
MJMR, Vol. 27, No. 2, 2016, pages (129-136).   Mashal et al., 

  

                       

129                                                                                           Laparoscopic prosthetic mesh repair of  

  oesphgeal hiatus following nissen fundoplication 

Research Article 

Laparoscopic prosthetic mesh repair of oesphgeal hiatus 

following nissen fundoplication to minimize intrathoracic wrap 

herniation of giant hiatal hernias. 

 
Anas H. Mashal MD., Mahmoud A. Mahmoud MD,  

Ahmed S. Elsobky MD. and Samy G. Aknoukh MD. 
Department of General Surgery, Faculty of medicine, Ain Shams University 

 

Abstract 
Introduction: Intrathoracic migration of gastric wrap following nissen fundoplication is considered 

one of the most common threatening complication following laparoscopic nissen fundoplication. 

Prosthetic closure of the oesphgeal hiatus to minimize incidence of recurrence and reduces rate of 

wrap intrathoracic migration was described by previous authors. Aim of the work: To clarify the fact 

that patients with prosthetic mesh closure of the oesphgeal hiatus  with laparoscopic nissen 

fundoplication have low rate incidence of postoperative wrap intrathoracic migration at follow up, 

A comparative study of patients with simple suturing closure of oesphgeal hiatus with patients with 

prosthetic material closure during same session of laparoscopic nissen fundoplication. Patients and 

methods: A study of 30 patients divided in 2 groups, group A(15 CASES), underwent simple suturing 

of hiatus together with nissen fundoplication, group B(15 CASES) who underwent sutured hiatal 

closure together with  prosthetic mesh application with laparoscopoic nissen fundoplication in the 

period between February 2015 and march 2016. We made the follow up as regard recurrence rates, 

oesphgeal manometry, 24 hours ph monitoring,upper GI endoscopy,barium swallow and symptomatic 

relief. Results: Both groups of patients had the same preoperative results as regard the 24 hours ph. 

monitoring, symptomatology,oesphgeal manometry. Postoperative follow up at 3 months and 1 year 

showed that the functional results as the lower oesphgeal sphincter pressure and demeester score had 

shown remarkable improvement in comparison with the preoperative results. Demonstration of post-

operative dysphagia in group B,intrathoracic migration of the gastric wrap happened in 4 patients 

(27%) in group A while it was 1(7%) in group B. Conclusion: Laparoscopic nissen fundoplication 

with prosthetic mesh repair of the oesphgeal hiatus is considered an effective procedure with reduced 

incidence of recurrence and intrathoracic gastric wrap migration. 
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Introduction 
 hiatus hernia is a rare condition which is 

characterized by big part of intrathoracic  

stomach migration with or without other 

organs
[1,2,3]

, it represents about 5-10% of all 

hiatus hernias
[4].

 These large spectrum of 

hernias can be asymptomatic or may occur with 

a broad spectrum of symptomatology
[5, 6, 7, 8, 9].

 

Typical symptoms varies classically in the form 

of heartburn, regurgitation related to gastro-

oesophageal reflux disease however, atypical 

symptoms represented by vomiting and  

dysphagia mainly postprandial due to cavity 

reduction of the gastric fundus herniated into 

the posterior mediastinum, cough, dyspnea 

related to recurrent bronchitis, pneumonia and 

pulmonary compression in addition to anemia 

following bleeding from gastric ulceration. 

Strangulation, severe bleeding and perforation 

happen very rare but severely up to be 

presented on emergency basis 
[5, 8, 9]

. In these 

cases of hiatus hernia, medical options of 

management are not enough, therefore the 

surgical therapy strategy represents the gold 

standard to resolve the condition, relieve the 

symptoms as well as to avoid complications 
[10]

. 

Previously the repair of giant hiatus hernia in 

open surgery (simple reduction, with several 

types of fundoplication), transthoracically or 

transabdominally, were often considered the 

only chance for patients, above all for 

associated co morbidities, mortalities, surgical 

pain and length of hospitalization
[11,12,13,14]

. 10 

years ago, widespread acceptance of minimally 

invasive  upper abdominal surgery has changed 

the scope to these hernias, favoring laparo-
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scopic repair with simple reduction and  

cruroplasty
[15,16]

 or mesh application of 

posterior cruroplasty
[6,17,18,19,20,21 22]

, followed by 

nissen fundoplication procedure
[23,24,25]

.  

