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INTRODUCTION

The esophagus passes through an opening in the diaphragm
(i.e. esophageal hiatus) as it courses through the chest to
the abdomen eventually ending at the stomach. This opening
is usually adequate for passage of the esophagus and nothing
else (Fig. 1). However, patients that have a hiatal hernia
have an enlarged opening. There are four different types of
hiatal hernias described. Giant hiatal hernia is defined as
greater than one third of the stomach in the thoracic cavity1

and representing 5 to 10% of all hiatal hernia.2 The hiatal
opening in a patient with a large hernia is wide, with the
right and left Crura very thin and often separated by 5 cm
or more.2 Types of hiatal hernia are represented
diagrammatically in Figures 1 to 2D.

Traditionally repair of giant paraesophageal hernia has
been performed through laparotomy or thoracotomy, with
the advent of laparoscopy, nowadays giant hiatal hernia (type
III, type IV) are performed with laparoscopy.3 The
recurrence rate after laparoscopic repair of hiatal hernias
with paraesophageal involvement (LRHP) is reported to be
high.4

Several recent reports have shown laparoscopic repair
of paraesophageal hiatal hernia.5-7 Suggesting that it is
feasible and effective obtaining comparative result to open
surgery.
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AIMS AND OBJECTIVES

The aim of this review is to analyze the role of laparoscopic
prosthetic cruroplasty in the management of Giant hiatal
hernia.

MATERIALS AND METHODS

A systematic Google, Highwire press search looking for all
of the studies published in English in relation to treatment
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Fig. 1: Anatomy of hiatus
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of giant paraesophageal and mixed hiatal hernias was
performed (Figs 2A to D). Particular attention was paid to
the use of meshes for reinforcement of the hiatal repair.

OPERATIVE PROCEDURE

The standard surgical technique include:
• Standerd five cannula technique
• Devide the lesser omentum to expose the right hilar piller

within the sac
• Reduction of hernia by means of atraumatic grasper in

a hand over hand fashion
• Complete excision of sac

• Primary closure of hiatal hernia defect with either suture
approximation of crura or by different type of mesh
application (for tension free repair)

• After closing the hiatus a fundoplication (Nissen or
toupet) with or without collis gastroplasty will complete
the operation depending upon the finding of intraoperative
assessment of short esophagus and esophageal
manometry.
The most controversial issue in the use of prostheses in

the hiatus is the surgical technique. Several models have
been proposed,8 which are discussed below.
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Figs 2A to D: Types of hiatus hernia
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Tension-free Techniques

1. One tension-free technique is anterior placement of a
triangular piece of mesh, proposed by Paul et al9 (Fig. 3).
A triangular or semilunar polytef patch is placed to
occlude the anterior segment of the hiatus and fixed
with staples or stitches. The stomach is fixed to the
abdomen and a fundoplication is added.

2. For posterior placement of a triangular piece of mesh
(Fig. 4), the aim is the same as in the technique for
anterior placement. Kuster and Gilroy11 proposed a
posterior segmental occlusion, occluding the base of
the pillar overture, and placing the esophagus anteriorly,
fixing the mesh with staples or stitches. Fixation to the
abdominal wall or a gastrostomy is also performed.12

3. A third technique involves onlay of a piece of mesh,
with a hole facilitating the passage of the esophagus.
The mesh covers the whole of the hiatal defect, and no
attempt is made to close the hiatus (Fig. 5).

4. There are several shapes of mesh designed to allow the
passage of the esophagus and to facilitate fixation (e.g.
U shape,13,14 A shape15) (Fig. 6). Casaccia et al15 recently
proposed a composite polytef-polypropylene A-shaped
mesh. This mesh was designed according to the strength
lines of the hiatus and produced good results after 8
months of follow-up.

5. A piece of mesh may be placed just covering the defect
below the esophagus, overlapping both pillars laterally.
This was described by Basso et al16 (Fig. 7).

