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Abstract

Introducction:

Paraesophageal hernias represents 5 to 10% of all hernias. The use of mesh in hiatal
hernia repair has shown to lower recurrence rates. Frantzides et al. report a complication
incidence such as esophageal erosion in up to 10.1% of patients. Sathasivam et al. report si-
milar results using polypropylene and polytetrafluoroethylene. Currently covered polyester
meshes with collagen are available offering an alternative option to reduce these complica-
tions. This manuscript describes a case series using laparoscopic giant hiatal hernia repair
using this modified mesh. Recurrence rates are analysed to determine benefits vs risks using
this surgical approach.

Methods:

This is a retrospective descriptive study from November 2013 to February 2017, twenty-
four patients suffering from symptomatic grade III — IV giant hiatal hernias were taken
to laparoscopic hernia repair using polyester collagen covered mesh (Parietex Composite
HiatalR).

Results:

From November 2013 through February 2017, a total of 24 patients were included in this
series, 22 were programmed surgeries and two emergency surgery due to a gastric volvu-
lus. All procedures were laparoscopic. Average surgery time was 92.6 minutes and average
hospital stay was 26 hours. At 36 months postoperative, one patient suffered an esophageal
mesh erosion (incidence of 4.1%) requiring a distal esophagectomy, proximal gastrectomy
and gastric tube reconstruction.

Conclusion:

The use of mesh in laparoscopic paraesophageal hernia repair should be routine in order
to reduce the maximum hernia recurrence, however as evidenced in our study it has not
been designed an ideal mesh for esophageal hiatus.

Keywords: Paraesophageal hernias, mesh, laparoscopic, hiatus.

Resumen

Introduccion:

Las hernias paraesofagicas representan del 5 al 10% de todas las hernias. El uso de mallas en la
reparacion de las hernias del hiato a mostrado disminuir las recurrencias. Frantzides y colabo-
radores reportaron una incidencia de erosion esofagica en el 10.1% de los pacientes, similar a lo
reportado por Sathasivam y colaboradores con malla de polipropileno y politetrafluoroetileno.
Actualmente las mallas de poliéster cubiertas con colageno estan disponibles y ofrecen una alter-
nativa para la reduccion de las complicaciones. Este manuscrito describe una serie de pacientes
abordados por laparoscopia para el manejo de hernia hiatal usando malla modificada. Se revisa-
ron los rangos de recurrencia para determinar el riego vs beneficio del abordaje.

Metodos:

Se realizd un studio retrospective de noviembre de 2013 a febrero de 2017, incluyendo a los
pacientes con hernia hiatal gigante sintomatica grado III y IV, que fueron llevados a manejo her-
niorrafia laparoscépica usando malla recubierta de poliéster recubierta de colageno (Parietex
Composite HiatalR).
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Resultados:

Durante el tiempo del estudio, fueron intervenidos 24 pacientes, 22 para cirugia progra-
mada y 2 para cirugia de emergencia debida a volvulo gastrico, todos por laparoscopia. El
tiempo promedio de cirugia fue de 92.6 minutos y el tiempo promedio de estancia hospi-
talaria fue de 26 horas. A los 36 meses de postoperatorio se evidencio en 1 paciente una
erosion esofagica por la malla (incidencia del 4.1%), que requirié una esofagectomia distal,
con gastrectomia proximal y reconstruccién del tubo gastrico.

Conclusiones:

El uso de malla para el reparo de hernia hiatal disminuye la incidencia de recurrencias,
sin embargo como se evidencia en nuestro estudio, no se ha disenado la malla ideal que
evite por completo las complicaciones para el hiato esofagico.

Palabras clave: Hernias paraesofdgicas, malla, laparoscopia, hiato.

Introduction

Paraesophageal hernias represents 5 to
10% of all hernias. Type III is the most com-
mon. Currently, a definition for a giant pa-
raesophageal hernia does not exist. Some
authors describe it as a herniation of 30% of
the stomach while others consider it to be
at least 50%. Another common description
is a hernia defect of 5-8 cm.!> 2 3 This type
of hernia can produce multiple symptoms;
however, the ideal treatment approach is
still in controversial. Complications include
torsion, perforation, bleeding, and gangre-
ne in 26% of symptomatic patients. Elective
surgery reduces the risk

of complications to 2%. Recent trials have
shown that non-surgical management may
benefit asymptomatic patients. Surgery be-
nefits 1 in every 5 patients, thus candidates
should be chosen wisely.l» 2 3 Since its in-
troduction twenty years ago, laparoscopic
approach has shown to reduce the inciden-
ce of complications as well as reduce hospi-
tal stay. Although the use of mesh in hiatal
hernia repair has shown to lower recurrence
rates, few studies show a significant reduc-
tion. Frantzides et al. report a complication
incidence such as esophageal erosion in up
to 10.1% of patients (Figure 1).

