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Abstract 
Background: A case of gastroesophageal reflux is a more common esophageal 
disease, with 20% of adults in the population. Surgery is formally indicated for 
patients who do not respond to therapy with proton pump inhibitors (PPIs) 
and patients with erosive disease on long-term use of PPIs. The laparoscopic 
Nissen fundoplication presents the best results of the open technique seen 
since there are fewer incidences of postoperative complications. Objective: To 
share a service experience on laparoscopic treatment of GERD through Nis-
sen’s fundoplication. Method: Retrospective observational study spanning 31 
years, based on the medical records of 708 patients who underwent Nissen 
fundoplication in the general surgery department were applied. Stratified ac-
cording to sex, age, main surgical indication, intraoperative complications, 
postoperative complications, conversions, reoperations and deaths. Results: 
There were 376 women, comprising 53.1% of the total and 332 men, repre-
senting 46.8%. The main pathologies responsible for the indication of fun-
doplication are heartburn and regurgitation in 530 patients (74.8%), followed 
by esophagitis in 151 patients (21.3%). Of the 530 patients with heartburn and 
regurgitation, 98% had hiatal hernia in the endoscopic evaluation. Main com-
plications were pneumothorax (10% - 1.4%) and short vessel damage (10% - 
1.4%). Four cases of conversion to laparotomic technique were added during 
the procedure (0.56%). There are 16 cases operated by clinical recurrent 
GERD (2.2%). Conclusion: A laparoscopic surgery at Nissen is a safe surgery, 
with good results. The correct surgical indication guarantees good results and 
low incidences of recurrences and post operative complications. The most fre-
quent intraoperative complications do not imply an increase in morbidity and 
mortality. Late complications are uncommon and have the potential for seri-
ousness. 
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1. Introduction 

Gastroesophageal Reflux Disease (GERD) is the most common esophageal disor-
der, affecting approximately 10% - 20% of the adult population in Western coun-
tries. It is classified as erosive or non-erosive depending on endoscopic findings 
of the esophageal mucous [1] [2]. 

The first fundoplication was performed in 1956 by Rudolf Nissen. It consisted 
of fixation of the anterior and posterior gastric walls to the distal 6 centimeters of 
the esophagus using four to five interrupted sutures passing through the anterior 
esophageal wall [3]-[5]. 

Since its introduction, fundoplication has undergone several technical modifi-
cations by surgeons, including total fundoplications and partial anterior and pos-
terior fundoplications, among other variations [5]. In 1991, Bernard Dellemagne, 
in Belgium, described the first series of laparoscopic Nissen fundoplications, 
demonstrating that the technique was feasible and safe for patients [6]. 

Laparoscopic Nissen fundoplication provides long-term outcomes comparable 
to the open approach. However, the laparoscopic technique is associated with 
lower rates of incisional hernias and technical failures in valve construction, as 
anatomical structures are visualized and manipulated with greater precision. Ad-
ditionally, the laparoscopic approach offers advantages such as reduced postoper-
ative pain, faster return to daily activities, shorter hospital stay, reduced hospital 
costs, shorter length of hospitalization, and increased intraoperative safety [7] [8]. 

Surgical treatment is formally indicated for patients who do not respond to pro-
ton pump inhibitor (PPI) therapy and for patients with erosive disease requiring 
long-term PPI use [9]. Surgery is also indicated for patients who experience ad-
verse effects from PPIs, young patients expected to require decades of medical 
therapy, and patients with GERD associated with hiatal hernia. 

Before indicating surgery, GERD must be confirmed and investigated using 
complementary diagnostic tests in addition to history taking and physical exami-
nation. These include upper gastrointestinal endoscopy, barium esophagography, 
pH monitoring, and esophageal manometry [10]. It is known that some patients 
may experience symptomatic recurrence after surgery, which has led to discus-
sions regarding appropriate surgical indications and improved preoperative pa-
tient evaluation [1] [11]. 

This study aims to present the experience with 708 laparoscopic Nissen fun-
doplications performed in patients treated at the General Surgery Service of Hos-
pital São José do Avaí (HSJA), Itaperuna, RJ, Brazil, focusing on surgical indica-
tions, complications, conversions to open surgery, and reoperations. 
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2. Methods 

This is a retrospective observational study based on electronic medical record data 
of patients who underwent laparoscopic Nissen fundoplication at HSJA between 
March 1993 and December 2024. 

Patients underwent preoperative complementary examinations, with upper 
gastrointestinal endoscopy (UGE) being the primary diagnostic test. When suspi-
cious areas of dysplasia, ulcerations, or polypoid lesions were identified in the 
esophageal mucous, biopsies were performed. pH monitoring and esophageal ma-
nometry were requested in cases of diagnostic uncertainty after clinical evaluation 
and UGE. 

Regarding the surgical technique, patients were positioned supine, and pneu-
moperitoneum was established using a Veress needle at the level of the umbilical 
scar. A 10-mm umbilical trocar was introduced for the camera, along with a 10-
mm trocar in the right hypochondrium, a 5-mm infraxiphoid trocar, and three 5-
mm trocars along the left costal margin. 

