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1. Introduction 
Gastroesophagal reflux disease (GERD) is probably the most 

frequently occurring functional foregut disorder and accounts for 

approximately 75% of esophageal pathology in the industrial countries. 

Beside it’s frequency it is also very expensive in both primary and 

secondary care. The annual direct cost for managing GERD in the USA is 

estimated to be more than $ 9 billion dollars (1). Although GERD is very 

common, the definition of the disease is still not unitary. It can be best 

described as abnormal (time and/or quantity) reflux of gastric content into 

the esophagus leading to esophagitis and/or reflux symptoms sufficient to 

impair quality of life, or risk of long term complications. This definition 

emphasizes that gastroesophageal reflux becomes a disease when it 

either causes macroscopic damage to the esophageal mucosa or affects 

quality of life due to symptoms or complications. The disease can be 

manifested by typical and atypical symptoms and can lead to esophageal 

mucosal injury in approximately 50 % of affected patients (2). The precise 

prevalence of GERD is unknown, one systematic review (3) identified 31 

articles that assessed the prevalence of heartburn in the community, 

reporting on a total of 77 671 patients. In western populations, 25% of 

people report having heartburn at least once a month, 12% at least once a 

week and 5% describe daily symptoms. In East Asia the prevalence of 

heartburn is lower with 11% reporting heartburn at least once a month, 4% 

weekly and 2 % daily (4). There is a lack of information about the 

prevalence of heartburn in other geographical regions, but symptoms of 

GERD are less common in non-western populations (5). Recent 

population-based studies revealed a 15-31% overall prevalence of GERD 

in Europe (6-8). 

The basic pathophysiologic abnormality in this disease is the 

increased esophageal exposure to gastric juice, which may result from 

three major known causes. The first is a mechanically defective lower 

esophageal sphincter (LES), which is present in approximately 60% of 

patients with GERD (9). Incompetence of the LES can be caused by 

inadequate pressure, overall length, or abdominal length (i.e. the portion 

exposed to the positive pressure environment of the abdomen measured 
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on manometry). The probability of abnormal acid reflux is 69-76% if one 

component of the sphincter is abnormal, 65-88% if two components are 

abnormal, and 92% if all three components are abnormal. The second 

cause of abnormal esophageal acid exposure is inefficient esophageal 

clearance of refluxed material (10). This can result in an abnormal 

gastroesophageal reflux in individuals who have a mechanically intact LES 

and normal gastric function by the failure to clear physiologic reflux. The 

four factors important in esophageal clearance are gravity, esophageal 

motor activity, salivation, and anchorage of the distal esophagus in the 

abdomen. Gastric abnormalities as the third cause, that increase 

esophageal exposure to gastric juice includes gastric dilatation, increased 

intragastric pressure, persistent gastric reservoir and increased gastric 

acid secretion. The effect of gastric dilatation is to shorten the overall 

length of the LES resulting a decrease in sphincter resistance to reflux. 

Increased intragastric pressure occurs in patients with outlet obstruction 

due to scarred pylorus or duodenum or after vagotomy. The persistence of 

gastric reservoir results from delayed gastric emptying secondary to 

myogenic abnormalities such as is seen in patients with advanced 

diabetes, diffuse neuromuscular disorders or post-viral infections. Gastric 

hypersecretion can increase esophageal exposure to gastric juice by 

physiologic reflux of large amounts of concentrated acid. The relative 

contributions of each of these components of the antireflux mechanism to 

increase esophageal exposure to gastric juice should be determined prior 

considering specific therapy for this disease. The identification of a 

defective LES as the cause of abnormal esophageal acid exposure is 

important because it is the only causative factor that antireflux surgery is 

designed to correct. The other two causes (i.e. inefficient esophageal 

clearance and abnormalities of gastric reservoir) cannot be corrected by 

an antireflux procedure. 

The first ever antireflux operation was published by Rudolf Nissen 

in 1956 with the title: „a simple surgical technique to influence reflux 

esophagitis” (11). Before that in 1936 Rudolf Nissen performed an 

operation on a patient with esophageal ulcer. The ulcer was resected and 

the fundus was used to cover the esophageal suture. 15 years after the 
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operation Nissen had the opportunity to examine this patient once more 

and he observed that the esophageal ulcer was completely diminished. 

Therefore he performed two further cases of fundoplication, which was 

published in 1956. Later this so called Nissen fundoplication was 

performed on several hundred patients in Europe and in the USA for more 

than two decades. Unfortunately this relatively long and tight 

fundoplication often caused several side effects such as dysphagia, gas-

bloat and dumping syndromes. In order to reduce these dramatic side 

effects several attempts were made. One was the use of a partial wrap 

such Toupet or Belsey published (12,13). The other concept was 

developed from surgeons from Chicago such as Bombeck, Donahue and 

DeMeester. In 1977 Donahue et al.(14) published the „short floppy Nissen” 

which offered an effective surgical treatment for GERD. Reflux symptoms 

were immediately improved with 70-90% good results reported at up to 20 

years after surgery (15-19). Because of mortality rate up to 1,4% and 

morbidity of 12% for the open procedure, H2R antagonists or proton pump 

inhibitors remained the preferred treatment (20-22). In 1991 Dallemagne 

et al. (23) published their initial experience with laparoscopic Nissen 

fundoplication. The initial operative outcome of laparoscopic approach was 

similar to that open procedure, but mortality and morbidity were less than 

0,2% and 5% respectively (24). Since its introduction in 1991 the number 

of performed laparoscopic Nissen fundoplication has rosen significantly 

and become the most widely applied antireflux procedure. Data from the 

USA showed that in 1994, the annual rate of surgical fundoplication was 

4.4/100,000 patients with less than 1% of operations performed by way of 

laparoscopy. By 1997, 12/100,000 patients underwent fundoplication, and 

64% of these procedures were laparoscopic (25). In 1999, 87 of every 

100,000 hospital discharges were due to laparoscopic antireflux operation 

(26). Bálint et al. showed that in a Hungarian university hospital the 

number of antireflux operation between 1990 and 1994 were 24. A nearly 

three times increased was observed in the number of antireflux operation 

durin 1995 and 1999 (27). The best outcomes, with 5-year or longer 

follow-up after Nissen fundoplication report, patient satisfactions of 86% to 
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96%, making the laparoscopic Nissen fundoplication the gold standard for 

antireflux procedures (28-36). 

Recently laparoscopic fundoplication has been called into question 

(37-39). The rate of failure following fundoplication for gastroesophageal 

reflux disease (GERD) varies from 2%–30%, depending on how “failure” is 

defined; for example, failure requiring resumption of medical therapy 

versus failure requiring reoperation. Approximately, 5% to 17% of patients 

will have objective evidence of failure with pathologic reflux with or without 

continued reflux symptoms (40-42), and nearly 5% to 10% of these 

patients will face revisional antireflux surgery (43,44). Beside these failure 

rates and a possible need for reoperation, several other factors may have 

dampened enthusiasm for antireflux surgery. These that may have 

reduced patient referrals to surgeons for antireflux surgery include the 

availability of over-the-counter proton pump inhibitors since 2003 and new 

endoscopic therapies for treating gastroesophageal reflux. A recent study 

from the USA showed a 30% decline of antireflux operation from 1999 to 

2003 (Figure.1) (45). 

 

 

 

 
Figure 1. Annual number of antireflux surgery procedures performed in 
the United States, based on data from the Nationwide Inpatient Sample, 
1994 to 2003. (Finks JF, Wei Y, Birkmeyer JD. The rise and fall of 
antireflux surgery in the United States. Surg Endosc. 2006;20:1698-1701) 
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2. Results and outcome of laparoscopic antireflux surgery 
 
2.1. Patients and methods 

Study population 

From January 1998 to December 2006, 241 patients with GERD 

underwent a laparoscopic Nissen fundoplication in the Department of 

Surgery Medical Faculty University of Pécs. There were 140 women and 

101 men with a mean age of 48,7 years (range18-80). Before the 

operation all patients underwent our routine functional foregut 

investigations, which contain barium X-ray esophagogram, endoscopy 

with biopsies from the distal esophagus, stationary water perfusion 

manometry and 24-hour esophageal pH monitoring. In selected cases 24-

hour Bilitec (bilirubin monitoring) was also performed. 

 

Esophageal Manometry 

Medication that could affect esophageal motility was stopped at 

least 48 hours in advance. Manometry was performed using a water-

perfused system (perfusion manometry and portable data recording 

system, Medtronic, Sweden) with a multiple-lumen catheter with 5 

measurement point with 0,8 mm opening, located 5 cm apart. A 

pneumohydraulic pump was used for perfusion with distilled water at a 

rate of 0.5 mL/min. The catheter was introduced transnasally into the 

stomach. Then, the catheter was retracted to determine the distal and 

proximal margin of the lower esophageal sphincter. The mean end-

expiratory LES pressure, length (overall, intraabdominal) of the LES, and 

LES relaxation were determined. Intraluminal esophageal pressures were 

recorded at 5, 10, and 15 cm above the upper margin of the LES. The 

manometric response to 10 standardized wet swallows (5-mL water bolus) 

was recorded. Mean amplitude and duration of the esophageal 

contractions in response to the wet swallows were determined.  

 

24-hour esophageal pH monitoring 

All medicaments which interfere with acid production were 

discontinued two weeks before the measurement. After an overnight fast 
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24-hour esophageal pH monitoring was performed (portable pH recording 

system, Medtronic, Sweden) by placing an antimony multi-use electrode 5 

cm above the upper border of the manometrically determined LES. After 

24 hours of measurement the probe was removed and data was 

downloaded into a computer and analyzed using a commercial software 

(Polygram, Medtronic, Sweden). DeMeester score was used to define the 

esophageal acid exposure. 

 

24-hour Bilitec monitoring 

In selected cases where duodenogastric or duodeno-

gastroesophageal reflux was suspected long term bilirubin monitoring of 

the esophagus or stomach was performed. After an overnight fast 24-hour 

bilirubin monitoring was performed by placing the probe in the stomach 5 

cm below the lower border or in the esophagus 5 cm above the upper 

border of the LES which was defined earlier by manometry. Calibration of 

the probes was performed before and after the measurement. Bilirubin 

monitoring (Bilitec 2000, Medtronic, Sweden) was performed and analyzed 

by a commercial software (Polygram NET, Medtronic, Sweden). Patients 

were asked to eat three meals and were provided with a diary for intake of 

food and drink to avoid artefacts and interference with bilirubin absorbance 

spectra.  

 

Surgical procedure 

In all patients a floppy Nissen-DeMeester fundoplication was 

performed. Patient is placed in the lithotomic position. Pneumoperitoneum 

of 13-15 mmHg is created inserting a Veres needle above the umbilicus at 

approximately one third of the line connecting the navel and the xyphoid 

cartilage. A 10 mm trocar in placed at this site for the 30o telescope. The 

other trocars are than inserted under direct visual control. A 10 mm trocar 

for the liver retractor is placed in the right anterior axillary line, a 5 mm 

trocar for an atraumatic grasper in the midclavicular line under the costal 

margin and two further 10 mm trocars under the left costal margin, one in 

the midclavicular line for dissection and one in the anterior axillary line for 

an additional atraumatic grasper or later, at the changed position, for the 
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camera. As soon as all instruments are in position, and the left liver lobe is 

retracted upwards the hiatal hernia can be visualized. After identifying the 

hernia the upper portion of the stomach is pulled back to the abdomen and 

the gastric fundus is mobilized by dissecting the short gastric vessels and 

the detachment of the retrofundic area. After complete dissection of the 

fundus, the left crus is identified. The right crus is visualized after dividing 

the hepatogastric ligament above the hepatic branch of the vagal nerve. 

The peritoneal layer between the right crus and the gastroesophageal 

(GE) junction is split and the division of the peritoneum continues 

anteriorly, along the phrenoesophageal ligament to the left crus. The 

dissection is than extended posteriorly behind the GE junction. Once the 

crura are dissected the distal esophagus is mobilized in the lower 

mediastinum. The hiatus is than closed using non-absorbable single 

stitches, starting at the preaortic membrane. Finally the fundus was pulled 

through behind the esophagus and a 360 degree floppy fundoplication 

was performed with three single stitches. One of the stitches was also 

sutured to the muscle of esophagus to anchorage the fundoplication. 

During the hiatoplasty and the fundoplication a 60 Ch bougie was inserted 

through the esophagus to prevent dysphagia. 

 

Postoperative management 

All patients were started on regular doses of antiemetic for the first 

24 hours. No postoperative nasogatric decompression was used. A 

Gastrografin swallow was performed on postoperative day 1 to check wrap 

integrity, rule out leakage, and assess esophageal clearance. Patients 

were then started on a liquid diet. If they tolerated the liquids, solid food 

was allowed and they were discharged home on the 3rd postoperative 

day. Instructions were given to slowly change their intake from pureed to 

normal food over the ensuing 3 weeks. They were allowed to resume full 

activity on discharge. Patients were routinely examined in our 

gastrointestinal surgery outpatient department 6 weeks postoperatively, 

then again at 6 months, and thereafter at 1-year intervals. All patients 

were asked to undergo repeat barium esophagogram if they were free of 

symptoms. If any symptoms of dysphagia or recidiv reflux appeared 
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functional testing, including endoscopy, 24-hour pH recording and 

esophageal manometry was performed. 

 

2.2. Results 
A total of 261 procedures were performed for 241 patients. Before 

the surgical intervention all patients had experienced symptoms of GERD 

and had tried a course of proton pump inhibitors (PPIs). These had been 

unsuccessful at curing symptoms, had not been tolerated, or had been 

discontinued when patients did not want to receive long-term medication. 

The principal presenting symptoms before the operation were heartburn (n 

= 180, 74,7%), regurgitation (n = 123, 51%), epigastric pain (n = 106, 

43,9%), dysphagia (n = 31, 12,9%), and respiratory symptoms (n = 41, 

17%). The mean duration of symptoms was 59,4 months (range, 1–396 

months). Endoscopic findings showed that 58 (24,1%) of the 241 patients 

had no esophagitis, 65 (27%) had esophagitis Savary-Miller grade 1, 61 

(25,3%) had grade 2, 30 (12,4%) had grade 3, and 27 (11,2%) had grade 

4 esophagitis. Barrett’s metaplasia was observed in 24 (9,9%) patients. 

The mean preoperative DeMeester score was 50,8 (range, 8,2–222,4), 

average LES pressure was 9,7 mmHg (range, 3,1-35 mmHg).  

Major intraoperative complications occurred in 15 cases (6,2%). 

There were 6 bleeding, 1 injury of the spleen, 3 stomach and 5 

esophageal perforations. 3 of the 5 esophageal perforation was identified 

only on the second, third and fifth postoperative day. (Table 1.) These 

complications were manifested by a rapid onset of tachycardia, pyrexia, 

and peritonism. Unfortunately Gastrografin swallows showed no sign of 

leakage. The patients were returned to the theater, and the perforation 

was repaired through a midline laparotomy. 2 of the 3 delayed reoperated 

patients died (0,82%). Conversion to laparotomy was performed in 13 

(5,4%) of 241 patients. Indication for conversion was 6 bleeding, one 

splenectomy, 3 stomach and two esophageal perforation and one 

cardiopulmonary insufficiency due to pneumoperitoneum. Pneumothorax 

was observed in 11 patients, which was managed by a thoracic drainage. 

The average hospital stay was 6,4 days (range 3-16).  
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Table.1. Complications and conversions in the primary laparoscopic 

antireflux operation and the refundoplication group. *In the redo group only 

10 laparoscopic attempts were made from that 3 (30%) were converted to 

open procedure. All other reoperation was performed in n open fashion 

 

 Primary antireflux 

(n=241) 

Remedial antireflux 

(n=30) 

Bleeding 6 (2,48%) 0 

Splenectomy 1 (0,41%) 1 (3,3%) 

Stomach perforation 3 (1,24%) 3 (10%) 

Esophageal perforation 5 (2,07%) 0 

Overall complications  15 (6,2%) 4 (13,3%) 

Conversions 13 (5,4%) 3*(30%) 

 

 

 

The mean postoperative follow-up was 48,5 months (range 2-107 

months). From the 241 operated patients with GERD revisional surgery 

was necessary in 20 patient, which makes an overall failure rate of 8,3%. 

Indication for redo was therapy resistant dysphagia or recurrent reflux 

symptoms with objective evidence of failure with pathologic reflux on 24-

hour esophageal pH monitoring. Reason for failure was dysphagia (Figure 

2) in three (15%), slippage of the fundoplication on the stomach 

(“telescope phenomenon” Figure 3.) in three (15%), disruption of the wrap 

(Figure 4) in one (5%), paraesophageal hiatal hernia and disruption of the 

wrap in two (10%) and recurrent hiatal hernia (Figure 5) in 11 (55%) 

patients. In addition another 10 remedial operations were performed, in 

whom the primary fundoplication was performed by other hospitals. In all 

but one of these cases the cause for failure was a recurrent hiatal hernia. 

One patient had recurrent hiatal hernia with disruption of the wrap. This 

makes a 67% of overall failure rate due to recurrent hiatal hernia (Table 2).  
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Figure 2. Dysphagia caused by a too tight wrap 

 

 

 

 

 

Figure 3. Telescope phenomenon 



 12

 

Figure 4. Disruption of the wrap shown by esophagogram 

 

 

Figure 5. Recurrent hiatal hernia after laparoscopic fundoplication. 
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Table 2. Reason for failure in patients who underwent remedial surgery 

 

 Own 

patients 

Patients operated 

elsewhere 

All redo 

patients 

Patients number 20 10 30 

Dysphagia 3 (15%) 0 3 (10%) 

Fundoplication slippage into 

the stomach 
3 (15%) 0 3 (10%) 

Wrap dysruption 1 (5%) 0 1 (3,3%) 

Paraoesophageal hernia 

 and wrap disruption 
2 (10%) 1 (10%) 3 (10%) 

Recurrent hiatal hernia 11 (55%) 9 (90%) 20 (66,7%) 

 

 

 

In our series patients with revisional fundoplication were presented 

between 3 and 83 months (mean 23,4) after their initial operation. 7 redo 

fundoplications were completed laparoscopically, 3 were converted to 

laparotomy, 7 were open fundoplication and 3 were performed through a 

thoracolaparotomy. Intraoperative complication occurred in 2 cases (10%) 

cases. There were 1 stomach perforation and one delayed splenectomy 

due to left subdiaphragmatic abscess. From all 30 patients with remedial 

surgery the complication rate was 13,3% with two additional gastric 

perforation. Both conversion rate and major intraoperative complications 

were significantly higher in the remedial surgery group, compared to 

primary laparoscopic antireflux patients (Table 1). 
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3. Factors predicting outcome of antireflux surgery 
 
3.1. Introduction 

The surgical management of gastroesophageal reflux disease 

(GERD) has improved with a better understanding of the underlying 

pathophysiology of the disease and technical refinements of the antireflux 

repair (46). However, the failure rate of all antireflux procedures, both 

open and laparoscopic, is reported to be 10%, ranging from 3%–30% (46-

51). The most common pattern of fundoplication failure is anatomical; this 

includes fundoplication disruption, crus closure failure, paraesophageal 

hernia formation, a slipped Nissen, and a too tight fundoplication (52,53). 

The purpose of this analysis was to objectively identify factors that 

predispose to antireflux surgical failure. In order to do so we investigated 

the correlation between various prognostic factors and failure of antireflux 

procedure. Failure was defined symptomatically and functional testing 

basis and requirement of remedial surgery. Those patients who required 

resumption of medical therapy without redo surgery were not identified as 

failed antireflux operation cases. 

 

3.2. Patients and methods 
A retrospective case-control study was completed to determine the 

influence of different factors on antireflux surgery failure by retrospectively 

analyzing the data accumulated prospectively before the primary antireflux 

procedure, regarding to our standard preoperative investigations. Twenty 

study cases that underwent reoperative antireflux surgery and 221 control 

group patients without clinical evidence of failure after primary antireflux 

surgery were compared. Our prospectively collected data was maintained 

on an Excel spreadsheet, and statistical analysis was performed using 

SpSS Version 13.0. All predictors, such as symptoms (regurgitation, 

heartburn, dysphagia, epigastric pain), presence of Barrett’s metaplasia, 

supraesophageal symptoms, preoperative response to PPI, use of 

antidepressant medications and short esophagus on endoscopy were 

recorded as ‘‘Yes’’ or ‘‘No’’, except age, sex, onset of symptoms and the 

objective assessors of the disease severity, which included grade of 



 15

esophagitis, size of hernia, lower esophageal sphincter pressure and 

DeMeester score. The alpha level for the entire analysis was set at 0.05. 

The univariate analysis was performed using the Student t test and the 

chi-square test when appropriate.  

 
3.3. Results 
Baseline characteristics 

The two groups were comparable regarding to patients 

characteristics. In the study group the average age was 45,2 years (range 

22-70) compared to a mean age of 49,4 years (range18-80) in the control 

group (p=0,40). There were 60% female in the case group, and 58% 

female in the control group (p=0,85). The univariate analysis showed that 

age and gender have no role in the outcome of antireflux surgery. 

 

Symptoms 

Of the preoperative registered symptoms investigated none of them 

were found to be associated with failure of antireflux surgery. Although 

heartburn, regurgitation and epigastric pain were more frequent in the 

study group (90 % vs. 73%, 65% vs 49% and 45% vs. 43,9%) univariate 

analysis did not reached the level of significance (p=0,1; 0,19; 0,92). 

Dysphagia were recorded only 5% of redo patients compared to 13,5% of 

the control group (p=0,27). Respiratory symptoms were almost similar 

(15% vs. 17,2%) between the two groups. Analysis of the length of the 

symptoms also showed no significant difference (p=0,13). 

 

Medications 

From medications, patients used before the operation, the daily 

usage of antipsychotic drugs (antidepressant or tranquillizer) and the 

response to PPI were investigated. We found that almost one quarter of 

the patients with GERD (24,5%) uses some kind of antipsychotic drug 

daily. In the study group this ratio was 40 % compared to 23 % in the 

control group, which was not a statistically significant difference (p=0,092). 

Also the percentage of patients in the study group, who did not respond 

well to PPI, was higher (30%) compared to the control group (9%). This 
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difference was statistically significant (p=0,004), which means that no 

response to PPI has influence on the outcome of antireflux surgery. 

Univariate analysis of baseline characteristics, symptoms and medications 

are shown in Table 3. 

 

 

Table 3. Baseline characteristics, symptoms and medication in the two 

groups 

 

Factors Study 
group 

Redo 
n=20 

Control 
group 

N=221 

P 
value 

Age (years) 45,2 49,4 0,40 

Male 8 (40%) 93 (42%) 0,85 

Patients 
characteristics 

Female 12 (60%) 128 (58%)  

Heartburn 18 (90%) 162 (73%) 0,10 

Regurgitation 13 (65%) 110 (49%) 0,19 

Epigastric pain 9 (45%) 97 (43,9%) 0,92 

Dysphagia 1 (5%) 30 (13,5%) 0,27 

Symptoms 

Respiratory 3 (15%) 38 (17,2%) 0,13 

Length of the the symptoms (months) 53,4 60,1 0,36 

Antipsychotics 8 (40%) 51 (23%) 0,092 Medications 

No response to 

PPI 

6 (30%) 20 (9%) 0,004* 
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Disease severity 

Endoscopic severity of esophagitis showed no significant difference 

between the two groups by univariate analysis. Comparison of all grades 

of esophagitis is shown in Table 4. The only factor from the endoscopic 

parameters, which had prognostic value by univariate analysis on the 

success of the antireflux surgery, was the esophageal shortening. Short 

esophagus described by the endoscopist was present 60% of the patients 

who later had failed antireflux procedure compared to 6,8 % of the patients 

who have no signs of failure (p=0,0001). 

