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ABSTRACT
Objective Laparoscopic Nissen fundoplication
(LNF) effectively reduces objective gastro-
oesophageal reflux. It can however cause side
effects which affect quality of life or fail to
improve subjective reflux symptoms. This study
aims to assess patient satisfaction following LNF
by assessing whether patients would have the
procedure again.
Design Telephone survey using a structured
questionnaire. Participation was voluntary.
Setting UK Foundation Trust (two university
hospitals).
Patients All patients who had LNF performed by
a single surgeon between November 2008 and
June 2012.
Main outcome measures Primarily, current
reflux symptoms, antiacid medication requirement
and whether participants would choose to have
the procedure again (should they still have their
initial symptoms). Further measures were
conversion to open procedure, need for redo or
reversal, and mortality.
Results 99 patients underwent LNF in the
quoted period; 71 were contactable and willing
to participate. Of the 99, two required redo
operations (neither of whom was contactable),
and one had a reversal (primary operation
included). Median time since the operation was
33 months (range 5–48 months). Compared with
preoperatively, 72% rated their current reflux-
symptom severity as ≤2/10, 23% as 3–6/10 and
4% as 7–10/10. 75% were not taking any
antiacid medication. 89% of patients said that
they would have the procedure again.
Conclusions This study provides supporting
evidence that LNF improves reflux symptoms and
decreases medication use at intermediate-term
follow-up. These results will aid counselling and
reassurance of patients regarding the risks and

benefits of LNF as the majority of postoperative
patients were sufficiently satisfied to choose the
operation again.

BACKGROUND
Gastro-oesophageal reflux disease (GORD)
is a common condition with an estimated
prevalence in the Western world of 10%–

20% and incidence of five per 1000
person-years.1 The management of GORD
is multi-disciplinary, often involving general
practitioners, gastroenterologists, surgeons
and specialist nurses, all of whom should
have an awareness of the pros and cons of
each management option. The recently
published Royal College of Surgeons of
England (RCSE) Commissioning Guide:
Gastro-oesophageal Reflux Disease2

outlines the indications for surgery in
patients with GORD. Surgery should be
considered in those with proven objective
reflux (through 24-h pH monitoring), in
whom other pathologies have been
excluded (including malignancy, eosino-
philic oesophagitis and motility disorders)
and who have one of the following
indications:
1. Volume reflux, especially affecting sleep,

or during physical activities that involve
stooping

2. Breakthrough symptoms of heartburn
despite optimal medical therapy

3. Intolerance of proton pump inhibitors
4. Patient preference to avoid lifelong

medication
5. Postprandial chest pain or dysphagia from

incarcerated para-oesophageal hernia
6. Atypical symptoms such as aspiration,

cough or hoarse voice if confirmed on pH
testing.
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Although multiple variants of antireflux operations
are described, laparoscopic Nissen fundoplication
(LNF) is currently the procedure of choice for the sur-
gical management of GORD.3 This is reiterated in the
RCSE guidance, which recommends fundoplication
for the surgical management of GORD. When consid-
ering the option of surgical management of GORD,
and particularly during preoperative discussion and
for informed consent, it is necessary to explain to the
patient (along with potential benefits) the potential
adverse outcomes of surgery including side effects,
complications and failure to achieve a desired aim.4

With LNF, the desired aim is ultimately an improve-
ment in quality of life (in this case through decreased
reflux symptoms and medication use). Objective out-
comes such as oesophageal pH, manometry and medi-
cation requirement are repeatable measures that can
assess the technical success of the procedure but do
not necessarily assess (or represent) the extent of
symptoms that patients are experiencing since the
surgery or the impact that it has on their lives.5 6

Similarly, one must not underestimate the importance
of different patients’ experiences during their journey
through surgery, and how it may influence their per-
ception of the whole process. Exploring these subject-
ive aspects of surgery is challenging, but ultimately
the aim of surgery is to make the patient feel better in
his/her entirety, and not only improvement in the pre-
senting symptom. It is for these reasons we feel it
important to explain the chances of ‘satisfaction’ fol-
lowing surgery in support of likelihood of specific
outcomes.
In this study, the aim was to assess the satisfaction

of LNF outcome in a UK population; specifically,
whether they would have the procedure again.

METHODS
A retrospective search was performed of electronic
theatre records to identify all patients for whom the
intended procedure was primary LNF, performed by
single surgeon (BG) in a UK NHS foundation trust. A
telephone survey was then conducted of all consecu-
tive patients by two hospital employees (both surgical
trainees, but neither of whom was involved in the
patients’ management) over a 4-month period.
Patients were informed that the survey was entirely
voluntary. Using a structured questionnaire, the fol-
lowing questions were asked:
1. How are your reflux symptoms now compared with pre-

operatively (0=no symptoms, 10=no better than
preoperatively)?

