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Abstract

Background Obesity has been reported to adversely
affect the outcome of laparoscopic antireflux surgery
(LARS). This study examined pre- and postoperative
clinical and objective outcomes and quality of life in obese
and normal-weight patients following LARS at a special-
ized centre.

Methods Prospective data from patients subjected to
LARS (Nissen or Toupet fundoplication) for symptomatic
gastroesophageal reflux disease in the General Public
Hospital of Zell am See were analyzed. Patients were
divided in two groups: normal weight [body mass index
(BMI) 20-25 kg/m?] and obese (BMI >30 kg/m?). Gas-
trointestinal quality of life index (GIQLI), symptom grad-
ing, esophageal manometry and multichannel intraluminal
impedance monitoring data were documented and com-
pared preoperatively and at 1 year postoperatively.

Result The study cohort included forty normal-weight
and forty obese patients. Mean follow-up was
14.7 &+ 2.4 months. The mean GIQLI improved signifi-
cantly after surgery in both groups (p < 0.001, for both).
Clinical outcomes improved following surgery regardless
of BMI. There were significant improvements of typical
and atypical reflux symptoms in normal weight and obese
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(»p = 0.007; p = 0.006, respectively), but no difference in
gas bloat and bowel dysfunction symptoms could be found.
No intra- or perioperative complications occurred. A total
of six patients had to be reoperated (7.5 %), two (5 %) in
the obese group and four (10 %) in the normal-weight
group, because of recurrent hiatal hernia and slipping of the
wrap or persistent dysphagia due to closure of the wrap.
Conclusion Obesity is not associated with a poorer clin-
ical and objective outcome after LARS. Increased BMI
seems not to be a risk factor for recurrent symptomatology
and reoperation.

Keywords Gastroesophageal reflux disease -
Laparoscopic fundoplication - Obesity - Surgical outcome -
Body mass index

Overweight, defined according to the World Health Orga-
nization’s classification, as a body mass index (BMI) of
>25 kg/m2 [1] is associated with an increased risk for
gastroesophageal reflux disease (GERD) symptoms, ero-
sive esophagitis, and esophageal adenocarcinoma [2, 3].
Obesity is associated with higher intra-abdominal pres-
sures, impaired gastric emptying [4], decreased lower
esophageal sphincter pressure, and increased frequency of
transient sphincter relaxation and presence of hiatal hernia,
thus leading to increased esophageal acid exposure, which
has a role in initiating and promoting GERD [5]. Laparo-
scopic antireflux surgery (LARS) has become a widely
accepted surgical approach for the treatment of GERD;
however, study data on safety and efficacy of LARS in
obese patients are not yet well established and results have
been controversial. Several authors reported difference in
surgical outcome between normal-weight patients and
obese undergoing LARS, leading to an increased risk of
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postoperative hiatal hernia, need for revisional operation,
intraoperative complications, and recurrent reflux symp-
toms [6-9]. In contrast to these studies, others demonstrate
that obesity does not adversely affect the outcome of LARS
[10-16]. Importantly, bariatric procedures, primarily
designed for weight reduction, such as the Roux-en-Y
bypass (RYGB), have been shown to improve reflux
symptoms; therefore, some authors have advocated RYGB
as an initial operation for obese patients with GERD [17,
18]. The aim of this study was to examine subjective and
objective clinical outcomes of LARS in patients with body
a mass index (BMI) >30 kg/m* compared to normal-
weight patients with a BMI 20-25 kg/m? performed in a
single institution by only two surgeons.

Patients and methods

Retrospective analysis of eighty consecutive patients with
diagnosed GERD who underwent LARS (Nissen or Toupet
fundoplication) in the General Public Hospital of Zell am
See were entered prospectively into a computerized data-
base between November 2007 and September 2011. All
patients underwent preoperative assessment with gastroin-
testinal endoscopy, a barium esophagogastric study,
esophageal manometry and 24-h ambulatory multichannel
intraluminal impedance (MII). Indication for surgery in all
patients was duration of GERD symptoms of at least
1 year, persistent or recurrent symptoms despite optimal
treatment with a proton pump inhibitor for at least
6 months, persistent or recurrent complications of GERD,
reduced quality of life, and pathological values in the
preoperative evaluated functional parameters (MII and
manometry). None of the patients had previously been
subjected to an antireflux procedure. Inclusion criteria for
the study were the availability of preoperative demographic
data: preoperative height and weight data evaluation for
calculation of BMI. Exclusion criteria were refundoplica-
tion, paraesophageal hiatus hernia, and an American
Society of Anesthesiologists of III or greater. The study
group was initially divided into two groups based on their
BMI according to the World Health Organization classifi-
cation of overweight and obesity: normal-weight BMI <25
and obese BMI >30. Pre- and post-operative data between
normal-weight and obese patients were compared.