Figure 1. A: Dissection following hernia reduction; B: Hernia repair using Mesh; C: Mesh eroded esophagus
during gastroscopy.
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Figure 2. A: Distal esophagectomy with proximal gastrectomy; B: Old mesh retrieved from the gastroesophageal
junction.

Sathasivam et al. report similar results
using polypropylene and polytetrafluo-
roethylene (Figure 2).

Currently covered polyester meshes with
collagen are available offering an alterna-
tive option to reduce these complications.
This manuscript describes a case series
using laparoscopic giant hiatal hernia repair
using this modified mesh. Recurrence rates
are analysed to determine benefits vs risks
using this surgical approach.1.2,3

Methods

This is a retrospective descriptive study
that include all adult patients who were
taken to laparoscopic hernia repair using
polyester collagen covered mesh (Parietex
Composite HiatalR) due to symptomatic
grade III - IV giant hiatal hernias from Nov-
ember 2013 to February 2017.

Patients who came to the emergency de-
partment presenting symptoms of the up-
per gastrointestinal tract were taken to an

upper digestive endoscopy and if it showed
an intrathoracic stomach greater than 2
cm’s with any other cause that generated
symptoms was considered a hiatal hernia
and according to the Roma criteria, patients
had high resolution pH-metry, manome-
tries and upper barium swallow to exclude
other diagnosis and consider symptomatic
hiatal hernia. Hernia size (crus size), type,
and esophagogastric junction locations
were mapped. The patients who were taken
to emergent surgery had a thoracoabdomi-
nal CT scan done to evaluate hernia cha-
racteristics, identify intestinal ischemia,
perforation, pneumomediastinum and
pneumoperitoneum. High risk ischemic le-
sions were also ruled out. Mesh cruroplasty,
was applied by decision of the surgeon, ba-
sed on standard operative findings like pre-
sence of muscle splitting and quality of the
crus muscles.

The variables included were sex, age, her-

nia type, size, hernia contents, surgery time,
bleeding, recurrence rates, complications,
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mesh burying, conversion, oral feeding, ICU
stay, hospital stay, reintervention and mor-
tality.

All patients were managed by a multidis-
ciplinary team consisting of general sur-
gery, gastroenterology and anaesthesio-
logy. Barrett’s oesophagus screening was
done since a 13% pre-op and 28% post-op
incidences have been reported. All patients
signed informed consent forms after a tho-
rough explanation about treatment options,
prognosis and risks.

Follow-up period included almost 3 cli-
nical evaluations, 6 months, 12 months and
36 months. If any patient present symptoms
a UGI was performed and in the 36 months
UGI was performed in symptomatic and as-
ymptomatic population.

Were excluded patients with laparosco-
py contraindications, prior hiatal hernia or
anti-reflux surgery, laparoscopy approaches
that use another mesh material, or whom
the follow-up period was not completed.

Surgical Technique

Patients had prophylactic antibiotics, com-
pression stockings and intermittent pneu-
matic compression device. Patients were
placed in the lithotomy position, the sur-
geon stood in the french position, the first
surgical assistant stood at the surgeon’s left.
The scrub nurse stood at the first assistant’s
right.

Using an open umbilical Hasson technique,
pneumoperitoneum was created through a
12-mm port, a 40 Lpm flow was placed un-
til a 14-mmHg pressure was obtained. Using
a 30-degree laparoscope, a 12mm port was
placed in the right flank and three additio-
nal 5 mm ports were placed under direct vi-
sion, one in the left flank and the other two
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in the right subcostal area. Using atraumatic
forceps, the hernia content was pulled and
reduced. The right gastrohepatic ligament is
then dissected using a laparoscopic Ligasure
disector (Medtronic Inc, Minneapolis, USA)
until the right diaphragmatic pillar is obser-
ved. The herniated sac is then dissected and
resected, identifying the diaphragmatic bor-
ders of the esophageal hiatus and the hernia
ring until the left esophageal pillar is seen.

The gastroesophageal junction is dissected
until obtained at least 3 cm of intra-abdomi-
nal length and held with a Penrose drain.

