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Abstract

AIM: To demonstrate the optimal surgical procedure
for gastroesophageal reflux disease.

METHODS: The electronic databases of Medline, Else-
vier, Springerlink and Embase over the last 16 years
were searched. All clinical trials involved in the out-
comes of laparoscopic Nissen fundoplication (LNF) and
laparoscopic Toupet fundoplication (LTF) were identi-
fied. The data of assessment in benefits and adverse
results of LNF and LTF were extracted and compared
using meta-analysis.

RESULTS: We ultimately identified a total of 32 ref-
erences reporting nine randomized controlled trials,
eight prospective cohort trials and 15 retrospective
trials. These studies reported a total of 6236 patients,
of whom 4252 (68.18%) underwent LNF and 1984
(31.82%) underwent LTF. There were no differences
between LNF and LTF in patients’ satisfaction, periop-
erative complications, postoperative heartburn, reflux
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recurrence and re-operation. Both LNF and LTF en-
hanced the function of lower esophageal sphincter and
improved esophagitis. The postoperative dysphagia,
gas-bloating syndrome, inability to belch and the need
for dilatation after LNF were more common than after
LTF. Subgroup analyses showed that dysphagia after
LNF and LTF was similar in patients with normal esoph-
ageal peristalsis (EP), but occurred more frequently in
patients with weak EP after LNF than after LTF. Fur-
thermore, patients with normal EP after LNF still had a
higher risk of developing dysphagia than did patients
with abnormal EP after LTF.

CONCLUSION: Compared with LNF, LTF offers equiva-
lent symptom relief and reduces adverse results.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Gastroesophageal reflux disease (GERD) is a chronic
acid-peptic disorder characterized by the spontaneous
and involuntary retrograde flow of stomach contents
into esophagus mainly due to functional defect of the
lower esophageal sphincter (LES)". Acid reflux into
the esophagus may cause esophagitis, tracheobronchitis,

June 28, 2010 | Volume 16 | Issue 24 |



Shan CX et a/. Laparoscopic Nissen and Toupet fundoplication

stricture, Barrett’s esophagus and even esophageal can-
cer, all of which affect a sizeable portion of patients,
particularly in the USA and Europe®”. Symptomatic
GERD has fundamental effects on the quality-of-life
(QOL) of patients. However, the complex pathophysiol-
ogy of GERD" and limitation of the medicine!” always
make it extremely difficult to get a satisfactory efficacy
under individual anti-acid medication in the long term.

Surgery is discussed as a very effective treatment for
GERD which imparts a mechanical solution, Surgical
treatment was initially introduced by Rudolph Nissen'”
in 1956 and subsequently was developed as a safe and ef-
fective procedure by Dallemagne in 1991 through a min-
imal invasive approach'. Laparoscopic fundoplication
has been established as the “gold standard” in the surgi-
cal treatment for GERD because of its immense suc-
cess. There are two major anti-reflux procedures: 360°
total (Nissen) fundoplication and 270° partial (Toupet)
fundoplication. The superiority of one over the other is
a matter of debate. The supporters of partial fundopli-
cation argue that partial and total wrap construction of-
fer equally effective forms of therapy for GERD" ", To
avoid the major postoperative complication, dysphagia,
preoperative esophageal motility should be considered,
and partial funduplication has the advantage of reducing
this complicationm‘m. The proponents of total fundopli-
cation propose that: (1) the 270° wrap provides a weaker
anti-reflux batrier, and is therefore insufficient for reflux
control™"; (2) the prevalence of postoperative dyspha-
gia after Nissen fundoplication is overestimated; and (3)
motility disorders are not correlated with postoperative
dysphagia'"’, suggesting that the so-called “tailored pro-
cedure” should be abandoned"™. Many crucial issues
related to the mechanism of GERD, such as whether
esophageal dysmotility is a consequence of GERD or
just another component (along with LES dysfunction)
of a complex foregut motor disease, have not been elu-
cidated™”, so the controversy regarding the optimal
surgical technique continues”"*.,

Meta-analysis is a powerful tool with an attempt to
overcome the problem of reduced statistical power in
studies with small sample sizes and to control varia-
tions between studies. The goal of surgical treatment for
GERD is to provide optimal reflux control while mini-
mizing adverse results. We focused this current systemic
review on comparing which procedure was more effective
in improving the QOL of patients while producing less
adverse results. We attempted to depict a more compre-
hensive picture of the feature of laparoscopic anti-reflux
operation, thus offering guidance for clinical practice.