2. Do you still use any antiacid medication? (and so includ-
ing anything that the patient interpreted as remedy for
symptoms, either prescribed or over the counter)

3. With the benefit of hindsight, would you have the pro-
cedure again?
No further questions were asked and answers were

not elaborated on. In the event of a participant not

being contactable or available, a second attempt was
made at a later date. Further outcome measures (col-
lected from electronic hospital records) were conver-
sion to open procedure, need for redo or reversal,
and mortality. Any patients refusing to participate
were excluded.

RESULTS
A total of 99 patients underwent LNF over a
42-month period from November 2008 to May 2012,
all of whom had either failure of medical management
or opted for surgery in spite of it. All procedures were
completed laparoscopically. A standard surgical tech-
nique was used similar to that described in published
papers,7 and all included the Rossetti modification (ie,
wrapping only the anterior fundus and not dividing
the short gastric vessels). Median follow-up was
33 months (range 5–48). Overall, 71 (72%) patients
partook in the survey; the other 28 (28%) were not
contactable. No patient who was contacted refused to
participate. At the time of follow-up, 3 (3%) patients
had required reoperation: one needed reversal (in the
contactable group and so included in analysis) and
two were redo procedures (both uncontactable). One
patient had died during follow-up of a cause unrelated
to surgery (figure 1).
Compared with preoperatively (if 0/10 indicated no

symptoms and 10/10 was as severe as preoperatively),
72% (51) rated their current reflux-symptom severity
as ≤2/10, 23% (16) as 3–6/10 and 4% (3) as 7–10/10.
One patient was unsure of the symptom severity
(figure 2). At the time of contacting, 21% (15) were
taking regular antiacid medication, 4% (3) on an
as-required (PRN) basis, and 75% (53) were not
needing any antiacid medication at all (figure 3).
Overall, 89% (63) of patients said that they would opt
to have the procedure again if required (figure 4).

DISCUSSION
This study confirms in the studied population that
LNF successfully reduces both reflux symptoms and

Figure 1 Flowchart outlining postoperative outcomes of
patients in each group.
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antiacid medication requirement in the vast majority
of patients at intermediate-term follow-up, and that
89% of participants would choose the operation
again. This is important as currently there is a paucity
of data in this area in the population, and so will
provide information regarding subjective results of
surgery and subsequently aid both clinicians and
patients in the decision-making process.
Literature review using PubMed revealed 23 previ-

ous published studies that assessed whether patients
would undergo LNF again (either themselves, or
would recommend it to a friend or relative); this
included all variants of laparoscopic fundoplication,
all indications and studies whereby fundoplication was
one arm only. There was a noticeable lack of data on
the demographic group in our study, with only 12
previous studies from European countries,8–19 one of
which was from the UK.17 Overall, the number that
would recommend the procedure/have it again was
80%–98%. The response rate of 72% achieved in our
study is similar to all previous studies mentioned, and
also in direct comparison with published large rando-
mised control trials with prospective follow-up

(LOTUS trial, 73% 5-year follow-up20). The number
of participants and length of follow-up in our study
are also in the range similar to others. With regard to
follow-up, it is interesting to note that the duration
since surgery in previous studies does not seem to
reflect satisfaction. In direct comparison with the
other UK study (comparing Toupet and Nissen fundo-
plication), the participant number was identical (99).
Their design was different to ours being a paper-based
questionnaire and participants being allocated to
Toupet or Nissen according to the surgeon’s prefer-
ence (as opposed to all of the participants in our
study having only Nissen). The response rate achieved
in their study, however (63%), was similar to ours
(72%). With regard to results, both their study and
ours revealed decreases in medication use (44% and
25%, respectively), and overall high satisfaction, with
89% of our participants saying that they would chose
the procedure again compared with 86% of their study.
Comparison of our results with the much larger LOTUS
trial again revealed similar outcomes; in this study 16%
requiring medication at 5-year follow-up, with a
symptom remission rate of 90% at 3 years, and 85% at
5 years. Our outcome of 3% reoperation rate was low
in comparison with results published in a meta-analysis
of high quality studies (6%).21 It is however unclear
whether this is due to patient selection, surgical expert-
ise/experience or length of follow-up.
Although the response rate obtained was compar-

able with those previously published, it must be recog-
nised as a limitation to this study. As the reason for
lack of contact was always practical however (due to
incorrect/out-of-date contact details, or ‘no answer’)
we would not anticipate the results to differ between
that group from the contactable one. We do, however,
acknowledge that there were two patients who
required redo surgery in the uncontactable group who
presumably would have reported a poor result to the
primary surgery. The use of telephone survey was
chosen to increase response rate and allow for

Figure 2 Breakdown of symptom scores.

Figure 3 Breakdown of medication usage.