 

Although hiatal hernia repair is considered a 

minimal to moderately invasive surgical 

procedure, still its considered a surgical 

challenge which requires advanced  learning 

curve, several reports showed that its 

considered a safe and effective procedure, with 

lower morbidity than open technique
[26, 27, 28, 29]

. 

In this study we show the outcomes of 30 

patients who underwent a laparoscopic repair of 

giant hiataus hernia, 15 with simple cruroplasty, 

and 15 with cruroplasty together with prosthetic 

mesh application. 

 

Patients and methods 
In this study 30 patients were randomized 

prospectively in 2 groups,each group consists of 
15 patients, group A underwent laparoscopic 

nissen fundoplication in the period between 

February 2017 and march 2018 with simple 

crural suturing using non absorbable suture, the 

other group B underwent laparoscopic nissen 

fundoplication with crural suturing and 

prosthetic prolene mesh (1*3 cm) applied. All 

the patients in both groups were diagnosed to 

have GERD complains during a period of (4.8+ 

or -3.9) years, received medication with no 

remarkable improvement in the form of 

antiemetics, prokinetics, proton pump inhibitors 

(20 up to 60 mg/day).demographic data will be 

shown in table 1. 

 

Table 1: patient demographics. 

 

Parameter Group A Group B 

Male 9 10 

female 6 5 

Age 48.7(24-73) 48.3(22-71) 

height 170.8(148-190) 174.5(157-194) 

weight 82.5(58-110) 84.2(53-104) 

barrett 3(20%) 3(20%) 

Size of hernia 

<5cm 

>5cm 

 

6(40%) 

9(60%) 

 

6(40%) 

9(60%) 

 

 

Before surgery and receiving the needed study 

approval by the ethical committee, all the basic 

requirements upon which patients are chosen, 

were determined by meticulous evaluation of 

GERD symptoms, results of upper GI 

endoscopy with gastro oesphgeal junction 

biopsy, results of manometry together with 24 

hours ph monitoring and barium swallow test in 

patients proven to have huge hiatus hernias by 

upper GI endoscopy. Patients candidates for 

surgery are those with intractable GERD to 

medical treatment, decreased quality of life, 

complications of GERD, lower oesphgeal 

sphincter pressure <6 mm hg., in addition to 

lower ph values by demeester score. All 

operations were done by a well experienced 

laparoscopic surgeons especially in upper GI 

surgeries, patients were chosen randomly in 

each group whether to do simple crural suturing 

or whether to use prosthetic prolene mesh. Post-

operative outcome and functional values were 

done and monitored by physicians not involved 

in the study to ensure assessment on blind basis. 

 

Preoperative evaluation: 

As regard the preoperative symptoms, patients 

were meticulously evaluated for their GERD 

symptoms in the form of regurgitation, 

dysphagia, heart burn, vomiting and were 

classified into mild, moderate or severe 

depending on the extent of complain. 

 

Upper GI endoscopy with pressure manometry 

and 24 hours ph monitoring were carefully 

reviewed to determine lower oesphgeal 

sphincter pressure with oesphgeal motility and 

lower end oesphagus acid exposure .patients 

with poor lower oesphgeal motility <30 mm hg 

in response to wet swallows,or patients with 

severly disorderd peristalsis >40% simultanous 
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contractions in response to wet swallows were 

excluded from our study and were candidates 

for other type of wrap procedure(laparoscopic 

toupet). 

 

Operative evaluation:  

In our series all patients performed floppy 

nissen fundoplication, operative steps were 

standardized in same sequence every case, the 

technique can be briefly described in the form 

of 360 degrees rotation of the gastric fundus 

posteriorly to be sutured at point 0 with 

absorbable sutures. 

As regard group (A), crural repair was 

performed by non absorbable2/0 prolene in the 

range of 2 to 4 sutures depending on the hiatal 

size,in group (B),1*3 cm prolene mesh was 

applied on the closed crura( previously sutured) 

and fixed on both sides using non absorbable 

sutures, after identification of the posterior 

vagal nerve,the mesh was applied as an onlay 

prosthesis with a single stitch for fixation on the 

right and left crus. 

 

 
Fig 1: giant hiatus hernia 

 

 

Fig 2: sutured hiatus 
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Follow up:  

As a start of post-operative follow up,1 week 

after operation GERD symptoms were 

evaluated like vomiting, dyspepsia, dysphagia, 

regurgitation, heart burn were evaluated . UGI 

endoscopy was performed 1 month post-

operatively as another tool of follow up, 

3months and 1 year respectively functional 

variables were monitored as pressure 

manometry, 24 hrs. Ph. monitoring, and barium 

swallow test, another reevaluation for the UGI 

symptoms was done once more. 