MATERIALS AND METHODS

Search strategy

The electronic databases of Medline, ScienceDirect (Else-
vier), Springerlink and Embase over the last 16 years from
January 1994 to November 2009 were searched by two
authors (Shan CX and Zhang W) to identify all clinical tri-
als comparing laparoscopic Nissen fundoplication (LNF)
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with laparoscopic Toupet fundoplication (TF). A search
strategy using disease-specific search terms (e.g gastro-
esophageal reflux disease), management-specific terms (e.g
laparoscopic anti-reflux fundoplication) and terms related
to surgical procedures (e.g. Nissen, Toupet, partial and to-
tal) was adopted. All photocopied abstracts and citations
were reviewed. The related articles were used to broaden
the searching scope, and references of the articles ac-
quired were also searched.

Selection criteria

Abstracts or full-text articles were initially screened, and
then selected or rejected by the two reviewers (Shan CX
and Zhang W) on the basis of the inclusion and exclu-
sion criteria described below. A flow chart representing
selection of clinical trials is shown in Figure 1.

Inclusion criteria: (1) Comparative clinical trials, includ-
ing randomized and non-randomized controlled trials,
involved in the efficacy and adverse results of different
types of laparoscopic anti-reflux surgery (LARS); and (2)
The exact data of dichotomous-type information and
continuous-type information as well as standard deviation
should be provided so as to integrate each single weight in
each study.

Exclusion criteria: (1) Comparative trials between total
and non-posterior partial fundoplication (e.g total vs an-
terior partial fundoplication); (2) Fundoplications were
carried out with laparotomy; (3) Trials involving children
or patients younger than 16 years; and (4) Studies pub-
lished repeatedly by different journals.

Data extraction

The two reviewers independently extracted details from
selected studies which comprised (1) information and
quality of the research: first author, year of publication,
comparative design, sample capacity, follow-up duration;
and (2) outcome analysis, including beneficial and adverse
results. The specific rules of data extraction were listed
below.

First, the assessment data of repeated trials published
in different journals at different phases was extracted
based on the latest article. For example, the results in the
studies of Strate ¢z a/'”, Fibbe ¢t al” and Zornig et al™
were highly homologous, containing identical study ob-
jects and design protocol. Thus, the source of data extrac-
tion was focused on the latest citation of Zornig ef al™.

Second, the assessment data of trials containing mul-
tiple groups were initially divided into single groups, and
then extracted individually. For example, the research of
Mickevicius ¢ @/ included two subgroups of LARS with
a 1.5-cm wrap fundoplication and 3.0-cm wrap. We split it
into two independent trials according to the wrap length.

And third, the evaluation indices of surgical efficacy
and incidence of postoperative morbidities were sub-
ject to the final updates based on long-term follow-up
results. For example, Chrysos ¢f a/” reported the 3- and
12-mo incidences of postoperative dysphagia in their
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Potentially relevant trials indentified
for retrieval (7 = 1049)

Trials excluded based on review of abstracts
for the following reasons (7 = 998)

Case reports

Not human studies

Not comparative trials

Reviews

Editorials and comments

No exact original data

Y

Potentially appropriate trials to be
included in the meta-analysis (7 = 51)

Trials excluded from meta-analysis

Laparotomy, not laparoscopy (7 = 4)

Children trials (7 = 3)

Mean, SD and/or N could not be extracted (7 = 4)
> Anterior partial fundoplication (7 = 2)
Endoscopic procedures (7 = 1)
Review article (7 = 1)
Written in language other than English (7 = 3)
Duplicate publication (7 = 1)

Y

Articles included in meta-analysis
(n=32)

\

Trials withdrawn, by outcome (7 = 0)

Y

Articles with usable information by outcome
Satisfaction rate (7 = 15)
LES pressure (7 = 13)
Esophagitis (7 = 5)
Dysphagia (7 = 20)
Gas-bloat syndrome (7 = 12)
Heartburn (7 = 11)
Reflux recurrence (7 = 9)
Reoperation (7 = 15)
Perioperative complications (7 = 11)

Figure 1 A flow chart showing the progress of trials through the review.
LES: Lower esophageal sphincter.

article. We ultimately extracted the information on the
12-mo incidence of dysphagia after LARS and integrated
it into the total meta-analysis.