The diaphragmatic pillars are closed using
simple interrupted intracorporeal polyester
ethibond 2-0 sutures (Ethicon, Inc., Cin-
cinnati, OH, USA). The hiatus is calibrated
using a 60 F bougie and a collagen covered
polyester mesh (Parietex Composite HiatalRr,
Medtronic Inc, Minneapolis, USA) is placed
using an onlay technique surrounding the
intra-abdominal esophagus. The mesh is fi-
xed using absorbable tacks (Medtronic Inc,
Minneapolis, USA) placed on the pillars with
caution avoiding the pericardium. The next
step is a 360-degree Nissen fundoplication
using three simple interrupted polyester
2-0 Ethibond (Ethicon, Inc., Cincinnati, OH,
USA) sutures with a fundus-gastric-esopha-
gus-fundus-gastric approach. Haemostasis
is checked, ports are removed under direct
vision and pneumoperitoneum is evacua-
ted. The two 12mm port site abdominal
aponeurosis are closed using polypropylene
I (Ethicon, Inc., Cincinnati, OH, USA) sutu-
res. Subcuticular Prolene 3-0 (Ethicon, Inc.,
Cincinnati, OH, USA) sutures were used for
skin closure. On POD 1 patients were taken
to a contrasted upper GI radiography and a
liquid diet was ordered. Patients were dis-
charged on POD 2 and the same upper di-
gestive X-ray was repeated at one-month
postoperative. A 36-month follow-up was
conducted.
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Results

From November 2013 through February
2017, a total of 24 patients were included in
this series, 22 were programmed surgeries
and two emergency surgery due to a gastric
volvulus. Demographic characteristics of
the patients are shown in the Table No. 1.

with good tolerance. One patient had a her-
nia recurrence at 24 months post op (4.1%),
however it was the third recurrence in this
patient specifically. At 12 months posto-
perative, 8.3% (two patients) developed
dysphagia which were treated with pneu-
matic endoscopic dilations. No gastroe-
sophageal reflux was reported (Table No. 2).

Patients N=24 patients

Age (years) 68.5
Gender

Male 68%
Female 32%
Hypertension 53%
Diabetes 15%
Chronic  obstructive pulmonary | 8%
disease

Body mass index (Kg/m?) 275

Table 1. Demographic characteristics

All patients had a collagen covered polyes-
ter mesh (Parietex Composite HiatalR, Med-
tronic Inc, Minneapolis, USA) hiatal her-
nioplasty performed. All procedures were
laparoscopic. No surgeries were converted
from laparoscopic to open, mean hernia size
was 4.3 cm, and the most common hernia
type was paraesophageal III (86%). Average
surgery time was 92.6 minutes and mean
hospital stay was 26 hours.

No ICU admissions were required. In the
immediate postoperative period, no compli-
cations were documented and no re interven-
tions were necessary. The Clavien Dindo score
was used to evaluated complications. At 36
months postoperative, one patient suffered an
esophageal mesh erosion (incidence of 4.1%)
requiring a distal esophagectomy, proximal
gastrectomy and gastric tube reconstruction.

At POD 1, all patients received a liquid diet

Patients taken to Laparoscopic Hiatal Hernioplasty using

Hiatal®). N=24 patients

91.8 %
8.2%
100,00%
0,00%
0,00%
43 cm
I (86%)
92.6 minutes
Hospital stay 26.3 hours
ICU admission 0%
0,00%
0,00%

Elective Surgery

Emergency Surgery

Laparoscopic approach

Open approach

Conversion

Average Hernia size

Hernia Type

Average Surgery Time

Reintervention

Early Complications

Late complications associated with Mesh 41%
(esophageal erosion)