 

 

Table 4. Endoscopic findings in the failed and in the control group 

 

Factors Study 
group 

Redo n=20 

Control 
group 

N=221 

P 
value 

NERD 4 (20%) 54 (24,4%) 0,65 

Esophagitis Gr.I 4 (20%) 61 (27,6%) 0,46 

Esophagitis Gr.II 5 (25%) 56 (25,3%) 0,97 

Esophagitis Gr.III 4 (20%) 26 (11,7%) 0,28 

Esophagitis Gr.IV 3 (15%) 24 (11%) 0,57 

Barrett metaplasia 2 (10%) 22 (9,9%) 0,99 

Disease 
severity 

Short esophagus 12 (60%) 15 (6,8%) 0,0001*

 

 

Functional tests 

From the routinely used esophageal functional tests, DeMeester 

score, LES pressure and motility disorders of the esophageal body were 

investigated. The latter was defined if any problem with the amplitude, 

velocity or propagation of a swallow wave was observed on manometry. 

Although more severe reflux on pH monitoring was recorded in the study 
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group (mean DeMeester score: 51,1 vs. 48,7) and the LES pressure was 

also lower (11,2 mmHg vs. 13,5), none of these factors reached the 

statistical significance (p=0,94; p=0,60 respectively) to be related to 

surgical failure. Esophageal body motility disturbances had no influence 

on outcome of laparoscopic antireflux surgery (p=0,67). 

 

Hiatal hernia 

Because we found that the most common reason for failure is a 

recurrent hiatal hernia this factor was examined in details. Regardless of 

hernia size, hiatal hernia is not a predictive factor on outcome of the 

antireflux surgery (p=0,83). Although the percentage of patients with a 

hiatal hernia preoperatively was almost the same in the two groups (57,5 

% vs. 55%), the percentage of patients with hernia of more than 3 cm in 

size was significantly higher in the study group (p=0,007). We found that 

patients with preoperative hiatal hernias greater than 3 cm were 

significantly associated with failure after antireflux surgery. Assessment of 

functional tests and hiatal hernia is shown in Table 5. 

 

 

Table 5. Manometrical and pH monitoring data and the effect of hiatal 

hernia size on outcome 

 

Factors Study 
group 

Redo n=20

Control 
group 

N=221 

P 
value 

LES pressure mmHg 11,2 13,5 0,60 

Motility disorders 3 (15%) 26 (11,7%) 0,67 

Functional 
tests 

DeMeester score 51,1 48,7 0,94 

Any size 11 (55%) 127 (57,5%) 0,83 Hiatal 
hernia Greater than 3 cm 10 (50 %) 50 (22,7%) 0,007* 
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3.4. Discussion 
Successful antireflux surgery is largely defined by two factors: 

achieving long-term relief of reflux symptoms and the absence of 

complications or complaints induced by the operation. In practice, 

achieving these two deceptively simple goals is difficult. Both are critically 

dependent on establishing that the symptoms for which the operation is 

performed are due to abnormal esophageal exposure to gastric juice, as 

well as the proper performance of the appropriate antireflux procedure. All 

of the patients in this study underwent an antireflux procedure which was 

performed is a standardized manner by two surgeons, from the same unit. 

As such, whether the technical performance of the procedure affects the 

outcome, was not part of the study. Rather clinical variables predicting 

failure of antireflux operation were determined. In order to do so we 

compared a study group (failed antireflux operation) to a group of control 

patients without any evidence of an unsuccessful antireflux operation. 

Failure was defined when patients had therapy resistant dysphagia or 

recurrent reflux symptoms with objective evidence of abnormal 

esophageal acid exposure on esophageal pH monitoring or recurrent 

hiatal hernia on esophagogram. We used this definition because the reflux 

symptoms after antireflux surgery or the usage of PPIs are poor indicators 

for failure (54-56). Furthermore a study from Szendrényi et al showed a 

significant correlation between hiatal hernia, abnormal acid reflux on pH 

monitoring and symptoms. They found no correlation regarding reflux 

symptoms, manometry and signs of esophagitis on endoscopy (57). 

Regarding to the baseline characteristics of the patients (age and 

gender) we did not find significant differences between the two groups. 

Similar to our result most of the studies on predictive factors contributing to 

failure of laparoscopic antireflux operation showed no association of age 

and gender to failure (58-61). In contrast to that some publications (62,63) 

stated that younger male patients with typical symptoms had favorable 

outcome after antireflux operation.  
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From symptoms we were not able to draw any correlation between 

the symptoms (heartburn, regurgitation, epigastric pain, dysphagia and 

respiratory symptoms) and the failure rate following antireflux procedure. 

On the other hand symptoms responding to PPI therapy found to be a 

predictive factor. We found that those patients who did not respond to PPI 

had significantly more chance for failure. Although this finding is for a long 

supported by other publications (59,61,62), some stated that poor 

response to PPI is not a contraindication for laparoscopic antireflux 

operation (64).  

Other medications which often used in GERD are the drugs for 

psychiatric problems. A relationship between psychological factors and 

GERD is widely accepted in anecdotal form but sparsely documented in 

the medical literature. Watson et al. (65) first showed that antireflux 

surgery is less satisfactory among patients with personality disorders. 

Since that several studies published data, that patients who daily use 

some kind of antidepressant had significantly poorer outcome after 

antireflux surgery than those without any psychiologic disorders 

(61,66,67). In our study we did find that 40 % of the patients who later had 

failure were on antipsychotics therapy, compared to 23 % of the control 

group, but this difference was not statistically significant. But before 

patients with psychiatric disorders would be excluded from laparoscopic 

antireflux operations there is a study from Kamolz et al. (68) who showed 

that quality of life of these patients was improved after antireflux operation 

and even panic disorders was eliminated in one third of their patients. 

Beside quality of life improvement it is known that laparoscopic 

antireflux surgery can achieve an excellent surgical outcome in patients 

with erosive gastroesophageal reflux disease. Less is known about the 

long-term surgical outcome in GERD patients who have no evidence of 

esophagitis (NERD) before surgery. It is also known that approximately 

40-60 % of GERD patients have no signs of esophagitis on endoscopy 

(69-73). From our 241 patients 58 (24,1%) presented with NERD. 

Comparing the failed and successful groups of patients we found that 

NERD had no effect on the outcome of antireflux surgery. In accordance 

to our finding several other publications (74-77) showed that NERD is not 
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a predictive factor for failure. From these studies one can also see, that 

grade of the esophagitis has no role in the unsuccessful antireflux 

operation. Regarding to the disease severity on endoscopic finding, we 

also did not find any correlation between the endoscopic grading and the 

failure rate. In contrast one recent study from Thibault (78) showed the 

patients with NERD had poorer outcome after antireflux surgery compared 

to those with endoscopic esophagitis. It was interesting to see that not 

only the grade of esophagitis, but Barrett metaplasia has also no effect on 

outcome. This finding was confirmed by others as well (79-81). The only 

significant predictive factor for failure we found amongst the endoscopic 

signs was the shortening of the esophagus. The short esophagus is still a 

big debate between laparoscopic antireflux surgeons, because some 

believes that it does not exist (82-84), while on the other hand others think 

that the unrecognized short esophagus can be responsible for failure of 

the antireflux operation in some proportion of the patients (85,86). The 

term ‘‘short esophagus’’ itself can be confusing, because a concrete and 

consistent definition has not been set. Horvath et al. (87) categorize the 

short esophagus into three categories: (1) true, reducible; (2) true, 

nonreducible; and (3) apparent. An apparent short esophagus is one of 

normal length that has accordioned within the chest and thus appears 

short before proper mobilization. A true, reducible short esophagus is 

shorter in length although reduction of the gastroesophageal junction to 

2.5 cm below the hiatus is still possible. Only the true, nonreducible short 

esophagus requires a lengthening procedure. Acquired shortening of the 

esophagus is thought to arise from a cycle of repetitive esophagitis, and 

submucosal fibrosis, which leads to subsequent shortening (88). A study 

by Awad and colleagues (89) demonstrated that patients with reflux have 

an average esophageal length 5mm shorter than that in normal control 

patients, although the amount of shortening was not influenced 

significantly by the degree of esophagitis. According to the advocates of 

short esophagus, esophageal shortening occurs with advanced GERD 

and the increasingly severe endoscopic grades of esophagitis should be 

associated with a shorter esophageal length, but most studies, have not 

supported this (89,90). Our study showed that esophageal shortening was 
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almost 10 times more frequent in the failure group but on the other hand 

the same degree of association of the severity of the esophagitis and 

failure was not detectable. Whether patients in the failure group indeed 

had an unrecognized true short esophagus or the dissection was not 

sufficient enough remain unclear, but these results is a warning, that 

greater attention is necessary in patients with short esophagus. The short 

esophagus can be determined by barium X-ray, endoscopy, 

intraoperatively during laparoscopy or with manometry. 

Although manometry as a part of the functional foregut 

investigations together with esophageal pH monitoring play an important 

role in the proper diagnosis of GERD it has little predictive value for failure. 

The preoperative LES pressure has no effect on outcome after 

laparoscopic antireflux surgery (91,92), which was also shown by our 

study. Regarding to esophageal body motility disorders one can think that 

by making a fundoplication, which causes somehow a kind of outlet 

obstruction, can worsen the already existing motility problems, causing a 

severe dysphagia for the patients. Therefore some authors tried to tailor 

the fundoplication to the manometric finding (93,94), but several study, 

including ours, showed that motility disorders has no effect on outcome 

after Nissen fundoplication (95-100). Whether the praeoperatively 

registered abnormal esophageal acid exposure has any impact on 

success rate after antireflux operation is still questionable. Some 

published that, patients with more severe gastroesophageal reflux on 24-

hour pH monitoring has superior outcome compared to those without 

abnormal acid exposure (59,61,101), but one recent publication (102) 

showed that reflux variables is of no value in predicting outcome. Similar 

to the latter paper we also did not find any correlation between the 

esophageal pH monitoring data and the failure of our laparoscopic Nissen 

fundoplication. 

From the failed antireflux operation we know that the most frequent 

reason for failure is the recurrent hiatal hernia. Hiatal hernia itself 

regardless of size was not a significant predictor of an unsuccessful 

antireflux operation. Indeed there were more patients with hiatal hernia in 

the control group than in the study group. But if we look carefully the size 
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of the hiatal hernia plays an important role on the outcome after 

laparoscopic antireflux procedures. If hernia size was taken into account, 

we found that hiatal hernia bigger than 3 cm is a significant prognostic 

factor on outcome. Similar to our result Power et al (61) also showed that if 

the hiatal hernia is larger than 3 cm it carries a significant risk for failure 

after laparoscopic Nissen fundoplication. 

 

3.5. Conclusion 

From the several factors investigated only three had effect on the 

outcome of laparoscopic Nissen fundoplication by univariate analysis. We 

found that large hiatal hernia and short esophagus can predict a possible 

failure after laparoscopic fundoplication and patients who had no response 

to PPI are also at greater risk for failure. All other factors (i.e age, gender, 

symptoms, endoscopic severity of esophagitis, functional tests results) 

had no influence on the outcome of laparoscopic Nissen fundoplication. 
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4. Special aspects of gastroesophageal reflux disease 
 
4.1. Hypertensive conditions of the lower esophageal sphincter 

It is well known that one of the most important factors in the 

pathogenesis of gastroesophageal reflux disease is the insufficient 

pressure of lower esophageal sphincter (LES). This can be due to an 

inadequate overall or intraabdominal length of the sphincter and/or 

hypotension of LES. Although the association between GERD and 

hypertensive conditions of lower esophageal sphincter has always 

seemed paradoxical, several studies reported that such conditions (i.e 

Hypertensive lower esophageal sphincter, Achalasia) can be accompanied 

with GERD. Both achalasia and hypertensive lower esophageal sphincter 

(HLES) is characterized with elevated lower esophageal sphincter 

pressure. The difference between the two diseases is the capability of the 

LES to relax. In HLES there are no esophageal body motility disturbances 

and relaxation of the LES is normal, while in achalasia the loss of 

inhibitory neurons of the LES resulting in an incomplete relaxation of LES 

during swallow. The normal peristaltic activity of the esophageal body 

disappears, or simultaneous wave forms are generated by the initiation of 

a swallow. The exact cause of both achalasia and HLES is still unknown.  

 

4.1.1. Hypertensive lower esophageal sphincter 
HLES was first described by Code et al in 1960 (103). It is classified 

as a primary esophageal motility disorder and characterized by a high 

resting pressure of LES, which exceeds the upper limit of LES pressure 

measured in normal population. It is distinguished from diffuse esophageal 

spasm and achalasia, which also presented with elevated pressure of 

LES, by normal esophageal body motility and LES relaxation. The most 

common symptoms in patients with HLES are dysphagia and chest pain 

(104-106), and therefore, therapy was mostly focused on decreasing the 

pressure of LES by surgical or medical means. Recent reports showed 

that HLES can also be associated with symptoms of GERD and abnormal 

esophageal acid exposure, measured by 24-h pH monitoring (107,108). 

Therefore, therapy recommendation for reducing sphincter pressure raises 



 25

questions of worsening gastroesophageal acid reflux. On the other hand, 

therapy for abnormal acid exposure with a fundoplication carries a 

possible risk of more severe obstructive symptoms. Our very first patient 

with HLES had abnormal gastroesophageal acid reflux on pH monitoring 

with typical symptoms of GERD. We performed a laparoscopic 

cardiomyotomy with Dor fundoplication. One year later, reflux symptoms of 

the patient worsened, and abnormal esophageal acid exposure on pH 

monitoring remained. A revisional Nissen fundoplication then had to be 

performed. This experience led us to perform a prospective study on 

patients with HLES associated with GERD to evaluate the effect of 

laparoscopic fundoplication. 

 
4.1.1.1. Patients and methods 
Overall Patients’ Characteristics 

Between January 1999 and 2006, a total of 241 patients underwent 

laparoscopic fundoplication for GERD. Out of them, six patients had 

GERD associated with HLES. Inclusion criteria were HLES detected by 

stationary manometry and typical symptoms of GERD. Patients with 

achalasia or other esophageal motility disorders were excluded. All 

patients underwent endoscopy, 24-h esophageal pH monitoring, stationary 

esophageal manometry, and barium swallow as well. There was no 

disturbance in esophageal clearance on barium X-ray. Out of the six 

patients who entered the study, there were five women and one man with 

a mean age of 40.5 years (range 19–74). Four patients had endoscopic 

signs of esophagitis and 3 presented with a hiatal hernia. In all patients, 

laparoscopic floppy Nissen fundoplication was performed. No intra- and 

perioperative morbidity was observed. There was no mortality. Patients 

were first called back for manometry and 24-h pH monitoring 6 weeks after 

the operation. Then, they were yearly followed by symptom questionnaire 

and barium swallows. At later follow-ups, patients who agreed underwent 

24-h esophageal pH monitoring and stationary esophageal manometry. 

The mean follow up time was 56 months (range 50–61). At late follow-up, 

only two patients agreed to undergo functional testing. 
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Stationary esophageal manometry 

Esophageal manometry was performed with a water perfused 

catheter system (perfusion manometry and portable data recording 

system, Medtronic, Sweden). HLES was defined if the pressure of LES 

was above 35 mmHg (>95 th percentile of normal population), relaxation 

of LES was normal and no esophageal body motility disorder was present. 

 

24-h esophageal pH monitoring 

Esophageal pH monitoring was performed as described earlier. 

 

Symptom assessment 

Symptoms were assessed by one of the surgeons. A structured 

questionnaire for foregut symptoms was performed. Patients with HLES 

were included only if three major symptoms of GERD (regurgitation, 

heartburn, epigastrial pain) were present. Dysphagia as minor symptom 

was no reason for exclusion. 

 

4.1.1.2. Results 
24-hour esophageal pH monitoring 

Before the operation the mean DeMeester score was 41,7 (range 

16,7-86). Six weeks after surgery the score returned to a normal value of 

2,9 (range 0,3-4,1). At late follow-up only two patients agreed to undergo 

24-hour pH monitoring. The mean DeMeester score was 1,2 (Figure 6.). 
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Figure 6. Changes of the DeMeester score before and after laparoscopic 

fundoplication for patients with HLES 

 

 

Stationary esophageal manometry 

The mean pressure of LES was 50,55 mmHg (range 35,6 - 81,3) 

before surgery. After the operation the average LES pressure was 24,7 

mmHg (range 23,2 - 26,6) at six weeks and 15,7 mmHg at late follow-up 

(Figure 7.).  

 

50,5

24,7
15,7

0

10

20

30

40

50

60

Preoperative Postop. 6 weeks Late follow-up (n=2)

 
Figure 7. Changes of the LES pressure (mmHg) before and after 

laparoscopic fundoplication for patients with HLES 
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Symptoms 

Besides major symptoms of reflux, two patients also had a slight 

dysphagia. Although the pressure of LES was higher in the two patients 

who had dysphagia besides their reflux symptoms, there was no 

significant difference regarding LES pressure (54.8 vs. 48.4) or DeMeester 

score (41.5 vs. 41.9) between the two patients with slight dysphagia and 

the other four without dysphagia. The only difference was that the two 

patients with dysphagia had the more severe esophagitis on endoscopy, 

and they both had a hiatal hernia. No chest pain was observed before the 

operation. Six weeks after the operation, all patients were symptom-free. 

No new onset dysphagia or chest pain developed in the first year of follow-

up. The dysphagia, in the two patients who had minor dysphagia before 

the operation, was also resolved. One patient developed dysphagia 2 

years after surgery. He needed a redo surgery. A laparoscopic exploration 

was performed. As a reason for dysphagia, a too tight posterior hiatoplasty 

was diagnosed, which was managed laparoscopically. No abnormality with 

the wrap was observed. After this remedial operation, the patient became 

symptom free. The annually performed symptom assessments revealed 

no recurrence of any of the three major reflux symptoms, and no further 

case of dysphagia was observed during the average of 56 months follow-

up. 

 
4.1.1.3. Discussion 

The etiology and pathophysiology of hypertensive lower esophageal 

sphincter are still unknown. It is thought to be a primary esophageal 

motility disorder characterized by elevated LES pressure and predominant 

symptoms of dysphagia and chest pain (109-111). A recent study from 

Gockel et al. (112) showed that typical reflux symptoms also frequently 

present in patients with HLES. They found a 75% of regurgitation and 71% 

of heartburn beside the 71% of dysphagia and 49% chest pain in HLES 

patients. Furthermore, 26% of the patients who also underwent 24-hour 

esophageal pH monitoring in this series presented with abnormal 

esophageal acid exposure. In our study, all patients had primary symptom 

of reflux and abnormal DeMeester score on 24-hour esophageal pH 
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monitoring, which is due to our patient selection. The reason for this 

selection was the hypothesis that abnormal esophageal acid reflux can 

cause an elevation in the pressure of LES to “protect” the esophagus 

mucosa from further acidic injury. This reaction of a sphincter muscle to 

acid is not an undescribed phenomenon. Reports on the association of 

GERD and Zenker diverticula with elevated upper esophageal sphincter 

pressure have been published (113,114). In some reports, even the 

connection between gastroesophageal reflux disease and achalasia was 

also suspected (115-117). Furthermore, Sullivan (118) reported that after 

small intravenous doses of pentagastrin increased the LES pressure in all 

of eight patients with epigastric pain, which was believed to be due to a 

HLES.  

Unfortunately, surgical myotomy of these patients was 

unsuccessful. To investigate the hypothesis that GERD plays an important 

role of pathogenesis of HLES in a selected group of patients, a 

laparoscopic antireflux operation was performed. Criteria for selection 

were primary symptoms of GERD and HLES. Here, we have to mention 

that none of these six patients had severe dysphagia or chest pain. The 

treatment of HLES, whether it is associated with reflux symptoms or with 

dysphagia and chest pain, is still controversial. Because HLES believed to 

represent an outflow obstruction medical therapy has been limited to 

muscle relaxant such as calcium channel blockers or nitroglycerine with 

little clinical efficacy (119,120). Another possible treatment unfortunately 

with also similar disappointing result is the endoscopic management with 

dilatation or with botulinum toxin injection (121,122). Surgical therapy for 

outflow obstruction would be a cardiomyotomy. Before the study, we have 

performed a laparoscopic cardiomyotomy with a Dor fundoplication in a 

patient with GERD associated HLES. Reflux control was insufficient in this 

case, the patients had to be reoperated, and a total fundoplication had to 

be performed. On the other hand, Champion et al. (123) found that in 16 

patients with HLES, esophagomyotomy with posterior partial 

fundoplication provides good result regarding to dysphagia or chest pain. 

During our study period, four classic hypertensive LES patients were also 

observed with dysphagia and chest pain. They are all on medical therapy, 
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and all underwent endoscopic pneumatic dilatations. One patient who did 

not respond to conservative therapy had laparoscopic myotomy and 

anterior fundoplication.  

Accepting the possibility that HLES may have more than one 

etiology and HLES can be secondary to gastroesophageal reflux, 

antireflux therapy seems to be the choice of treatment. Katzka et al. (124) 

reported nine patients with HLES and GERD who were treated 

successfully with antireflux medication and further three with 

fundoplication. Similar to all of our GERD patients, all six patients with 

HLES were on PPI before the operation. They all had temporary or partial 

relief of their reflux symptoms, and therefore, we were not able to use the 

PPI test as a guide for which hypertensive LES patient might respond to 

fundoplication. We also found, similar to the study from Barreca (125), that 

after a laparoscopic fundoplication, patients were symptom-free, 

preoperative dysphagia resolved, and no new-onset dysphagia appeared. 

In accordance to our results, Tamhamkar et al. (126) showed that after a 

Nissen fundoplication in 12 patients with GERD-associated HLES, all 

patients had complete relief of their dysphagia and chest pain. In addition, 

in this series, four further patients with isolated HLES were successfully 

treated with myotomy and partial fundoplication. Unfortunately, results 

were based only on symptoms and patients satisfaction, and no functional 

testing was performed. In our series postoperative 24-hour esophageal pH 

monitoring and esophageal manometry was also performed. At a mean of 

56 months follow-up, esophageal acid exposure and LES pressure were in 

a normal range, which is significantly different compared to the 

preoperative data. We found that by performing a 360° fundoplication, no 

new-onset dysphagia developed. Although a 60 Ch Bougie is inserted 

through the esophagus during the fundoplication, we do not believe that 

the bougie prevented early dysphagia in patients with HLES because we 

use the same technique for routine antireflux operations for GERD and still 

we observe approximately 10% of early temporary dysphagia 6 weeks 

after the operation. Instead, the originally high pressure of LES returned to 

a normal level. The latter finding seems to contradict the consideration that 

these HLES patients with GERD represent only GERD patients above the 
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95 percentile because normally, a fundoplication would elevate the 

pressure of LES as it was designed to do so.  

A possible explanation of our findings is that some HLES is caused 

by acid reflux and this elevated pressure can be interpreted as a protective 

action of LES to hinder gastroesophageal reflux. By eliminating excessive 

esophageal acid exposure with a fundoplication, the protective reaction of 

LES is no longer needed, and the pressure of LES can return to a normal 

level. 