Statistical analysis

All individual outcomes were integrated with the meta-
analysis software: Review Manager Software 5.0 (Co-
chrane Collaborative, Oxford, England). Results were
analyzed with the random-effect method if significant
heterogeneity (P < 0.05 was used to define statistically
significant heterogeneity) was detected among stud-
ies. Otherwise, a fixed-effect model was adopted. The
odds ratio (OR) and the weighted mean difference were
calculated for dichotomous data and continuous data,
respectively. In addition, subgroup analyses were done to
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estimate if the results of postoperative dysphagia would
change after LARS with respect to preoperative esopha-
geal motility (EM). Thus, three subgroups were estab-
lished. Subgroup 1: all patients underwent LNF or LTF
and had normal esophageal peristalsis (EP); subgroup 2:
all patients underwent LNF or LTF and had abnormal
EP; and subgroup 3: LNF for patients with normal EP
vs LTTF for patients with abnormal EP.

RESULTS

Identification and characteristics of studies and patients
We ultimately identified 32 references reporting 29 inde-
pendent controlled studies published between January
1994 and November 2009. Nine randomized controlled
erials" ™' eight prospective cohort erials"™ ") and
15 retrospective trials”'*****! met the selection crite-
ria reporting 6236 patients, of whom 4252 (68.18%)
underwent LNF and 1984 (31.82%) underwent LTF.
Twenty studies provided the sex and 11 trials provided
the age of included patients. The percentage of males
varied from 39.39% to 70.13% in the LNF group, and
from 39.53% to 66.67% in the LTF group. The mean age
ranged from 45.2 to 59.2 years in the LNF group and
from 44.2 to 61.7 years in the LTF group. The details of
these studies are shown in Table 1.

Subjective assessment: Satisfaction rate

Fifteen studies assessed patient satisfaction as the major
efficacy of LARS. In addition, patient satisfaction with
the outcome of surgery was always expressed by Visick
scores evaluating QOL. After follow-up, each single re-
search suggested that > 90% patients were satisfied with
postoperative outcomes after LNF or LTFE, and 91.78%
(1674/1824) of patients in the LNF group and 91.33%
(938/1027) in the LTF group reported excellent or good
results after LARS. There was no statistically significant
difference between the two groups (OR 0.96, 95% CI:
0.72-1.28, P = 0.77).

Objective evaluation

LES pressure: The change in LES pressure after LARS
was investigated in 13 trials. The mean preoperative LES
pressure was 3.1-12.8 mmHg in the LNF group, and about
2.3-13.6 mmHg in the LTF group, and increased signifi-
cantly to 10.3-26 mmHg after LNF and 11-18 mmHg
after LTFE, respectively. Moreover, 360° total fundoplica-
tion could form a relatively stronger anti-reflux barrier
than 270° partial funduplication because the amplitude of
LES pressure increase was significantly higher after LNF
than after LTF (OR 2.76, 95% CI: 1.57-3.95, P < 0.05).

Esophagitis: Five authors outlined the improvement
of preoperative esophagitis after LARS by endoscopy.
Esophagitis severity was graded according to the Savary-
Miller classification in most studies. Remission of mod-
erate-to-severe esophagitis was observed by endoscopic
re-examination after anti-reflux procedures; there was a
reduction in case number from 87/210 to 12/191 in the
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Data source Design PF (°) Sample capacity  Group or subg. depend on EM Follow-up Level of
(LNF/LTF) (mo) evidence

Mickevicius et al*?, 2008 RCT 200-270 76,77 No detail 12 1b Level A
Fibbe et al™, 2001

Zornig et al™, 2002 RCT 270 100,/100 More subgroups 24 1b Level A
Strate et al™, 2008

Chrysos et al™, 2003 RCT 270 14/19 Both abnormal 12 2b Level B
Guérin et al”*, 2007 RCT 270 77/63 Normal-Nissen/ Abnormal-Toupet 36 1b Level A
Laws et al"”, 1997 RCT 200 23/16 Both normal 27.2 2b Level B
Shaw et al™, 2010 RCT 270 50/50 No detail >55 1b Level A
Booth et al™"!, 2008 RCT 270 64/63 No detail 12 1b Level A
Coster et al™, 1997 PCT No detail 125/101 No detail 12 2b Level B
Granderath et al®, 2007 PCT 270 28/28 Both normal 3 3b Level B
Wykypiel et al®”, 2008 PCT 300 20/20 Normal-Nissen/ Abnormal-Toupet 6 3b Level B
Hunter et al®, 1996 PCT 180-300 101/83 Both normal 3 3b Level B
Bessell et al"”!, 2000 PCT 200-270 761/85 More subgroups 12 2b Level B
Radajewski et al®, 2009 PCT No detail 51/43 No detail 12 2b Level B

[33]