Surgical technique

All the patients underwent laparoscopic fundoplication in a
standardized manner by two experienced laparoscopic
surgeons. Between October 2007 and October 2010
patients were randomly assigned to undergo either lapa-
roscopic 360° “floppy” Nissen fundoplication (LNF) or
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laparoscopic 270° Toupet fundoplication (LTF). From
October 2010 all patients received Toupet fundoplication
due to the results of an internal audit and prospective
randomized trial [21]. Our technique of laparoscopic fun-
doplication has been described previously in detail [22].
The operation technique was standardized.

Symptom evaluation

Symptom grading was carried out on in a standardized
manner on all patients preoperatively and 12 months
postoperatively using a written questionnaire, which has
been described previously in detail [21]. The severity and
intensity of 14 symptoms were evaluated in a 4-point scale
for specific and non-specific symptoms of GERD, includ-
ing heartburn, dysphagia, regurgitation, chest and epigas-
tric pain, cough, hoarseness, asthma, epigastric fullness,
flatulence, diarrhea, constipation, ability to belch, bloat-
edness, and distortion of taste. Additionally, four different
scores were extracted to assess symptoms specific for
reflux (heartburn, regurgitation, chest pain), gas-bloat
(fullness, bloatedness), bowel-dysfunction (diarrhea, con-
stipation, flatulence) and atypical reflux symptoms (cough,
hoarseness, asthma, distortion of taste).

Quality of life evaluation

Quality of life was evaluated by means of the German
gastrointestinal quality of life index (GIQLI) [21]. This
questionnaire has been validated and recommended by the
European Study Group for Antireflux Surgery [22].
Including 36 items, the general response to the GIQLI is
graded from O to 144 points. The GIQLI is divided into 5
subdimensions: gastrointestinal symptoms (0-76 points),
emotional status (0-20 points), physical functions (0-28
points), social functions (0—16 points), and a single item for
stress of medical treatment (0—4 points). A healthy patient
has an approximate grad of 122,6 points. Higher scores
indicate higher quality of life.

Follow-up evaluation

GIQLI, symptom grading esophageal manometry and
monitoring MII data were completed preoperatively and
1 year after surgery. After surgery, patients were controlled
following the same preoperative protocol evaluating
symptoms, endoscopic and esophageal functional tests, in
order to determine the clinical and objective results. Post-
operative barium esophagogastric study was not preformed
routinely during follow-up period. The follow-up assess-
ment was standardized.
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Statistical analysis

Statistical analysis was performed using SPSS statistical
analysis software (SPSS Inc., Chicago, IL, USA). All data
were tested for normal distribution by the Kolmogorow-
Smirnow test. Paired values were compared using the ¢ test.
Outcomes between obese and normal-weight patients were
compared using Mann—Whitney U test and comparisons
between preoperative and follow-up data were performed
with Wilcoxon matched pair test. Statistical significance
was set at a p value <0.05. Data are presented as mean
values & SD, unless otherwise indicated.

Results
Preoperative results

Eighty patients could be identified, forty normal-weight
(BMI 20-25 kg/m?) and forty obese (BMI >30 kg/m?).
Thirty-five (44 %) of these patients were women and 45
(56 %) were men. The mean BMI was 23.61 kg/m2 [20-
25] in the normal-weight group and 32.28 kg/m?* (30—42)
in the obese group. Patients’ demographic and preoperative
subjective and objective clinical data are shown in Table 1.

Postoperative results

Fifty-eight patients underwent Toupet fundoplication (31
in normal-weight group and 27 in the obese group), with
the remainder undergoing Nissen fundoplication (12 in
normal-weight group and 10 in obese). The choice of
fundoplication type was not influenced by BMI. In the
follow-up period of 12 months, six patients in the normal-
weight group and four in the obese group were lost to
follow-up, either because they moved to other regions or
were unwilling to attend further clinical visits. The mean
follow-up time was 14.7 £ 2.4 months. There were no
intraoperative or perioperative complications and all pro-
cedures could be completed laparoscopically. Six patients
(7.5 %) required reoperation prior to the twelve-month
follow-up period. They were admitted to our hospital with
present clinical symptoms (i.e., pain, dysphagia) and
underwent again the preoperative assessment procedures
with gastrointestinal endoscopy, a barium esophagogastric
study, esophageal manometry and 24-h ambulatory MIL.
The diagnosis for reoperation was based on patients’
symptoms and not just because of a pathologic radiological
finding. Two re-operations (5 %) had to be performed
within the obese group. One was for troublesome dyspha-
gia caused by a tight closer of the wrap, while the other was
because of recurrent hiatal hernia with symptomatic slip-
ping of the wrap. Four (10 %) postoperative complications