Oral Feeding at 24 h

100,00%
82%
0,00%

Dysphagia

Post-op GE reflux

Recurrence 4%

Table 2. Perioperative Outcomes

Discussion

Throughout history, paraesophageal
hernias have been managed surgically to
prevent complications such as volvulus
and obstruction. However, with a progres-
sive increase in surgical morbidity and
mortality, most asymptomatic or hernias
with mild symptoms which do not affect
quality of life have been offered a medical
approach. Whereas type IV hernias and
symptomatic type II and III hernias are
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treated surgically.*>678 Most gastrointes-
tinal symptoms are the primary indication
for a surgical treatment. Other symptoms
such as respiratory or chronic anemia may
indicate other underlying conditions.%%°
Historically, a thoracotomy or laparotomy
incision were used for a surgical approach.
Today, a laparoscopic approach has become
the gold standard for paraesophageal her-
nia surgical repair. The laparoscopic surgery
allows a better visibility especially when
dissecting the mediastinum, improving the
esophageal lengthening, and avoiding the
need to perform a Collis gastroplasty. Ove-
rall, it shortens hospital stay and faster re-
turn to daily activities.#%10:11 Draaisma et
al. reported a mean hospital stay following
laparoscopic paraesophageal hernia repair
of 3days, in comparison to an open approach
of 10 days. In this series a mean hospital stay
of 1.5 day was reported. Laparoscopic mor-
bidity was reported to be 4.3% whereas an
open approach had a 16.2% morbidity. This
series reported no morbidities.®12:13,14 Re-
currence is the only result which laparosco-
py has not shown superiority in comparison
to open surgery. 1914 Various modifications
have been done to reduce laparoscopic sur-
gery morbidity: Total hernia sac resection,
the use of fundoplication, use of a gastros-
tomy feeding tube or gastropexy, and the
use of mesh %14, Significant differences have
also been reported when comparing an ab-
dominal approach vs thoracic with the ab-
dominal being more feasible. The antireflux
component of this surgery offers a posto-
perative reflux prevention strategy since
the paraesophageal hernia dissection re-
quires an alteration of the inferior esopha-
geal sphincter. In 2011 a prospective study
was done with 60 patients set in two groups
according to their post-operative recovery.
One group had both hernia repair and fun-
doplication, and the other group had an
Allison repair. The results showed that the
incidence of postoperative esophagitis was

www.amsjournal.eu | 24

greater in the Allison group (28%) than in
fundoplication group (7%). Additionally,
patients without fundoplication had increa-
sed abnormal pH tests following surgery.
Besides combating reflux, fundoplication
also helps keep the stomach subdiaphrag-
matic, lowering hernia recurrences as seen
in this series.®"13141516 Another retros-
pective study over 20 years including 95
patients with hernia repair without fundo-
plication, had a 33% recurrence.1%1%18 1n a
recent study with 60 patients all suffering
from gastroesophageal reflux, 35 had hernia
repair with fundoplication while 25 did not.
In the non-fundoplication group, 28% had
postoperative esophagitis and 39% had ab-
normal pH values. In a study of 4 patients
with paraesophageal hernias type II, and 11
patients with type III hernias, all had fundo-
plication performed. At one year following
surgery, no patients had signs or symptoms
of esophagitis or reflux. This series showed
similar results despite two patients requi-
ring endoscopic treatment after presenting
dysphagia. Therefore, authors recommend
using fundoplication as a routine part of pa-
raesophageal hernia repair.481418

A point of controversy in the management
of paraesophageal hernia is the use of mesh
and the type specific of mesh employed.

Several comparative studies have shown
that patients who undergo repair plus
mesh insertion have a lower risk of recu-
rrence than those who only underwent
primary closure. However, patients may
develop complications such as adhe-
sions, mesh shrinkage, foreign body re-
action and tissue erosion that will requi-
re reoperation for revision and removal
of the prosthetic material. In addition,
another problem with the use of mesh is
the increase of late dysphagia up to 13%,
as evidenced in our series ©81415 For that
reason some authors has tried to descri-
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be techniques for measurement the ten-
sion of crural closure during cruroplasty,
trying to offer the possibility to optimise
the procedure, and reduce complications.
Demonstrating that may be more useful
to know the tension of the crural closu-
re than hiatal size to guide the operating
surgeon to selective use of mesh repair. 1°

A prospective, randomized controlled
study of Nissen-type fundoplication plus
cruroplasty vs Nissen-type fundoplica-
tion plus cruroplasty with mesh place-
ment in 72 patients, showed that 22% of
patients had recurrence in the first group
while in the mesh group were not recu-
rrence. A systematic review of the lite-
rature concluded that the mesh reduces
the recurrence of paraesophageal hernia
after a laparoscopic repair, findings like
our study. Another randomized multicen-
ter controlled study of primary repair and
biological mesh placement of 108 patients
undergoing laparoscopic paraesophageal
hernia repair showed, in a follow-up of 58
months, that the short-term recurrence
rate was more than double at 6 months
in the primary group, 59% of patients in
the primary repair group had a recurrence
versus 54% in the biological mesh group.
There was also no statistically significant
difference in the quality of life between
the two groups. As a result, due to the as-
ymptomatic nature of most recurrences,
properly performed cruroplasty may be an
adequate option for the repair of parae-
sophageal hernias, without incurring the
cost of a biological mesh and the possible
side effects of using the mesh. ¢:11,12,15