Ezzgt Z Z;““: iggg PCT No detail 107/68 No detail 60 2b Level B
Sgromo et al™, 2008 RT No detail 150/116 No detail 72 2b Level B
Erenoglu et al™, 2003 RT 270 118/26 Normal-Nissen/ Abnormal-Toupet 27.5 2b Level B
Herbella et al®”, 2007 RT 240 55/16 More subgroups 16 3b Level B
Wetscher et al', 1997 RT No detail 17/32 Normal-Nissen/ Abnormal-Toupet 15 3b Level B
Fernando et al®, 2002 RT 270 163/43 No detail 19.7 2b Level B
Wykypiel et al®”), 2005 RT 300 77/132 Normal-Nissen/ Abnormal-Toupet 52 2b Level B
McKernan et al®, 1994 RT 180-200 14/14 No detail >34 3b Level B
Fein et al™, 2008 RT No detail 88/10 Normal-Nissen/ Abnormal-Toupet 120 2b Level B
Patti et al®™, 2004 RT 240 216/141 More subgroups >23 2b Level B
Ziigel et al, 2002 RT 270 40/122 No detail 19 2b Level B
Pessaux et al'*”, 2000 RT 180 1078/392 No detail 24 2b Level B
Bell et al*"!, 1996 RT 180 11/11 No detail 13 4 Level C
Lund et al™, 1997 RT 270 16/46 Both abnormal 6 3b Level B
Farrell et al*, 2000 RT 270 293/52 More subgroups 12 3b Level B
Heider et al**, 2003 RT 270 15/4 Both abnormal 295 4 LevelC

LNF: Laparoscopic Nissen fundoplication; LTF: Laparoscopic Toupet fundoplication; PF: Circumferential degrees of the partial wrap; Subg.: Subgroup; EM:
Esophageal motility; RCT: Randomized controlled trial; PCT: Prospective controlled trial; RT: Retrospective trial.

Nissen group, and from 99/218 to 17/197 in the LTF
group. There was no significant difference in remission
rate between the two groups (6.28% »s 8.63%, OR 0.72,
95% CI: 0.59-1.33, P = 0.42).

Adverse results: Perioperative complications

Eleven studies reported the surgical complications in
1622 patients with LNF and 836 patients with LTE. Both
techniques entailed a low (but definite) risk of surgi-
cal morbidity which occurred in 1.30%7-14.28%
of the population after Nissen fundoplication and
in 2.46%"-15.63%"" of the population after Toupet
fundoplication. Lacerations of the gastric fundus and
spleen, bleeding from the spleen or short gastric blood
vessels and pneumothorax were the main disease cat-
egories. However, surgical mortality was also a natural
sporadic event. Only two patients died: one on the 15th
day after LNF due to secondary peritonitis from necro-
sis of the Wrapm], and the other died of esophageal per-
foration and mediastinitis™. The cumulative prevalence
of perioperative complications after LNF and LTF was
4.01% and 5.14%, respectively, with no significant dif-
ference between the groups (4.01% »s 5.14%, OR 0.73,
95% CI: 0.47-1.12, P = 0.15).
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Postoperative symptoms

Dysphagia and need for bougie dilatation: Twenty-
four studies assessed the outcome of dysphagia after
LARS. Various questionnaires were used to define dys-
phagia severity, ranging from no symptoms to very severe
episodes at the end of follow-up. The overall prevalence
of dysphagia after LNF was significantly higher than after
LTF (14.29% »s 11.00%, OR 1.68, 95% CI: 1.12-2.52, P
= 0.01) (Figure 2A). A similar result was also obtained
if only patients with moderate-to-severe dysphagia were
included (12.30% »s 2.74%, OR 3.11, 95% CI: 1.94-5.00,
P < 0.01). For patients with severe symptoms needing
bougie dilatation, prevalence was still significantly higher
after LNF than after LTF (7.91% »s 1.44%, OR 3.67, 95%
CI: 1.90-7.09, P < 0.01). We thought it necessary to carry
out subgroup analyses because preoperative EM was an
important variable in the choice of surgical procedure and
may have an effect on the analyses. Defining esophageal
dysmotility was not consistent in the surgical literature.
Most surgeons would agree that a distal esophageal am-
plitude > 40 mmHg and peristaltic contraction of the
esophageal body of at least 70% indicate normal motili-
ty""™. As described above, subgroup 1 analysis showed that
the surgical procedure had no effect on the occurrence of
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A

Study or subgroup Nissen Toupet Weight Odds ratio Allocation 0Odds ratio
Events Total Events Total (%) M-H, random (95% CI) concealment? M-H, random (95% CI)

