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Abstract: One of the most important parameter to evaluate long-term outcomes in patient who underwent
surgery for gastroesophageal reflux disease (GERD) is the quality of life (QoL). The purpose of this literary
review is to consider the results and QoL after minimally invasive Nissen or Nissen-Rossetti fundoplication
with a peculiar attention to surgical outcomes on a long-term follow-up. Eight studies were included in our
literature review. The evaluated studies were published between 2012 and 2020. A total of 1,397 patients
were considered in all selected studies (minimum 43—maximum 376), while patients submitted to a follow-
up >/=1 year were in total 778 (minimum 27-maximum 168). The duration of follow-up ranged between 1
and 15 years and the QoL of patients at the end of follow-up was assessed with different scores and values:
GERD-HRQL, VISICK, DeMeester, Likert, SF-36, GSRS and a Satisfaction Score. In terms of QolL,
patients enrolled in the selected studies have an overall effective treatment in a percentage variable from 67%
to 83.3%. Laparoscopic Nissen fundoplication is found to be an effective procedure in controlling typical

symptoms and improving QoL of patients, but new-onset symptoms affect postoperative well-being.
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Introduction about torque on the fundoplication (2).

Minimally invasive approach could be considered as the

Surgical management of gastroesophageal reflux disease gold standard in the surgical treatment of GERD because it

(GERD) focuses on restoring a physiologic equivalent to has been shown to be safe, associated to a shorter hospital

the normal lower esophageal sphincter (LES). A variety of stays and recuperative times and to improve non only

antireflux procedures have been proposed for the treatment symptoms (3-5) but also QoL (6,7).

of the GERD. It was the 1956 when Rudolph Nissen
described the original fundoplication and, since that time,
many variations and modifications have been described, and
the same named procedure may be performed differently
by different surgeons (1). A common modification is a 360
degree fundic wrap without division of the short gastric
vessels (Nissen-Rossetti), even if most surgeons, especially
in USA, prefer to divide the short gastric vessels in order to
obtain a greater freedom mobilization and reduced concern
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In many series, Nissen fundoplication has been
found superior to other antireflux procedures, with an
improvement in symptoms in a percentage ranging from
85% up to 90% (8), moreover, other studies show that,
in some selected groups, such as patients who experience
unrelieved heartburn by PPI, Nissen’s intervention is
significantly superior in improving symptoms compared to
medical therapy (9).

The way to measure the success of the fundoplication
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procedure may not be so obvious and simple. Some patients
continue to have residual or recurrent symptoms (retching,
gagging, vomiting) and the difficulties are even greater
when a physician has to decide if such symptoms are a result
of residual disease, of a recurrent disease if the procedure
failed, or a completely different underlying disease for
which fundoplication was not indicated. Another important
topic is the way to assess the symptoms persistence or
recurrence after surgery (10). Numerous studies over the
years have evaluated both the short- and long-term efficacy
of the surgical treatment of GERD and the outcome in
terms of quality of life (QoL) for patients undergoing this
type of surgery. QoL, in fact, has been suggested to be the
most relevant parameter in order to assess and monitor the
long-term outcome in patients who underwent surgery for
GERD (11).

The purpose of this literary review is to evaluate results
and QoL after minimally invasive Nissen or Nissen-
Rossetti fundoplication with a peculiar attention to surgical
outcomes on a long-term follow-up.

Methods

Eligibility criteria

The authors considered as eligible all human trials
conducted on adults’ patients that reported results on
Nissen and Nissen-Rossetti fundoplication whose outcomes
were of interest and were retrievable. We considered
studies that reported perioperative results such as
complications, mortality or conversion rates, and follow-up
on Nissen and Nissen-Rossetti fundoplication. Exclusion
criteria were studies with a pediatric population, that not
reported interesting outcome (such as the absence of QoL
evaluation), with an incomplete outcome data or in the
form of reviews, editorials, letters, conference abstracts and
expert opinions.

Literature search

A literature search of trials available in the electronic
databases (Medline, Scopus and Web of Science) was
performed considering the period February 2010 - February
2020. The following keywords were used: “Nissen”,
“Nissen-Rossetti”, “fundoplication”, “laparoscopic
fundoplication”, “laparoscopic”, “quality of life”, “follow-

”»

up”.
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Study selection and data collection

Titles and abstracts were evaluated by 2 authors in a blinded
manner and disagreements were resolved by discussion
with the senior author. The same procedure was performed
considering the full texts of trials.

Data extraction

Data were collected from the abstract, main manuscript,
tables, supplementary material, or graphs. In the evaluation
of the trials, authors extracted patient characteristics,
technical characteristics, perioperative outcomes and results
of follow-up. Only the information available in the full text
article of the trials were reported.

