LPEHR and the
comparison of synthetic versus biologic mesh, interpretation
of the results is limited by the significant diversity of the
included studies (22,28-33). These studies compared cases
in which there were variable indications for hernia repair,
different types/sizes of hiatal hernias, various types/shapes/
positions of mesh, diverse methods of securing mesh, and
different types of fundoplication. In addition, some studies
included cases that involved a lengthening procedure (e.g.,
Collis gastroplasty) and/or relaxing incisions, whereas these
cases were excluded in other studies. Furthermore, the
definition of recurrence (e.g., any intrathoracic stomach
versus only >2 cm intrathoracic stomach) and duration
of follow-up were highly variable among studies. The
extreme heterogeneity among the studies used in these
meta-analyses limits the reliability of any of the conclusions
drawn from the analyses.

However, even if synthetic mesh is ultimately found to
have lower recurrence rates compared to biologic mesh,
observational studies seem to suggest that there are fewer
mesh-related complications from biologic mesh compared
to synthetic mesh. In a paper summarizing mesh-related
complications after hiatal hernia repair, synthetic mesh was
associated with 75% of the reported complications and all
16 cases of erosion related to a specific type of mesh (16).
There was one additional case of mesh erosion associated
with biologic mesh, but it was unclear whether the biologic
mesh or the coexisting synthetic mesh was the underlying
cause of the complication. Li and Cheng likewise reported
that the vast majority of mesh-related erosion at the hiatus
was related to synthetic mesh, with only 2% of the 50
reported cases occurring after a biologic mesh (34). The
only case of erosion related to biologic mesh in their study
was the same one that was combined with a synthetic mesh
as reported by Stadlhuber et a/. Of particular concern is
that 26% of the patients with mesh-related erosion at
the hiatus ultimately require major resection including
distal esophagectomy or partial/total gastrectomy (34).
In contrast, long-term follow-up out to a median of
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4-5 years after biologic mesh placement has revealed no
mesh-related complications (25,35). Thus, it is important
to consider whether the potential decreased recurrence
rate offered by synthetic mesh reinforcement is worth the
added risk of significant morbidity. While the short-term
benefit of biologic mesh reinforcement does not appear to
be durable at 5 years, there are also limited if any long-term
complications from the use of biologic mesh at the hiatus.

Absorbable synthetic mesh

Given the outcomes reported from biologic mesh use in
LPEHR, the absorbable properties that make biologic
mesh appealing for reducing mesh-related complications
may also impair its ability to provide a durable hiatal hernia
repair. In addition, the relatively high cost of biologic mesh
material has limited its routine use for even abdominal wall
hernias (36). Thus, absorbable synthetic mesh material
was developed as a potentially more cost-effective option
for hernia repair (37). Although data are still lacking, the
use of absorbable synthetic mesh in LPEHR may also
be a promising option that combines the more resilient
crural reinforcement provided by synthetic mesh with the
absorptive properties of biologic mesh. Indeed, comparison
of an absorbable synthetic versus biologic mesh for
ventral hernia repair in a rat model demonstrated that the
absorbable synthetic mesh is rapidly incorporated with
less mesh shrinkage compared to biologic mesh, and the
repair was stronger than native tissue at 60 days (38). These
biophysical properties of absorbable synthetic mesh are
encouraging, but whether the results translate to clinical
outcomes remains to be seen. However, there are a few
published case series that suggest positive results when
absorbable synthetic mesh is used for reinforcement during
hiatal hernia repair (39-42).

In a retrospective cohort study, Asti et #/. compared
43 patients who had LPEHR with no mesh reinforcement
to 41 patients who had hiatal reinforcement with Bio-A
mesh (polyglycolic acid/trimethylene carbonate) (40). At a
median 24-month (minimum 1-year) follow-up, there was
a 9.7% recurrence rate in the mesh group versus an 18.6%
recurrence rate in the non-mesh group, although this result
was not statistically significant. There were no differences
in complications and no reoperations in either group. Asti
et al. later reported outcomes of their first 100 cases of any
hiatal hernia repair (90% PEHs) with absorbable synthetic
mesh and reported a recurrence rate of only 9% at a median
30 months of follow-up (41). This recurrence rate was
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similar to the 9.5% recurrence at median follow-up of
14 months (range, 11-34 months) reported by Zehetner
et al. in their review of 35 patients undergoing LPEHR
with Vicryl (polyglactin) absorbable synthetic mesh
reinforcement (39).