Shaw et a/*”, 2010 3 7 1 8 1.9 5.25 (0.40-68.95) Yes —

Laws et a'”, 1997 2 23 1 16 2.0 1.43 (0.12-17.23) Yes _

Guérin et a*, 2007 2 62 0 56 1.5 4.67 (0.22-99.38) Yes —

Mickevicius 3.0 et a/**, 2008 8 31 3 30 4.0 3.13 (0.74-13.20) Yes 4

Patti et a/*, 2004 20 216 12 141 6.4 1.10 (0.52-2.32) Yes -

Booth et a/*", 2008 16 59 5 58 5.2 3.94 (1.34-11.63) Yes —

Chrysos et a/**, 2003 2 14 3 19 2.9 0.89 (0.13-6.18) Yes —

Strate et a/'®!, 2008 30 100 11 100 6.3 3.47 (1.62-7.40) Yes ——

Mickevicius 1.5 et a/*?, 2008 3 33 5 33 3.8 0.56 (0.12-2.56) Yes e

McKernan et a/*®, 1994 2 14 0 14 1.4 5.80 (0.25-132.56) No —

Farrell et a/**, 2000 83 293 15 52 6.7 0.97 (0.51-1.87) No —

Wykypiel et a/*, 2008 6 20 2 20 3.3 3.86 (0.67-22.11) No 4

Hunter et a/*, 1996 7 101 2 83 3.6 3.02 (0.61-14.93) No [ EEE

Wetscher et a/'?, 1997 1 17 1 32 1.6 1.94 (0.11-33.05) No R

Granderath et a/*, 2007 0 28 2 28 1.4 0.19 (0.01-4.05) No -

Erenoglu et a*, 2003 23 118 5 26 5.2 1.02 (0.35-2.98) No —

Sgromo et a*¥, 2008 48 99 22 62 6.7 1.71 (0.89-3.29) No L

Bell et a1, 1996 10 11 3 11 2.1 26.67 (2.31-308.00) No

Pessaux et a*”, 2000 57 1078 27 392 7.3 0.75 (0.47-1.21) No -

Fernando et a/*, 2002 17 113 10 29 5.7 0.34 (0.13-0.85) No —

Fein et a*, 2008 23 74 3 9 3.9 0.90 (0.21-3.93) No —

Wykypiel et a/*”, 2005 21 77 6 132 5.6 7.88 (3.01-20.57) No —

Lund et a/*¥, 1997 10 16 10 46 4.7 6.00 (1.75-20.55) No —_

Bessell et a/'”, 2000 87 761 14 85 6.9 0.65 (0.35-1.21) No —t

Total (95% CI) 3365 1482 100 1.68 (1.12-2.52) ¢

Total events 481 163

Heterogeneity: Tau® = 0.53; y* = 65.84, df = 23 (P < 0.00001); I* = 65% ‘ : : !

Test for overall effect: Z = 2.50 (P = 0.01) 0.001 0.1 1 10 1000

Favours Nissen Favours Toupet
B

Study or subgroup Nissen Toupet Weight 0Odds ratio Allocation Odds ratio
Events Total Events Total (%) M-H, random (95% CI)  concealment? M-H, random (95% CI)

2.2.1 Motility normal (both)

Strate et a/'®, 2008 16 50 3 50 16.7 7.37 (1.99-27.32) Yes —

Laws et ai'”, 1997 2 23 1 16 7.8 1.43 (0.12-17.23) Yes I

Bessell et a/'”!, 2000 58 558 5 21 19.9 0.37 (0.13-1.05) No —

Hunter et a/*", 1996 7 101 2 83 13.7 3.02 (0.61-14.93) No N —

Farrell et a/*, 2000 75 267 9 31 22.7 0.95 (0.42-2.17) No —

Fernando et a/**, 2002 14 88 4 7 13.7 0.14 (0.03-0.70) No E—

Granderath et a/**, 2007 0 28 2 28 5.6 0.19 (0.01-4.05) No

Subtotal (95% CI) 1115 236 100 0.93 (0.32-2.64) o

Total events 172 26

Heterogeneity: Tau® = 1.31; x* = 21.66, df = 6 (P = 0.001); I* = 72%
Test for overall effect: Z = 0.14 (P = 0.89)

2.2.2 Motility abnormal (both)

Patti et a/*, 2004 9 55 12 141 19.3 2.10 (0.83-5.32) Yes S
Strate et a/'®, 2008 14 50 8 50 18.7 2.04 (0.77-5.42) Yes J
Chrysos et a/**, 2003 2 14 3 19 9.9 0.89 (0.13-6.18) Yes —
Farrell et a/*, 2000 8 26 6 21 15.6 1.11 (0.31-3.92) No — .
Bessell et a/'”?, 2000 29 203 9 64 20.7 1.02 (0.45-2.28) No — -