In a review carried out by Standhubrer and
collaborators of 28 cases of mesh-related
complications, where erosion of the mesh,
esophageal stenosis and fibrosis presented,
it was demonstrated that these complica-
tions were not related to any particular

mesh, since they occurred in patients
with polypropylene mesh, polytetrafluo-
roethylene and biological mesh, as reported
by Sathasivam et al., however, in our study
was presented a case of esophageal erosion,
using polyester mesh with collagen coa-
ting (Parietex Composite HiatalR, Medtro-
nic Inc., Minneapolis, USA), although with
an incidence lower than that reported in
the literature of 4.1% vs. 10.1%. No reports
were found in the literature of Esophageal
erosion associated specifically to the use of
this type of mesh, this would be the first re-
ported in the literature, as evidenced Huddy
and collaborators in their meta-analysis
were no reports esophageal erosions in the
short term, however the complications as-
sociated to the mesh requires surgical revi-
sion, and more aggressive procedures such
as distal esophagectomy and proximal gas-
trectomy, as shown in our study and Zani-
notto and Gouvas series where 3 patients
required reoperation due to severe dyspha-
gia and dense fibrotic reaction secondary to
the non-absorbable mesh, evidence compa-
rable to Targarona et al study, where 9 of 77
patients were taken to hiatal hernia repair
with mesh and 3 required surgical revision
by complications related to the mesh. That
is why it has been proposed to use absor-
bable mesh to reduce some of these com-
plications and alternative surgical tech-
niques such as relaxation incisions in the
diaphragm plus cruroplasty proposed by
Huntington et al, in order to place the mesh
away from the esophageal hiatus, which has
been applied by Alicuben et al, in 10 of 47
patients, with biological mesh of human
dermis and relaxation incision in the right
diaphragm, without evidence of complica-
tions with the mesh or recurrences.!>37912

Antoniou et al carried out a study using por-
cine dermal collagen meshes, showing that
the use of these, results in a lower forma-
tion of adhesion and fibrosis and improved
neovascularization, as an advantage of the
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biological implants vs the synthetic mes-
hes. Another study carried out by Schmidt
et al, compared the repair with biological
mesh vs cruroplasty without mesh in 70 pa-
tients with hernias less than 5 cm. After one
year follow up barium study and endoscopy
were performed in patients with high recu-
rrence. In the group of patients undergoing
cruroplasty, 5 of 32 patients (16%) had re-
currence, while none of the 38 patients who
underwent mesh repair had recurrence. On
the other hand, Oelschlager et al investiga-
ted the use of the porcine small intestine
submucosa as a biological mesh to com-
plement the laparoscopic repair of parae-
sophageal hernia in a prospective rando-
mized multicenter trial of 108 patients with
or without biological mesh, 6 months later,
90% of patients were taken to gastrointesti-
nal tests showing a significant reduction in
recurrence rates in patients who underwent
repair and placement of biological mesh of
9% compared to patients without mesh in-
sertion (24%).%-13,16,18

Lee et al, studied the use of human ace-
llular dermal matrix mesh in 52 patients,
and after a year they found that there was
a recurrence rate of only 3.8% without pre-
senting complications related to the mesh,
however in our study no biological mesh
were used, due to its high cost and reab-
sorption that not allow long-term preven-
tion of hernia recurrence, as shown by Oels-
chlager et al, with a decrease in recurrence
to one year, but in the long-term follow-up
at 5 years recurrence increased to 59%, si-
milar to cruroplasty without mesh. Gran-
derah and Koch showed a reduction of recu-
rrence in the first year, but at 25.6 months a
40% recurrence, similar to Sathasivam et al,
in a systematic review and a meta-analysis
in 2018 with 942 patients in 9 studies, fin-
ding similar outcomes, however a lower re-
currence was found in the mesh hiatoplas-
ty group with a P statistically significant.
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Zethener et al, used polyglactin mesh in 35
patients, with no complications associated
with the mesh and a recurrence of 9.5%,

but with a short-term follow-up of only 14
monthS. 1’2;3)6,8;9,14,16,17,18.

The main limitation of this study is that
it is an observational retrospective study
without randomization or control arm.

Conclusion

The use of mesh in laparoscopic parae-
sophageal hernia repair reduces the maxi-
mum hernia recurrence, however more
prospective and comparative studies should
be done. As evidenced in our study it has not
been designed an ideal mesh for oesopha-
geal hiatus.
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