The procedure began with division of the hepatogastric and phrenoesophageal 
ligaments, followed by mobilization of the right and left diaphragmatic crura, ex-
posing 5 - 6 cm of distal esophagus. The anterior and posterior vagus nerves were 
identified adjacent to the esophagus to avoid inadvertent injury. The esophagus 
was encircled and retracted anteriorly. Hiatal repair was performed by approxi-
mating the crura posterior to the esophagus using nonabsorbable sutures. The 
short gastric vessels were divided using a harmonic scalpel, and a 360-degree Nis-
sen fundoplication measuring approximately 3 cm was constructed with nonab-
sorbable sutures involving the distal esophagus, with one suture anchoring the 
esophagus beneath the wrap. 

A liquid test diet was initiated on the first postoperative day. According to tol-
erance, patients were discharged with a specific dietary regimen for weeks one 
through four. 

Patients returned for postoperative follow-up at 15 and 30 days after surgery 
and were discharged from outpatient care if no gastroesophageal complaints were 
present. Patients were instructed to return to the surgeon if dysphagic symptoms 
developed. 

Patients were stratified according to sex, age, primary surgical indication, in-
traoperative events, late postoperative complications, conversions from laparo-
scopic to open technique, reoperations, and mortality. 

Inclusion criteria were patients of both sexes with a clinical diagnosis of GERD 
and/or confirmatory complementary examinations demonstrating hiatal hernia 
or lower esophageal sphincter dysfunction, body mass index (BMI) < 32 kg/m2, 
presence of esophagitis, Barrett’s esophagus, and poor symptom control with PPI 
therapy. 

Exclusion criteria included BMI ≥ 32 kg/m2, esophageal motility disorders, ne-
oplasms altering esophagogastric anatomy, and patient refusal of surgical treat-
ment. 
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All analyzed data were obtained from medical records. A total of 708 proce-
dures were individually analyzed, including 376 women and 332 men. 

3. Results 

A total of 708 procedures were individually analyzed, including 376 women 
(53.1%) and 332 men (46.8%). 

The main conditions leading to surgical indication were heartburn and/or re-
gurgitation in 530 patients (74.8%), followed by endoscopically confirmed esoph-
agitis in 151 patients (21.3%). Barrett’s esophagus was the primary indication in 
17 patients (2.4%). 

Intraoperative events occurred in 4.2% of cases. The most frequent intraopera-
tive events were pneumothorax (10 cases; 1.4%) and short gastric vessel bleeding 
(10 cases; 1.4%). Injury to the anterior vagus nerve and hepatic parenchymal in-
jury occurred in three cases each (0.42%). Esophageal, gastric, and mesenteric in-
juries were reported in one case each (0.14%). 

One postoperative death occurred due to major abdominal vascular injury dur-
ing insertion of the first trocar, corresponding to an intraoperative lethality rate 
of 0.14%. Another death occurred due to postoperative septic complications. 
Overall mortality was 0.28%. 

No patient required splenectomy. All bleeding during short gastric vessel divi-
sion was successfully controlled using harmonic or bipolar energy devices. No 
cases of pneumothorax required chest tube drainage. No incisional hernias related 
to the laparoscopic procedure were reported. 

Four conversions to open surgery occurred during the primary procedure 
(0.56%). 

Sixteen patients underwent surgery for clinical recurrence of GERD (2.4%). In 
one patient, the fundoplication was dismantled and a Roux-en-Y gastric bypass 
was performed due to associated obesity and reflux symptoms. 

Regarding postoperative complications, two cases of stenosis caused by hiatal 
suturing required reoperation. Five patients required urgent reoperation for ab-
dominal or thoracic sepsis due to late complications of laparoscopic fundoplica-
tion. 

One patient developed significant bleeding due to division of short gastric ves-
sels using bipolar energy and subsequently developed a subphrenic and left para-
colic abscess on postoperative day six. Another patient was admitted on postop-
erative day five with right-sided empyema. A 16-year-old male patient developed 
gastric body perforation into the left thoracic cavity on postoperative day 27. 

During reoperations, nine intraoperative events were reported, with pneumo-
thorax being the most frequent (five cases), predominantly left-sided. Two pa-
tients sustained hepatic injury, and two patients sustained splenic injury. 

Overall, a total of 23 reoperations were performed (3.2%). Conversion to lapa-
rotomy during reoperation was required in one patient, corresponding to a con-
version rate of 4.5% among reoperated cases (Table 1). 
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Table 1. Patient profile and surgical events. 

Variable N % 

Sex   

Male 332 46.8 

Female 376 53.1 

Total procedures 708 100 

Surgical indication   

Heartburn and/or regurgitation 530 74.8 

Esophagitis 151 21.3 

Barrett’s esophagus 17 2.4 

Intraoperative events   

Pneumothorax 10 1.4 

Bleeding from short gastric vessels 10 1.4 

Anterior vagus nerve injury 3 0.42 

Hepatic injury 3 0.42 

Esophageal injury 1 0.14 

Gastric injury 1 0.14 

Mesenteric injury 1 0.14 

Deaths   

Intraoperative 1 0.14 

Late postoperative 1 0.14 

Conversion to laparotomy 4 0.56 

Reoperations 23 3.2 

Conversion during reoperation 1 4.5† 

†Percentage calculated among reoperated patients. 