Lund et a*, 1997 10 16 10 46 15.9 6.00 (1.75-20.55) No —
Subtotal (95% CI) 364 341 100 1.75 (1.04-2.94) S

Total events 72 48

Heterogeneity: Tau’ = 0.11; 5° = 6.78, df = 5 (P = 0.24); I’ = 26%
Test for overall effect: Z = 2.11 (P = 0.04)

2.2.3 Motility normal (Nissen) vs motility abnormal (Toupet)

Guérin et a/*®, 2007 2 62 0 56 6.4 4.67 (0.22-99.38) Yes

Patti et a/™!, 2004 18 161 12 141 26.5 1.35 (0.63-2.92) Yes —

Wetscher et a/'?, 1997 1 17 1 32 7.2 1.94 (0.11-33.05) No e
Erenoglu et a/*, 2003 23 118 5 26 22.0 1.02 (0.35-2.98) No ——

Wykypiel et a*, 2008 6 20 2 20 14.1 3.86 (0.67-22.11) No —_. -
Wykypiel et a*”, 2005 21 77 6 132 23.7 7.88 (3.01-20.57) No — -
Subtotal (95% CI) 455 407 100 2.47 (1.08-5.68) -

Total events 71 26

Heterogeneity: Tau® = 0.51; x* = 10.94, df = 5 (P = 0.05); I’ = 54%
Test for overall effect: Z = 2.14 (P = 0.03)

L Il
0.01 0.1 1 10 100
Favours Nissen Favours Toupet
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C
Study or subgroup Nissen Toupet Weight 0Odds ratio Allocation 0Odds ratio
Events Total Events Total (%)  M-H, random (95% CI)  concealment? M-H, random (95% CI)
3.3.1 Postoperative gas bloating
Chrysos et a/**!, 2003 3 14 3 19 6.7 1.45 (0.25-8.58) Yes R L
Guérin et a/*®, 2007 62 0 56 3.1 2.76 (0.11-69.04) Yes
Booth et a/*"), 2008 11 59 6 58 9.7 1.99 (0.68-5.79) Yes 4 -—
Wykypiel et a/*”, 2005 18 77 6 132 10.1 6.41 (2.42-16.97) No —
Sgromo et a*¥, 2008 33 99 23 62 11.5 0.85 (0.44-1.65) No —
Wykypiel et a*”, 2008 6 20 0 20 3.6 18.38 (0.96-352.57) No | N
Granderath et a/*”, 2007 17 28 7 28 9.3 4.64 (1.48-14.54) No —
Fernando et a/°*, 2002 60 113 18 29 10.8 0.69 (0.30-1.60) No — -
Bell et a1, 1996 9 11 3 11 5.8 12.00 (1.58-91.08) No R
Fein et a/*”!, 2008 63 74 5 9 7.9 4,58 (1.06-19.78) No -
Coster et a/*®, 1997 70 82 38 62 10.9 3.68 (1.66-8.18) No —
Radajewski ef a/*?, 2009 36 51 29 43 10.6 1.16 (0.48-2.79) No R —
Subtotal (95% CI) 690 529 100 2.42 (1.37-4.26) <o
Total events 327 138
Heterogeneity: Tau® = 0.55; y* = 30.48, df = 11 (P = 0.001); * = 64%
Test for overall effect: Z = 3.06 (P = 0.002)
3.3.2 Postoperative inability to belch
Guérin et a*, 2007 0 62 2 56 4.9 0.17 (0.01-3.71) Yes
Booth et a/*", 2008 34 59 24 58 16.0 1.93 (0.92-4.02) Yes |
Wykypiel et a*, 2008 6 20 0 20 5.1 18.38 (0.96-352.57) No F— >
Sgromo et a/**, 2008 74 99 55 62 14.9 0.38 (0.15-0.93) No N
Granderath et a/*”, 2007 26 28 7 28 10.1 39.00 (7.32-207.87) No —
Fernando et a/*®, 2002 22 113 5 29 13.8 1.16 (0.40-3.38) No —
Wykypiel et a/*”, 2005 26 77 9 132 15.4 6.97 (3.05-15.90) No —
Coster et a*®, 1997 12 82 0 62 5.4 22.16 (1.29-382.06) No - . >
Radajewski er a/*?, 2009 20 51 7 43 14.4 3.32 (1.24-8.89) No —
Subtotal (95% CI) 591 490 100 3.02 (1.14-7.95) -
Total events 220 109
Heterogeneity: Tau® = 1.54; x* = 42.66, df = 8 (P < 0.00001); /> = 81%
Test for overall effect: Z = 2.23 (P = 0.03)
L Il Il J
0.01 0.1 1 10 100