 

Statistical analysis 
SPSS program was used as a tool for analysis 

comparing between different patient groups and 

the operative results. P value less than 0.05 was 

considered significant. 

 

Results 
As regard patients age, sex, and weight, no 

significant differences were noticed, results of 

the preoperative symptomatic assessment, 

pressure manometry, 24 hrs.ph monitoring were 

evaluated. 

 

Preoperative assessment: 

No significant differences as regard pre-

operative upper GI endoscopy in the 2 groups. 6 

patients out of 14 in group B had a hiatus hernia 

<5cm (40%),and 8 patients with hiatus hernia>5 

cm (60%), Same data exactly in group A. 

Patients in both groups showed upper GI 

endoscopic findings of GERD. 

 

The incidence of the preoperative recorded 

heartburn regardless of the severity whether, 

mild or moderate or severe, were the same in 

both groups 14 patients (93%). 

Preoperative regurgitation was recorded in 7 

patients in group B and 6 patients in group 

A,(47%) and (40%) respectively. 

 

Preoperative results of 24 hours ph monitoring 

and pressure manometry were the same in both 

groups. 

The mean Lower esophageal resting pressure 

was 4.13 mm hg in group A and 4.68 mm hg in 

group B. 

 

As regard esophageal motility disorder, 

amplitude of contractions, and coordination of 

peristalsis, no significant abnormality was 

detected. 

24 hrs. ph. Monitoring results in both groups 

were almost the same (Demeester score 55.71 

in group B and 54.43 in group A). 

 

Operative evaluation: 

All procedures were completed laparo-

scopically, operative time was almost the same , 

little bit higher in group B, (56 MINUTES IN 

GROUP A), (67 MINUTES IN GROUP B). 

average 1 -4 crural sutures were used in both 

groups, 1*3 cm prolene mesh used for hiatal 

repair only in group B. 

 

Symptomatic evaluation: 

No significant heart burn or regurgitation were 

recorded at postoperative 1 week follow up. At 

6 week and 3 months follow up 1 case (7%) 

recorded of heart burn in group A and no 

patients in group B. 

At 1 year follow up 1 case (7%) of heart burn 

recorded in group B. 

UGI endoscopy and dye study evaluation: 

At 6 weeks postoperative follow up with upper 

GI endoscopy and barium swallow for both 

groups, showed intra thoracic wrap migration in 

1 patient in each group(7%),barium study 

showed partial intra thoracic wrap migration, 

the rest of patients in both groups showed no 

abnormality. 

 

Esophgeal manometry: 

Postoperative esophgeal manometry showed 

marked increase in the lower esophgeal resting 

pressure in comparison to the preoperative 

values. 

In group A, the LES presuure increased from 

4.68+/-2.11 to 11.55+/-6.23 mm hg at 3 months 

interval, and10.05+/-4.15 at 1 year. In group B 

the LES pressure increased from 4.13+/-2.53 to 

12.87+/- 5.71 mm hg. 

No pathologic results recorded as regard 

amplitude of esophgeal contractions or 

peristalsis in both groups. 

 

24 hours PH monitoring: 

As regard the 24 hrs. PH monitoring the overall 

reflux levels had reduced to the normal 

reference levels with no difference in the 

esophageal acid exposure in both groups, just 

only 1 patient (7%) had shown reflux levels 

above the normal reference range in each group. 

Preoperative demeester score showed signi-

ficant decrease from54.43+/-18.22 to 7.13+/-

2.67 at 3 months and 9.12+/-3.11 at 1 year in 
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group A, and from 55.71+/-19.11 to 6.97+/- 

3.54 at 3 months and 7.33+/-2.98 at 1 year in 

group B. 

After 1 year of complete follow up, intra 

thoracic wrap migration discovered in 4 patients 

(27%) in group A, in comparison to 1 patient 

(7%) in group B. 

This patient in group B has shown a huge hiatus 

hernia on preoperative diagnosis as well as 

being morbid obese with high BMI. 

 

Discussion 
Laparoscopic nissen fundoplication was proven 

long time ago to be a safe and effective 

treatment in the management of GERD ,over 

the medical treatment, as well as it improves 

patient quality of life with excellent functional 

results and symptomatic relief
(24,26)

 with success 

rates ranging from 85% to 95%.
(33,36)

. 