 

4.1.1.4. Conclusion 
On the basis of our results, we must assume that there are two 

types of HLES. One is a primary esophageal motor disorder with 

symptoms of dysphagia and chest pain and with good response to 

myotomy. The other is the HLES, which is probably secondary to 

abnormal gastroesophageal acid exposure. In these patients, primary 

symptoms include typical symptoms of gastroesophageal reflux, and 

abnormal esophageal acid exposure can be observed on pH monitoring. 

Therefore, we suggest that in this subgroup of HLES patients, a 360° 

fundoplication should be performed instead of a cardiomyotomy, to control 

reflux and thereby eliminate the cause of HLES. 
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4.1.2. Achalasia and gastroesophageal reflux disease 
Achalasia is a primary motor disorder characterized by usually a 

hypertensive lower esophageal sphincter, which fails to relax completely 

after swallowing and by aperistalsis of the thoracic esophagus, (127-130) 

due to a loss of Auerbach’s plexuses (129,130). Since the LES of 

achalasia patients is normo- or hypertensive and relaxation is absent or 

impaired, there is controversy whether gastroesophageal reflux can occur 

in these patients prior to treatment.  

There are several prospective 24h pH studies which have shown, 

that untreated achalasia patients are capable of demonstrating true acid 

reflux (131-134). Heartburn was described in one third of patients with 

achalasia (132), furthermore esophagitis and Barrett’s esophagus were 

also found in some patients (134,135) and some reports showed that the 

prevalence of hiatal hernia in achalasia patients varies between 4-10 % 

(136-139) which can be as high as 25 % in the elderly population (137). 

And not even axial but paraesophageal hiatal hernia is published with 

associated achalasia (140,141). It is still not clear weather two coincidental 

diseases (i.e. achalasia and GERD) are present or one disease can 

transforms into the other.  

Since all treatment of achalasia is directed toward elimination of the 

outflow resistance to obtain a good esophageal emptying into the stomach 

one can assume that patients with GERD associated achalasia need 

different treatment because standard cardiomyotomy could worsen 

gastroesophageal reflux. In order to rule out this possibility we changed 

our therapeutic strategy in patients with GERD associated achalasia and 

instead of the routinely used laparoscopic Heller myotomy with anterior 

Dor fundoplication, we performed laparoscopic myotomy with 360 degree 

Nissen fundoplication. In the time interval 1998-2006 26 patients 

underwent laparoscopic surgery for achalasia. From them 3 patients had 

suspected gastroesophageal reflux associated achalasia and therefore 

they all underwent laparoscopic myotomy but instead of an anterior 

fundoplication, a 360 degree Nissen fundoplication was performed. Steps 

of the operation are shown in figure 8,9,10. 
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Figure 8. The hiatus is closed posteriorly and anteriorly. A cardiomyotomy 

is than performed 

 

 

Figure 9. The mobilized fundus is pulled behind the esophagus and first 

sutured to the muscle of the esophagus 

Closure of the hiatal hernia

Site of the myotomy 
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Figure 10. Finally a full fundoplication is performed, which covers the 

myotomy 

 

4.1.2.1. Case reports 

Case 1.  

 A 44-year-old male, with a two year history of classic heartburn and 

dysphagia, presented in February 1999. His heartburn and symptoms of 

gastroesophageal reflux started in 1997, heartburn was decreased after 

meal. These symptoms were transformed into dysphagia within a year. 

Symptoms were progressive over a 6-months period until dysphagia 

occurred with every meal when he stopped to eat and drank cold water. 15 

kg-s weight loss was observed in this two year period. 

Esophagogastroscopy was performed in 1998, showing erosive 

esophagitis, inflammation was found in the squamocolumnar junction by 

histology as well. Patient was treated with lansoprazole 30 mg once a day 

and cisapride 10 mg three times daily resulting in improvement of the 

symptoms. Clinically, dysphagia progressed rapidly when reendoscopy was 

performed which revealed a dilated esophageal body with intact mucosa. 

Cardia was closed, but the endoscope could pass through the cardia 



 35

suspected to be fibrotic. Barium swallow showed dilated esophageal body 

with a short smoothly tapered segment at the esophagogastric junction, 

decreased peristalsis and retention of barium thought to be consistent with 

achalasia. Esophageal manometry demonstrated LES average resting 

pressure of 34.4 mm Hg. LES did not relax properly (relaxation < 90%). 

Degluditory waves were of low amplitude and simultaneous, „mirror image” 

wave forms were generated by the initiation of a swallow. 24hr pH-metry 

showed acid reflux, with total DeMeester score of 94,9. Using pH 3 as a 

discriminant threshold for GERD the reflux score was: 62,3 (Figure 11).  

 

 

 

Figure 11. pH recording of the patient with achalasia and GERD 

 

 

Hypertrophy of the LES was found during operation, with the rigidity of the 

cardia. After a follow-up of 72 months the patient is symptom free. On 

esophagogram no signs of dysphagia or reflux were seen. 
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Case 2.  

 42-year-old man presented in September 2000 with the chief 

complaint of dysphagia. Symptoms were progressive over a four months 

period. He felt heartburn, regurgitation, gastroesophageal reflux was 

experienced the same time that was inhibited by on demand taking of H2 

blocker, nizatidine (150 mg). Endoscopy revealed dilatation and atony of 

the esophageal body, closed cardia that did not open during the procedure. 

Mild inflammation was found in the distal portion of the esophagus, the 

instrument passed through the sphincter with an increased pressure. 

Barium swallow showed a slightly dilated esophageal body with 

nonpropulsive contractions, tight, nonrelaxing sphincter that allowed 

contrast material to escape in small quantities from the esophagus (Figure 

12).  

 

 

 
 
Figure 12. Esophagogram of the second patient. 
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Sequentially propagated waves transversing the distal esophageal body 

were absent, low amplitude simultaneous contraction waves were 

observed. Baseline pressure of the esophageal body was elevated. The 

resting pressure of the LES was not increased (24,4 mm Hg) however 

incomplete relaxation could be observed. 24 h pH-metry revealed nocturnal 

acid reflux that was not related to meal. Patient was last seen on follow-up 

58 months after the operation. He had no dysphagia and a reflux symptom 

was also not recorded. Barium X-ray still showed some dilatated 

esophagus but no outflow obstruction was detected. Gastroesophageal 

reflux was not seen by esophagogram. 

 
Case 3. 

A 65-year old woman was admitted to our clinic in 2003. She had a 

history of seven years of typical reflux symptoms with heartburn, 

regurgitation. No dysphagia was observed at that time. The first 

endoscopy was performed in 2001 where Savary-Miller II stage 

esophagitis was described with Helicobacter pylori infection from the 

stomach. Patient was put on PPI therapy and eradication of H.pylori was 

performed. Control endoscopy in 2002 showed no signs of esophagitis 

with normal cardia and stomach. Before the admittance the patient’s reflux 

symptoms disappeared and dysphagia progressed. Endoscopy found 

esophageal dilatation, with esophagitis and the cardia was narrowed. 

Histology of biopsies from the distal esophagus showed chronic 

esophagitis and Barrett’s metaplasia. Manometry and 24 hour pH 

monitoring was performed. The LES pressure was 34,3 mmHg with 

percent relaxation of 11,5. Esophageal motility showed that 25 % of the 

swallows was simultaneous and 75 % were uncoordinated with the mean 

pressure of 23,4 mmHg. At that time there was no abnormal acid reflux on 

pH monitoring. The first two follow-up of the patients was uneventful. No 

dysphagia or reflux was observed. At three years follow-up the patient was 

still symptom free, but esophagogram revealed a small amount of reflux in 

Trendelenburg position, without any signs of obstruction of the distal 

cardia. The patient was very satisfied with the result of the operation and 
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she did not agreed to undergo 24-hour pH monitoring, so she was advised 

to take PPI regularly. 

 

4.1.2.2. Discussion 
 Achalasia is a rare primary motor disorder of unknown origin. The 

primary abnormality seems to be the degeneration of esophageal myenteric 

plexus causing the selective loss of inhibitory nitrinergic innervation of the 

LES (142). As myenteric neurones synthesizing nitric oxide are responsible 

for the inhibitory component of esophageal peristalsis and LES relaxation, it 

is considered likely that these neurons are involved in this disease. Data to 

support this come from histochemical, immunohistochemical, and 

biochemical studies (143,144). This degeneration is associated with an 

inflammatory infiltrate (predominantly T lymphocytes) of the myenteric 

plexus—providing evidence of an immune mediated destruction of the 

myenteric plexus (145,146). While potential etiologies proposed for 

achalasia include infection, genetic predisposition, spontaneous 

neurodegeneration, and others, autoimmune mediated ganglion destruction 

has gained support because serum from achalasia patients has been 

shown to contain antineuronal antibodies (147,148).  

 All of these changes cause a failure of the lower esophageal 

sphincter to completely relax upon swallowing, which results in a functional 

obstruction and pressurization of the esophageal body. Defective 

esophageal emptying progressively leads to dilatation of the esophagus 

with loss of the peristaltic waveform. Overall deterioration of esophageal 

function and structure with time, and the fact that peristalsis can return after 

surgical myotomy, suggest that the motor abnormalities secondary to 

esophageal outflow obstruction may be reversible and that early definitive 

treatment of achalasia is essential to preserve esophageal function (149). 

In about 40% of patients the diagnosis of achalasia is delayed by the 

reported symptoms of chest pain and heartburn simulating 

gastroesophageal reflux disease.  

 Because some studies reported that approximately 5-25% of 

untreated achalasia patients had abnormal esophageal acid exposure on 

pH monitoring (150-152) one can speculate that GERD could also be a 
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possible etiologic factor in the development of achalasia. This was first 

proposed by Smart et al. who (153) described five patients presenting with 

symptomatic gastroesophageal reflux, proven by radiologic studies or pH 

monitoring, who subsequently developed achalasia confirmed by radiology 

and manometry after an interval of 2 to 10 years. They concluded that 

gastroesophageal reflux do not protect against the subsequent 

development of achalasia and suggested that the autonomic nerve damage 

eventually leading to achalasia may in its initial phases cause 

gastroesophageal reflux. In order to investigate this possibility 3 patients 

with suspected GERD associated achalasia underwent a proper 

preoperative functional workup and laparoscopic Heller’s myotomy followed 

by a Nissen fundoplication. An interesting observation from the two studies 

(132,152) on the issue of GERD and achalasia was that the pressure of 

LES was lower in patients with achalasia and GERD compared to pure 

achalasia patients. This is in accordance to our patients, while one patient 

had normal LES pressure and the other two had only a little elevated LES 

pressure with a value of approximately 35 mmHg. From these data one can 

speculate that there is a distinct population of achalasia patients presented 

with close to normal LES pressures, where GERD precedes the onset of 

achalasia. All of our three patients have had a longstanding 

gastroesophageal reflux before the development of achalasia. Interestingly 

pH studies of two of our patients showed prolonged reflux episodes 

appeared during night, when the patients were in recumbent position. 

Therefore we hypothesized that a transient complete relaxation of the LES 

caused acid regurgitation from the stomach, and poor clearance of the 

aperistaltic esophagus could be the origin of such prolonged acidification. 

This hypothesis is supported by the study of Hirano et al. (142) and Sifrim 

et al. (154) who demonstrated that transient lower esophageal sphincter 

relaxation can be observed in achalasia patients. Furthermore complete 

LES relaxation has been documented in a study from van Herwaarden et 

al. (155) postprandially during prolonged manometry, which may not have 

been detected in the short-term routine studies. Recently a paper from 

Savojardo et al. (156) also showed that multiple rapid swallows can induce 

complete LES relaxation in patients with achalasia. 



 40

 On the other hand dysmotility (157,158) and esophageal distension 

can also cause heartburn (159,160), which can be indistinguishable from 

GERD. Pseudo-GER, caused by lactate accumulation from food fermented 

by Lactobacillus in the dilated esophagus (150) with or without esophagitis 

(161), may also cause heartburn. The pH of this fermented acid can be as 

low as 3,5 (162), and the onset of heartburn has been reported as 

occurring at pH 4. In our cases 2 patients had Sievert 2. stage of achalasia 

where no retained food can be observed in the esophagus. Neither 

esophagoscopy, nor barium X-ray found retained material in the esophagus 

of these two patients. Regarding to pH monitoring the use of pH 3 as a 

discriminant threshold was offered as a simple objective method to 

discriminate between acid reflux from food fermentation (150). Even if the 

lower threshold was used in those two patients (who had abnormal pH-

metry), pH data were in the abnormal range.  

The standard operation for achalasia is a cardiomyotomy with some 

kind of antireflux procedure, mostly anterior hemifundoplication. But even 

with an antireflux procedure reflux after Heller’s myotomy can be observed 

approximately 10-30 % of the cases (163-165). The longest follow-up 

study from Csendes et al (166) with a mean follow-up of 190 months 

showed that final clinical results in 67 patients demonstrated excellent or 

good results in 73% of the cases, development of epidermoid carcinoma in 

4.5%, and failures in 22.4% of the patients mainly due to reflux 

esophagitis. Furthermore 9 patients developed Barrett metaplasia. 

Question rises why some patients have reflux after Heller myotomy, while 

others haven’t, if the same procedure was performed on them. So, one 

can speculate that reflux after Heller’s myotomy is not a failure and does 

not happen as a random fate, because in the subgroup achalasia patients 

with associated GERD even more severe reflux may develop after Heller-

Dor operation. In order to exclude this possibility we proposed to perform a 

360 degree fundoplication instead of Dor fundoplication after Heller’s 

myotomy in patients where GERD suspected to be a causative factor. At 

late follow-up no dysphagia was observed, so this procedure carries no 

additional risk of dysphagia. In accordance several studies showed that a 

360 degrees fundoplication eliminates reflux without adding dysphagia in 
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the majority of patients treated for achalasia (167-169). Regarding to reflux 

symptoms no subjective signs of reflux were recorded at follow-ups, but 

still one patient had gastroesophageal reflux on esophagogram. The 

importance of this so called silent reflux in achalasia patients after 

myotomy, was also emphasized by Burpee et al. (164). They showed that 

23% of their achalasia patients following laparoscopic Heller’s myotomy 

had objective reflux without subjective heartburn. Other factors might 

support our hypothesis that GERD can cause some changes in the LES 

muscle, which can inchoate consecutive events similar to achalasia, 

include alterations of GERD patients similar to achalasia. For example 

Altorjay et al. (170) found LES muscle hypertrophy on biochemical 

examination taken from patients underwent laparoscopic antireflux 

operation for GERD. And a study from Moses et al. (171) showed that 

positive immunostaining of the myenteric plexus was detected in 

significantly more achalasia and GERD samples than control samples, 

and immunoreactivity was significantly more intense with achalasia and 

GERD serum samples than controls. 

If preoperative examinations produce a strong suspicion of 

achalasia, which developed on the basis of GERD, we suppose that 

instead of an endoscopic dilatation a Heller’s myotomy should be 

considered with a proper 360 degree fundoplication, as anterior 

hemifundoplication does not protect fully against reflux. 

 
 
4.2. Large hiatal hernias 
4.2.1. Introduction 

A half century ago the concept of gastroesophageal reflux disease 

were characterized and the classical surgical correction initiated. Better 

understanding of the pathophysiology of GERD and technological 

advances of the last decade has made laparoscopic Nissen fundoplication 

the standard surgical procedure. Indications for laparoscopic 

fundoplication have expanded from GERD to more complicated 

conditions, such as large hiatal and paraesophageal hernia. 
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Once the diagnosis of type II or type III paraesophageal hiatal 

hernia is made, because they imply a greater risk for the patient such as 

hemorrhage, strangulation, volvulus and perforation (172-174), it is 

recommended to perform elective repair. Although laparoscopic repair of 

type I sliding hernia is well established with a proven record of efficacy and 

safety, results regarding laparoscopic paraesophageal hiatal hernia seems 

to be controversial. Short and intermediate results of feasibility and 

efficacy were promising (175), but recently several series showed a 

variable incidence of recurrence ranging between 0 and 40 % on midterm 

follow-up (176-178). Outcome results usually depend on how the 

recurrence is defined, anatomically or subjectively. Although the dissection 

and posterior closure of the crura, the so called posterior hiatoplasty is an 

essential step in any antireflux operation, the breakdown of this repair and 

the recurrent hiatal hernia is the one of the most common reason for 

failure of antireflux surgery (179-181). This is probably due to the constant 

movement of the diaphragm and the pressure gradient between the 

negative intrathoracic and positive intraabdominal pressures during 

coughing, sneezing or laughing. Another problem of hiatal repair is the 

lack of a strong fascia adjacent to the hiatal aperture for which the closing 

sutures encompass predominantly the muscle of the crura. In some cases, 

especially in large hiatal hernias, the hiatal closure can be performed only 

with tension between the cruras. So it seems that the hiatal closure is the 

weakest link in the otherwise well elaborated methods of antireflux 

surgery. 

To overcome this problem several attempts were made to reinforce 

the closure. In order to avoid using any foreign material around the cardia 

the employment of the teres ligament, as described earlier for cardiopexy, 

seemed suitable. In 2003 a prospective study was introduced in our 

department which was design to evaluate the safety and efficacy of a new 

laparoscopic procedure (182). Midterm result of this study (183,184) 

leaded us to start another prospective study from 2006 with a modification 

of mesh hiatoplasty to prevent recurrence and mesh related complications. 

In order to compare the results and outcome of the different procedures 

for large hiatal hernia retrospective analysis of our prospectively collected 



 43

data was performed. A historical control group was set up, which 

contained patients without any reinforcement of the repair for large hiatal 

hernia. The further two groups included patients from the above 

mentioned two prospective studies. 

 

4.2.2. Patients and method 
From the 241 patients in the time interval from 1998-2006 there 

were 60 patients presented with large hiatal hernia. Another 10 patients, 

who had large hiatal hernia secondary to a failed antireflux operation 

perfomed in other hospitals, were also enrolled in this study, which made a 

total of 70 patients with large hiatal hernia. 31 patients underwent 

laparoscopic Nissen-DeMeester fundoplication with posterior hiatoplasty 

between 1998-2002 (Group A). In 26 patients from 2003-2006 

reinforcement of the hiatal closure was performed with ligament teres 

hepatis (Group B) and in 2006 a further 13 patients underwent a modified 

mesh repair (Group C). The mean age was 57 years (range 33-74) in 

Group A, 62,8 (range 39-80) in Group B and 59 (range 43-72) in Group C 

respectively. Patients’ characteristics are shown in table 6. Patients were 

followed with our standard follow-up procedure, to obtain objective data 

and to discover any possible anatomic recurrence. On a regular basis (3 

months, 6 months, 1 year after the operation and then yearly) patients 

were called back for evaluation. All patients were questioned for 

symptoms including heartburn, regurgitation, dysphagia, chest pain. 

Barium swallow were also performed in all cases at all follow-up times. If 

any symptom of reflux was detectable functional foregut testing was 

performed. Anatomic recurrence was defined if a recurrent sliding hiatal 

hernia, without subjective symptoms was detected. Symptomatic 

recurrence was defined if large axial or paraesophageal hiatal hernia was 

observed with subjective symptoms confirmed with functional testing and if 

a remedial surgery was indicated. 
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Table 6. Basic characteristics of the different groups 

 

 Group A 

N= 31 

Group B 

N=26 

Group C 

N=13 

Age 57 (33-74) 62,8 (39-80) 59 (43-72) 

Male/female 16/15 7/19 2/11 

 

 

Surgical procedure 

In Group A our standard antireflux procedure was performed as described 

earlier. In patients in Group B the surgical procedure was the same until 

the hiatal closure. After the hiatoplasty the position of the camera is 

changed to the left lateral port and the liver retractor is changed to a 

grasper. The teres ligament is stretched downward with a grasper and is 

dissected with ultrasonic dissector from the parietal peritoneum. Great 

care has to be taken to preserve the blood supply of the ligament and to 

avoid haematoma formation. In order to do so the dissection should 

proceed between the two vascular arcades (liver and peritoneal 

attachment), which supplies the ligament, and should stop at the hepatic 

branch, which feeds the hepatic vascular arcade (Figure 13). After 

mobilization of the ligament teres the initial position of the instruments are 

restored and the ligament is pulled through the GE window (between the 

closed crura and the posterior esophageal aspect). The stronger part of 

the ligament, which is covered by peritoneum, is sutured to the left crus 

with two non-absorbable stitches at the level of the esophagus. The right 

crus is than also sutured to the ligament at the same level creating a U-

shaped reinforcement of the crura around the posterior aspect of the 

esophagus (Figure 14.). Finally a Nissen-DeMeester fundoplication is 

performed. 
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Figure 13. The dissection of the teres ligament from the parietal 

peritoneum with ultrasonic dissector 
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Figure 14. The teres ligament is used to cover the posterior hiatoplasty. It 

is sutured to the right and left crus at the same level creating a U-shaped 

reinforcement of the crura. 
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In Group C after the hiatal closure a polypropylene “U” shape mesh 

is introduced. It is than placed on the hiatoplasty at an onlay position and 

fixed with staples (Protac, Autosuture) (Figure 15). To avoid connection 

between the mesh and the esophagus or stomach, and therefore reduce 

the risk of mesh erosion, the omentum of the dissected great curvature is 

used. It is brought behind the esophagus and fixed to the right crus with 

non-absorbable stitches. In this position the omentum is between the 

mesh and the cardia and covers the mesh completely (Figure 16). In all 

cases a Nissen fundoplication is also added. 

 

 

 

 

 

 
 
Figure 15. A “U”-shape polypropylene mesh is fixed in onlay position to 

the posterior hiatoplasty 
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Figure 16. The omentum of the dissected greater curvature is pulled 

between the esophagogastric junction and the mesh to avoid any 

connection between the mesh and the esophagus 

 

 

Statistical analysis 

Statistical analysis was performed with Chi2 with Yates correction. P 

values < 0.05 were considered significant.  

 

4.2.3. Results 
Perioperative data 

In Group A the mean operative time was 93 minutes (range 78-

110). The conversion rate was 16%, 2 cases due to bleeding, 1 because 

of cardiopulmonary reasons and 2 for adhesions due to previous 

operations. Mean hospital stay was 7,3 days (range 4-16). No mortality 

was observed, perioperative morbidity was 9,6 % which included 2 

bleedings and one pneuomothorax. In Group B the mean operative time 

was 115 minutes (range 96-130). There was no perioperative mortality. 6 

conversions (23%) to open surgery were performed all of them were redo 

operation. The morbidity was 11,5% which included 1 intraoperative 
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pneumothorax, 1 wound disruption after conversion and 1 late 

subdiaphragmatic abscess on the left side. Mean hospitalization time was 

7,4 days (range 4-30 days). In Group C the mean operative time was 

110,5 minutes (range 90-145). There were no conversions to open 

procedure. Mean hospital stay was 5,7 days (range 3-7). Mortality rate 

was 7,7%. One patient died due to the consequence of esophageal 

perforation. In this latter case we think that the perforation was caused by 

the bougie, because it was at the level of tracheal bifurcation. 

Unfortunatelly the routinely used esophagogram on the first day did not 

show any leakage and the perforation was discovered only the fifth 

postoperative day. Reoperation was performed with esophageal suture 

and drainage but the patient died on the 10 th postoperative day. Results 

of surgery comparing the three groups are shown in Table 7. 

