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Abstract
Laparoscopic antireflux surgery represents the gold standard in the treatment of gastroesophageal reflux disease, especially with hiatal hernia. Meshes have been 
proposed to help reduce the recurrence rate, but mesh-related complications such as dysphagia, stricture and erosion into the esophagus or stomach could occur, 
so, available data have not established a clear role for mesh using and it is still debated. Probably, we need more strict and precise indications so that the use of 
mesh will be considered useful and safe in some conditions only, according to the hiatal surface hernia. Furthermore, the ideal type of mesh (synthetic or biologic) 
and method of its placement should be also established. We report our own multicentric experience involving seven institutes about the use of mesh in a large 
group of patients who underwent hiatal hernia repair in our region (Sicily, Italy) with a low recurrence rate (10%), most of which without mesh placement during 
surgical treatment.
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Introduction
Laparoscopic surgery is considered the gold standard in the 

treatment of gastroesophageal reflux disease, especially with hiatal 
hernia, with lower mortality and morbidity rates than with open 
antireflux surgery [1]. Its overall failure rate is reported in about 
10% at 10 years and possible reasons for failure are recurrent hiatal 
hernia, too much tension in the closure of the crura, a too tight 
or a slipped fundoplication and genetic changes in the muscle or 
suspensory tissue [2-3]. The use of mesh to reinforce the closure of 
the diaphragmatic hiatus is strongly debated due to mesh-related 
complications (stricture, dysphagia, erosion into the esophagus or 
stomach) and recurrence rates [3-5].

Recently, in the USA, a large report involved members of the 
Society of American Gastrointestinal and Endoscopic Surgeons 
(SAGES) regarding their practice related to mesh use for Hiatal 
Hernia Repair (HHR). During 2010-2012, 2518 members responded 
to a questionnaire about HHR and, even though the minority of them 

only used it routinely, the majority of them have used absorbable 
mesh with onlay technique, but nevertheless, finally there was no clear 
accepted use of mesh in HHR [6].

We report a multicentric experience about the use of mesh in a 
large group of patients who underwent hiatal hernia repair. This series 
has been collected in our region (Sicily, Italy).

Materials and Methods
A questionnaire consisting of twelve multiple choice questions 

was designed and partially modified (Table 1) following the SAGES 
members model [6]. It was sent via e-mail to the surgeons who 
perform hiatal hernia repair in their practice regarding our Region 
(Sicily) and involving seven Institutes. All responses were collected 
and analyzed from November 2018 to March 2019. All patients 
underwent a follow-up at least one year and underwent a barium 
X-ray every six months and an esophagusgastroduodenoscopy one 
year after surgery to identify any relapses that did not give clinically 
detectable symptoms.

Results
All surgeons used laparoscopic approach for hiatal hernia repair 

and Nissen-Rossetti technique for the fundoplication in all cases. 
Regarding annual volume of hiatal hernia repair, 71% of surgeons 
perform 20 to 40 repairs per year and 29% perform less of 20 repairs 
per year. A total of 1137 strongly symptomatic patients undergoing 
hiatal hernia repair were examined.

About mesh using, 71% never used mesh during hiatal 
reconstruction; 14.5% sometimes used absorbable mesh (only in giant 
hiatal hernia with defect >5 cm), after repairing the hiatus with suture, 
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placing the mesh in a U-shaped configuration, with the base of 
the U overlying the anterior hiatal closure and sutured in place; 14.5% 
used absorbable mesh in all cases, but with the base of the U overlying 
the posterior hiatal closure (Figure 1).

Regarding post-operative complications, 14.5% of respondents 
that always used absorbable mesh and 14.5% of respondents that 
sometimes used absorbable mesh, did not report any complication. 
Remaining 71% have reported general complications of antireflux 
surgery in just 17 cases such as splenic bleeding, incisional hernia, 
tardive splenic rupture and most of all dysphagia (Figure 2). About 
rate of recurrence, the only respondent that always used absorbable 
mesh did not report any recurrence, remaining respondents have 
reported recurrence in about 10% of cases (Figure 3).