Favours Nissen Favours Toupet

Figure 2 Pooled analysis using the Mantel-Haenszel method and a random-effect model. A: Overall rates of dysphagia after laparoscopic Nissen fundoplication
(LNF) and laparoscopic Toupet fundoplication (LTF); B: Subgroup dysphagia depending on preoperative esophageal motility after LNF and LTF; C: Postoperative gas

bloating and inability to belch after LNF and LTF.

postoperative dysphagia if preoperative EM was normal (P
= 0.89). Howevert, in subgroup 2, patients with abnormal
EP, the prevalence of dysphagia after LNF was still more
common than after LTF (P = 0.04). In subgroup 3, even
though the surgical choice was in accordance with the so-
called “tailored procedure”, LNF also led to a significantly
higher risk of developing postoperative dysphgia than
LTF (P = 0.03) (Figure 2B).

Gas-bloat syndrome or gas-related symptoms: Gas-
related symptoms (“gas-bloat syndrome”) were described
in 12 studies involving > 1200 patients. Gas-bloat syn-
drome included gas bloating, inability to belch, flatulence,
postprandial fullness, and epigastric pain. The main objec-
tive evaluation of gas-related symptoms was done using
a verbal rating scale using the items mentioned above.
Overall, 47.39% (327/690) of patients after LNF and
26.09% (138/529) of patients after LTF suffered from
gas bloating, whereas 37.22% (220/591) after LNF and
22.24% (109/490) after LTT were unable to belch. Gas
bloating and inability to belch were more common in the
LNF group and a significant difference between LNF and
LTF was also further confirmed to reach a significant level

(Figure 2C).
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Recurrence and re-operation

Heartburn and reflux recurrence: Eleven studies inves-
tigated the incidence of postoperative heartburn (consid-
ered to be the cardinal symptom of GERD recurrence).
Heartburn occurred in 6.45%-60.29%"" of the popula-
tion after LNE and in 5.26%""-55.10%"" after LTE No
statistically significant difference was found between LNF
and LTF concerning the cumulative prevalence of heart-
burn (32.97%, 331/1004 »s 31.09%, 157/505, OR 0.83,
95% CI: 0.52-1.33, P = 0.45, respectively).

Nine studies reported the postoperative recurrence
of GERD. However, the standard of GERD recurrence
was not uniform because some were judged according
to symptoms such as reflux, chest pain, and heartburn,
whereas others were based on the endoscopic character-
istics and 24-h gastric monitoring of pH (e.g persistent
esophagitis, DeMeester score™™). In our analysis, the
cumulative prevalence of reflux recurrence was slightly
higher after LTF than after LNEF, but this difference was
not significant (6.50%, 64/985 »s 9.42%, 84/892, OR
0.73, 95% CI: 0.35-1.53, P = 0.40).

Re-operation: Re-operation prevalence was described
in 15 trials involving > 3800 patients. The main causes

June 28, 2010 | Volume 16 | Issue 24 |



Shan CX et a/. Laparoscopic Nissen and Toupet fundoplication

of re-operation were persistent dysphagia, severe reflux
symptoms, hiatus hernia recurrence, and other severe
treatment failures. Although the re-operation rate after
LNF was slightly higher than after Toupet fundoplication,
4.40% (115/2616) vs 3.68% (47/1276), the difference was
not significant (OR 1.29, 95% CI: 0.73-2.29, P = 0.38).
The morbidity associated with re-operation after LNF
for GERD ranged from 1.56%"" to 27.27%", and in the
LTF group the rates varied from 1.00%™ to 17.5%,

DISCUSSION

Lower morbidity and mortality, shorter hospitalization
and faster convalescence made LLARS so attractive to
patients with GERD. Since Nissen procedure was first
reported a decade ago, it has been adopted as a tremen-
dously successful procedure for reflux control, and it is
therefore more often performed than partial fundoplica-
tion. However, numerous recent researches witnessed a
strong debate between Nissen and Toupet fundoplica-
tions''", shifting the attention to postoperative failures
due to mechanical problems (e.g. dysphagia), rather than
worries about the recurrence of disease.

Our analysis is a comprehensive and detailed system-
atic literature review of 32 articles reporting the surgical
outcomes of 6236 patients with GERD after LN and
LTE It demonstrated that the latter is advantageous over
the former, showing similar outcomes of satisfaction rate,
endoscopic improvement, perioperative complication
occurrence, reflux recurrence and re-operation, but a sub-
stantially reduced prevalence of postoperative symptoms
(e.g. dysphagia, gas-bloat syndrome).