 
 
Table 7. Operation time, hospital stay, morbidity, conversion rate and 

mortality in the three groups 

 

  I. Group 
N=31 

II. Group 
N=26 

III. Group 
N=13 

Operation time 
(minutes) 93 (78-110) 115 (96-130) 110,5 (90-145) 

Hospital stay 
(days) 7,3 (4-16) 7,4 (4-30) 5,7 (3-7) 

Morbidity 9,6 % 11,5% 0 
Conversion 5 (16%) 6 (23%) 0 
Mortality 0 0 1 (5,5%) 
 

 

Follow-up data and recurrence rates 

In Group A through an average of 34,6 months (until the beginning 

of the teres study) follow-up there were 2 anatomic and 8 symptomatic 

recurrences with hiatal hernia on barium X-ray. The latter 8 patients all 

underwent remedial surgery. Unfortunately the primary preoperative data 

of this historical control group was not sufficient enough to further evaluate 

these patients in order to determine what leaded to recurrence. The 
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average time elapsed after the primary operation was 25,6 months (range 

6-42). 

In Group B the follow-up was 13-46 months with an average of 30,9 

months. 2 patients reported reflux symptoms postoperatively one and two 

years respectively. They were evaluated with esophagogastroscopy, 

stationer manometry and 24-hour esophageal pH monitoring. Neither 

signs of abnormal reflux nor anatomic recurrence was detected by these 

patients. 1 patient had severe pain after eating 18 months after the 

operation. Investigations revealed a 3 cm paraesophageal recurrent 

hernia. This patient underwent remedial surgery. 1 patient had temporary 

mild dysphagia and fullness after eating 2 years after surgery. Barium 

swallow showed slippage of the fundoplication into the mediastinum. 

Barium swallows revealed anatomic recurrence with slipped fundoplication 

in another two asymptomatic patients, 12 months after the operation. The 

latter 3 patients are now under strict surveillance, repeated barium 

swallows showed no changes in the size or type of recurrent hiatal hernia 

and no renewal of symptoms were recorded until this time. Out of these 

three patients two were predictable for failure due to the very thin right 

crus observed during the operation. From the 4 patients who had anatomic 

recurrence 3 had extreme large hiatal hernia (diameter was ≥ 9 cm) at the 

primary operation and one was a redo. From the 26 patients who entered 

the study 21 patients had a smaller hiatal hernia diameter than 9 cm. 

Among these 21 patients only one (4,7%) (who had recurrent hiatal hernia 

at primary operation) anatomical recurrence was observed. From the 5 

patients who had a hiatal hernia greater than 9 cm in diameter, 3 (60%) 

had anatomic recurrence which was statistically significant (p=0,02). 

Regarding to symptomatic recurrence no recurrence was observed from 

the 21 patients with hiatal hernia size between 6-9 cm and one recurrence 

was found in the 5 patients who had extreme large hiatal hernia. This 

difference also reached statistically significance (p=0,037). A detailed 

outcome table is shown in table 8. Failed previous antireflux operations did 

not affect the anatomic recurrence rate. Out of 6 patients who had the 

ligamentum teres operation as a redo only one (16,6%) had recurrence, 
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while in the remnant 20 patient without previous fundoplication 3 (15%) 

had anatomic recurrence. 

In Group C with a shortest average follow-up of 6,5 months there 

were no symptomatic or anatomic recurrence on barium X-ray. Summery 

of the anatomical and symptomatic recurrence of the three groups is 

shown in table 9. Statistical analysis of the three groups showed that 

reinforcement of the hiatal closure with teres ligament did not significantly 

reduce the overall recurrence rate compared to primary closure alone 

(p=0,14). Although the number of patients in Group C is low and the 

follow-up time is also not comparable to the other groups, modified mesh 

hiatoplasty seemed to decrease the overall recurrence rate significantly 

compared to hiatoplasty alone (p=0,02), but not compared to teres 

ligament reinforcement (p=0,135). Anatomical recurrences showed no 

statistical differences at all between the three groups. Symptomatic 

recurrence was significantly reduced by both teres ligament (p=0,024) and 

modified mesh (p=0,043) reinforcement compared to the historical control 

group, but between the two reinforcement technique no significant 

difference was found (p=0,474). 

 
 
 
Table 8. Outcome of hiatal hernia repair with teres ligament (Group B) 

regarding to the size of the hiatal hernia 

 

Number of patients N=21 N=5 P value 

Size of hiatal hernia 6-9 cm > 9 cm  
Anatomic recurrence 1 (4,7 %) 3 (60 %) 0,022 
Symptomatic recurrence 0 1 (20%) 0,037 
All recurrences 1 (4,7 %) 4 (80 %) 0,0001 
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Table 9. Outcome table comparing the three different surgical procedures 

for treatment of large hiatal hernia 

 

 I. Group 
N=31 

II. Group 
N=26 

III. Group 
N=13 

Recurrences 10 (32,3%) 4 (15,3%) 0 

Anatomic 2 (6,5%) 3 (11,5 %) 0 

Symptomatic 8 (25,8%) 1 (3,8 %) 0 

 
 
4.2.4. Discussion 

Laparoscopic antireflux surgery for gastroesophageal reflux 

disease, whether associated or not with type I hiatal hernia has an 

excellent long term result. On the other hand outcome after laparoscopic 

repair of large type II and III hiatal hernias is controversial. Early reports 

showed low rates of recurrence, but without objective radiologic follow-up 

data or with relatively short follow-up. Series with radiological midterm 

follow-up after laparoscopic repair of large hiatal hernia without a mesh 

showed a recurrence rate of 0-42 % (185-187). In this present study 

objective radiologic follow-up was observed in all patients with a mean 

follow-up of 34,6 months in Group A, 30,9 in Group B and 6,5 in Group C 

respectively.  

Another concern regarding laparoscopic repair of paraesophageal 

hernias is the surgical technique. Question remains whether prosthetic 

meshes should be used or not. Several techniques were developed with 

different shapes of meshes and different techniques of placement (onlay, 

tension free) of a prosthetic mesh (polypropylene, PTFE, composite) as a 

reinforcement of the hiatal closure (188-190). In this present study we 

used the teres ligament and a polypropylene “U” shape mesh for 

reinforcement of the posterior hiatoplasty. These techniques were 

compared to primary closure. We suppose that the benefit of the teres 

ligament technique is, not only that it uses the patients own material, but 

the ligament teres, which is a fatty tissue both sides covered with 

peritoneum, fills the space between the esophagus and the cruras. It also 
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pushes forward the esophagus leaving no gap for possible recurrence on 

the anterior part. One might think that it can cause dysphagia or distorsion 

of the esophagus, but our pilot manometric vector volume study showed 

no asymmetry at the lower esophagus, and also no dysphagia was 

recorded on follow-ups. 

Although a few prospective randomized (191-193) and other 

retrospective studies (194-196) comparing hiatal repair with or without 

mesh showed lower recurrence rate in favor of mesh cruroplasty there is 

still little Level I medical evidence in support of the superiority of one 

technique over the other. Unfortunately our study is also only a 

retrospective comparative study, but in accordance to the others we found 

that reinforcement of the hiatal closure reduces the rate of recurrence 

following large hiatal hernia repair. On the other hand recurrences also 

can be observed after laparoscopic mesh cruroplasty about 1 % to 14 % 

(197-200). In our study the overall recurrence rate was 15,3% with 

ligament teres, which was lower than primary closure alone (32,3%), and 

comparable to those with mesh hiatoplasty. The best results were 

observed after our modified mesh cruroplasty, but the number of patients 

and the short follow-up makes this result questionable. 

Another argument against mesh reinforcement could be the 

additional costs and the possibility of complications such as severe 

adhesion, migration or perforation. Frantzides et al (201) showed that the 

cost of the hiatoplasty with PTFE prosthesis is around $1000 more than 

the hiatoplasty alone. Regarding to mesh complication Carlson (202) et al 

published one case of mesh erosion (2,3%) into the fundus from 43 

patients with polypropylene mesh repair after a mean of 52 months follow-

up. A dislocation of a PTFE mesh into the cardial lumen (203), and a 

Dacron mesh into the esophageal lumen (204) was also published. 

Although mesh related complication is relatively rare, but follow-up time 

after laparoscopic repair of hiatal hernia with a mesh is still short. A late 

complication was published recently by Dutta (205), in a child 9 years after 

hiatal hernia repair. In this case an esophageal obstruction was caused by 

an eroded PTFE prosthesis. To avoid complication with a foreign material 

in this present study we used the teres ligament for reinforcement of the 
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hiatal closure in one group and we did not not observed any complications 

so far in connection with the usage of this ligament. In the other group we 

also used the patients own material, but not for reinforcement, but to cover 

the mesh. The omentum of the dissected greater curvature was brought 

behind the esophagus and placed between the esophagogastric junction 

and mesh to ovoid any connection and later any complication related to 

the mesh. In Group C there were no complications related to mesh so far. 

Other techniques were also developed to eliminate the possibility of mesh 

related complication. Early results with mesh derived from porcine small 

intestinal mucosa (SIS) (206) and mesh-human acellular dermal matrix 

(ACDM) (207) are promising.  

The third debate regarding laparoscopic repair of large hiatal 

hernias is the definition of recurrence. It is still questionable whether a 

small recurrent sliding hiatal hernia has any clinical relevance. Andujar et 

al (208) reported a total of 166 patients after laparoscopic repair of large 

paraesophageal hernia. From that radiographic surveillance was observed 

in 120 patients. Six (5%) had recurrent paraesophageal and 24 (20%) had 

a sliding hernia. In our teres study one patient (3,8%) had recurrent 

paraesophageal hernia, who later underwent remedial surgery, and three 

(11,5%) had asymptomatic sliding hernia. The latter three did not required 

reoperation and have remained asymptomatic without any enlargement of 

hiatal hernia size at an individual follow-up of 17, 21, 22 months. 

Subanalysis of the 4 anatomic recurrence patients revealed, that the size 

of the hiatal hernia is at great importance, while previous hiatal hernia 

repair had no effect on recurrence rate. A possible failure, due to 

weakened right crus, was predicted in two of three patients, who had later 

anatomic sliding recurrence. In these cases, even with the possible risk of 

mesh associated complication, we assume that mesh reinforcement would 

have been a better solution.  Therefore recently we decided to perform a 

modified mesh cruroplasty in patient with extreme large hiatal hernia 

associated with weakened right crus. Although with this recently used 

technique we did not observed neither any symptomatic nor anatomic 

recurrences, but more patients nor longer follow-up are needed to further 

evaluate the safety and efficacy of this modified mesh cruroplasty. 
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4.2.5. Conclusion 
Our result suggests that laparoscopic reinforcement of large type II 

and III hiatal hernias with the teres ligament or with the modified mesh are 

reduces recurrences. Both are safe and effective. Teres procedure has the 

advantages that it carries no risk of a foreign material and applies no 

additional costs, and also prevents recurrences in the majority of patients. 

It seems that the only limitation of this technique is the size of the hiatal 

hernia and possibly the weakness of the right crus, therefore we presume 

that in such cases of extreme large hiatal hernia a prosthetic mesh would 

be probably advisable. In order to avoid any mesh related complication we 

prefer to cover the mesh with the omentum. 
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4.3. Duodeno-gastroesophageal reflux 

4.3.1. Introduction 
Pathologic duodenogastric (DGR) and duodeno-gastroesophageal 

reflux (DGERD) can be detected in 10% to 50% of all reflux patients 

(209,210). Although duodenogastric reflux is a physiologic phenomenon 

which occurs normally nights and postprandial (211,212), excessive or 

pathologic duodenogastric reflux has been implied in the development of 

gastritis, gastric ulcer disease, dyspepsia, and even carcinoma (213-

215). When duodenogastric and duodeno-gastroesophageal reflux 

present at the same time grade of the esophageal mucosa injury is 

strongly correlated with the amount of bile and acid refluxated into 

the esophageal lumen. Studies showed that in patients with more 

severe complication of GERD such as Barrett’s metaplasia or 

esophageal strictures significantly more acid and bile was detected 

on esophageal pH and bilirubin monitoring in the esophageal lumen, 

compared to healthy volunteers or in patients with less severe grade 

of esophagitis (210,216,217). The effect of pathologic duodenogastric 

reflux and its toxic components on the esophageal mucosa have 

been demonstrated also in several experimental animal models 

(218,219). 

Although many facts are known about the association of alkaline 

duodenogastric and gastroesophageal reflux, the therapeutic 

implications are still controversial. One of the reasons for that is, that 

the diagnosis of pathologic duodenogastric reflux, the accurate 

assessment of this abnormal condition, is very difficult to establish. The 

detection of alkaline reflux and/or the detection of its different 

components have been difficult and unreliable (220,221). Prior 

methodologies employed for measuring DGER, including endoscopy, 

aspiration studies (both gastric and esophageal), scintigraphy, and 

ambulatory pH monitoring, have technical difficulties and do not accurately 

measure DGER (217). Currently, the most commonly used means of 

assessing DGER is the ambulatory esophageal and gastric bilirubin 

monitoring system (Bilitec) (222). Although measuring bile reflux with 
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Bilitec can help to ensure the diagnosis of abnormal duodenogastric and 

duodeno-gastroesophageal reflux, indications for surgical intervention is 

still unanonymous. Furthermore the precise surgical intervention is not yet 

widely agreed and accepted. The most often used technique is a biliary 

diversion with Roux-en-Y suprapapillary duodenojejunostomy also called 

duodenal switch. 

 
4.3.2. Patients and methods 

In those patients where symptoms were suspectible for DGR or 

DGER beside our routine preoperative workup (barium X-ray, endoscopy, 

manometry, 24-hour esophageal pH monitoring) bilirubin monitoring with 

Bilitec 2000 was performed. Bilirubin exposure was analyzed above the 

0,25 absorbance level in the stomach and 0,14 in the esophagus. 

Abnormal bile reflux was defined when the exposure exceeded the 95th 

percentile of healthy controls, which was 24,8 in the stomach and 11,8 in 

the esophagus (223). From 241 GERD patients who underwent a 

laparoscopic antireflux procedure 45 patients had two-channel (esophagus 

and stomach) 24-hour bilirubin monitoring before the operation because 

suspected duodeno-gastroesophageal reflux or because normal pH 

monitoring results. A further 16 patients had Bilitec after their initial 

antireflux operation for recurrent and atypical symptoms with normal 24-

hour esophageal pH monitoring. From these 61 patients four (6,5%) 

underwent a duodenal switch procedure. They all were females with a 

mean age of 41,8 years (range 32-53). 

 

Surgical procedure 

Our preference is to perform the biliary diversion procedure through 

a right subcostal upper abdominal incision, but other authors prefer an 

upper midline incision. When the Roux-en-Y suprapapillary 

duodenojejunostomy is begun, the duodenum is mobilized by a Kocher 

maneuver to feel the head of the pancreas and especially the position of 

the papilla of Vater as accurately as possible. Care must be taken to 

dissect an area around the duodenum well above the papilla and without 

devascularizing the proximal duodenum. Using the thumb and index finger 
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around the duodenum, it is usually possible to feel the closest 

approximation at a point along the medial duodenal border just proximal to 

the papilla at approximately 3 to 7 cm distal to the pylorus, depending on 

the anatomic situation of the patient. At this point the duodenum is 

dissected free of the head of the pancreas by carefully dividing the small 

vessels. It is essential to keep a minimal of 3 cm of postpyloric duodenum 

because only in this case remains enough receptor in this region for 

duodenal inhibition of acid secretion. It is important to reduce the risk of 

jejunal ulcers. Precautions must also be taken to avoid damage to the 

intrapancreatic common bile duct. When the channel between pancreatic 

head and duodenum is completed, the duodenum can easily be divided 

and closed with a linear stapling device. Since the dissection is carried 

down to the most distal point just proximal of the papilla, it is not advisable 

to oversew the stapling suture to avoid obstruction of the common bile 

duct. The first or second jejunal loop, depending on the vascular status of 

the mesentery, is pulled supracolically into the area of the duodenal bulb 

through an opening in the transverse mesocolon, and to the right of the 

midcolic vessels. A dissection point in the jejunal loop is identified to 

prepare a limb that is long enough to complete the Roux-en-Y 

jejunojejunostomy without tension. The distal jejunal loop is then sutured 

to the proximal duodenal stump in an end-to-end anastomosis. The 

proximal jejunal limb is anastomosed end-to-side to the distal jejunal limb 

40 to 50 cm distal to the duodenojejunal anastomosis. (Figure 17.) The 

opening in the mesocolon is closed. 

 

4.3.3. Results 
From the 45 patients who had Bilitec before their antireflux 

operation 18 (40%) patients had abnormal duodeno-gastroesophageal 

reflux (Figure 18). 
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Figure 17. The duodenal switch procedure 

 

 

 

Figure 18. Bilitec monitoring of the patient who later underwent a 

duodenal switch operation. Both esophageal and gastric tracing showed 

abnormal bile reflux 
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After a successful laparoscopic fundoplication only one (5,5%) patient had 

remnant symptoms suspectible for duodenogastric bile reflux. In this 

patient, symptoms appeared after ERCP, EST and stone extraction from 

common bile duct followed by a laparoscopic cholecystectomy. After the 

antireflux procedure, reflux symptoms disappeared and only epigastric 

pain and loss of appetite remained. Conservative treatment was started 

with sucralfate and prokinetic drugs with little effect. Because persistent 

symptoms of duodenogastric reflux a duodenal switch was performed half 

year after the laparoscopic fundoplication. Functional investigation before 

biliary diversion, showed no recurrent gastroesophageal reflux. At follow 

up patient was symptom free, and she returned to her normal eating habit. 

From the 16 patients who had bilirubin monitoring after the 

antireflux operation, due to renewal of partially reflux symptoms and 

atypical epigastric symptoms, 3 (18,7%) had abnormal duodenogastric 

reflux. They all had epigastric and right subcostal pain, weight loss and 

loss of appetite. One of them also had typical symptoms of 

gastroesophageal reflux. The latter patients had a laparoscopic 

cholecystectomy 2 years ago and in the same time gastrotomy and 

removal of a gastric polypus was performed. Due to acute gastric 

hemorrhage reoperation was performed and the site of polypectomy was 

sutured from a pyloromyotomy. One year after that a Toupet 

fundoplication was performed because of gastroesophageal reflux 

disease. Barium swallow and endoscopy showed a small hiatal hernia and 

esophagitis SM II grade. Abnormal esophageal acid exposure was 

detected on 24-hour pH monitoring and incompetent LES was observed 

on manometry. 24-hour bilirubin monitoring revealed abnormal 

duodenogastric and gastroesophageal bile reflux. A duodenal switch and a 

revisional Toupet fundoplication were performed. One year after surgery 

the patient was symptom free and gained 2,2 kg. At two year follow-up, 

reflux symptoms renewed and functional testing proved recurrent 

abnormal esophageal acid exposure. Patient was put on PPI and she is 

now free of symptoms. 
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The other two patients had antireflux operation for GERD and 

histologically proven Barrett’s metaplasia one and two years earlier. One 

of them also had cholecystectomy before. They had no reflux symptoms 

but epigastrial and right subcostal pain, weight loss and appetitelesness 

were present. On 24-hour esophageal pH monitoring no abnormal acid 

reflux was observed. Bilirubin monitoring showed excessive bile reflux in 

the stomach, but in the esophagus no abnormal bile reflux was detected. 

A duodenal switch was performed in both patients. One of them had a 

small wound healing problem after surgery and the other had reflux 

symptoms one year after surgery but functional testing showed no 

abnormal acid reflux into the esophagus. The patient who had wound 

healing disturbance had an abdominal hernia repair two years after the 

duodenal switch. 

There were no intraoperative complications, or major perioperative 

morbidity. Mortality was not observed. After an average of 24,3 months 

follow-up (range 21-30) all patients were symptom free. There was no 

progression or regression of the two Barrett’s metaplasia. The three 

patients with symptoms of weight loss regain 2,2; 2,5 and 12 kg 

respectively. One patient is still on PPI because of recurrent 

gastroesophageal acid reflux. With this therapy she is symptom free. 

 
4.3.4. Discussion 

Gastroesophageal reflux can be differentiated into acidic, mixed 

(acidic and alkaline), and alkaline reflux by use of pH measurements. 

However, the actual pH value in the esophageal lumen does not 

distinguish the precise reflux components. Esophageal pH monitoring is 

an excellent method to provide information about acid reflux, but the 

pH environment in the esophagus is influenced by saliva, possibly even 

bicarbonate secretion from the esophageal mucosa, and acid and 

alkaline fluids, which may reflux from the gastric lumen (224,225). 

Intraesophageal pH monitoring is therefore an accurate method only if 

alkaline components play a minor role. The term duodeno-

gastroesophageal reflux refers to regurgitation of duodenal contents 

through the pylorus into the stomach, with subsequent reflux into the 
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esophagus. Previously, the terms bile reflux or alkaline reflux were used to 

describe this process. However, duodenal contents contain more than just 

bile, and recent studies have shown that the term alkaline reflux is a 

misnomer because pH>7 does not correlate with reflux of duodenal 

contents. Therefore if there is a suspicion of DGR or DGER proper 

diagnostic tool should be used to adequately measure the bile component 

of the refluxate. Nowadays the best semi quantitative method for detection 

of bile reflux is the bilirubin monitoring system. In our study all of our 

patients who had suspected DGR or DGER underwent an esophageal and 

gastric 24-hour bilirubin monitoring (Bilitec 2000). 

Although it is well known that acid and bile together is more harmful 

to esophageal mucosa than acid or bile alone (218), that is also well 

established that a successful antireflux operation has an excellent long 

term effect to control both acid and bile reflux (216,226). So even if 

pathologic duodeno-gastroesophageal reflux has been documented in the 

preoperative investigations there is no place for a duodenal diversion in 

those patients with primary reflux disease caused by an incompetent lower 

esophageal sphincter because surgical augmentation of the lower 

esophageal sphincter will probably prevent possible both acid and alkaline 

reflux into the esophagus successfully (227). In other words since the 

success rate of a Nissen fundoplication can be as high as 90% to 95% in 

primary reflux patients with an isolated sphincter defect, one can speculate 

that the necessity for a combined total duodenal diversion procedure 

together with a fundoplication is likely to be very unusual. In our treatment 

strategy for DGR and DGER we also think that the first step should be a 

laparoscopic antireflux procedure which is much less stressful for the 

patient. Therefore it is also an advisable strategy because most patients 

with DGER can not divert the different symptoms from each other. So if 

the patient became symptom free after a successful antireflux operation, 

there is no need for a duodenal diversion. This is supported by our finding 

that from the 18 patients who had duodeno-gastroesophageal reflux 

before the antireflux operation, only one patient (5,5%) had to be 

undergone a duodenal switch.  



 63

For the treatment of DGR and DGER the duodenal switch is one of 

most widely accepted procedure also used by us for biliary diversion. It 

was first published by DeMeester et al (228). A study from Klingler et al. 