Figure 4 Breakdown of satisfaction.
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multiple attempts at obtaining responses. The chances
of false answers being given were decreased by volun-
tary participation being explicitly stated and inter-
viewers not being involved with patient care.
Similarly, the only follow-up for patients following
LNF is a telephone call 1 month postoperatively by a
specialist nurse, and so all participants were beyond
this and hence out of follow-up, and should not have
worried that their care be affected by any answers
given. In this study, we did not explore the reasons
for negative responses (ie, would not have surgery
again) as participants were no longer under follow-up,
and we did not wish to ask them about symptoms or
problems that may require investigation or follow-up
and yet not be in a position to offer help. We also
were not able to correlate postoperative findings with
preoperative symptoms and medication use, and
would consequently recommend further studies to use
a validated health-related quality of life tool prospect-
ively to assess, and hence compare, symptoms and out-
comes preoperatively and postoperatively (as is now
advised by the RCSE2). Previous studies have suggested
side effects and persistent symptoms as major causes of
dissatisfaction following LNF,22 23 and so further study
on those in the group who would not undergo surgery
again may be useful, especially to find any way to
predict who is at risk of a worse outcome. We do not,
however, feel that this additional information changes
the primary outcome of this study.
The ultimate purpose of LNF for uncomplicated

GORD is improvement in quality of life, hence the
subjective outcomes that the patients experience (both
positive and negative) are of paramount importance.
This study is important due to the information it pro-
vides on these subjective outcomes. The benefits of
LNF for uncomplicated GORD are decreased object-
ive reflux,24 and hence decreased symptoms and
medication (as evidenced by this study) and overall
the potential for improvement in quality of life.
Negative outcomes of LNF include new symptoms
such as dysphagia, bloating and flatulence, along with
ongoing/recurrence of symptoms. Prior to consider-
ation of surgery (or referral for it), and as part of the
counselling/consent process for all operations, there
should be discussion regarding all of these outcomes,
ideally with the ability to give likelihoods of each
occurring. Postoperative negative outcomes are diffi-
cult to quantify and predict as ‘failure’ depends on
definition used (eg, continued symptoms compared
with need for reoperation) and whether using subject-
ive or objective measures (eg, GORD symptoms vs
endoscopically proven oesophagitis). Furthermore,
previous studies have shown that postoperative reflux
symptoms do not necessary correlate with objective
reflux, and so do not always reflect technical success
of the operation.5 6 These factors combined make the
preoperative discussion difficult for both clinician and
patient, as it means weighing-up the odds of

improvement in a symptom that a patient currently
finds distressing with an (often subjective) outcome
that the patient has not experienced before (eg, dys-
phagia or bloating), which also does not reflect on the
technical success of the operation. Furthermore, dif-
ferent outcomes of surgery (eg, change of diet, need
for medication) may have a greater impact on some
patients than others and so perception of a ‘positive’
outcome may vary between different patients. We also
must not forget the impact of the surgical journey on
patients’ lives, including preoperative and post-
operative lifestyle changes, time off work and recov-
ery. Consequently, although information about
likelihood of individual risks is essential, it may be
useful to explain to patients the chance of an overall
‘satisfactory’ outcome, which takes into account all
aspects of surgery. We feel that the best indicator of
this is whether or not patients (who have had surgery)
would choose to have the procedure again.
The information that this study provides is therefore

important for three reasons. First, it confirmed that
the previously published benefits in reflux symptoms
and medication use are valid in the UK population.
Second, when counselling patients preoperatively, it
provides a reference value for the likelihood of suc-
cessful outcome in that 89% of people in a similar
demographic group had such a successful outcome
that they would have the procedure again. Finally,
these data will allow a reference figure to monitor sur-
gical outcomes as necessary for quality improvement.
It is advisable that future patient reported outcomes
should be monitored using the health-related quality
of life instruments.

CONCLUSIONS
In all, 94% of patients had improvement in their
reflux symptoms post-LNF, 79% were not requiring
regular antiacid medication and overall 89% would
have the procedure again. The results of this study
will aid counselling and reassurance for patients
regarding the risks and benefits of LNF.

What is already known on this topic

▸ Gastro-oesophageal reflux disease (GORD) is a
common condition throughout the Western world.

▸ One of the (multidisciplinary) management options
for GORD is laparoscopic Nissen fundoplication (LNF).

▸ Part of the preoperative discussion and decision-
making process should focus on potential benefits
and adverse outcomes of surgery. Subjective out-
comes do not always correlate well with objective
outcomes or technical success of surgery.

▸ International studies have reported high satisfaction
following LNF but there is a lack of data available
regarding the UK population.
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What this study adds

▸ LNF successfully reduces reflux symptoms and antia-
cid medication use in the vast majority of the studied
UK population at intermediate-length follow-up.

▸ In the studied population, 89% of patients were suffi-
ciently satisfied with the outcome of the surgery that
they would choose to have it again.

▸ The data will provide a useful reference for monitor-
ing surgical outcomes in the future.

How might it impact on clinical practice in the
foreseeable future

▸ This study will aid counselling and reassurance for
patients regarding the risks and benefits of LNF as a
management option for GORD.

▸ This study has highlighted the importance of pro-
spective use of validated health-related quality of life
tools to assess and compare preoperative and post-
operative outcomes and to facilitate further study
into reasons for dissatisfaction.
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