Discussion
Hiatal hernias can be subdivided into sliding (type I) and large 

(types II-IV) hiatal hernias. Type I typically is associated with 
gastroesophageal reflux disease and often is managed medically with 
antisecretory drugs. Type II-IV may be associated with severe 

Table 1: Questionnaire
1. How many hiatal hernia repairs/year do you perform?

 □ <20  □ 20-40 □ >40
 1b. How many repairs have you overall performed in your experience?

2. Which kind of surgical technique do you use for the Fundoplication?
 □ Nissen-Rossetti Toupet □ Nissen □ □ Dor
3. Do you perform laparoscopic or open surgery for hiatal hernia repair?
 □ laparoscopic □ open  
 4. Do you use mesh during hiatal hernia repair?
 □ yes, always  □ no □ sometimes
 5. If yes, how do you place the mesh?

 □ anterior hiatal closure □ posterior hiatal 
closure □ contactless with esophagus

 6. When using mesh during hiatal hernia repair, which kind of mesh do you use?
 □ absorbable □ nonabsorbable  
 7. Have post-operative complications ever occurred?
 □ yes □ no  

 8. If yes, what kind?
 9. If recurrences have occurred, which is the percentage?
 □ 0-10%  □ 11- 30% □ >30%
 10. Have you ever performed revisional surgery on a patient with previous hiatal mesh?
 □ yes □ no  
 11. If yes, which is the annual volume?
 □ < 3/year  □ 3-6 /year □ > 6/year
12. Have you ever performed hiatal hernia repair during other surgical operations (es. 
cholecystectomy)?    

 □ yes □ no  
Please, use this space to report any experience or comments about hiatal hernia repair:    

Figure 1: Frequency of mesh use during hiatal hernia repair: 71% of re-
spondents don’t use mesh, 14.5% always use mesh, 14.5 % sometimes use 
mesh.

Figure 2: Frequency of post-operative complications: 71% of surgeons never 
used mesh and have reported general post-operative complications of anti-
reflux surgery. On a total of 1137 surgical procedures performed, these com-
plications were: 10 cases of dysphagia (59%), 4 cases of splenic bleeding 
(24%), 2 incisional hernias (12%), 1 tardive splenic rupture (6%).

Figure 3: Rates of recurrence. Seven Sicilian institutes participated in our 
study. In six centers there was a recurrence rate between 0 and 10% and in 
only one center there were no cases of recurrence.
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complications such as organoaxial rotation leading to 
strangulation of the stomach (Table 2).

Table 2: Classification of hiatal hernia

I Sliding hernia with the gastroesophageal junction above the 
diaphragm

II
Paraesophageal hiatus hernia. A part of the stomach herniates 
through the hiatus and lies beside the esophagus, without movement 
of the gastroesophageal junction

III Combined hernia. The combination of the type I and II

IV A large defect in the hiatus, allowing other organs to enter the hernia 
sac

Symptomatic patients with a large hiatal hernia should be offered 
surgical repair [7]. Laparoscopic surgery is considered the gold 
standard in the treatment of gastroesophageal reflux disease, especially 
with hiatal hernia. The mininvasive approach offers an excellent view 
of the hiatal region and it is related to a lower mortality and morbidity 
rates and earlier postoperative mobility than with open antireflux 
surgery [1,5,8]. At first, dissection of the hernia sac from the posterior 
mediastinum is performed, after, the procedure consists of reduction 
of the herniated intra-abdominal position of the distal esophagus 
(so that the esophago-gastric junction remained without tension at 
least 2 cm under the hiatus), posterior cruroplasty, and the addition 
of an antireflux procedure (Nissen-Rossetti, Dor, Toupet) [7,9]. 
Several reports have suggested that a concomitant fundoplication 
is not necessary, but we strongly support its use because it prevents 
gastroesophageal reflux disease and also provides an additional 
reinforcement by securing the stomach below the diaphragm. The 
overall failure rate is approximately 10% at 10 years and common 
causes of failure are recurrent hiatal hernia, too much tension in 
the closure of the crura, a too tight or a slipped fundoplication and 
structural or genetic changes in the muscle or suspensory tissue 
[2,3]. The use of mesh to reinforce the closure of the diaphragmatic 
hiatus of large and complicated hiatal hernia is still debated due to 
mesh-related complications (stricture, dysphagia, erosion into the 
esophagus or stomach) and recurrence rates [3-5]. There are many 
types of mesh, synthetic and biologic mesh, introduced more recently 
(polypropylene, polytetrafluoroethylene, polyester, polyglactin, 
porcine small intestine submucosa, human acellular dermal matrix, 
other composite/non-absorbable and other biologic mesh). The ideal 
mesh should be easy to handle and able to generate adhesions to the 
diaphragmatic surface but not to the visceral side [1,4,6].