In a recent report of 50 consecutive cases of LPEHR
with Phasix-ST absorbable synthetic mesh, Abdelmoaty
et al. reported an 8% recurrence rate at 1-year follow-
up with no reported mesh complications (42). Phasix-ST
mesh is composed of poly-4-hydroxybutyrate with a Sepra-
"Technology coating that allows for placement next to viscera,
with slow resorption over 12-18 months (43,44). While the
results appear promising, the authors noted that they were
unable to determine whether the relatively low recurrence
rate was due to the mesh itself, due to the use of Collis
gastroplasty (used in 42% of cases) or relaxing incisions (4%
of cases), or due to a combination of these techniques.

Currently there have been no reported cases of mesh-
related complications from the use of absorbable mesh
during LPEHR, but the meshes are relatively new and
long-term outcomes have yet to be published.

Type | hiatal hernias

The discussion thus far has focused on repair of PEHs, with
typically an irreducible portion of intrathoracic stomach
and/or with a hiatal defect of >5 cm. However, given a
recurrent hiatal hernia is one of the most common reasons
for symptomatic failure after a fundoplication for antireflux
surgery (45-47), some surgeons have extrapolated the
potential benefit of mesh reinforcement in PEH to type I
(sliding) hiatal hernias (45,46,48-50).

There are no RCTs evaluating the effect of mesh
reinforcement of the hiatus during repair for exclusively
type I hiatal hernias. Although Granderath ez al’s (11)
study likely included a number of patients with type I hiatal
hernias, each group had about 60% of patients with a defect
>5 cm and thus likely included a majority of PEHs.

There are limited published case series comparing
the effect of mesh reinforcement of the hiatus for type I
hiatal hernias. Kamolz et /. examined the outcomes of
100 patients with synthetic mesh reinforcement of the
crural repair during laparoscopic antireflux surgery and
compared them to outcomes of 100 patients without mesh
reinforcement (45). At 1-year follow-up, there were no
recurrences in the mesh group compared to 9% in the non-
mesh group based on endoscopy. The mesh group was
associated with increased rates of dysphagia at 3 months
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postoperatively (35.4% versus 20.8%), but there were no
differences by 1 year after surgery (4.8% versus 5.3%).
Similarly, Jacobs et al. found decreased recurrence rates in
patients who underwent laparoscopic antireflux surgery
with biologic mesh reinforcement of the hiatus compared to
repair without mesh (3.3% versus 20%, respectively) (48).
Note that neither of these studies specified the size or type
of hiatal hernias repaired, and it is possible that some PEHs
were included with variable frequency in either group.

Turkcapar et al. specifically excluded all PEHs in
their case series examining 511 patients who underwent
laparoscopic fundoplication with synthetic mesh (n=176)
versus without mesh (n=335) reinforcement of the crural
repair (46). The authors found a recurrence rate of 1.8% in
the mesh group versus 6% in the group without mesh based
on endoscopy and/or esophagram at a follow-up of a least 2
years and a mean follow-up of 75 months (P=0.036). There
were no differences in dysphagia between the two groups
and no reported mesh-related complications.

Schmidt er /. examined the effect of biologic mesh
reinforcement on recurrence rates for small hiatal defects,
defined as measuring 1-5 cm on either preoperative
esophagram or endoscopy (50). The authors compared
laparoscopic fundoplication with mesh (n=38) versus
without mesh reinforcement and found that at 1-year
follow-up with esophagram and/or endoscopy, the rate of
recurrence in the mesh group was 0% compared to 16% in
the group without mesh (P=0.017).

Of note, none of these studies were randomized and all
represented case series in which mesh reinforcement was
introduced and implemented as standard practice after a
specific time point. Thus, the non-mesh group comprises
patients operated on earlier in the series, whereas patients
in the mesh group were operated on later in the surgeons’
experience. The sequential collection of data for one group
followed by the comparison group can confound the results
given that recurrence rates have been observed to decrease
over time as surgeons overcome their learning curve (51).