 

As long as there is excellent outcome in patients 

underwent the procedure with long-term follow 

up, still there are some patients with persistent 

symptoms of GERD after doing the operation
 

(28, 29)
 

 

The most frequent complications after failed 

laparoscopic anti reflux procedure are persistent 

dysphagia or heart burn or both.
(31)

these 

complications varies between, too tight wrap, 

wrap disruption or telescope phenomenon 

(partial intrathoracic migration of stomach from 

between the wrap). this intrathoracic wrap 

migration is proven to be the most frequent 

reason of procedure failure
(29).

in a recently 

published article by hashemi et al.,
(34) 

,LARS for 

type 3 hiatus hernia is associated with recurr-

ence in 42% of cases.intra thoracic migration 

usually occures due to inadequate closure or 

breakdown of crural closure
(30)

 

 

Some authors proposed the use of prosthetic 

mesh for hiatal reinforcement which to a great 

extent minimize the incidence of intrathoracic 

wrap migration
 (31, 35, 36, 37, 38)

 

 

In this study we showed the short term outcome 

of the prospective randomaized trial comparing 

the outcome of 15 patients with LARS with 

simple crural suturing and the outcome of the 

other 15 patients with crural suturing and 

prosthetic prolene mesh 1* 3 cm, main results 

were the functional and symptomatic outcome 

and the post-operative frequency of intra-

thoracic migration of the wrap. 

 

In another published series,non randomized 

study with a large scale of patients
(26)

,about 361 

patients who underwent LARS with simple non 

absorbable crural suturing and another group of 

170 patients with prosthetic mesh 

hiatoplasty.the findings showed a significant 

difference in procedure outcomes among the 2 

groups. intrathoracic wrap migration about 

6.1% in crural suturing only while it was 0.6% 

in group with prosthetic mesh hiatoplasty over a 

period of 12 months follow up, so ,we make our 

study to prove this outcome by our own 

experience. 

 

During comparing both studies we could not 

find any difference as regard the functional 

variables, like pressure manometry and 24 

hrs.ph. monitoring also no difference in 

symptoms as heart burn, regurgitation. 

However significant post-operative dysphagia 

was recorded in both groups, which was greater 

in the prosthetic mesh group on a 3 month short 

term post-operative follow up, but it became the 

same among both groups after 1 year post-

operative follow up. 

 

Post-operative dysphagia is considered to be 

one of the most significant complication after 

LARS with a reported incidence ranging from 

3% to 24% after LARS.
(28) 

some groups proved 

that prosthetic mesh closure of hiatus is 

considered a protective factor against recurrent 

hiatus hernia or intrathoracic wrap 

migration
(32,37,38)

, in a prospective randomized 

controlled trial by frantzides et al.,
(33)

.72 

patients with a hiatal defect >8 cm using simple 

crural suturing or lap nissen fundoplication with 

mesh hiatoplasty. The post-operative follow up 

of this study found 22% recurrence rate among 

patients with simple crural suturing with no 

recurrence among the prosthetic mesh group 

over a follow up period of 2.5 years. 

 

Champion and McKernan
(33)

 have proven the 

impact of hiatal hernia size on the recurrence 

rate after LARS. They discover a recurrence 

rate of 10.6% in 144 patients who underwent 

laparoscopic primary hiatal suturing when the 

defect >5 cm, which make the authors start 

using crural closure with prosthetic mesh. 
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The incidence of erosion or Trans mural 

migration of a foreign body or prosthetic mesh 

into esophageal wall might be pitfall of the 

procedure and for later discussion
(39)

. 

In another prospective non randomized trial
(36)

, 

18 patients underwent re-do laparoscopic nissen 

fundoplication after recurrence with intra-

thoracic wrap migration.in this trial hiatal 

closure were done using an oval shaped mesh 

15*10 cm with key hole for passage of 

esophageal body. During a period of 1 year 

post-operative follow up, no recurrent case 

recorded in this trial.
(31)

 

 

However, few data was available as regard 

foreign body erosion with prosthetic mesh after 

LARS. Carlson et al., showed a study of 44 

patients followed up for 52 months, erosion 

developed in 1 case only
(32)

 

 

Conclusion 
After this study, our results showed that 

laparoscopic nissen fundoplication with crural 

closure using prosthetic mesh is considered an 

effective procedure in patients with GERD, 

with satisfactory functional outcome and 

symptom relief, it also showed its efficacy in 

preventing recurrence with intrathoracic wrap 

migration. 

However longer follow up for more tracing of 

these results is mandatory. 
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