In a recent study, Weyhe et al. [10] tried to establish the exact cut-
off of hiatal surface area for mesh implantation, because the potential 
for relapse increases with hernia size, but it remained unclear 
especially for patient-related factors.

A survey on the use of mesh for hiatal hernia repair by members 
of the Society of American Gastrointestinal and Endoscopic Surgeons 
(SAGES) showed that only 9% of surgeons reported routine use of mesh, 
and an additional 15% used it in more than half of their cases. When 
using mesh, 33% of surgeons preferred nonabsorbable to absorbable 
mesh. This reflects the fact that prosthetic mesh has the advantage 
of reducing hiatal hernia recurrence, but it can increase mesh-related 
complications that may require esophagectomy or gastrectomy. On 
the other hand, biomaterial and biologic mesh reinforcement of the 
crural closure seems to lower the incidence of complications but it 
tends to be associated with failure and recurrences [11].

Other notable findings come from Fumagalli et al. [9] in an 
Italian study aimed to provide data about the utility of biomesh to 

reinforce repairs of large hiatal hernias. In a small series of six patients 
who underwent laparoscopic repair of primary or recurrent large 
hiatal hernia, and with intraoperative finding of weak diaphragmatic 
pillars, biomesh was employed to assist the repair and the short-
term recurrence rate was unexpectedly high at 50%. Thus, in their 
experience, biomeshes can be safely used as on lay reinforcement in 
hiatoplasty, but are not effective in reducing late recurrences after 
laparoscopic repair of large hiatal hernias with weak diaphragmatic 
pillars.

Oelschlager et al. [12] reported in a multi-institutional, 
randomized study of laparoscopic paraesophageal hernia repair that 
the anatomic recurrence rate at a median of approximately 5 years 
was >50% with no significant difference between the first groups 
of patients that received a biologic mesh and the second group that 
underwent primary repair only.

We reported our own multicenter experience, involving seven 
institutes in our region (Sicily). We found a low recurrence rate in 
our series (10%), without mesh placement during hiatal hernia repair. 
Probably, size of hiatal hernia, tension on the crura, poor crural tissue, 
obesity and other patient-related factors could represent indications 
for mesh use just like reinforcement in hiatoplasty and not for 
reducing recurrence.

Likely, through a multicenter trial we could obtain a large number 
of patients and analyzing a greater volume of data, as it is considered 
for other pathologies [13], we can better evaluate these problems.

Conclusion
In conclusion mesh use during hiatal hernia repair is 

controversial. The significant complications that could derive from its 
use can be dramatic and could need a major resection, gastrectomy 
or esophagectomy. On the other hand the use of mesh could decrease 
recurrence rates especially in patients with hernia defects >5 cm.

In our opinion we need more strict and precise indications so that 
the use of mesh will be considered useful and safe in some conditions 
only, according to the hiatal surface hernia. Furthermore, the ideal 
type of mesh or method of its placement should be also established. A 
prospective multicenter study could be, probably, a valid solution in 
order to give unitary answers to these questions.