Outcome measures included general results after Nissen
and Nissen-Rossetti fundoplication, such as surgical
re-interventions, 30-day or in-hospital morbidity and
mortality, long-term follow-up results according to the
QoL score used in the selected studies.

Results

Eight studies (9,11-17) were included in our literature
review. Studies of major interest and considered for
literature review were published between 2012 and 2020
(Figure I).

A total of 1,397 patients were considered in all selected
studies (minimum 43-maximum 376), while patients
submitted to a follow-up >1 year were in total 778
(minimum 27-maximum 168). Short gastric vessels were
divided in five of the examined studies (435 patients of
778). Crural repair was performed in 7 studies, while in
1 study this data is not reported (27 patients of 778). The
general description of the examined studies and the general
characteristics of the population of the examined studies are
reported respectively in Tables 1,2.

Only in two studies, authors reported a convertion
from laparoscopic to open intervention, while in 5 studied
is reported the rate of post-operative complications that
varies from 3.6% to 14.8%. In three studies, authors refers
the necessity of a re-do operation and only in one study is
reported a case of perioperative death. The conversion, the
reoperation rate and perioperative death of the selected
studies are reported in Table 3.

The follow-up ranged between 1 and 15 years and the
QoL of patients at the end of follow-up was assessed with
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Table 1 General characteristics of the population of the examined studies
Author Total (n) Long-term follow-up (n) Age (mean, median) (SD) Follow-up (mean yy) Sex (M/F)
Tosato et al. [2012] 43 36 45.5 Nd (1 y long-term) 11/25
Kellokumpu et al. [2013] 249 139 51.2 10.2 113/118
Alemanno et al. [2017] 168 168 52.9 9.2 62/106
Prassas et al. [2017] 376 166 51.6 8.8 ND
Castelijns et al. [2018] 175 54 51.6 3.7 ND
Spechler et al. [2019] 78 27 44.9 1 23/4
Csendes et al. [2019] 179 150 44 15 ND
Schwameis et al. [2020] 129 38 53 4 ND
Table 2 General description of the examined studies
Author Period n SGVP CR  Boogie(Fr) Fixation (;Z!(r)]\;lv);:gr) Method
Tosato et al. [2012] 2007-2008 36 Yes(almost) Yes Yes (48 Fr) Yes 1 GERD-HRQL/DeMeester/SF-36
Kellokumpu et al. [2013] 1992-2005 139 Yes Yes Yes (36 Fr) Yes 10,2 GSRS+SF-36
Alemanno et al. [2017] 1998-2010 168 Yes (84.5%) Yes Yes (52 Fr) No 9,2 GERD-HRQL/Visick
Prassas et al. [2017] 1997-2012 166 No Yes No Yes 8,8 10-point Likert score
Castelijns et al. [2018] 2004-2016 54 No Yes No No 3,7 GERD-HRQL
Spechler et al. [2019] 2012-2015 27 No ND ND ND 1 GERD-HRQL
Csendes et al. [2019] 1994-2003 150 No Yes Yes (42 Fr) Yes 15 Visick
Schwameis et al. [2020] 2008-2014 38 No Yes  Yes (ND) No 4 DeMeester score

SGVP, short gastric vessels preservation; CR, crural repair; OT, operative time.

Table 3 Conversion, re-operation rate and perioperative death

Author n Conversion VL to open  Surg. postop. complication (%) Re-do operation  Perioperative death
Tosato et al. [2012] 43 0 ND 0 0
Kellokumpu [2013] 249 7 7.6 5 0
Alemanno et al. [2017] 168 0 11 0 0
Prassas et al. [2017] 376 2 6.6 10 1
Castelijns et al. [2018] 175 0 7.1 23 0
Spechler et al. [2019] 78 0 14.8 0 0
Csendes et al. [2019] 179 0 1.3 11 0
Schwameis et al. [2020] 129 0 ND 2 0
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Table 4 Scores and values
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Score Values (worse to better) Successful treatment
GERD-HRQL 0-50 (+satisf./neut/unsatisf.) Satisfied

VISICK LI,V -1l

DeMeester 0->100 0-14, 72 normal, 14.73-50 mild
Likert 0-6 0-1

SF-36 0-100 (for every subscale) Quantitative scale

GSRS 0-90 Quantitative scale

Satisfaction score 0-10 Quantitative scale

Table 5 Result in terms of QoL and for every specific mentioned symptoms

Author Effective treatment, long-term overall (%) Effective treatment, specific (%)
Tosato et al. [2012] 83.3 Dysphagia 80, 6; bloating 100
Kellokumpu [2013] 83 Heartburn, regurgitation, dysphagia and PPI use 89.5

Alemanno et al. [2017] 83
Prassas et al. [2017] 73.6

Castelijns et al. [2018] 80 (70 point GERD-HRQL)
Spechler et al. [2019] 67
Csendes et al. [2019] 79.3

Schwameis et al. [2020] 67% (1-y FU) (9.42 SC point >4y)

Regurgitation 75; heartburn 60; dysphagia 70; bloating 92;

Heartburn 77.7; dysphagia 56.8 (69.2% no dysph. preop.);
regurgitation 75.7; bloating 48.9

Heartburn 76.3; regurgitation 85.7; dysphagia 52%
ND
ND

Heartburn 97.1; regurgitation 100; dysphagia 100; chest pain 75;
nausea/epigastric pain 50; extraesophageal symptoms 89.