There is currently no high-quality evidence that mesh
reinforcement of the hiatus reduces recurrence rates in
type I hiatal hernias, although results from a few case series
suggest a possible benefit. Nonetheless, few surgeons
believe mesh should be used for type I hiatal hernias undil a
benefit is clearly shown for larger PEHs.

The difficult hiatus

When the crura cannot be approximated at all or will only
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do so under excessive tension, a diaphragmatic relaxing
incision with mesh reinforcement is recommended to
decrease tension at the hiatus (6,52,53) (Figure 14,B).
Diaphragmatic relaxing incisions can be made either to
the left or the right of the hiatus, or even bilaterally when
needed to allow approximation of the crural pillars and
primary closure of the hiatal defect.

"Typically, a right-sided diaphragmatic relaxing incision
is preferred as the first maneuver to close a difficult hiatus
(Figure 1C,D,E), and can reduce average tension at the
hiatus by 46% (52). The right-sided relaxing incision is
preferred as it typically involves just a small incision parallel
to the right crus. In addition, the caudate and left lateral
segment of the liver may help cover the defect to minimize
the occurrence of a diaphragmatic hernia. In contrast, a left
diaphragmatic relaxing incision is not only more exposed,
but it requires a large lateral incision to avoid injury to
the pericardium and phrenic nerve (6). However, if the
right crus is excessively attenuated, fibrotic, or too close to
the inferior vena cava, a left-sided diaphragmatic relaxing
incision can certainly be used as the initial maneuver to
reduce radial tension at the hiatus (6,53). On rare occasions,
bilateral relaxing incisions may be needed to decrease
the radial tension enough to approximate the crus. Some
authors also advocate intentional entry into the pleural
space to improve pliability of the diaphragm and reduce any
tension from an adhered lung (6,7,52).

Any diaphragmatic defect from a relaxing incision
should be covered with mesh to prevent herniation of
intraabdominal contents (Figure 1E). On the right side,
it is debatable whether to use synthetic or biologic mesh.
There are no studies specifically comparing synthetic versus
biologic mesh for a right-sided diaphragmatic relaxing
incision. Those who advocate for synthetic mesh repair
believe biologic materials should never be used to bridge
a gap, while biologic proponents point to liver protection
and lack of published evidence on right crural hernias.
Regardless, the type of mesh at this location is unlikely to
have great significance since the mesh is placed away from
the esophagus and is protected from the viscera by the
caudate and left lateral lobe of the liver. For a left-sided
relaxing incision, we recommend the use of synthetic mesh
only, since absorbable mesh can result in a diaphragmatic
hernia once the mesh absorbs in this exposed position (6,53).

Conclusions

The literature to date supports the potential of mesh to
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Figure 1 The difficult hiatus. There is a wide hiatal defect (A) and excessive tension is noted as the defect is repaired (B). A right

diaphragmatic relaxing incision is performed (C), which allows for complete primary closure of the defect (D). The repair is reinforced with

a biologic mesh that has been secured with both fibrin glue and sutures (E).

decrease recurrence after LPEHR compared to primary suture
cruroplasty. The evidence is great for synthetic materials,
but these are also associated with devastating, albeit rare,
complications when placed at the hiatus. On the other hand,
there are fewer reports of complications related to biologic
mesh, but little evidence for preventing long-term recurrence
5 years and beyond. Newer absorbable synthetic mesh may
reduce the cost associated with biologic materials but data on
efficacy compared to synthetic or biologic mesh are lacking.
There is no strong evidence to either support or oppose
the use of mesh reinforcement at the hiatus, although mesh
should certainly be used to cover a diaphragmatic defect
resulting from a relaxing incision for a difficult hiatus.

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved.

Unfortunately, there is a lack of high-quality comparative
data between different types of mesh for LPEHR, so when
mesh is needed, there is little evidence to guide which type
to use within the main three categories of mesh.

Future research should focus on RCTs to determine
long-term outcomes for different types of mesh compared
to each other, as well as compared to non-mesh LPEHR.
This topic has many unanswered questions deserving of
further investigation.
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