(229) showed a 94% success rate 4 years after duodenal switch in 32 

patients with duodenogastric reflux. An objective follow-up study with 

bilirubin monitoring from Collard et al. (230) showed that only 1 of 21 

(4,7%) patients had abnormal bile reflux after a duodenal switch procedure 

compared to Henley’s loop interposition. The most recent study on the 

largest patient sample after duodenal switch was published from the same 

group (231). From the 48 patients with a median follow-up of 81 months 

gastric symptoms were nil, had improved, and remained unchanged in 29 

(60.4%), 16 (33.3%), and 2(4.2%) patients, respectively, and 1 patient 

experienced symptomatic recurrence after a 92-month symptom-free 

period (2.1%). Among the 44 patients who had postoperative upper GI 

endoscopy, 42 (95.5%) had no gastritis whereas 5 (11.3%) had an ulcer at 

the duodenojejunostomy. Gastric exposure to bile at postoperative 24-

hour intragastric Bilitec test in 36 patients was nil, within the normal range, 

and still slightly pathologic in 15 (41.7%), 19 (52.8%), and 2 (5.5%), 

respectively. An extension of duodenal switch with fundoplication and 

superselective vagotomy was advocated by Csendes et al. (232) in 

patients with Barrett’s metaplasia. They observed significant reduction in 

both acid and bile reflux in 65 patients 6 months after the operation. On 

long term follow-up 90% success was detected. Although these results are 

very promising, but probably because of an extended operation, the 

morbidity was also elevated to 14 % in this series. In our study there was 

no major morbidity or intraoperative complications.  

The third surgical choice for biliary diversion is the choledocho-

jejunostomy. Madura et al. (233) published a series of 31 patients who 

underwent a choledocho-jejunostomy for duodenogastric reflux. They 

found a 87% of success rate after an average of 51 months follow-up. 

Although there were no published complications we assume that this 

technique is technically more demanding (normal choledochus) and 

always carries the risk of anastomic stricture. These patients usually have 
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a long life expectancy, so we assume that with longer follow-up there is a 

high possibility of reoperation for stricture of the choledocho-jejunostomy. 

In our study we found that three of the four (75%) patients had 

cholecystectomy prior to appearance of their symptoms. Especially one 

patient complained that her symptoms started right after ERCP, EST 

followed by cholecystectomy. This finding is in accordance to some reports 

stating that cholecystectomy can predispone to abnormal duodenogastric 

bile reflux (234,235). On the other hand others studies did not find any 

association between cholecystectomy and excessive bile reflux into the 

stomach (236,237). 

 

4.3.5. Conclusion 
Patients with suspected duodeno-gastroesophageal reflux must be 

studied thoroughly using all current diagnostic measures to determine the 

probability of the pathophysiologic importance of such a finding. 

Indications for a duodenal diversion operation should be based on a 

spectrum of investigative results, including upper gastrointestinal 

endoscopy to detect ulcers, scars, strictures, or duodenal bulb deformities; 

esophageal manometry to detect esophageal peristaltic disorders and 

lower esophageal sphincter incompetency; antroduodenal manometry to 

verify gastric and antroduodenal motility disorders; 24-hour esophageal 

and gastric pH monitoring to confirm acid and alkaline reflux; fiberoptic 24-

hour bile monitoring of the esophagus and stomach; gastric-emptying 

scintigraphy for evidence of delayed gastric emptying; and a barium study 

to detect gastric wall abnormalities. Previous cholecystectomy could 

predispone to duodenogastric or duodeno-gastroesophageal reflux.  

If excessive alkaline reflux into the esophageal lumen is identified, 

the patient should be clearly informed that the planned antireflux 

operation, usually a laparoscopic Nissen fundoplication, may possibly be 

only the first step of the procedures that are necessary to bring constant 

relief. If complaints diminished after the antireflux procedure there is no 

need for a duodenal switch. Also in patients after primary antireflux 

operation for GERD appearance of atypical, epigastric symptoms should 

always bring attention to abnormal duodenogastric reflux. A preoperative 
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medical therapy to neutralize alkaline refluxed should be the first step in 

those patient. A duodenal diversion operation after laparoscopic antireflux 

surgery is indicated only in patients who have had a history of continued 

severe symptoms despite medical therapy and have clearly documented 

duodenogastric reflux. In these cases good results can be achieved with 

duodenal switch procedure. 
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5. Summary  
 

Gastroesophageal reflux disease is one of the most common 

functional foregut disorders in civilized countries. A half century ago the 

concept of gastroesophageal reflux disease were characterized and the 

classical surgical correction initiated. Better understanding of the 

pathophysiology of GERD, technological advances of the last decade and 

outcome studies, with 5-year or longer follow-up after Nissen 

fundoplication showing patient satisfactions of 86% to 96%, have made 

the laparoscopic Nissen fundoplication the gold standard for antireflux 

procedures. 

From 1998 to 2006 at time interval of 9 years 241 patients 

underwent a laparoscopic Nissen fundoplication for gastroesophageal 

reflux disease at the Surgical Department of Medical faculty, University of 

Pécs. Before the operation, all patients underwent a well established and 

standardized functional foregut investigation which contains esophago-

gastroscopy, barium X-ray, esophageal manometry, 24-hour esophageal 

pH monitoring and in some cases 24-hour bilirubin monitoring. Our 

midterm follow-up of 48,5 months showed a 8,3 % failure rate which is 

comparable to other studies in the medical literature. Major intraoperative 

complications occurred in 15 cases (6,2%). Mortality rate was 0,82% due 

to delayed recognition of esophageal perforation. Conversion to 

laparotomy was performed in 13 (5,4%) of 241 patients. Analysis of failed 

antireflux operations showed that the most common reason for failure was 

a recurrent hiatal hernia. 

We also looked for prognostic factors which may have influence on 

failure. By a univariate analysis we found that from the seventeen 

evaluated parameters three had significant effect on outcome after 

laparoscopic antireflux surgery. Hiatal hernia with a size greater than 3 

cm, shortening of the esophagus on endoscopy and no response to PPI 

had significantly influenced the outcome of antireflux operation in a 

negative way. 

During these 9 years we have met some special cases in 

connection with gastroesophageal reflux disease. The most interesting 
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observation was that hypertensive conditions of the lower esophageal 

sphincter, although it seemed paradoxical, can be associated with 

gastroesophageal reflux disease. The hypertensive lower esophageal 

sphincter, which is characterized by an elevated LES pressure with normal 

relaxation and no esophageal body motility disturbances, was observed in 

7 patients. The first patient underwent a laparoscopic cardiomyotomy with 

anterior fundoplication as a recommended operation for hypertensive 

lower esophageal sphincter. Later this patient had severe 

gastroesophageal reflux and a revisional operation with a new complete 

fundoplication must be performed. From the medical literature we found 

out that HLES can be associated with GERD, therefore a prospective 

study was started to evaluate the effect of a fundoplication on HLES 

associated with GERD. We found that after a laparoscopic antireflux 

procedure the high pressure of LES can return to a normal level and the 

patients became symptom free (238).  

Three interesting patients with achalasia were presented, who were 

treated for GERD for years. Evaluation of these patients showed that they 

all had long standing GERD with typical symptoms. Suddenly their reflux 

symptoms diminished and dysphagia developed. Functional investigation 

showed typical signs of achalasia in all of them. Two also had abnormal 

acid exposure on 24-hour pH monitoring. It was also interesting to see that 

those patients with GERD associated achalasia the pressure of LES was 

lower than of those with pure achalasia. We hypothized that achalasia 

developed in the settings of long standing GERD (239), and they all 

underwent a laparoscopic Heller’s cardiomyotomy with a Nissen 

fundoplication. We concluded that there is a subgroup of achalasia 

patients where achalasia develops due to long standing GERD. If 

preoperative examinations produce a strong suspicion of achalasia, which 

developed on the basis of GERD, we suppose that instead of an 

endoscopic dilatation a Heller’s myotomy should be considered with a 

proper 360 degree fundoplication. We also hypothized that both HLES and 

achalasia can occur as a consequence of gastroesophageal reflux. This 

hyperreaction of the LES can be explained as a protective action of the 

sphincter against abnormal acid exposure. 
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Evaluation of our outcome data showed that the most troublesome 

part of the antireflux operation regarding to recurrence is the hiatal 

closure. Not to mention that unacceptable high rate of recurrence was 

observed after laparoscopic repair of type II and III hiatal hernias. To 

overcome this problem the teres ligament was used to reinforce the hiatal 

closure in patients treated for large hiatal hernia. This procedure was used 

on 26 patients with large hiatal hernia. Our midterm results with an 

average of 30 months follow-up, showed that laparoscopic reinforcement 

of large type II and III hiatal hernias with ligament teres is safe and 

effective. It reduces the recurrence rate compared to hiatoplasty without 

reinforcement. A significant reduction of recurrence was found in 

symptomatic recurrences. It also carries no risk of a foreign material and 

applies no additional costs. Our results showed that the only limitation of 

this technique is the size of the hiatal hernia and possibly the weakness of 

the right crus, therefore we started another study with laparoscopic mesh 

hiatoplasty. 13 patients with extreme large hiatal hernia underwent 

laparoscopic mesh reinforcement for large hiatal hernia. In order to reduce 

the risk of mesh related complications a modification of the technique was 

applied. The omentum of the dissected greater curvature was used to 

cover the onlay “U” shape polypropylene mesh. With this modification the 

mesh cannot get into connection with the esophagus, cardia or the 

stomach. Results of the reinforcement of the hiatoplasty with an omentum 

covered mesh, seems promising but follow-up is short and more patient 

enrollment is needed. 

Duodenal switch procedure was designed to eliminate abnormal 

bile reflux. During these 9 years we performed four such operations. All 

patients had an antireflux procedure as the first step and later a duodenal 

switch operation. One patient already had the diagnosis of abnormal 

duodenogastric and duodeno-gastroesophageal reflux before the 

laparoscopic Nissen fundoplication, the other three patients presented 

symptoms only some time after fundoplication. In one of four patients the 

fundoplication was also failed so a duodenal switch and a refundoplication 

were performed. Three out of four patients had cholecystectomy 

previously. In conclusion we suppose that patients with DGR and DGER 
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the first step should be a laparoscopic antireflux operation which is less 

stressful for the patients. This also helps choosing the right therapeutic 

option afterwards, because patients can not always divert the different 

types of reflux (GER,DGR,DGER) symptoms from each other. If the 

patient became symptom free no duodenal switch is needed. After 

antireflux surgery if the patient has atypical symptoms and the failure of 

the antireflux operation can be excluded one should always think about 

abnormal duodenogastric reflux. If DGR in these cases is objectively 

proven and the patient has severe symptoms despite of medical therapy, 

than a duodenal switch can be performed with good results. Previous 

cholecystectomies can also predispone to abnormal duodenogastric 

reflux. In good selected patients duodenal switch provides excellent 

symptomatic relief (240). 
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6. New findings 
 

1. We suppose that there are two types of HLES patient. One with 

dysphagia and chest pain, who respond well to cardiomyotomy and the 

other is the GER associated HLES in whom the hypertension of the 

LES is a consequence or complication of gastroesophageal reflux. In 

these patients instead of a cardiomyotomy a 360 degree fundoplication 

should be performed.  

 

2. Achalasia could develope in the settings of long standing 

gastroesophageal reflux. There are three factors that can predict 

GERD associated achalasia. First, if there is long standing reflux 

symptoms in the patients’ history and reflux symptoms diminish after 

dysphagia developed. The second suspicious factor is a hiatal hernia 

accompanying achalasia. And third is, if pH monitoring shows 

abnormal acid reflux. The setpoint should be changed to pH 3 in these 

cases to exclude artifacts from acidic fermentation in the esophageal 

lumen. 

 

3. We suppose that if preoperative examinations produce a strong 

suspicion of achalasia, which developed on the basis of GERD, a 

proper 360 degree fundoplication should be considered after Heller’s 

myotomy, as anterior hemifundoplication does not protect fully against 

reflux. 

 

4. A new laparoscopic technique was developed in our institute to 

prevent recurrence after laparoscopic repair of large hiatal hernia. The 

teres ligament was used to reinforce the hiatal closure in patients 

treated for large hiatal hernia. This is a completely new operation and it 

was never published before. 
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5. Although reinforcement of the hiatal closure with teres ligament 

was sufficient in most of the cases, recurrence was found in patients 

with extreme large hiatal hernia and weakened right crus. In these 

cases a modification of mesh cruroplasty was applied. This 

modification was also developed by our unit. To reduce the risk of 

mesh associated complications the mesh was covered with the 

omentum of the dissected greater curvature to avoid connection of the 

mesh and the cardia. 

 

6. Experience with duodenal switch procedure, which was designed 

to eliminate abnormal bile reflux, has not been published in the 

Hungarian medical literature so far. We reported on four cases. 



 72

 
7. Acknowledgement 
 

First of all I would like to thank Professor Örs Péter Horváth, the 

consultant of my thesis for the idea of new laparosopic procedures – the 

reinforcement of the hiatal closure with teres ligament and the modified 

mesh cruroplasty - and for the encouragement of organising prospective 

trials to evaluate the value of these new methods. I thank Professor 

Horváth for operating on most of these patients and providing the 

circumstances to follow them up at the department as inpatients. I also 

thank him for his continuous consultation and support. I thank him for 

trusting my judgement in organisational tasks, statistics and English 

language publications. I am grateful to him for teaching me surgery, how 

to operate, and especially for teaching me to perform laparoscopic upper 

GI procedures. 

I would like to thank Professor Karl Hermann Fuchs and his team 

for teaching me the accurate performance and evaluation of foregut 

functional testing. I have also learned a lot from Professor Fuchs by taking 

part in laparoscopic antireflux operations performed by him. 

I would like to thank Dr. Ágnes Király and the workers of her 

gastrointestinal functional laboratory for performing functional tests both 

for preoperative and follow-up investigations. 

I thank very much all of my collegues, especially László Cseke, 

Katalin Kalmár, András Papp who helped me performing the sometimes 

long lasting and boring laparoscopic procedures.  

I also thank Csorbicsné Szabó Hortenzia for the assistance with 

upper gastrointestinal endoscopies. 

And at last but not least I would like to thank Professor Erzsébet 

Rőth, who was my tutor in undergraduate research program and who 

inspired me in clinical research. 

 



 73

8. References 
 
 

1. Sandler RS, Everhart JE, Donowitz M, Adams E, Cronin K, 

Goodman C, Gemmen E, Shah S, Avdic A, Rubin R. The burden of 

selected digestive diseases in the United States. Gastroenterology. 

2002; 122 :1500-11. 

2. Stein HJ, DeMeester TR, Hinder RA. Outpatient physiologic testing 

and surgical management of foregut motility disorders. Curr Probl 

Surg. 1992; 29:415-555 

3. Moayyedi P, Axon ATR. Gastro-oesophageal reflux disease: the 

extent of the problem. Aliment Pharmacol. 2005; 22 (suppl 1): 11-19 

4. Hu WH, Hui WM, Lam CL, Lam SK. Anxiety and depression are co-

factors determining health care utilisation in patients dyspepsia: a 

Hon Kong population based study. Gastroenterology. 1997; 112 

(suppl 1): A153 

5. Dent J, El-Serag HB, Wallander MA, Johansson S. Epidemiology of 

gastro-oesophageal reflux disease: a systematic review.  Gut. 2005; 

54:710-7 

6. Bretagne JF, Richard-Molard B, Honnorat C, Caekaert A, 

Barthelemy P. Gastroesophageal reflux in the French general 

population: national survey of 8000 adults Presse Med. 2006; 

35:23-31 

7. Ponce J, Vegazo O, Beltran B, Jimenez J, Zapardiel J, Calle D, 

Pique JM; Iberge Study Group. Prevalence of gastro-oesophageal 

reflux disease in Spain and associated factors. Aliment Pharmacol 

Ther. 2006; 23:175-184 

8.  Bollschweiler E, Knoppe K, Wolfgarten E, Hölscher AH. Prevalence 

of reflux symptoms in the general population of Cologne. Z 

Gastroenterol. 2007; 45:177-1781 

9. Zaninotto G, DeMeester TR, Schwizer W, Johansson KE, Cheng 

SC. The lower esophageal sphincter in health and disease. Am J 

Surg. 1988; 155:104-111. 



 74

10. Helm JF, Dodds WJ, Riedel DR, Teeter BC, Hogan WJ, Arndorfer 

RC. Determinants of esophageal acid clearance in normal subjects. 

Gastroenterology. 1983; 85:607-612. 

11. Nissen VR. Eine einfache Operation zur Beeinflussung der 

Refluxoesophagitis. Schw Med Wochenschr. 1956; 86:590-592 

12. Toupet A. Technique d’oesophago-gastroplastie avec 

phrénogastropexie appliquée dans la cure radicale des hernies 

hiatales et comme complément de l’opération d’Heller dans les 

cardiospasmes. Acad Chir. 1963; 89:394 

13. Skinner DB, Belsey RHR. Surgical management of esophageal 

reflux with hiatus hernia: Long-term results with 1030 cases. J 

Thorac Cardiovasc Surg. 1967; 55:33-54 

14. Donahue PE, Larson GM, Stewardson RH, Bombeck CT. Floppy 

Nissen fundoplication. Rev Surg. 1977; 34:223-224. 

15. DeMeester TR, Stein HJ.  Minimizing the side effects of antireflux 

surgery. World J Surg. 1992; 16:335-336. 

16. Luostarinen M. Nissen fundoplication for gastro-oesophageal reflux 

disease: long-term results. Ann Chir Gynaecol. 1995; 84:115-120. 

17. Grande L, Toledo-Pimentel V, Manterola C, Lacima G, Ros E, 

García-Valdecasas JC, Fuster J, Visa J, Pera C.  Value of Nissen 

fundoplication in patients with gastro-oesophageal reflux judged by 

long-term symptom control. Br J Surg. 1994; 81:548-550. 

18. Isolauri J, Luostarinen M, Viljakka M, Isolauri E, Keyriläinen O, 

Karvonen AL. Long-term comparison of antireflux surgery versus 

conservative therapy for reflux esophagitis. Ann Surg. 1997; 

225:295-299. 

19. Pidoto RR, Fama' F, Giacobbe G, Gioffre' Florio MA, Cogliandolo A. 

Quality of life and predictors of long-term outcome in patients 

undergoing open Nissen fundoplication for chronic 

gastroesophageal reflux. Am J Surg. 2006; 191:470-478. 

20. DeMeester TR, Bonavina L, Albertucci M. Nissen fundoplication for 

gastroesophageal reflux disease. Evaluation of primary repair in 

100 consecutive patients. Ann Surg. 1986; 204:9-20. 



 75

21. Shirazi SS, Schulze K, Soper RT. Long-term follow-up for treatment 

of complicated chronic reflux esophagitis. Arch Surg. 1987; 

122:548-552. 

22. Donahue PE, Samelson S, Nyhus LM, Bombeck CT. The floppy 

Nissen fundoplication. Effective long-term control of pathologic 

reflux. Arch Surg. 1985; 120:663-668. 

23. Dallemagne B, Weerts JM, Jehaes C, Markiewicz S, Lombard R. 

Laparoscopic Nissen fundoplication: preliminary report. Surg 

Laparosc Endosc. 1991; 1:138-143. 

24. Hinder RA, Filipi CJ, Wetscher G, Neary P, DeMeester TR, Perdikis 

G. Laparoscopic Nissen fundoplication is an effective treatment for 

gastroesophageal reflux disease. Ann Surg. 1994; 220:472-481. 

25. Finlayson SR, Laycock WS, Birkmeyer JD. National trends in 

utilization and outcomes of antireflux surgery. Surg Endosc. 2003; 

17:864–867. 

26. Morton J, Lucktong T, Behrns KE. National trends in fundoplication 

utilization and outcomes from 1989 and 1999. J Am Coll Surg. 

2002; 195:S55. 

27. Bálint A, Máté M, Barta T, Fazekas T, Solymosi A, Szabó K. 

Refluxgátló műtétek klinikánk gyakorlatában (1990-1999). Magy 

Seb 2001; 54:283-286. 

28. Anvari M, Allen C. Five-year comprehensive outcomes evaluation in 

181 patients after laparoscopic Nissen fundoplication. J Am Coll 

Surg. 2003; 196:51–59. 

29. Bammer T, Hinder RA, Klaus A, Klingler PJ. Five- to eight-year 

outcome of the first laparoscopic fundoplications. J Gastrointest 

Surg. 2001; 5:42–48. 

30. Catarci M, Gentileschi P, Papi C, Carrara A, Marrese R, Gaspari 

AL, Grassi GB. Evidence-based appraisal of antireflux 

fundoplication. Ann Surg. 2004; 239:325–337. 

31. Dassinger MS, Torquati A, Houston HL, Holzman MD, Sharp KW, 

Richards WO. Laparoscopic fundoplication: 5-year follow-up. Am 

Surg. 2004; 70:691– 694. 



 76

32. Lafullarde T, Watson DI, Jamieson GG, Myers JC, Game PA, Devitt 

PG. Laparoscopic Nissen fundoplication: five-year results and 

beyond. Arch Surg. 2001; 136:180–184. 

33. Cowgill SM, Gillman R, Kraemer E, Al-Saadi S, Villadolid D, 

Rosemurgy A. Ten-year follow up after laparoscopic Nissen 

fundoplication for gastroesophageal reflux disease. Am Surg. 2007; 

73:748-752. 

34. Rosenthal R, Peterli R, Guenin MO, von Flüe M, Ackermann C. 

Laparoscopic antireflux surgery: long-term outcomes and quality of 

life. J Laparoendosc Adv Surg Tech A. 2006; 16:557-61. 

35. Dallemagne B, Weerts J, Markiewicz S, Dewandre JM, Wahlen C, 

Monami B, Jehaes C. Clinical results of laparoscopic fundoplication 

at ten years after surgery. Surg Endosc. 2006; 20:159-165. 

36. Zacharoulis D, O'Boyle CJ, Sedman PC, Brough WA, Royston CM. 

Laparoscopic fundoplication: a 10-year learning curve. Surg 

Endosc. 2006; 20:1662-1670. 

37. Arguedas MR, Heudebert GR, Klapow JC, Centor RM, Eloubeidi 

MA, Wilcox CM, Spechler SJ; VA Cooperative Study Group. Re-

examination of the cost-effectiveness of surgical versus medical 

therapy in patients with gastroesophageal reflux disease: the value 

of long-term data collection. Am J Gastroenterol. 2004; 99:1023–

1028. 

38. Spechler SJ. Medical or invasive therapy for GERD: an acidulous 

analysis. Clin Gastroenterol Hepatol. 2003; 1:81– 88. 

39. Spechler SJ, Lee E, Ahnen D, Goyal RK, Hirano I, Ramirez F, 

Raufman JP, Sampliner R, Schnell T, Sontag S, Vlahcevic ZR, 

Young R, Williford W. et al. Long-term outcome of medical and 

surgical therapies for gastroesophageal reflux disease. JAMA. 

2001; 285:2331–2338. 

40. Khajanchee YS, O’Rourke RW, Lockhart B, Patterson EJ, Hansen 

PD, Swanstrom LL. Postoperative symptoms and failure after 

antireflux surgery. Arch Surg. 2002; 137:1008–1014. 



 77

41. Rantanen TK, Salo JA, Salminen JT, Kellokumpu IH. Functional 

outcome after laparoscopic or open Nissen fundoplication: a follow-

up study. Arch Surg. 1999; 134:240–244. 

42. Eubanks TR, Omelanczuk P, Richards C, Pohl D, Pellegrini CA. 

Outcomes of laparoscopic antireflux procedures. Am J Surg. 2000; 

179:391–395. 