SC, satisfaction score.

different scores and values: GERD-HRQL, VISICK,
DeMeester, Likert, SF-36, GSRS and a Satisfaction Score.
In Table 4 are reported the score and values of each score
and how the score could consider the treatment as a
successful.

One of the considered studies reports a long-term
follow-up at 1 year, out of a total of 4 years of follow-up, as
the assessment of the QoL was examined only 1 year after
the intervention (9).

In terms of QoL, patients enrolled in the selected studies
have an overall effective treatment in a percentage variable
from 67% to 83.3%. Results in terms of QoL and for every
specific mentioned symptoms are reported in Tible 5.

Discussion

Laparoscopic Nissen fundoplication is considered as the
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surgical procedure of choice for managing GERD, is able,
in fact, to perform an antireflux barrier in the cardia region
and is able to control the typical symptoms of GERD in a
high percentage of cases at long-term follow-up (9).

Many authors reported different methods in order to
evaluate the QoL of patients submitted to surgery for
GERD. GERD-HRQL includes 10 questions with scores
between 0 and 5 for each question, and an additional
question which evaluates the patient’s satisfaction with his/
her current condition. Visick score measures QoL based on
the presentation and severity of symptoms: (I) no symptoms,
resolved; (II) mild occasional symptoms easily controlled,
improved; (III) mild symptoms not controlled, unchanged;
(IV) not improved, worsened (8). DeMeester and Jonson
score are based on 6 variables: number of reflux episodes,
maximal reflux duration, number of episodes that lasts more
than 5 minutes, total percentage of time with pH <4 for the
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8 studies
1,397 patients

619
excluded patient for
follow-up <1 year

8 studies
778 patients included

Figure 1 Flow-chart of examined patients.

total monitoring, and with pH <4 in an upright position and
supine position, respectively. There’s a simplified formula:
Scoring value = [(X-A) / SD]+1. X detection value, 4 mean
value, and SD standard deviation for each variable.

The composite score of DeMeester can be obtained by
adding the scores based on each of the 6 components, where
a score >14.72 is to be considered abnormal, 14.72-50 is
considered as mild GERD, 51-100 is considered as moderate
GERD, and >100 is considered as severe GERD (10).
Likert scale is a score that can be composed of various
number of domains (from five to ten and more). Each of
these domains has a score ranging from 0 to 5, where: 0,
no symptoms; 1, symptoms noticeable but not bothersome;
2, symptoms noticeable and bothersome, but not every
day; 3, symptoms bothersome every day; 4, symptoms that
affect daily life; 5, symptoms incapacitating (unable to
perform daily activities) (18). SF-36 is a score that evaluate
8 domains of health-related QoL using 36 items: physical
function, bodily pain, role limitation-physical, vitality,
general health, social function, role limitation-emotional,
mental health (19). GSRS contains fifteen items, each rated
on a 7-point Likert scale from no to very severe symptoms
or discomfort. The 15 GSRS items breaks down into 5
scales: abdominal pain (abdominal pain, hunger pains and
nausea); reflux symptoms (heartburn and acid regurgitation),
diarrhoea syndrome (diarrhoea, loose stools and urgent
need for defecation), indigestion syndrome (borborygmus,
abdominal distension, eructation and increased flatus) and
constipation syndrome (constipation, hard stools and feeling
of incomplete evacuation). The scores are calculated by
taking the mean of the items completed within an individual
scale, with higher scores indicating greater severity of
symptoms (20,21). The satisfaction score is a quantitative
score based on a subjective scale ranging from 0 to 10 (17).