6. In another technique, after a standard closure of the
hiatus, a relaxing incision lateral to the right crura is
placed, and a patch is fixed with stitches or staples

Fig. 3: Tension-free repair: Anterior placement of
a triangular piece of mesh10

Fig. 4: Tension-free repair: Posterior placement of a triangular
piece of mesh11

Fig. 6: Shapes of mesh designed to allow passage of the
esophagus and to facilitate fixation (U shape,13,14 A shape15)

Fig. 5: Tension-free repair: Onlay piece of mesh, with a hole
facilitating the passage of the esophagus
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Fig. 7: Tension-free repair: Piece of mesh just covering the defect
below the esophagus, overlapping both pillars laterally16

Fig. 9: Nontension-free repair with reinforcement of the crural closure
to avoid the cutting effect of the stitches, using simple stitches with
Teflon or Dacron pledgets19,20

Fig. 10: Nontension-free repair with reinforcement of the crural
closure, using a polypropylene strip along the crura to hold the stitches

covering the diaphragmmatic defect (Fig. 8). Described
by Huntington in 1997,17 it has been also proposed by
Horgan et al.18

Nontension-free Techniques

A buttress mesh technique has also been described (Figs 9
to 11). A long strip of mesh is placed below the esophagus,
covering the pillar closure (Fig. 12). The advantage is that
it avoids the encircling of the esophagus, reducing the risk
of dysphagia or erosion. Champion and Rock22 reported
good results in a series of 52 cases, with a recurrence rate
of 2%.

Fig. 8: Tension-free repair. After a standard closure of the hiatus, a
relaxing incision lateral to the right crura is performed, and a patch is
fixed with stitches or staples covering the diaphragmmatic defect17,18

Fig. 11: Nontension-free repair with reinforcement of the crural closure,
using a polypropylene piece of mesh covering both edges of the pillars21
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Acellular human dermal matrix may be an effective
method to buttress the crural closure in patients with large
hiatal hernias. Longer follow-up in larger numbers of patients
is needed to assess the validity of this approach. 25

COMPLICATIONS

Early nonreoperative complications26

• Dysphagia
• Heartburn
• Chest pain
• Fever
• Epigastric pain
• Weight loss.

Main reoperative complications26

• Intraluminal mesh erosion
• Esophageal stenosis
• Dense fibrosis.

DISCUSSION

The most common mesh types used in different studies
were biomaterial then polytetrafluoroethylene and
polypropylene. Suture anchorage was the most common
fixation technique . The findings in different studies showed
on an average failure rate of 3%, a stricture rate of 0.2%,
and an erosion rate of 0.3%. Biomaterial tended to be
associated with failure, whereas nonabsorbable mesh tended
to be associated with stricture and erosion.

On the basis of various studies, it appears that the
tension-free repair of large hiatal hernias (type II and III)
with polypropylene–PTFE mesh is technically feasible and
easy to perform. The novelty represented by the new shape
of the mesh and the use of a composite material for this
region is encouraging.

 Follow-up period is too short in most of the present
literatures, but short-term functional results are promising.
Only long-term evaluation will allow judgment of the
effectiveness of laparoscopic mesh repair in patients with
large hiatal hernias.

 Further studies are necessary to define which hiatal
defects canbe successfully treated with a simple cruroplasty
and which ones need a prosthetic reinforcement.

CONCLUSION

Laparoscopic hiatal hernia repair using mesh resulted in a
low recurrence rate3,8,12-15 which appeared to be lower than
that obtained historically without mesh. Different mesh
placement tecniques has their own merits and demerits.

Placement of onlay mesh around the esophagus with a
hole in the middle, once the defect has been closed, has
been used (Fig. 13). There are also pre-shaped meshes
designed to adapt anatomically to the characteristics of the
anatomic area.23,24

REPAIR MATERIALS

The prostheses available for hiatal reinforcement are made
of a range of materials. Most authors agree that the material
used should be nonresorbable, because resorbable material
(polyglycolic acid) loses its mechanical properties as it is
resorbed. Nonresorbable material may be made of
polypropylene, polytef, or composite (polytef plus
polypropylene). Recently, surgisis a nonresorbable material
of biological origin has been used. 24

Fig. 12: Nontension-free repair with reinforcement of the crural closure
using buttress mesh. A long strip of mesh is placed below the
esophagus, covering the pillar closure22

Fig. 13: Nontension-free repair with reinforcement of the crural
closure. Onlay mesh is placed around the esophagus once the defect
has been closed23,24
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Thus laparoscopic mesh hiatoplasty for giant hiatal hernia
is acceptable though certain mesh related complications are
worse than recurrence which are up to certain extent are
surgically correctable complications26 and as per different
studies no one mesh type is clearly superior in terms of
avoiding failure and complication.
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