occurred in the normal-weight group, two due to the slip-
ping of the wrap and two because of dysphagia. Postop-
erative complications and the requirement for later surgical
revision were not influenced by the preoperative weight.
All patients re-operated received a Toupet fundoplication.
No operation-related death or other complications occurred
during follow-up period. There were no significant differ-
ences between groups in the presence of subjective data
(quality of life, typical and atypical reflux symptoms) and
measured objective data (esophageal manometry and MII
data). Overall, patients with higher BMI had a similar
clinical outcome to normal-weight patients. Both groups
showed significant reduction in heartburn scores, dyspha-
gia, and overall satisfaction. The pre- and postoperative
LES resting pressures were measured and they normalized
postoperatively in both groups. When both groups were
compared postoperatively there was no significant differ-
ence in any measured parameter. Table 2 summarizes
comparisons between normal-weight and obese patients’
postoperative outcome data.

Discussion

Excessive body weight is a significant independent risk
factor for hiatal hernia and is associated with GERD [2, 3].
Since the early 1990, the status of LARS has moved from
experimental to routine, with conflict findings reported in
recent literature describing correlations between obesity
and surgical outcome in patients undergoing LARS [6-16]
as shown in Table 3.

Worse results after fundoplication in obese patients were
associated with increased risk of recurrent reflux, postop-
erative paraesophageal hiatus herniation, and intraoperative
difficulties [6-9]. In this study, a BMI over 30 was not
significantly associated with a poorer outcome after LARS.
Reflux symptoms scores were significantly improved in
obese and non-obese patients after surgery. According to
previous findings, in our study, obesity was associated with
a decreased lower esophageal sphincter pressure compared
to normal-weight patients, thus leading to increased
esophageal acid exposure [5]. Conversion rate because of
difficulties with exposure, bleeding or adhesions varies in
the literature from 2 to 10 % [23, 24]. We experienced no
intraoperative complications and the conversion rate was
zero, which demonstrates that patients had undergone
surgery by well-experienced surgeons. The evidence that
obese patients who have GERD are at risk for failure of
antireflux procedures is also suggestive but not conclusive.
Most of the available studies have had low patient num-
bers, short follow-up period and subsequent low statistical
power, or have examined patient populations that are not
selective of the bariatric population (e.g., BMI <35 kg/
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Table 1 Patients demographic and preoperative clinical characteristics

Variable BMI p value, 95 % CI

20-25 kg/m> >30 kg/m>
n (%) 40 (50) 40 (50) NS
Women (1) 17 18 NS
Men (n) 23 22 NS
Age (years)* 49.88 + 14.52 51.55 + 10.64 NS
BMI (kg/m?)* 23.61 £ 1.15 32.28 £ 2.33 NS
Preoperative assessments
GIQLI 93.72 £+ 18.09 94.44 + 16.94 0.86, CI (—8.62 to 7.19)
General symptom score® 51.03 £ 24.03 49.77 £ 25.69 0.85, CI (—11.38 to 13.9)
LES pres (mmHg)* 9.70 £+ 4.99 8.25 £ 3.98 0.16, CI (—0.58 to 3.46)
Acidic reflux events® 106.82 + 63.22 97.05 & 46.67 0.66"
DeMeester score” 22.07 £ 11.88 21.51 £ 17.17 0.87, CI (—=6.05 to 7.17)
Typical GERD symptoms® 16.31 £ 9.15 16.7 + 7.86 0.85, CI (—4.48 to 3.70)
Atypical GERD symptoms® 584 +74 9.09 + 11.72 0.34°
Gas bloat® 9.31 £9.15 10.61 + 7.36 0.44, CI (—4.61 to 2.03)
Bowel dysfunction® 8.79 + 6.13 6.33 £+ 4.31 0.65, CI (—0.16 to 5.07)

CI confidence interval, BMI body mass index, NS not significant, LES lower esophageal sphincter pressure

* Mean £ SD

® Not normally distributed in one of the groups therefore Mann—Whitney U test

Table 2 Postoperative outcome comparison between normal-weight and obese patients

Variable BM

p value, 95 % CI

20-25 kg/m® (n = 34)

>30 kg/m* (n = 36)