In the study performed by Tosato et 4l. in 2012 (11), 36
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patients were submitted to laparoscopic Nissen-Rossetti
fundoplication for symptomatic GERD. All patients were
evaluated with SF-36 and GERD-HQRL questionnaires.
No post-operative death occurred and no re-intervention
was needed. At 6 months 63.8% of patients were satisfied
by the surgical results and at 1 year, the 83.3% of patients.
Moreover, authors underline that at 6 and 12 months,
no patients reported dysphagia. Authors concludes the
study asserting that Nissen-Rossetti fundoplication is a
safe and effective surgical procedure for the treatment of
GERD, resulting in an improvement in QoL. In the study
performed by Kellokumpu ez 4/. in 2013 (12), 249 patients
underwent laparoscopic Nissen Fundoplication. In 3
patients there were major intraoperative complications (1
distal esophageal perforation, 1 small fundic perforation,
1 pleural empyema in a patient with oesophageal injury),
no death occurred. In 2.4% of patients it was necessary
a conversion from laparoscopy to open surgery. Overall
30-day morbidity was 7.6%. One hundred and thirty-
nine patients with a median follow-up of 10.2 years were
available for a long-term evaluation. Eighty-three percent
of patients rated their operation a success. In a study
conducted in our centre (11), 168 patients underwent
laparoscopic surgery for GERD. No conversion from
laparoscopic to open surgery. There were 3 intraoperative
complications (bleeding). No perioperative mortality
was observed. Examining the trend of the VISICK and
GERD-HRQL score throughout the years authors noticed
an increase (worsening) of both scores, but it was only
significant in the VISICK, after the first 5 years. At the end
of the study (median follow-up 110+3 months), the number
of unsatisfied patients according to the VISICK score
(32%) was higher than the one obtained with the GERD-
HRQL questionnaire (18%). In the study conducted by
Prassas et al. (14), 376 patients underwent laparoscopic
Nissen fundoplication. In 2 patients was necessary a
conversion to open surgery due to a splenic laceration.
The 30-day mortality rate was 0.27%. Thirty-day post-
operative morbidity rate was 6.6%. At long-term follow-up
(8.8 years), 166 patients were enrolled. One hundred twenty
patients (73.6%) reported a subjective improvement of
their QoL. In the study performed by Castelijns er al. (15),
231 patients were submitted to laparoscopic Nissen
fundoplication. For follow-up a total of 169 patients
returned the questionnaire. Authors found a complication
rate of 7.1% (perforation of the stomach, bleeding, opening
of the pleura). The median overall QoL score was 70 at
mean follow-up of 3.7 years. There was no difference in
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terms of QoL among patients with a follow-up longer
than 5 years (115 patients) compared with patients with
follow-up of <5 years (54 patients). Twenty-three patients
underwent reoperation during follow-up due to persistent
dysphagia and recurrent heartburn. Mean QoL was 62.7 for
patients that not require reoperation compared to 53.1 for
patients that require reoperation. In the randomized trial of
medical versus Surgical Treatment conducted by Spechler
et al. (9), 27 patients were randomly assigned to receive
surgical treatment. At 12 months, treatment success (>50%
of improvement in the GERD-HRQL score) occurred in
18 of 27 patients (67 %) of the surgery group. The incidence
of treatment success of patients submitted to surgery was
significantly superior to that submitted to medical therapy.
In the study conducted by Csendes et a/. (16), 179 patients
were submitted to laparoscopic Nissen Fundoplication
and 150 submitted to late objective evaluation of 15 years.
Authors reported no operative mortality, 2 mild
complications and no conversion to open surgery. In 79.3%
of patients a success of treatment was observed according to
the grade I and II of VISICK scale. In the study published
by Schwameis ez al. (17), 75 patients were evaluated. Long-
term follow-up was examined only on 38 of the 75 patients
evaluated. Authors evaluated the 1-year treatment success
defined as a 50% or greater improvement in GERD-HRQL
score that occurred in 67% of the surgical group compared
to 28% in the active medical group and 12% in the control
medical group.

One major issue in long-term follow-up of patients
submitted to operations is the dropout phenomenon, which
is mainly due to their usually poor compliance to go to
the outpatient clinic, especially in case of asymptomatic
subjects. However, which method should be used in the
historical interview to verify the persistence or relapse of
GERD symptoms is still being debated and many different
scores have been used by different authors.

Among all the scores used, some are non-specifically
related to the QoL, since the symptoms related to GERD
significantly contribute to decrease the patients QoL.
Others more specifically, instead, refer to the changes in
disease related symptoms. Many data suggest a possible
recurrence of the symptoms after surgery in a long follow-
up period, however, the majority of QoL scores seem
to be important in selecting patients who need to be
instrumentally examined.

Nissen-Rossetti fundoplication could be considered as
a safe and effective surgical procedure for the treatment
of GERD, resulting in an improvement in QoL. The
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level of satisfaction and QoL obtained in selected studies
were comparable with reported standards and the
residual symptoms after anti-reflux surgery were easily
controlled. Although a large variety of disease-specific
QoL questionnaires are reported in literature in order to
evaluate patients affected by GERD, there is still a lack of a
recognized standard scale.

Conclusions

Laparoscopic Nissen fundoplication is a safe and effective
surgical procedure that could control the typical symptoms
of GERD and improve patient’s QoL, but new-onset
symptoms could affect postoperative well-being. In
conclusion, for a closer evaluation of the benefits of the
operation, it is necessary to identify new questionnaires or
standardized methods that evaluate the symptom spectrum
of GERD both preoperatively and postoperatively.
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