Acknowledgments
This paper is dedicated to the memory of Professor Beniamino 

Scilletta, MD, noble figure, skilful surgeon, who distinguished 
himself especially in the field of laparoscopic hiatal hernia repair. He 
performed the greater part of the cases of the General and Oncological 
Surgery of Catania University.

References
1. Soricelli E, Basso N, Genco A, Cipriano M. Long-term results of hiatal hernia mesh 

repair and antireflux laparoscopic surgery. Surg Endosc. 2009;23(11):2499-504.

2. Frantzides CT, Madan AK, Carlson MA, Zeni TM, Zografakis JG, Moore RM, 
et al. Laparoscopic revision of failed fundoplication and hiatal herniorrhaphy. J 
Laparoendosc Adv Surg Tech A. 2009;19(2):135-9.

3. Oelschlager BK, Pellegrini CA, Hunter JG, Brunt ML, Soper NJ, Sheppard BC, et al. 
Biologic Prosthesis to prevent recurrence after laparoscopic paraesophageal hernia 
repair: long-term follow-up from a multicenter, prospective, randomized trial. J Am 
Coll Surg. 2011;213(4):461-8.

4. Wassenaar EB, Mier F, Sinan H, Petersen RP, Martin AV, Pellegrini CA, et al. The 
safety of biologic mesh for laparoscopic repair of large, complicated hiatal hernia. Surg 
Endosc. 2012;26(5):1390-6.



© 2023 - Medtext Publications. All Rights Reserved. 034

Annals of Surgical Education

2023 | Volume 4 | Article 1048

1. Watkins JR, Truitt MS, Osman H, Jeyarajah RD. Biologic Keyhole Mesh in Hiatal 
hernia Repair. JSLS. 2018;22(1):e2017.00086.

2. Pfluke JM, Parker M, Bowers SP, Asbun HJ, Smith CD. Use of mesh for hiatal hernia 
repair: a survey of SAGES members. Surg Endosc. 2012;26(7):1843-8.

3. Furnée E, Hazebroek E. Mesh in laparoscopic large hiatal hernia repair: a systematic 
review of the literature. Surg Endosc. 2013;27(11):3998-4008.

4. Romano A, D'Amore D, Esposito G, Petrillo M, Pezzella M, Romano FM, et al. 
Characteristics and outcomes of laparoscopic surgery in patients with large hiatal 
hernia. A single center study. Int J Surg Case Rep. 2018;48:142-4.

5. Fumagalli U, Bona S, Caputo M, Elmore U, Battafarano F, Pestalozza A, et al. Are 
surgisis biomesh effective in reducing recurrences after laparoscopic repair of large 
hiatal hernias? Surg Laparosc Endosc Percutan Tech. 2008;18(5):433-6.

6. Weyhe D, Klinge U, Uslar VN, Tabriz N, Kluge A. Follow up data of MRI-visible 
Synthetic meshes for reinforcement in large hiatal hernia in comparison to none-
mesh repair: A prospective cohort study. Front Surg. 2019;6:17.

7. Zhang W, Tang W, Shan CX, Liu S, Jiang ZG, Jiang DZ, et al. Dual-sided composite 
mesh repair of hiatal hernia: Our experience and a review of the Chinese literature. 
World J Gastroenterol. 2013;19(33):5528-33.

8. Oelschlager BK, Petersen RP, Brunt LM, Soper NJ, Sheppard BC, Mitsumori L, et al. 
Laparoscopic paraesophageal hernia repair: defining long-term clinical and anatomic 
outcomes. J Gastrointest Surg. 2012;16(3):453-9.

9. Cataldo AD, Scilletta B, Latino R, Cocuzza A, Destri GL. The surgeon as a prognostic 
factor in the surgical treatment of rectal cancer. Surg Oncol. 2007;16(Suppl 1):S53-6.


	Title
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	Acknowledgments
	References
	Figure 1
	Figure 2
	Figure 3
	Table 1
	Table 2