Mean GIQLI 112.59 £+ 14.32
General symptom score 27.88 £ 1791
LES pres (mmHg)* 11.16 + 4.44
Acid reflux events 14.06 + 17.41
DeMeester score 2.56 £ 6.31
Typical GERD symptoms 1.64 £ 3.01
Atypical GERD symptoms 2.76 + 4.11
Gas bloat 7.38 £ 6.72
Bowel dysfunction 10.47 £ 7.33

111.11 £ 17.77 0.70, CI (—6.2 to 9.16)

28.14 + 21.37 0.96, CI (—10.44 to 9.91)
10.86 + 2.90 0.75, CI (1.61 to 2.22)
11.82 + 1222 0.56, CI (—5.23 t0 9.72)
1.60 + 2.63 0.618°

227 + 4.20 0.618°

2.54 +4.08 1.00°

771 £ 7.17 0.85, CI (—3.75 to 3.09)
10.91 + 9.42 0.83, CI (—4.62 to 3.74)

CI confidence interval, BMI body mass index, NS not significant, LES lower esophageal sphincter pressure

% Mean + SD

® Not normally distributed in one of the groups therefore Mann—Whitney U test

m?2). In a retrospective study of 505 patients, where 76
patients were obese (BMI >30) Winslow et al. found that
symptom relief and complication rates were likely across
all BMI categories [10]. Similar, Fraser et al. studied the
postoperative outcome after LARS in 194 patients, only 14
were obese (BMI >30), they did not report a poorer out-
come in obese patients following LARS [15]. In a multi-
variate analysis performed by Campos et al. on 199
patients there was also no trend for a poorer outcome in
morbidly obese patients following LNF for GERD
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symptoms [16]. Anvari et al. preformed a prospective
analysis evaluating objective outcome parameters such as
increased lower esophageal sphincter pressure, less acidi-
fication of the esophagus as shown by pre- and post-oper-
ative manometry and pH-metry, with a mean follow-up of
41.5 months on data from 70 Nissen operations in patients
with BMI >30 compared to 70 consecutive Nissen proce-
dures in patients with BMI <30. High BMI was not asso-
ciated with significantly increased risk or recurrence rate,
although the slightly increased number of trocars needed,
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Table 3 Summary of studies comparing outcome of LARS in obese and non-obese patient

Studies, year No. Datarecord Mean follow-up No. (%) according Outcome
(months) to BMI

Perez [6], 2001 224 prospective 37 NW: 89 (39.7) Obesity adversely affects long-term success of

OW: 87 (38.8) antireflux operations, higher recurrence rate in OB
patients (p < 0.001)

OB: 48 (21.4)

Hahnloser [7], 2002 126  retrospective 42 32.4 kg/mz: 9 (7.1) Patients with an increased BMI were at increased
2336 kg/m2: 16 (12.7) risk for complications (p < 0.05)
228.7 kg/m?: 101 (80.2)

Morgenthal [9], 2007 90 prospective 132 NW: 21 (23.3) Preoperative morbid obesity was associated failure
OW: 47 (52.2) in outcome after LARS
OB: 15 (16.7)
MO: 7 (7.8)

Tekin [8], 2012 1000 prospective 53 NW: 484 (48.4) Long-term control of reflux by LARS in higher
OW: 384 (38.4) patients is slightly worse than that in normalweight

bject

OB: 132 (13.2) subjects

Campos [16], 1999 199  prospective 15 NW: 47 (24) BMI was not predictive for outcome after LARS
OW: 144 (72)
MO: 8 (4)

Fraser [15], 2001 194 prospective 38 NW: 40 (21) Preoperative obesity is not associated with a poorer
OW: 88 (45) outcome following LARS
OB: 52 (27)
MO: 14 (7)

Winslow [10], 2003 505  prospective 35 NW: 82 (16) Obesity is not an contraindication for LARS, obese
OW: 210 (42) patients have equivalent postoperative outcome
OB: 212 (42) compared to normal-weight patients

DAlessio [12], 2005 257  prospective 26 NW: — Clinical outcomes after LARS did not differ among
owW: — patients stratified by preoperative BMI. Obesity is
OB: 59 not a contraindication to LARS
MO: 3

Anvari [13], 2006 140  retrospective 41.6 NW: 70 Morbid obesity does not adversely affect the
OW: — outcome of LNF
OB: -
MO: 70