43. Hunter JG, Trus TL, Branum GD, Waring JP, Wood WC. A 

physiologic approach to laparoscopic fundoplication for 

gastroesophageal reflux disease. Ann Surg. 1996; 223:673– 687. 

44. Graziano K, Teitelbaum DH, McLean K, Hirschl RB, Coran AG, 

Geiger JD. Recurrence after laparoscopic and open Nissen 

fundoplication: a comparison of the mechanisms of failure. Surg 

Endosc. 2003; 17:704 –707. 

45. Finks JF, Wei Y, Birkmeyer JD. The rise and fall of antireflux 

surgery in the United States. Surg Endosc. 2006; 20:1698-1701. 

46. DeMeester TR, Bonavina L, Albertucci M. Nissen fundoplication for 

gastroesophageal reflux disease: Evaluation of primary repair in 

100 consecutive patients. Ann Surg. 1986; 204:9–20. 

47. Hinder RA, Filipi CJ, Wetscher G, Neary P, DeMeester TR, Perdikis 

G. Laparoscopic Nissen fundoplication is an effective treatment of 

gastroesophageal reflux disease. Ann Surg. 1994; 220:472–483. 

48. Hiebert CA. The Belsey operation for hiatal hernia: A twenty year 

experience. Am J Surg. 1979; 137:532–535. 

49. Cadiere GB, Himpens J, Rajan A, et al. Laparoscopic Nissen 

fundoplication: Laparoscopic dissection technique and results. 

Hepatogastroenterology. 1997; 44:4–10. 

50. Jamieson GG, Watson DI, Britter-Jones R, Mitchell PC, Anvari M. 

Laparoscopic Nissen fundoplication. Ann Surg. 1994; 220:137–145. 

51. Peters JH, Heimbucher J, Kauer WK, Incarbone R, Bremner CG, 

Demeester TR. Clinical and physiologic comparison of laparoscopic 

and open Nissen fundoplication. J Am Coll Surg. 1995; 180:385–

393. 



 78

 

52. Peters JH, DeMeester TR, Crookes P, Oberg S, de Vos Shoop M, 

Hagen JA, Bremner CG. The treatment of gastroesophageal reflux 

disease with laparoscopic Nissen fundoplication: Prospective 

evaluation of 100 patients with ‘‘typical’’ symptoms. Ann Surg. 1998; 

228:40–50. 

53. Serafini FM, Bloomston M, Zervos E, Muench J, Albrink MH, Murr 

M, Rosemurgy AS. Laparoscopic revision of failed antireflux 

operations. J Surg Research. 2001; 95:13–18. 

54. Thompson SK, Jamieson GG, Myers JC, Chin KF, Watson DI, 

Devitt PG. Recurrent heartburn after laparoscopic fundoplication is 

not always recurrent reflux. J Gastrointest Surg. 2007; 11:642-647. 

55. Lord RV, Kaminski A, Oberg S, Bowrey DJ, Hagen JA, DeMeester 

SR, Sillin LF, Peters JH, Crookes PF, DeMeester TR. Absence of 

gastroesophageal reflux disease in a majority of patients taking acid 

suppression medications after Nissen fundoplication. J Gastrointest 

Surg. 2002; 6:3-9. 

56. Galvani C, Fisichella PM, Gorodner MV, Perretta S, Patti MG. 

Symptoms are a poor indicator of reflux status after fundoplication 

for gastroesophageal reflux disease: role of esophageal functions 

tests. Arch Surg. 2003; 138:514-518. 

57. Szendrényi V, Oláh T, Barna TK, Wittmann T, Rosztóczi A, Fehér 

A, Horváth ÖP, Balogh Á Evaluation of complaints and diagnostic 

methods, considered to be objective, in gastroesophageal reflux 

Orv Hetil. 1996; 137:9-14.  

58. Pizza F, Rossetti G, Limongelli P, Del Genio G, Maffettone V, 

Napolitano V, Brusciano L, Russo G, Tolone S, Di Martino M, Del 

Genio A. Influence of age on outcome of total laparoscopic 

fundoplication for gastroesophageal reflux disease. World J 

Gastroenterol. 2007; 13:740-747. 

59. Campos GM, Peters JH, DeMeester TR, Oberg S, Crookes PF, Tan 

S, DeMeester SR, Hagen JA, Bremner CG. Multivariate analysis of 

factors predicting outcome after laparoscopic Nissen fundoplication. 

J Gastrointest Surg. 1999; 3:292-300. 



 79

60. Iqbal A, Kakarlapudi GV, Awad ZT, Haynatzki G, Turaga KK, Karu 

A, Fritz K, Haider M, Mittal SK, Filipi CJ. Assessment of 

diaphragmatic stressors as risk factors for symptomatic failure of 

laparoscopic nissen fundoplication. J Gastrointest Surg. 2006; 

10:12-21. 

61. Power C, Maguire D, McAnena O. Factors contributing to failure of 

laparoscopic Nissen fundoplication and the predictive value of 

preoperative assessment. Am J Surg. 2004; 187:457-463. 

62. Jackson PG, Gleiber MA, Askari R, Evans SR. Predictors of 

outcome in 100 consecutive laparoscopic antireflux procedures. Am 

J Surg. 2001; 181:231-235.  

63. Oelschlager BK, Quiroga E, Parra JD, Cahill M, Polissar N, 

Pellegrini CA. Long-Term Outcomes After Laparoscopic Antireflux 

Surgery. Am J Gastroenterol. 2007 Oct 26; [Epub ahead of print]  

64. Wilkerson PM, Stratford J, Jones L, Sohanpal J, Booth MI, Dehn 

TC. A poor response to proton pump inhibition is not a 

contraindication for laparoscopic antireflux surgery for gastro 

esophageal reflux disease. Surg Endosc. 2005; 19:1272-1277. 

65. Watson DI, Chan AS, Myers JC, Jamieson GG. Illness behavior 

influences the outcome of laparoscopic antireflux surgery. J Am Coll 

Surg. 1997; 184:44-48. 

66. Kamolz T, Granderath FA, Pointner R. Does major depression in 

patients with gastroesophageal reflux disease affect the outcome of 

laparoscopic antireflux surgery? Surg Endosc. 2003; 17:55-60. 

67. Velanovich V, Karmy-Jones R. Psychiatric disorders affect 

outcomes of antireflux operations for gastroesophageal reflux 

disease. Surg Endosc. 2001; 15:171-175. 

68. Kamolz T, Bammer T, Granderath FA, Pointner R. Laparoscopic 

antireflux surgery in gastro-oesophageal reflux disease patients 

with concomitant anxiety disorders. Dig Liver Dis. 2001; 33:659-

664. 

69. Lonovics J., Tulassay Zs., Varró V. A nyelőcső betegségei.. in: 

Klinikai Gastroenterologia. Medicina Könyvkiadó 2003 



 80

70. Simon L., Lonovics J., Tulassay Zs., Wittmann T. A 

gastrooesophagealis reflux betegség (GERD)- emésztőszervi és 

más megjelenési formák. MGT-Astrazeneca 2003 

71. Rey E, Moreno-Elola-Olaso C, Rodriguez-Artalejo F, Diaz-Rubio M: 

Medical consultation for gastro-oesophageal reflux symptoms: 

reasons and associated factors. Digestion. 2004; 70:173-177. 

72. Savarino V, Dulbecco P. Optimizing symptom relief and preventing 

complications in adults with gastro-oesophageal reflux disease. 

Digestion. 2004; 69:9-16. 

73. Moayyedi P, Talley NJ. Gastro-oesophageal reflux disease. Lancet. 

2006; 367:2086-100. 

74. Bammer T, Freeman M, Shahriari A, Hinder RA, DeVault KR, 

Achem SR. Outcome of laparoscopic antireflux surgery in patients 

with nonerosive reflux disease. J Gastrointest Surg. 2002; 6:730-

737.  

75. Watson DI, Foreman D, Devitt PG, Jamieson GG. Preoperative 

endoscopic grading of esophagitis versus outcome after 

laparoscopic Nissen fundoplication. Am J Gastroenterol. 1997; 

92:222-225. 

76. Desai KM, Frisella MM, Soper NJ. Clinical outcomes after 

laparoscopic antireflux surgery in patients with and without 

preoperative endoscopic esophagitis. J Gastrointest Surg. 2003; 

7:44-52  

77. Kamolz T, Granderath FA, Schweiger UM, Pointner R. 

Laparoscopic Nissen fundoplication in patients with nonerosive 

reflux disease. Long-term quality of life assessment and surgical 

outcome. Surg Endosc. 2005; 19:494-500. 

78. Thibault R, Coron E, Sébille V, Sacher-Huvelin S, Bruley des 

Varannes S, Gournay J, Galmiche JP. Antireflux surgery for non-

erosive and erosive reflux disease in community practice. Aliment 

Pharmacol Ther. 2006; 24:621-632.  

79. Cowgill SM, Al-Saadi S, Villadolid D, Zervos EE, Rosemurgy AS 

2nd. Does Barrett's esophagus impact outcome after laparoscopic 

Nissen fundoplication? Am J Surg. 2006; 192:622-626. 



 81

80. Endzinas Z, Mickevicius A, Kiudelis M. The influence of Barrett's 

esophagus on the clinical signs and postoperative results of GERD. 

Zentralbl Chir. 2004; 129:99-103. 

81. Kamolz T, Granderath F, Pointner R. Laparoscopic antireflux 

surgery: disease-related quality of life assessment before and after 

surgery in GERD patients with and without Barrett's esophagus. 

Surg Endosc. 2003; 17:880-885. 

82. Madan AK, Frantzides CT, Patsavas KL. The myth of the short 

esophagus. Surg Endosc. 2004; 18:31-34. 

83. Herbella FA, Del Grande JC, Colleoni R. Short esophagus or bad 

dissected esophagus? An experimental cadaveric study. J 

Gastrointest Surg. 2003; 7:721-725. 

84. Yau P, Watson DI, Jamieson GG, Myers J, Ascott N. The influence 

of esophageal length on outcomes after laparoscopic 

fundoplication. J Am Coll Surg. 2000; 191:360-365. 

85. Swanstrom LL,Marcus DR, Galloway GQ. Laparoscopic Collis 

gastroplasty is the treatment of choice for the shortened 

esophagus. Am J Surg. 1996; 171:477–481. 

86. Johnson AB, Oddsdottir M, Hunter JG. Laparoscopic Collis 

gastroplasty and Nissen fundoplication. A new technique for the 

management of esophageal foreshortening. Surg Endosc. 1998; 

12:1055–1060. 

87. Horvath KD, Swanstorm LL, Jobe BA. The short esophagus: 

pathophysiology, incidence, presentation, and treatment in the era 

of laparoscopic antireflux surgery. Ann Surg. 2000; 232:630–640. 

88. McDougall NI, Johnston BT, Kee F, et al. Natural history of reflux 

oesophagitis: a 10 year follow up of its effect on patient 

symptomatology and quality of life. Gut. 1996; 38:481–486. 

89. Awad ZT,Watson P, Filipi CJ, et al. Correlations between 

esophageal diseases and manometric length: a study of 617 

patients. J Gastroint Surg. 1999; 5:483–488. 



 82

 

90. Li Q, Castell J, Castell DO. Manometric determination of 

esophageal length. Am J Gastroenterol. 1994; 89:722–724. 

91. Patti MG, Perretta S, Fisichella PM, D'Avanzo A, Galvani C, 

Gorodner V, Way LW. Laparoscopic antireflux surgery: preoperative 

lower esophageal sphincter pressure does not affect outcome. Surg 

Endosc. 2003; 17:386-389. 

92. Ritter MP, Peters JH, DeMeester TR, Crookes PF, Mason RJ, 

Green L, Tefera L, Bremner CG. Outcome after laparoscopic 

fundoplication is not dependent on a structurally defective lower 

esophageal sphincter. J Gastrointest Surg. 1998; 2:567-572. 

93. Limpert PA, Naunheim KS. Partial versus complete fundoplication: 

is there a correct answer? Surg Clin North Am. 2005; 85:399-410. 

94. Erenoğlu C, Miller A, Schirmer B. Laparoscopic Toupet versus 

Nissen fundoplication for the treatment of gastroesophageal reflux 

disease. Int Surg. 2003; 88:219-225. 

95. Strate U, Emmermann A, Fibbe C, Layer P, Zornig C. Laparoscopic 

fundoplication: Nissen versus Toupet two-year outcome of a 

prospective randomized study of 200 patients regarding 

preoperative esophageal motility. Surg Endosc. 2007 Nov 20; [Epub 

ahead of print]  

96. Watson DI, Jamieson GG, Bessell JR, Devitt PG. Laparoscopic 

fundoplication in patients with an aperistaltic esophagus and 

gastroesophageal reflux. Dis Esophagus. 2006; 19:94-98.  

97. Ravi N, Al-Sarraf N, Moran T, O'Riordan J, Rowley S, Byrne PJ, 

Reynolds JV. Acid normalization and improved esophageal motility 

after Nissen fundoplication: equivalent outcomes in patients with 

normal and ineffective esophageal motility. Am J Surg. 2005; 

190:445-450.  

98. Munitiz V, Ortiz A, Martinez de Haro LF, Molina J, Parrilla P. 

Ineffective oesophageal motility does not affect the clinical outcome 

of open Nissen fundoplication. Br J Surg. 2004; 91:1010-1014. 



 83

99. Velanovich V, Mahatme A. Effects of manometrically discovered 

nonspecific motility disorders of the esophagus on the outcomes of 

antireflux surgery. J Gastrointest Surg. 2004; 8:335-341. 

100. Booth M, Stratford J, Dehn TC. Preoperative esophageal 

body motility does not influence the outcome of laparoscopic Nissen 

fundoplication for gastroesophageal reflux disease. Dis Esophagus. 

2002; 15:57-60. 

101. Khajanchee YS, Hong D, Hansen PD, Swanström LL. 

Outcomes of antireflux surgery in patients with normal preoperative 

24-hour pH test results. Am J Surg. 2004; 187:599-603. 

102. Wayman J, Myers JC, Jamieson GG. Preoperative gastric 

emptying and patterns of reflux as predictors of outcome after 

laparoscopic fundoplication. Br J Surg. 2007; 94:592-598.  

103. Code CF, Schlegel JF, Kelley ML Jr, Olsen AM, Ellis FHJ. 

Hypertensive gastroesophageal sphincter. Proc Mayo Clin. 1960; 

35:391–399. 

104. Katada N, Hinder RA, Hinder PR, Lund RJ, Perdikis G, 

Stalzer RA, McGinn TR. The hypertensive lower esophageal 

sphincter. Am J Surg. 1996; 172:439–443. 

105. Pedersen SA, Alstrup P. The hypertensive gastroesophageal 

sphincter. A manometric and clinical study. Scand J Gastroenterol. 

1972; 7:531–534. 

106. Waterman DC, Dalton CB, Ott DJ, Castell JA, Bradley LA, 

Castell DO, Richter JE. Hypertensive lower esophageal sphincter: 

What does it mean? J Clin Gastroenterol. 1989; 1:139–146.  

107. Sweeney KJ, Rowe I, Lawlor P, Byrne P, Reynolds JV. The 

isolated hypertensive lower oesophageal sphincter: audit in a 

specialist unit. Ir Med J. 2000; 93:232–324.  

108. Law S. The hypertensive lower esophageal sphincter. In HJ 

Stein, KH Fuchs, L Bonavina eds. Functional Foregut Disorders St. 

Louis, Mo: Quality Medical Publishing 1998 pp 16–20. 

109. Graham DY. Hypertensive lower esophageal sphincter: a 

reappraisal. South Med J. 1978; 71(Suppl 1):31–37.  



 84

110. Bassotti G, Alunni G, Cocchieri M, Pelli MA, Morelli A. 

Isolated hypertensive lower esophageal sphincter. Clinical and 

manometric aspects of an uncommon esophageal motor 

abnormality. J Clin Gastroenterol. 1992; 14:285-287.  

111. Bremner CG. The hypertensive lower esophageal sphincter. 

In Stipa S, Belsey RHR, Moraldi A eds.Medical and Surgical 

Problems of the Esophagus. Proceedings of the Sereno Symposia, 

vol. 43. London and New York: Academic Press, 1981, pp 239–

243. 

112. Gockel I, Lord RV, Bremner CG, Crookes PF, Hamrah P, 

DeMeester TR. The hypertensive lower esophageal sphincter: a 

motility disorder with manometric features of outflow obstruction. J 

Gastrointest Surg. 2003; 7:692–700.  

113. Feussner H, Siewert JR. Zenker’s diverticulum and reflux. 

Hepatogastroenterology. 1992; 39:100–104.  

114. Sasaki CT, Ross DA, Hundal J. Association between Zenker 

diverticulum and gastroesophageal reflux diseases: development of 

a working hypothesis. Am J Med. 2003; 18;115(Suppl 3A):169S–

171S. 

115. Spechler SJ, Souza RF, Rosenberg SJ, Ruben RA, Goyal 

RK. Heartburn in patients with achalasia. Gut. 1995; 37:305–308. 

116. Horvath OP, Kalmar K, Varga G. Reflux after Heller’s 

myotomy for achalasia. Ann Surg. 2007; 245:502–503. 

117. Crookes PF, Corkill S, DeMeester TR. Gastroesophageal 

reflux in achalasia. When is reflux really reflux? Dig Dis Sci 1997; 

42:1354–1361. 

118. Sullivan SN. The supersensitive hypertensive lower 

esophageal sphincter. Precipitation of pain by small doses of 

intravenous pentagastrin. J Clin Gastroenterol. 1986; 8:619–623. 

119. Nasrallah SM, Tommaso CL, Singleton RT, Backhaus EA. 

Primary esophageal motility disorders: clinical response to 

nifedipine. South Med J. 1985; 78:312–315. 



 85

 

120. Eherer AJ, Schwetz I, Hammer HF, Petnehazy T, Scheidl SJ, 

Weber K, Krejs GJ. Effect of sildenafil on oesophageal motor 

function in healthy subjects and patients with oesophageal motor 

disorders. Gut. 2002; 50:758–764. 

121. Mathews S, Cohen H, Kline M. Botulinum toxin injection 

improves symptomatic hypertensive lower esophageal sphincter. 

Gastroenterology. 1998; 114:G3289. 

122. Traube M, Lagarde S, McCallum RW. Isolated hypertensive 

lower esophageal sphincter: treatment of a resistant case by 

pneumatic dilatation. J Clin Gastroenterol. 1984; 6:139–142. 

123. Champion JK, Delisle N, Hunt T. Laparoscopic 

esophagomyotomy with posterior fundoplication for primary 

esophageal motility disorder. Surg Endosc. 2000; 14:746–749. 

124. Katzka DA, Sidhu M, Castell DO. Hypertensive lower 

esophageal sphincter pressures and gastroesophageal reflux: an 

apparent paradox that is not unusual. Am J Gastroenterol. 1995; 

90:280–284. 

125. Barreca M, Oelschlager BK, Pellegrini CA. Outcome of 

laparscopic Nissen fundoplication in patients with “hypercontractile 

esophagus“. Arch Surg. 2002; 137:724–728. 

126. Tamhankar AP, Almogy G, Arain MA, Portale G, Hagen JA, 

Peters JH, Crookes PF, Sillin LF, DeMeester SR, Bremner CG, 

DeMeester TR. Surgical management of hypertensive lower 

esophageal sphincter with dysphagia or chest pain. J Gastrointest 

Surg. 2003; 7:990–996.  

127. Reynolds JC, Parkman HP. Achalasia. Gastroenterol Clin 

North Am. 1989; 18:223–255. 

128. Csendes A, Larraın A, Ayala M. Motility studies in 50 patients 

with Achalasia of the esophagus. Am J Gastroenterol. 1974; 

62:333–336. 

129. Cohen S, Fisher R, Trich A. The site of denervation in 

achalasia. Gut. 1972; 13:556 –558. 



 86

130. Csendes A, Smok G, Braghetto I, González P, Henríquez A, 

Csendes P, Pizurno D.  Histological studies of Auerbach’s plexuses 

of the oesophagus stomach, jejunum and color in patients with 

achalasia of the oesophagus: correlation with gastric acid secretion, 

presence of parietal cells and gastric emptying of solids. Gut. 1992; 

33:150 –154. 

131. Robson K, Rosenberg S, Lembo T. GERD progressing to 

diffuse esophageal spasm and then to achalasia. Dig Dis Sci. 2000; 

45:110-113. 

132. Spechler SJ, Souza RF, Rosenberg SJ, Ruben RA, Goyal 

RK. Heartburn in patients with achalasia. Gut. 1995; 37:305-308. 

133. Shoenut JP, Duerksen D, Yaffe CS. A prospective 

assessment of gastroesophagal reflux before and after treatment of 

achalasia patients: pneumatic dilation versus transthoracic limited 

myotomy. Am J Gastroenterol. 1997; 92:1109-1112. 

134. Sprung DJ, Gibb SP. Barrett’s esophagus in a patient with 

achalasia. Am J Gastroenterol. 1985; 80:330-333. 

135. Jaakkola A, Reinikainen P, Ovaska J, Isolauri J. Barrett’s 

esophagus after cardiomyotomy for esophageal achalasia. Am J 

Gastroenterol. 1994; 89:165-69. 

136. Taub W, Ackhar E. Hiatal hernia in patients with achalasia. 

Am J Gastroenterol. 1987; 82:1256–1258. 

137. Goldenberg SP, Vos C, Burrell M, Traube M. Achalasia and 

hiatal hernia. Dig Dis Sci. 1992; 37:528-31.  

138. Ott DJ, Hodge RG, Chen MY, Wu WC, Gelfand DW. 

Achalasia associated with hiatal hernia: prevalence and potential 

implications. Abdom Imaging. 1993; 18:7-9. 

139. Khan AA, Shah SW, Khan MA, Alam A, Butt AK, Shafqat F. 

Hiatal hernia in achalasia. J Pak Med Assoc. 1998; 48:196-197. 

140. Berindoague R, Targarona E, Pala X, Balagué C, Martinez 

C, Hernandez P, Agusti A, Sallent E, Mones J, Trias M. Unusual 

upper gastrointestinal diseases associated with achalasia: 

laparoscopic approach. Surg Endosc. 2007; 21:719-723. 



 87

141. Kotidis KN, Rogers ML, Knowles KR, Beggs FD. Coexisting 

achalasia and paraoesophageal hiatal hernia. Eur J Cardiothorac 

Surg. 2002; 21:130-132. 

142. Hirano I, Tatum RP, Shi G, Sang Q, Joehl RJ, Kahrilas PJ. 

Manometric heterogenity in patients with idiopathic achalasia. 

Gastroenterology. 2001; 120:789-798. 

143. De Giorgio R, Di Simone MP, Stanghellini V Barbara G, 

Tonini M, Salvioli B, Mattioli S, Corinaldesi R. Esophageal and 

gastric nitric oxide synthesizing innervation in primary achalasia. 

Am J Gastroenterol. 1999; 94:2357–2362. 

144. Mearin F, Mourelle M, Guarner F, Salas A, Riveros-Moreno 

V, Moncada S, Malagelada JR. Patients with achalasia lack nitric 

oxide synthase in the gastro- oesophageal junction. Eur J Clin 

Invest. 1993; 23:724–728. 

145. Clark SB, Rice TW, Tubbs RR Richter JE, Goldblum JR. The 

nature of the myenteric infiltrate in achalasia: an 

immunohistochemical analysis. Am J Surg Pathol. 2000; 24:1153–

1158. 