Patient satisfaction is a reasonable and accurate in-
dex for assessing the efficacy of surgical treatment for
GERD""". In our meta-analysis, > 90% of the study
populations reported excellent or good results in the LNF
and LTF groups. Bearing in mind that the subjective de-
scription of patients was not always in accordance with
objective ﬁndings[48], we further analyzed the alteration of
LES pressure and remission of esophagitis after construc-
tion of a mechanical anti-reflux barrier. Elevating the rest-
ing pressure of the LES played a crucial role in controlling
reflux symptoms, blocking the natural history of Barrett’s
esophagus and reducing the risk of malignancy. We also
found that LNF and LTF could increase the LES pressure
and improve preoperative esophagitis. Even though the
amplitude of elevation of LES pressure was significantly
lower after LTF than after LNF it seemed that it remained
sufficiently powerful to resist the reflux of gastric con-
tents. These subjective assessments and objective evalu-
ations supported the point of view that LTF can control
reflux symptoms for GERD.

The prevalence of perioperative complications showed
no significant difference between groups, indicating that
neither procedure was more technically difficult or more
demanding of surgical skills. However, the prevalence of
postoperative dysphagia and gas-related symptoms was
much higher after LNF than after LTE. Even though the
mechanism of gas-related symptoms is unclear™, these
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results suggest that wrap type and alteration in LES pres-
sure were the underlying causes.

Dysphagia was still the complication of greatest con-
cern and presented in three scenarios: acute total dyspha-
gia immediately after surgery; mild dysphagia within the
first postoperative 6-8 wk; and persistent chronic dyspha-
gla after the postoperative 6-8 wk!"™**! Some authors
thought that dysphagia converges and the difference nor-
malizes within 12 mo"*>”. This study analyzed the preva-
lence of chronic dysphagia at the end of follow-up, and
the mean duration of follow-up of most included studies
was > 12 mo. A subgroup analysis was also executed to
incorporate the variable of EM. It seemed that in normal
motility patients (subgroup 1), extent of anti-reflux barrier
did not affect the possibility of dysphagia. But in patients
with abnormal motility (subgroup 2), the higher dyspha-
gia rate after LNF supported that the tailored approach
should be preserved. Even using the tailored approach
(subgroup 3), the prevalence of dysphagia after LTF was
still significantly lower than after LNE These results in-
dicated that, irrespective of EM status, LTF would be a
safer choice in reducing this complication.

Concerns regarding GERD recurrence made sur-
geons select the Nissen technique rather than the Toupet
technique for a long time. The similar prevalence of
reflux recurrence between LNF and LTF groups in our
analyses appeared to confirm the effectiveness of the
Toupet procedure from another viewpoint. However,
the value of this index may be slightly inferior. A De-
Meester score > 14.7 was a generally accepted criterion,
but the standards of GERD recurrence of selected re-
searches were not uniform. Some were judged based on
symptoms, some on endoscopic manometry. Further-
more, even though specific pH changes in the gastric
environment were related to symptoms to some extent,
inconsistency of poor correlation between postoperative
reflux symptoms and reflux abnormal DeMeester scores
were noted in many instances” ",

For re-operation, we did not divide subgroups accord-
ing to causes such as recurrence of reflux or complica-
tions. The reason was that they were a miserable experi-
ence for the patients and also indicated the failure of
primary surgery. The re-operation prevalence between the
two groups was comparable. A remarkable phenomenon
162324 Was that a large propor-
tion of patients needing re-operation after LNF possessed

discovered in some studies

a intact wrap during surgery with herniation of the wraps
into the mediastinum. Nevertheless, it was rarely detected
and presented after LTE. The technical issue of a suture
between the posterior wall of the wrap and the two crura
of the diaphragm, or a suture between the upper portion
of the wrap and the anterior edge of the hiatus, has been
proposed to maintain the wrap in an adequate abdominal
position and to avoid its rotation and migration.

In conclusion, the results of the present meta-analysis
suggested that LTT might be the current procedure of
choice to treat GERD. It should be advocated as a more
physiologic alternative for Nissen repair, allowing a re-
duced morbidity rate with similar efficacy in reflux control
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and recurrence. The surgical patterns might be a prior
factor to preoperative esophageal motility in affecting the
postoperative dysphagia after LARS. More multicenter,
randomized controlled trials including objective outcome
assessment are required to further confirm the value of

LNF and LTE
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