Ng [11], 2007 366  prospective  — PNW: 292 (80) The outcome of LARS is similar between obese and
OB: 74 (20) non-obese patients. Obesity should not be a

contraindication for LARS
Chisholm [14], 2009 481  prospective 90 NW: 103 (21) Preoperative BMI does not influence the clinical

outcome following LARS Obesity is not a
contraindication for LARS

LARS Laparoscopic antireflux surgery, NW normal-weight BMI <25 kg/m, OW overweight BMI 25-29.9 kg/m?; OB Obese BMI 30-34.9 kg/m?;
MO morbidly obese >35 kg/m?; *Mean BMI; "BMI <30 kg/m?; °BMI >30 kg/m>

operating time, and delay in discharge for obese subjects
pointed out both the feasibility but also the more
demanding nature of the operation in obese subjects.
Obesity was not associated with an adverse effect on the
outcome after laparoscopic Nissen funduplication [13]. In
accordance to this published series, where patients with
normal and high BMI were included [10, 13—15], in the
present study reflux symptoms scores were significantly
improved in obese and normal-weight patients after

surgery. In several studies reflux symptom control in obese
patients was treated with laparoscopic adjustable gastric
banding [25, 26], partly because of some of the reports that
claimed that the outcome of antireflux surgery is worse in
the obese. Surgical management for obesity with bariatric
procedures, especially Roux-en-Y gastric bypass has been
reported to be an effective long-term control of reflux
symptoms, with the additional benefit of weight loss [18,
27, 28]. Compared to LARS, negative physiological effects
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after RYGB, like the absorption of Vitamin B12, Vitamin
D, calcium, and iron can be greatly affected because of the
proximal duodenum bypass, and most patients need to take
oral supplementation [29]. However, the results of this
surgical management appear to be less reliable. Klaus et al.
treated 164 patients with symptomatic reflux with laparo-
scopic gastric banding surgery. After a mean follow-up of
33 months, 52 (31.7 %) of the patients reported persistent
or aggravated reflux symptoms, a result that is inferior to
the reported symptom control with LARS [30]. Eligible
candidates for bariatric surgery are patients with a BMI
>40 kg/m” and very few of these patients are without
comorbidities, including GERD. Our data support LARS as
a treatment for gastro-esophageal reflux in obese patients
with a BMI <35 kg/m” and the outcome is likely to be
similar to that of patients who are in the normal-weight
range at the time of surgery. We cannot state that LARS is
an effective treatment for morbidly obese patients (BMI
>35 kg/m?), because in our study we evaluated patients
with a mean BMI of 32.28 kg/m?. All other studies
addressing the same issue have demonstrated that LARS as
the treatment of choice for GERD in obese patient can be
safely and successfully performed [10-16]. Tekin et al.
reviewed 1,000 patients who underwent LARS with a mean
follow-up of 53.33 months, 132 patients were obese (BMI
>30). There was no increase in complications with
increase in obesity, in accordance with our results. Heart-
burn and regurgitation symptoms were improved signifi-
cantly after surgery [8]. Hahnloser et al. reported that
patients with a higher BMI experienced intraoperative or
postoperative complications significantly more often than
patients with normal BMI [7]. Another study that reported
a significantly increased recurrence of reflux after LARS in
obese patients was also retrospective, including 48 obese
patients (BMI <30) out of 224 observed [6]. Only these
two studies [6, 7] reported higher recurrence rates in obese
patients after LARS. Nevertheless, our findings do not
support that. In our study, postoperative complications
occurred mainly in normal-weight patients, dysphagia
being the most frequent complication in both groups, a
complication that is difficult to predict [24]. The associa-
tion of BMI, GERD and surgical outcome, is very impor-
tant for determination of the adequate treatment for each
patient. However, our study has some shortcomings. One
could argue for a statistical type II error and short follow-
up of 1 year. The loss of follow-up makes selection bias
possible. The twelve-months recall period used may have
resulted in recall bias. Strengths of our study are that the
data were collected from a prospective database of ran-
domized controlled trials and that preoperative data were
available for all patients without any dropouts. We inclu-
ded objective measure of reflux control such as pH moni-
toring and Quality of Life symptom evaluation pre- and
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postoperatively. The combination of clinical and objective
outcome measures is a reliable and valid tool for reflux
symptom severity assessment and treatment response suf-
ficiency than data from pH monitoring and endoscopy
alone.

Conclusion

LARS provides a significant improvement of objective and
subjective parameters of GERD in a cohort of obese and
normal-weight patients. A BMI <35 should not be con-
sidered a contraindication for LARS; good outcomes can
be expected if the procedure is performed by an experi-
enced surgeon. Obesity does not affect the success of an-
tireflux surgery.

Disclosures Ruzica- Rosalia Luketina, Oliver Owen Koch, Gernot
Kohler, Stavros A. Antoniou, Klaus Emmanuel, and Rudolph Point-
ner have no conflicts of interest or financial ties to disclose.
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