146. Raymond L, Lach B, Shamji FM. Inflammatory aetiology of 

primary oesophageal achalasia: an immunohistochemical and 

ultrastructural study of Auerbach’s plexus. Histopathology. 1999; 

35:445–453. 

147. Verne GN, Sallustio JE, Eaker EY. Anti-myenteric neuronal 

antibodies in patients with achalasia: A prospective study. Dig Dis 

Sci. 1997; 42:307–313. 

148. Storch WB, Eckardt VF, Wienbeck M, et al. Autoantibodies to 

Auerbach’s plexus in achalasia. Cell Mol Biol. (Noisy-le-grand) 

1995; 41:1033–1038. 

149. Schneider JH, Peters JH, Kirkman E, Bremner CG, 

DeMeester TR. Are the motility abnormalities of achalasia 

reversible? An experimental outflow obstruction in the feline model. 

Surgery. 1999; 125:498-503. 



 88

150. Crookes PF, Corkill S, DeMeester TR. Gastroesophageal 

reflux in achalasia. When is reflux really reflux? Dig Dis Sci. 1997; 

42:1354-1361. 

151. Burke CA, Achkar E, Falk GW. Effect of pneumatic dilation 

on gastroesophageal reflux in achalasia. Dig Dis Sci. 1997; 42:998-

1002. 

152. Anderson SH, Yadegarfar G, Arastu MH, Anggiansah R, 

Anggiansah A. The relationship between gastro-oesophageal reflux 

symptoms and achalasia. Eur J Gastroenterol Hepatol. 2006; 

18:369-374. 

153. Smart HL, MayberryJF, Atkinsun M. Achalasia following 

gastroesophageal reflux. J R Soc Med. 1986; 79:71-73. 

154. Sifrim D, Janssens J, Vantrappen G. Transient lower 

esophageal sphincter relaxations and esophageal body muscular 

contractile response in normal humans. Gastroenterology. 1996; 

110:659-668.  

155. van Herwaarden MA, Samsom M, Smout AJ. Prolonged 

manometric recordings of oesophagus and lower oesophageal 

sphincter in achalasia patients. Gut. 2001; 49:813–821. 

156. Savojardo D, Mangano M, Cantù P, Penagini R. Multiple 

rapid swallowing in idiopathic achalasia: evidence for patients' 

heterogeneity. Neurogastroenterol Motil. 2007; 19:263-269. 

157. Goyal RK. Neurophysiology of chest pain. Eur J 

Gastroenterol Hepatol. 1990; 2:4–7. 

158. Borjesson M, Pilhall M, Eliasson T, Norssell H, Mannheimer 

C, Rolny P. Esophageal visceral pain sensitivity: effects of TENS 

and correlation with manometric findings. Dig Dis Sci. 1998; 

43:1621–1628. 

159. Takeda T, Liu J, Gui A. Heartburn not chest pain, is the most 

common symptom in response to esophageal distention in normal 

subjects. Gastroenterology. 2001; 120:1167. 



 89

 

160. Paterson WG, Wang H, Vanner SJ. Increasing pain 

sensation to repeated esophageal balloon distension in patients 

with chest pain of undetermined etiology. Dig Dis Sci. 1995; 

40:1325–1331. 

161. Smart HL, Foster PN, Evans DF, Slevin B, Atkinson M. 

Twenty-four hour oesophageal acidity in achalasia before and after 

pneumatic dilatation. Gut. 1987; 28:883–887. 

162. Streets CG, DeMeester TR. Ambulatory 24-hour esophageal 

pH monitoring: why, when, and what to do. J Clin Gastroenterol. 

2003; 37:14–22. 

163. Costantini M, Zaninotto G, Guirroli E, Rizzetto C, Portale G, 

Ruol A, Nicoletti L, Ancona E. The laparoscopic Heller-Dor 

operation remains an effective treatment for esophageal achalasia 

at a minimum 6-year follow-up. Surg Endosc. 2005; 19:345-351. 

164. Burpee SE, Mamazza J, Schlachta CM, Bendavid Y, Klein L, 

Moloo H, Poulin EC. Objective analysis of gastroesophageal reflux 

after laparoscopic heller myotomy: an anti-reflux procedure is 

required. Surg Endosc. 2005; 19:9-14. 

165. Gholoum S, Feldman LS, Andrew CG, Bergman S, 

Demyttenaere S, Mayrand S, Stanbridge DD, Fried GM. 

Relationship between subjective and objective outcome measures 

after Heller myotomy and Dor fundoplication for achalasia. Surg 

Endosc. 2006; 20:214-9. 

166. Csendes A, Braghetto I, Burdiles P, Korn O, Csendes P, 

Henríquez A. Very late results of esophagomyotomy for patients 

with achalasia: clinical, endoscopic, histologic, manometric, and 

acid reflux studies in 67 patients for a mean follow-up of 190 

months. Ann Surg. 2006; 243:196-203. 

167. Falkenback D, Johansson J, Oberg S, Kjellin A, Wenner J, 

Zilling T, Johnsson F, Von Holstein CS, Walther B. Heller's 

esophagomyotomy with or without a 360 degrees floppy Nissen 

fundoplication for achalasia. Long-term results from a prospective 

randomized study. Dis Esophagus. 2003; 16:284-290. 



 90

168. Di Martino N, Izzo G, Monaco L, Sodano B, Torelli F, Del 

Genio A. Surgical treatment of esophageal achalasia by Heller-

Nissen laparoscopic procedure. A 24-hour ambulatory esophageal 

manometry study. Minerva Gastroenterol Dietol. 2003; 49:71-79. 

169. G. Rossetti, L. Brusciano, G. Amato, V. Maffettone,V. 

Napolitano, G.Russo, D.Izzo, F.Russo,F.Pizza, G.Del Genio, A. Del 

Genio A Total Fundoplication Is Not an Obstacle to Esophageal 

Emptying After Heller Myotomy for Achalasia Results of a Long-

term Follow Up. Ann Surg. 2005; 241:614–621. 

170. Altorjay A, Juhasz A, Kellner V, Sohar G, Fekete M, Sohar I. 

Metabolic changes in the lower esophageal sphincter influencing 

the result of antireflux surgical interventions in chronic 

gastroesophageal reflux disease. World J Gastroenterol. 2005; 

11:1623-1628. 

171. Moses PL, Ellis LM, Anees MR, Ho W, Rothstein RI, 

Meddings JB, Sharkey KA, Mawe GM. Antineuronal antibodies in 

idiopathic achalasia and gastro-oesophageal reflux disease. Gut. 

2003; 52:629-636. 

172. Hill LD Incarcerated paraesophageal hernia: a surgical 

emergency. Am J Surg. 1973; 126:286–291. 

173. Ozdemir IA, Burke WA, Ikins PM. Paraesophageal hernia. A 

life-threatening disease. Ann Thorac Surg. 1973; 16:547–554. 

174. Pearson FC, Cooper JD, Ilves R, Todd TRJ, Jamieson WRE. 

Massive hiatal hernia with incarceration. A report of 53 cases. Ann 

Thorac Surg. 1983; 35:45–51. 

175. Hawasli H, Zonca S. Laparoscopic repair of paraesophageal 

hiatal hernia. Am Surg. 1998; 64:703–710. 

176. Ponsky J, Rosen M, Fanning A, Malm J. Anterior gastropexy 

may reduce the recurrence after laparoscopic paraesophageal 

hernia repair. Surg Endosc. 2003; 17:1036–1041. 



 91

 

177. Targarona EM, Novell J, Vela S, Cerdán G, Bendahan G, 

Torrubia S, Kobus C, Rebasa P, Balague C, Garriga J, Trias M. 

Midterm analysis of safety and quality of life after the laparoscopic 

repair of paraoesophageal hiatal hernia. Surg Endosc. 2004; 

18:1045–1050. 

178. Khaitan L, Houston H, Sharp K, Holzman M, Richards W. 

Laparoscopic paraesophageal hernia repair has an acceptable 

recurrence rate. Am Surg. 2002 ;68:546–551. 

179. Horgan S, Pohl D, Bogetti D, Eubanks T, Pellegrini C. Failed 

antireflux surgery. What have we learned from reoperations? Arch 

Surg. 1999; 134:809-817. 

180. Soper NJ, Dunnegan D. Anatomic fundoplication failure after 

laparoscopic antireflux surgery. Ann Surg. 1999; 229:669-677. 

181. Iqbal A, Awad Z, Simkins J, Shah R, Haider M, Salinas V, 

Turaga K, Karu A, Mittal SK, Filipi CJ. Repair of 104 failed anti-

reflux operations. Ann Surg. 2006; 244:42-51. 

182. Varga G, Cseke L, Kalmár K, Horváth OP. Prevention of 

recurrence by reinforcement of hiatal closure using ligamentum 

teres in laparoscopic repair of large hiatal hernias. Surg Endosc. 

2004; 18:1051-1053. 

183. Varga G, Cseke L, Kalmár K, Horváth Ors P.New 

laparoscopic procedure for the treatment of large hiatal hernias: the 

first 20 cases Magy Seb. 2005; 58:311-315. 

184. Varga G, Cseke L, Kalmar K, Horvath OP. Laparoscopic 

repair of large hiatal hernia with teres ligament: midterm follow-up. 

A new surgical procedure. Surg Endosc. 2007 Nov 1; [Epub ahead 

of print] 

185. Athanasakis H, Tzortzinis A, Tsiaoussis J, Vassiliakis JS, 

Xynos E. Laparoscopic repair of paraesophageal hernia. 

Endoscopy. 2001; 33:590–594. 

186. Aly A, Munt J, Jamieson JJ, Ludemann R, Devitt PG, Watson 

DI. Laparoscopic repair of large hiatal hernias Br J Surg. 2005; 

92:648-653. 



 92

187. Hashemi M, Peters JH, DeMeester TR, Huprich JE, Quek M, 

Hagen JA, Crookes PF, Theisen J, DeMeester SR, Sillin LF, 

Bremner CG. Laparoscopic repair of large type III hiatal hernia: 

objective followup reveals high recurrence rate. J Am Coll Surg. 

2000; 190:533–560. 

188. Basso N, Rosato P, De Leo A, Genco A, Rea S, Neri T. 

“Tension-free” hiatoplasty, gastrophrenic anchorage, and 360 

degree fundoplication in the laparoscopic treatment of 

paraesophageal hernia. Surg Laparosc Endosc Percutan Tech. 

1999; 9:257-262. 

189. Casaccia M, Torelli P, Panaro F, Cavaliere D, Ventura A, 

Valente U. Laparoscopic physiological hiatoplasty for hiatal hernia: 

new composite “A”-shaped mesh. Surg Endosc. 2002; 16:1441-

1445. 

190. Paul MG, DeRosa RP, Petrucci PE, Palmer ML, Danovitch 

SH. Laparoscopic tension-free repair of large paraesophageal 

hernias Surg Endosc. 1997; 11:303-307. 

191. Frantzides CT, Madan AK, Carlson MA, Stavropoulos GP. A 

prospective randomized trial of laparoscopic polytetrafluoroethylene 

(PTFE) patch repair vs simple cruroplasty for large hiatal hernia. 

Arch Surg. 2002; 137:649-652. 

192. Carlson MA, Richards CG, Frantzides CT. Laparoscopic 

prosthetic reinforcement of hiatal herniorrhaphy. Dig Surg. 1999; 

16:407–410. 

193. Granderath FA, Schweiger UM, Kamolz T, Pasiut M, Haas 

CF, Pointner R. Laparoscopic antireflux surgery with routine mesh–

hiatoplasty in the treatment of gastroesophageal reflux disease. J 

Gastrointest Surg. 2002; 6:347–353. 

194. Basso N, De Leo A, Genco A, Rosato P, Rea S, Spaziani E, 

Primavera A. 360 degrees laparoscopic fundoplication with tension-

free hiatoplasty in the treatment of symptomatic gastroesophageal 

reflux disease. Surg Endosc. 2000; 14:164–169. 



 93

195. Athanasakis H, Tzortzinis A, Tsiaoussis J, Vassilakis JS, 

Xynos E. Laparoscopic repair of paraesophageal hernia. 

Endoscopy. 2001; 33:590–594. 

196. Keidar A, Szold A. Laparoscopic repair of paraesophageal 

hernia with selective use of mesh. Surg Laparosc Endosc. 2003; 

13:149–154. 

197. Kamolz T, Granderath FA, Bammer T, Pasiut M, Pointner R. 

Dysphagia and quality of life after laparoscopic Nissen 

fundoplication in patients with and without prosthetic reinforcement 

of the hiatal crura. Surg Endosc. 2002; 16:572–577.  

198. Schulz HG. Rezidivrate nach laparoskopischer 

Antirefluxoperation mit und ohne Prolenenetzplastik bei 318 Fallen-

erste Ergebnisse. 7. Jahreskongress der Gesellschaft für 

Gastroenterologie Westfalen 1998 

199. Leeder PC, Smith G, Dehn TC. Laparoscopic management 

of large paraesophageal hiatal hernia. Surg Endosc. 2003; 

17:1372–1375. 

200. Hajdu Z, Bodnár Zs, Tóth D. Óriás rekeszsérvek 

laparoszkópos műtétei során szerzett tapasztalataink (1993-2004). 

Magy Seb. 2005; 58:100-105. 

201. Frantzides CT, Richards CG, Carlson MA. Laparoscopic 

repair of large hiatal hernia with polytetrafluoroethylene. Surg 

Endosc. 1999; 13:906-908. 

202. Carlson MA, Condon RE, Ludwig KA, Shulte WJ. 

Management of intrathoracic stomach with polypropylene mesh 

prosthesis reinforced transabdominal hiatus hernia repair. J Am Coll 

Surg. 1998; 187:227-230. 

203. Coluccio G, Ponzio S, Ambu V, Tramontano R, Cuomo G. 

Dislocation into the cardial lumen of a PTFE prosthesis used in the 

treatment of voluminous hiatal sliding hernia. A case report. 

Minerva Chir. 2000; 55:341-345. 

204. Zilberstein B, Eshkenazy R, Pajecki D, Granja C, Brito AC. 

Laparoscopic mesh repair antireflux surgery for treatment of large 

hiatal hernia. Dis Esophagus. 2005; 8:166-169. 



 94

205. Dutta S. Prosthetic esophageal erosion after mesh 

hiatoplasty in a child, removed by transabdominal endogastric 

surgery. J Pediatr Surg. 2007; 42:252-256. 

206. Oelschlager BK, Pellegrini CA, Hunter J, Soper N, Brunt M, 

Sheppard B, Jobe B, Polissar N, Mitsumori L, Nelson J, Swanstrom 

L. Biologic Prosthesis Reduces Recurrence After Laparoscopic 

Paraesophageal Hernia Repair A Multicenter, Prospective, 

Randomized Trial. Ann Surg. 2006; 244: 481–490. 

207. Ringley CD, Bochkarev V, Ahmed SI, Vitamvas ML, 

Oleynikov D. Laparoscopic hiatal hernia repair with human acellular 

dermal matrix patch: our initial experience Am J Surg. 2006; 

192:767–772.  

208. Andujar JJ, Papasavas PK, Birdas T, Robke J, Raftopoulos 

Y, Gagne DJ, Caushaj PF, Landreneau RJ, Keenan RJ. 

Laparoscopic repair of large paraesophageal hernia is associated 

with a low incidence of recurrence and reoperation. Surg Endosc. 

2004; 18:444–447. 

209. Peters JH, Kauer WKH, DeMeester TR Alkaline 

gastroesophageal reflux. Therapeutic options for patients with 

gastroesophageal reflux. Dis Esophagus. 1994; 7:93-98. 

210. Fein M, Ireland AP, Ritter MP, Peters JH, Hagen JA, 

Bremner CG, DeMeester TR Duodenogastric Reflux Potentiates the 

Iniurious Effects of Gastroesophageal Reflux J Gastrointest Surg. 

1997; 1:27-33. 

211. Gotley DC, Morgan AP, Ball D, Owen RW, Cooper Mj. 

Composition of gastro-oesophageal refluxate. Gut. 1991; 32:1093-

1099. 

212. Schildbeck NE, Heinrich C, Stellard F, Paumgartner G, 

Müller-Lissner SA. Healthy controls have as much bile reflux as 

gastric ulcer patients. Gut. 1987; 28:1577-1583. 

213. Dunn BE, Cohen H, Blaser MJ. Helicobacter pylori. Clin 

Microbiol Rev. 1994; 10:720-741. 



 95

 

214. Anand BS, Raed AK, Malaty HM, Genta RM, Klein PD, 

Evans DJ Jr, Graham DJ. Low point prevalence of peptic ulcer in 

normal individuals with Helicobacter pylori infection. Am J 

Gastroenterol. 1996; 91:1112-1115. 

215. Parsonett J, Friedman GD, Vandersteen DP, Chang Y, 

Vogelman JH, Orentreich N, Sibley RK. Helicobacter pylori infection 

and the risk of gastric carcinoma. N Engl J Med. 1996; 325:1127-

1131. 

216. Stein HJ, Kauer WKH, Feussner H, Siewert JR. Bile reflux in 

benign and malignant Barrett’s esophagus. Effect of medical acid 

suppression and Nissen fundoplication. J Gastroent Surg. 1998; 

2:333-341. 

217. Vaezi MF, Richer JE. Duodenogastroesophageal reflux and 

methods to monitor nonacidic reflux. Am J Med. 2001; 111:160-

168.  

218. Fein M, Peters JH, Chandrasoma P, et al. 

Duodenoesophageal reflux induces esophageal adenocarcinoma 

without exogenous carcinogen. J Gastrointest Surg. 1998; 2:260-

268. 

219. Nishijima K, Miwa K, Miyashita T, Kinami S, Ninomiya I, 

Fushida S, Fujimura T, Hattori T Impact of the biliary diversion 

procedure on carcinogenesis in Barrett’s esophagus surgically 

induced by duodenoesophageal reflux in rats. Ann Surg. 2004; 

240:57-67. 

220. Bremner CG, Mason RJ. 'Bile' in the oesophagus. Br J Surg. 

1993; 80:1374-1376.  

221. Fuchs KH, DeMeester TR, Hinder RA, Stein HJ, Barlow AP, 

Gupta NC. Computerized identification of pathologic 

duodenogastric reflux using 24-hour gastric pH monitoring. Ann 

Surg. 1991; 213:13-20.  

222. Bechi P, Pucciani F, Baldini F, Cosi F, Falciai R, Mazzanti R, 

Castagnoli A, Passeri A, Boscherini S. Long-term ambulatory 



 96

enterogastric reflux monitoring. Validation of a new fiberoptic 

technique. Dig Dis Sci. 1993; 38:1297-1306.  

223. Fein M. Normalwerte für die Bilirubinexposition in Ösophagus 

und Magen In Karzinogeneze im Barrett-Ösophagus-die Bedeutung 

des duodeno-gastro-ösophagealen Refluxes Shaker Verlag Aachen 

2001 pp.55-57 

224. Meyers RL, Orlando RC Bicarbonate secretion by human 

esophagus. Gastroenterology. 1992; 102: A:106 

225. Singh S, Bradley LA, Richter JE. Determinants of 

oesophageal „alkaline” pH enviroment in controls and patients with 

gastro-oesophageal reflux disease. Gut. 1993; 34,309-316. 

226. Parrilla P, Martinez de Haro LF, Ortiz A, Munitiz V, Serrano 

A, Torres G. Long term results of a randomized prospective study 

comparing medical and surgical treatment of Barrett’s esophagus. 

Ann Surg. 2003; 237:291-298. 

227. Fuchs KM, Freys SM, Heimbucher J, Fein M, Thiede A. 

Pathophysiologic spectrum in patients with gastroesophageal reflux 

disease in a surgical GI-function laboratory. Dis Esophagus. 1995; 

8:211-217. 

228. DeMeester TR, Fuchs KH, Ball CS, Albertucci M, Smyrk TC, 

Marcus JN. Experimental and clinical results with proximal end-to-

end duodenojejunostomy for pathologic duodenogastric reflux. Ann 

Surg. 1987; 206:414-426. 

229. Klingler PJ, Perdikis G, Wilson P, Hinder RA. Indications, 

technical modalities and results of the duodenal switch operation for 

pathologic duodenogastric reflux. Hepatogastroenterology. 1999; 

46:97-102. 

230. Mabrut JY, Collard JM, Romagnoli R, Gutschow C, Salizzoni 

M. Oesophageal and gastric bile exposure after gastroduodenal 

surgery with Henley’s interposition or Roux-en-Y loop. Br J Surg. 

2004; 91:580-585. 

231. Strignano P, Collard JM, Michel JM, Romagnoli R, Buts JP, 

De Gheldere C, Volonté F, Salizzoni M. Duodenal switch operation 



 97

for pathologic transpyloric duodenogastric reflux. Ann Surg. 2007; 

245:247-253. 

232. Csendes A, Braghetto I, Burdiles P, Dı´az JC, Maluenda F, 

Korn O. A new physiologic approach for the surgical treatment of 

patients with Barrett’s esophagus. Ann Surg. 1997; 226:123-133. 

233. Madura JA. Primary bile reflux gastritis: diagnosis and 

surgical treatment. Am J Surg. 2003; 186:269-273. 

234. Jazraw S, Walsh TN, Byrne PJ, Hill AD. Cholecystectomy 

and esophageal reflux: a prospective evaluation. Br J Surg. 1993; 

80:50-53. 

235. Lorurso D, Misciagna G, Mariquini V, Messa C, Cavalini A, 

Caruso ML, Giorgio P, Guerra V. Duodenogastric reflux of bile 

acids, gastric and parietal cells and gastric acid secretion before 

and 6 months after cholecystectomy. Am J Surg. 1990; 159:575-

578. 

236. Mearin F, De Ribot X, Balboa A, Antolin M, Varas MJ, 

Malagelada JR. Duodenogastric bile reflux and gastrointestinal 

motility in pathogenesis of functional dyspepsia. Role of 

cholecystectomy. Dig Dis Sci.1995; 40:1703-1709. 

237. Manifold DK, Anggiansah A, Owen WJ. Effect of 

cholecystectomy on gastroesophageal and duodenogastric reflux. 

Am J Gastroenterol. 2000; 95:2746-2750. 
238. Varga G, Kiraly A, Cseke L, Kalmar K, Horvath OP. Effect of 

Laparoscopic Fundoplication on Hypertensive Lower Esophageal 

Sphincter Associated with Gastroesophageal Reflux. J Gastrointest 

Surg. 2008; 12:304-307. 

239. Király A, Illés A, Undi S, Varga G, Kalmár K, Horváth PO. 

Gastroesophageal reflux disease progressing to achalasia. Dis 

Esophagus. 2005; 18:355-358. 

240. Varga G, Cseke L, Kalmár K, Horváth OP. Surgical treatment of 

duodeno-gastrooesophageal reflux disease: duodenal switch. Magy 

Seb. 2007; 60:243-247.  



 98

9. Publications 
 
1. Articles in Periodicals (In connection with Thesis) 

1. Varga G, Király A, Moizs M, Horváth OP. Effect of laparoscopic 

antireflux operation on esophageal manometry, 24 hours pH-metry 

and quality of life in gastroesophageal reflux disease. Acta Chir 

Hung. 1999;38:213-218. 