4. Discussion 

Laparoscopic Nissen fundoplication is a safe procedure with low rates of compli-
cations and reoperations [12]. Total fundoplication was preferred over partial fun-
doplication. A meta-analysis by Tan et al. demonstrated a higher incidence of 
early postoperative complications in patients undergoing partial fundoplication 
[13]. Conversely, Nissen fundoplication is associated with a higher incidence of 
postoperative dysphagia. Another meta-analysis conducted by Broeders corrobo-
rated Tan’s findings and showed that long-term outcomes of total and partial fun-
doplications are similar with respect to acid exposure, esophagitis, heartburn, 
need for dilation, reoperation, PPI use, and patient satisfaction [14]. 

A meta-analysis by Richter demonstrated the superiority of laparoscopic Nissen 
fundoplication over PPI therapy and incisionless transoral fundoplication in 
terms of physiological parameters involved in GERD, including increased lower 
esophageal sphincter tone and improved pH monitoring results [15]. 

Nissen fundoplication is considered the least invasive treatment with the best 
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outcomes for managing Barrett’s esophagus dysplasia. Some authors report the 
possibility of complete regression with re-epithelialization of squamous epithe-
lium in metaplastic areas, reduced progression to high-grade dysplasia or adeno-
carcinoma, and stabilization of genes involved in Barrett’s esophagus progression. 
Ultimately, fundoplication alters the natural history of Barrett’s esophagus [16] 
[17]. 

Regarding complications, intraoperative pneumothorax is the most frequent 
event, consistent with the literature. This study reported two deaths among 708 
patients (0.28%), comparable to mortality rates reported in the literature ranging 
from 0% to 0.3% [12] [18] [19]. 

As in the primary procedure, pneumothorax remained the most frequent in-
traoperative event during reoperations. Gastric perforation is reported in the lit-
erature as the most common complication during reoperation. The incidence of 
intraoperative events during reoperation is higher than during the initial proce-
dure, with nine events in 23 reoperations. Granderath et al. reported eight in-
traoperative events in 74 reoperations, noting improved outcomes when reopera-
tions were performed early in patients with early failure [20]. 

Among reoperations in this series, one patient underwent four procedures. A 
60-year-old woman initially underwent fundoplication and was reoperated 15 
months later due to symptom recurrence and wrap migration. Hiatal repair and 
redo fundoplication with fixation to the anterolateral abdominal wall were per-
formed. Ten days later, complete intrathoracic migration of the wrap occurred, 
leading to dismantling of the fundoplication. Six months later, a new Nissen fun-
doplication with mesh reinforcement was performed, with no further recurrence. 

It is known that hiatal hernia recurrence is not solely related to surgical tech-
nique or patient profile. More than 90% of patients with recurrent hiatal hernia 
present ultrastructural abnormalities of hiatal muscle tissue on electron micros-
copy [21]. 

Certain patients are more prone to surgical failure, particularly those who do 
not respond to PPIs, obese patients, and those with atypical symptoms. These pa-
tients should be informed about the higher risk of surgical failure [22]. Con-
versely, patients who respond well to PPI therapy tend to have favorable outcomes 
after fundoplication [23]. 

Laparoscopic fundoplication in obese patients is controversial due to different 
reflux mechanisms. In such patients, Roux-en-Y gastric bypass is considered the 
procedure of choice, as it resolves GERD symptoms while promoting significant 
weight loss [24] [25]. 

The literature reports symptom recurrence rates ranging from 4.7% to 20.7% 
[26]-[30]. In this study, reoperation due to recurrence occurred in 2.5% of cases. 
This lower rate is attributed to strict preoperative patient selection and the fact 
that not all patients with symptom recurrence opted for reoperation. Additionally, 
routine postoperative endoscopy was not performed in asymptomatic patients, 
which may explain the lower observed incidence. A study by Gallyamov involving 
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2.678 patients reported a reoperation rate of 4.7%, comparable to the present 
study [27]. 

No cases of abdominal wall hernia were reported in this laparoscopic series, 
consistent with findings in the literature [8]. 

5. Conclusions 

Laparoscopic Nissen fundoplication is a safe procedure with favorable outcomes. 
Appropriate surgical indication is essential to achieve good results and low rates 
of recurrence and postoperative complications. The most common intraoperative 
events do not increase morbidity or mortality. Late complications are uncommon 
but potentially severe. 

In summary, the most clinically significant complications of hiatal hernia sur-
gery include pulmonary events, leaks, perforation, bleeding, dysphagia, obstruc-
tion, recurrence, and wrap-related issues, with risk profiles influenced by patient 
factors and hernia characteristics [31]-[38]. 
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