2. Freys SM, Maroske J, Fein M, Varga G, Fuchs KH, Thiede A. 

Technik und langzeitergebnisse der laparoskopischen fundoplicatio 

nach Nissen. Chir Gastroenterol. 2001; 173:33-37. IF: 0,078 

3. Varga G, Cseke L, Kalmár K, Horváth OP. Prevention of recurrence 

by reinforcement of hiatal closure using ligamentum teres in 

laparoscopic repair of large hiatal hernias. Surg Endosc. 2004; 

18:1051-1053. IF: 1,962 

4. Király A, Illés A, Undi S, Varga G, Kalmár K, Horváth PO. 

Gastroesophageal reflux disease progressing to achalasia. Dis 

Esophagus. 2005; 18:355-358. IF:0,936 

5. Varga G, Cseke L, Kalmár K, Horváth OP. New laparoscopic 

procedure for the treatment of large hiatal hernias: the first 20 

cases. Magy Seb. 2005; 58:311-315.  

6. Horváth OP, Kalmár K, Varga G. Reflux after Heller's myotomy for 

achalasia. Ann Surg. 2007; 245:502-503. IF:7,678 
7. Varga G, Cseke L, Kalmar K, Horvath OP. Laparoscopic repair of 

large hiatal hernia with teres ligament: midterm follow-up: A new 

surgical procedure. Surg Endosc. 2007 Nov 1; [Epub ahead of print] 

IF:1,969 (2006) 

8. Varga G, Cseke L, Kalmár K, Horváth OP. Surgical treatment of 

duodeno-gastrooesophageal reflux disease: duodenal switch. Magy 

Seb. 2007; 60:243-247.  

9. Varga G, Kiraly A, Cseke L, Kalmar K, Horvath OP. Effect of 

Laparoscopic Fundoplication on Hypertensive Lower Esophageal 

Sphincter Associated with Gastroesophageal Reflux. J Gastrointest 

Surg. 2008; 12:304-307. IF: 2,265 (2006) 

 



 99

2. Book Chapters (In connection with Thesis) 
1. Király Á, Róka R, Varga G. Barostat, Bilitec és nyelőcső 

impedancia vizsgálatok pp.287 In Simon L, Lonovics J, Tulassay 

Zs, Wittman T. A gastroesophagealis reflux betegség (GERD). 

Emésztőszervi és más szervrendszeri megjelenési formák. Astra 

Zeneca Könyvtár kiadó Bp. 2003 ISBN 963 210 383 1 

2. Varga G. Intraluminális eletromos impedancia és pH vizsgálat pp. 

290-291 In Simon L, Lonovics J, Tulassay Zs, Wittman T. A 

gastroesophagealis reflux betegség (GERD). Emésztőszervi és 

más szervrendszeri megjelenési formák. Astra Zeneca Könyvtár 

kiadó Bp. 2003 ISBN 963 210 383 1 

3. Horváth ÖP, Varga G. Laparoscopos antireflux műtétek pp.119-129 

In Simon L, Lonovics J, Tulassay Zs, Wittman T. A 

gastroesophagealis reflux betegség (GERD). Emésztőszervi és 

más szervrendszeri megjelenési formák. Astra Zeneca Könyvtár 

kiadó Bp. 2003 ISBN 963 210 383 1 

4. Fuchs KH, Varga G. Pathophysiologische Komponenten der 

gastroösophagealen Refluxkrankheit pp. 5-13 In K.-H. Fuchs, S.M. 

Freys, M. Fein, A. Thiede. Lapaoskopische Antirefluxchirurgie 

Dr.Reinhard Kaden Verlag GmbH, Heidelberg 2003 ISBN 3-

922777-46-5 

5. Tigges H, Maroske J, Varga G, Fuchs KH. 45-51. Indikationstellung 

zur Antireflux operation pp. 45-51 In K.-H. Fuchs, S.M. Freys, M. 

Fein, A. Thiede. Lapaoskopische Antirefluxchirurgie Dr.Reinhard 

Kaden Verlag GmbH, Heidelberg 2003 ISBN 3-922777-46-5 

6. Maroske J, Fuchs KH, Freys SM, Fein M, Tigges H, Varga G, 

Thiede A. Laparoskopische Antirefluxchirurgie in Deutschland pp 

99-104 In K.-H. Fuchs, S.M. Freys, M. Fein, A. Thiede. 

Lapaoskopische Antirefluxchirurgie Dr.Reinhard Kaden Verlag 

GmbH, Heidelberg 2003 ISBN 3-922777-46-5 



 100

 

7. Horváth ÖP, Varga G. A NERD kezelése. A sebész álláspontja. pp 

131-137 In Lonovics J, Simon L, Tulassay Zs, Wittmann T. A nem 

erozív reflux betegség Lumiere Budapest és Lumiere Kobenhavn 

Budapest 2005 ISBN: 963 218 656 7 

 

 

3. Abstracts published in Periodicals (In connection with Thesis) 
1. Varga G, Király Á, Horváth ÖP. Relation between different 

investigating techniques in patients with gastroesophageal reflux 

disease Zeitschrift für Gastroenterologie 1999; 37 (5): 453 

(Abstract) IF.: 0,887 

2. Varga G., Papp A., Király Á*., Horváth Ő.P The hypertensive lower 

esophageal sphincter: is it a responce to gastroesophageal reflux? 

early reuslts Surg Endosc 2002 Suppl. (Abstract) IF: 0,768 

3. Varga G., Király Á*., Horváth Ő.P The effect of laparoscopic 

fundoplication on hypertensive lower esophageal sphincter with 

associated gastroesophageal reflux disease Surg Endosc 2003 

Suppl (Abstract) IF:2,122 

4. G.Varga, L. Cseke, Á Király*, O.P. Horváth Achalasia, hypertensive 

lower esophageal sphincter and gastroesophageal reflux Dis 

Esophagus 2004 Suppl (Abstract) IF:0,797 

5. G.Varga, L. Cseke, K. Kalmár, O.P. Horváth Prevention of 

recurrence by reinforcement of hiatal closure using ligamentum 

teres in laparoscopic repair of large hiatal hernias – Early Results of 

an ongoing prospective study Dis Esophagus 2004 Suppl (Abstract) 

IF:0,797 

6. G. Varga, L. Cseke, K. Kalmár, ÖP Horváth. Laparoscopic repair of 

large hiatal hernia: comperison of three different techniques and 

modification of mesh hiatoplasty to prevent mesh related 

complications. Irish Journal of Medical Science 2007 Volume 176 

Suppl 5 S208 (Abstract) 

 

 



 101

4. Presentations (In connection with Thesis) 
1. Varga G., Papp A., Király Á*., Horváth ÖP. The hypertensive lower 

esophageal sphincter: is it a responce to gastroesophageal reflux? 

Early reuslts. EAES Congress 2002 Lisbon, Portugal 

2. Varga G., Király Á*., Horváth Ö.P. The effect of laparoscopic 

fundoplication on hypertensive lower esophageal sphincter with 

associated gastroesophageal reflux disease. EAES Congress 2003 

Glasgow, Scotland, UK 

3. Varga G., Cseke L., Vereczkei A., Horváth ÖP. A hiatus 

oesophagei megerősítése ligamentum Teres hepatis 

felhasználásával: Új laparoscopos műtéti technika a nagyméretű 

hiatus hernia kezelésében. MGT 45. Nagygyűlése 2003, 

Balatonaliga, Hungary 

4. Horváth ÖP., Varga G., Cseke L. A hiatus oesophagei 

megerősítése ligamentum Teres hepatis felhasználásával: Új 

laparoscopos műtéti technika a nagyméretű hiatus hernia 

kezelésében. MST Endoscopos Szekció, 2003 Kecskemét, 

Hungary 

5. Varga G., Cseke L., Horváth ÖP. Laparoscopos „floppy” Nissen-

DeMeester fundoplicatio - a Würzburgi módszer. MST Endoscopos 

Szekció, 2003 Kecskemét, Hungary 

6. Varga G., Cseke L., Horváth ÖP. Gastrooesophagealis reflux 

talaján kialakult achalasia – esetismertetés. MST Endoscopos 

Szekció, 2003 Kecskemét, Hungary 

7. G.Varga, L. Cseke, Á Király*, O.P. Horváth. Achalasia, 

hypertensive lower esophageal sphincter and gastroesophageal 

reflux ISDE Congress 2004 Madrid, Spain 

8. G.Varga, L. Cseke, K. Kalmár, O.P. Horváth. A New laparoscopic 

procedure for the reinforcement of hiatal closure using ligamentum 

teres in repair of larga hiatal hernias – Early Results of an ongoing 

prospective study ISDE Congress 2004 Madrid, Spain 

9. G.Varga, L. Cseke, K. Kalmár, K.H. Fuchs*, O.P. Horváth. A New 

laparoscopic procedure for the reinforcement of hiatal closure using 



 102

ligamentum teres in repair of larga hiatal hernias – Early Results of 

an ongoing prospective study EAES Congress 2005 Venice Italy 

10. A.Papp, G. Varga, L. Cseke, Á. Király, ÖP Horváth. 

Gastroesophageal reflux progressing to achalasia - report of three 

cases 2005 Venice Italy 

11. G. Varga, L. Cseke, K. Kalmár, O.P. Horváth. Reinforcement of 

hiatal closure with ligamentuum teres – prevention of recurrence 

after repair of large hiatal hernias. ISDE Congress 2006 Adelaide, 

Australia  

12. G. Varga, L. Cseke, K. Kalmár, ÖP Horváth. Laparoscopic repair of 

large hiatal hernia: comperison of three different techniques and 

modification of mesh hiatoplasty to prevent mesh related 

complications ESS Congress 2007 Dublin, Ireland 

 

 

5. Articles in Periodicals (Not in connection with Thesis) 
1. Gál I, Róth E, Lantos J, Varga G, Jaberansari MT. Inflammatory 

mediators and surgical trauma regarding laparoscopic access: free 

radical mediated reactions. Acta Chir Hung. 1997;36:97-99. 

2. Jaberansari MT, Róth E, Gál I, Lantos J, Varga G. Inflammatory 

mediators and surgical trauma regarding laparoscopic access: 

acute phase response. Acta Chir Hung. 1997;36:138-140. 

3. Róth E, Lantos J, Temes G, Varga G, Paróczai M, Kárpáti E. 

Cardioprotection during heart ischemia-reperfusion. Acta Chir 

Hung. 1997;36:306-309. 

4. Varga G, Gál I, Róth E, Lantos J, Jaberansari MT. Inflammatory 

mediators and surgical trauma regarding laparoscopic access: 

neutrophil function. Acta Chir Hung. 1997;36:368-369. 

5. Rőth E, Nemes J, Kapronczay P, Varga G, Borsiczky B: A szabad 

gyökös reakciók és az endogén antioxidáns rendszer vizsgálata 

essentialis hypertoniás betegekben Hypertonia és Nephrológia 

1997;1:183-187  



 103

6. Gál I, Röth E, Lantos J, Varga G, Mohamed TJ, Nagy J. Surgical 

trauma induced by laparoscopic cholecystectomy Orv Hetil. 

1998;139:739-746. 

7. Rőth E, Nemes J, Kapronczay P, Varga G, Jaberansari MT, 

BorsiczkyB. Free radical reactions and the endogenous antioxidant 

system in essential hypertension. European Journal of Internal 

Medicine 1998; 9:263-270. 

8. Vereczkei A, Varga G, Pótó L, Horváth OP. Management of 

corrosive injuries of the esophagus. Acta Chir Hung. 1999;38:119-

122. 

9. Nemes J, Rőth E, Kapronczay P, Nagy S, Mózsik Gy, Varga G, 

Borsiczky B: A renin-angiotenzin-aldoszteron-katekolamin, 

lipidperoxidáció és az endogén antioxidáns rendszerek kapcsolata 

essentiális hypertóniás betegekben-egyhetes moxonodin (CYNT)-

kezelés hatására Magy Belorv Arch 1999;52:87-92 

10. Horváth Ö.P., Cseke L., Papp A., Varga G., Horváth G., Kalmár K.: 

A nyelőcső és a gyomorrák neoadjuváns kezelése. Eur. J. 

Gastroenterol. Hepatol. IV. . 2000;2:41-45 

11. Horváth OP, Cseke L, Papp A, Kalmár K, Varga G, Horváth G. 

Larynx-preserving pharyngoesophagectomy in the treatment of 

cancer of the pharyngoesophageal junction Magy Seb. 

2000;53:189-192. 

12. Horváth OP, Cseke L, Kalmár K, Varga G, Horváth G. Larynx-

preserving pharyngo-esophagectomy after chemoradiation in the 

treatment of cancer of the pharyngo-esophageal junction. Ann 

Thorac Surg. 2001;72:2146-2147. IF: 2,141 

13. Papp A, Cseke L, Pavlovics G, Farkas R, Varga G, Márton S, Pótó 

L, Esik O, Horváth OP. The effect of preoperative chemo-

radiotherapy in the treatment of locally advanced squamous cell 

carcinoma in the upper- and middle-thirds of the esophagus Magy 

Seb. 2007;60:123-129. 

 

 

 



 104

6. Abstracts published in Periodicals (Not in connection with Thesis) 
1. Rôth E., Varga G., Szmolenszky A. M. Measurement of citrate 

synthase activity by monoclonal antibodies during myocardial 

ischemia and reperfusion. Eur. Surg. Res. 1995; 27: 73-74. 

(Abstract) IF.: 0,754 

2. Szmolenszky A. M., Rôth E., Varga G. Citrate synthase as a 

marker of early myocardial necrosis determined by monoclonal 

antibodies. Shock  1995; 3: 159 (Abstract) IF.: 2,785 

3. Rôth E., Varga G., Szmolenszky A. M. Changes of citrate synthase 

enzyme activity compared with creatine kinase following heart 

ischemia. Shock 1995;  3: 160. (Abstract) IF.: 2,785 

4. Varga G, Rôth E, Szmolenszky AM. Changes of citrate synthase 

enzyme activity compared with creatin kinase following heart 

ischaemia. Magyar Sebészet 1996; 49: 181 (Abstract) 

5. Gál I., Rőth E., Varga G., Jaberansari M.T., Nagy J. Changes of 

interleukin-6 (IL-6) levels in the monitoring of surgical trauma. Eur. 

Surg. Res 1997; 29: 100  (Abstract) IF.: 0,754  

6. Rőth E., Lantos J., Varga G., Jaberansari M.T., Paróczai M., 

Kárpáti E. Free radical mediated reactions during healing of 

myocardial infarction Eur. Surg. Res 1997; 29: 122  (Abstract) IF.: 

0,754 

7. Borsiczky B., Varga G., Jaberansari M. T., Rôth E.: Protracted 

monitoring of free radical mediators during myocardial infarction. 

Shock 1997; 8: 176  (Abstract) IF.: 2,785 

8. BorsiczkyB, Jaberansari MT, Varga G, RőthE, Zadravecz Gy. Do 

the free radicals play a role in the pathomechanism of 

haemarthrosis over time? Eur. Surg. Res 1998; 30: 41  (Abstract) 

IF.: 0,754  

9. Varga G, Jaberansari MT, Borsiczky B, Rőth E, Paroczai M. Does 

bisaramil (a new anti-arrhytmic drug) have any cardioprotective and 

haemodynamic effect in an experimental ischemia–reperfusion 

model? Magyar Sebészet 1998; 50: 188 (Abstract) 



 105

10. Varga G, Cseke L, Pataki N, Horváth ÖP. Mesenterio-axiális 

gyomorvolvulus műtéti megoldása laparoszkópos gasztropexiával – 

Esetismertetés Magyar Sebészet 1998; 50: 188 (Abstract)  

11. Jaberanasari MT, Borsiczky B, Varga G, Rőth E, Paróczai M. 

Cardioprotective and haemodynamic effects of a new antiarrithmic 

drug under an ischaemic-reperfusion modell Eur Surg Res 1998; 

30: 160 (Abstract) IF.: 0,754 

12. Gál I, Rőth E, Varga G, Borsiczky B, Szekeres Gy. Comperative 

experimental study of early healing process in small bowel 

anastomoses performing intracorporeally by laparoscopic and open 

surgery Eur Surg Res 1998; 30: 165  (Abstract) IF.: 0,754 

13. Vereczkei A, Kalmár K, Varga G, Cseke L, Horváth ÖP. The effects 

of cisapride on stomach, jejunum and colon serving as a 

neoesophagus following esophageal resection Gut 1999; 45 

Suppl.5: P1199, (Abstract) IF.: 5,386 

14. Kelemen D, Varga G, Rőth E, Horváth ÖP. Kísérletes pancreas 

transzplantació új módszere Magyar Sebészet 1999; 52: 210 

(Abstract) 

15. Báthori Zs., Király Á., Czimmer J., Sűtő G., Hunyady B., Varga G., 
Horváth Ö.P., Mózsik Gy.: Is there any correlation between the 

macroscopic appereance of inflammation and functional integrity of 

the chemo-and mechanoreceptors of the esophagus in patients 

with esophageal reflux diseases Z. Gastroenterol. 2000. 38., 399. 

IF.: 0,887 

16. Király Á., Czimmer J., Sütő G., Hunyady B., Varga G., Horváth 

Ö.P., Mózsik Gy.: Effect of capsaicin-containing red pepper sauce 

suspension on esophageal motility and sensory parameters in 

patients with esophageal reflux diseases Z. Gastroenterol. 2000. 

38., 411. IF.: 0,887 

17. Fein M, Fuchs KH, Varga G, Freys SM, Maroske J, Tigges H, Sailer 

M, Thiede A. Ineffective esophageal motility and acid exposure. 

Gastroenterol 2001; 120: 5 Suppl.1. 2188 (Abstract) IF.: 13,02 



 106

 

18. Kalmár K, Cseke L, Varga G, Papp A, Illényi L, Kelemen D, 

Káposztás Zs, Stefanits K, Varga E, Horváth ÖP: Tapasztalataink 

ECF neoadjuváns kemoterápiával lokálisan előrehaladott 

gyomorrákban Onkológia 2003;47 (3): 271 (Abstract)  

19. A Papp, L Cseke, G Varga, K Kalmár, G Horváth, S Márton, ÖP 

Horváth: Chemo-radiotherapy in locally advanced oesophageal 

cancer – are upper third tumours more responsive? Diseases of 

the Esophagus 17 Suppl 1: A41, 2004. IF: 0,797 

20. A. Papp, L. Cseke, G. Pavlovics, R. Farkas, S. Márton, G. Varga, L. 

Potó, ÖP Horváth. Locally advanced squamous cell cancer of the 

cervical oesophagus: the role of multimodal therapy. Irish Journal of 

Medical Science 2007 Volume 176 Suppl 5 S216 (Abstract) 

 

 

7. Presentations (Not in connection with Thesis) 
1. Varga G, Rôth E, Szmolenszky AM. Changes of citrate synthase 

enzyme activity compared with creatin kinase following heart 

ischaemia. MST Kisérletes Sebészeti Kongresszus 1996,Hungary 

2. Varga G, Jaberansari MT, Borsiczky B, Rőth E, Paroczai M. Does 

bisaramil (a new anti-arrhytmic drug) have any cardioprotective and 

haemodynamic effect in an experimental ischemia–reperfusion 

model? MST Kongresszus 1998 Budapest, Hungary 

3. Varga G, Cseke L, Pataki N, Horváth ÖP. Mesenterio-axiális 

gyomorvolvulus műtéti megoldása laparoszkópos gasztropexiával – 

Esetismertetés MST Kongresszus 1998 Budapest, Hungary 

4. Varga G, Király Á, Horváth ÖP. Relation between different 

investigating techniques in patients with gastroesophageal reflux 

disease MGT 41. Nagygyűlése 1999, Balatonaliga, Hungary 

5. G.Varga, M.Fein, K.H.Fuchs, S.M.Freys, J.Maroske , H.Tigges . 

Indication, technique and results of laparoscopic treatment of 

achalasia. ISDE Congress 2001 Sao Paolo, Brasil 

6. G.Varga, M.Fein, K.H.Fuchs, S.M.Freys, J.Maroske , H.Tigges, A. 

Thiede Interaction between gastric pH, Helicobacter pylori and 



 107

duodenogastric reflux in patients with gastroesophageal reflux 

disease ISDE Congress 2001 Sao Paolo, Brasil 

7. Varga G.,Fein M.,Freys S.,Marosle J.,Tigges H., Fuchs K. Az 

achalasia sebészi kezelésének korai eredményei MST 

Kongresszus 2001  Pécs 

8. Varga G, Cseke L, Horváth ÖP. Gastrooesophageális reflux ritka 

szövődménye: Barrett oesophagus talaján kialakult nyelőcső 

adenocarcinoma és subglotticus trachea stenosis – esetismertetés 

MST Kongresszus 2002, Hungary 

9. Varga G, Cseke L, Horváth Ö.P. Subglottic trachea stenosis as a 

consequence of long time gastroesophageal reflux - Case report 

MGT 44. Nagygyűlése 2002, Balatonaliga, Hungary 

10. A. Papp, L. Cseke, G. Pavlovics, R. Farkas, S. Márton, G. Varga, L. 

Potó, ÖP Horváth. Locally advanced squamous cell cancer of the 

cervical oesophagus: the role of multimodal therapy. ESS Congress 

2007 Dublin, Ireland 

 
 
8. Invited lectures: 

1. Varga G, Cseke L, Kalmár K, Horváth ÖP. Nagyméretű hiatus 

hernia kezelése: Új laparoscopos módszer III. Pécsi Nyelőcsőnap 

2004, Pécs, Hungary 

2. Varga G. Nyelőcső motilitászavarok a sebész szemszögéből. III. 

Pécsi Nyelőcsőnap 2004, Pécs, Hungary 

3. G. Varga, L. Cseke, K. Kalmár, Ö. P. Horváth. Difficult closure of 

hiatus with Ligamentum teres – prevention of recurrence-Early 

results. EAES Congress 2005 Venice, Italy 

4. Varga G, Cseke L, Horváth ÖP. A duodeno-gastroesophagealis 

refluxbetegség diagnózisa és sebészi kezelésére MST Jubileumi 

kongressusa 2006 Budapest, Hungary 



 108

 

5. Varga G. Die Beziehung Achalasie und Hiatus Hernie Symposium 

un Kurs Gastrointestinale und Kolorectale Funktionsstörungen 2007 

Frankfurt , Germany 

 
 

9. Participation in Research Grants 
1. ÖP Horváth, G Varga, K Kalmár, Á Király, I Kiss, E Kálmán, T 

Aikou, H Feussner, KH Fuchs: A gyomor és a gastro-oesophagealis 

átmenet rosszindulatú daganatainak komplex kezelése 

FKFP-0361/2000 

2. FT Molnár, ÖP Horváth, Á Király, E Kálmán, I Kiss, G Varga, K 

Kalmár: A gastro-oesophagealis reflux betegség szövõdményeinek 

pathogenesise, megelõzése és kezelése  

OTKA 2001 

3. ÖP Horváth, L Cseke, D Kelemen, K Kalmár, G Varga: Aborális 

pótgyomor prospektiv randomizált összehasonlitása hagyományos 

orális pótgyomorral totális gastrectomia után  

OTKA T 042726/2003 

4. Horváth ÖP, Cseke L, Kalmár K, Papp A, Varga G: Módszerek a 

nyelőcsőrák sebészi kezelése eredményeinek javítására  

ETT 2003. 



 109

 

 

 

 
 
 

 


