Chapter 36
Partial Versus Total Fundoplication for GERD
in Patients with Normal Esophageal Motility

Marco E. Allaix and Marco G. Patti

Abstract A laparoscopic total fundoplication is considered today the gold standard
for the surgical treatment of gastroesophageal reflux disease (GERD). Short-term
outcome is excellent, with low perioperative morbidity and fast recovery; symptom
relief and reflux control are achieved in about 80-90 % of patients 10 years after
surgery. However, a small but clinically relevant incidence of postoperative dyspha-
gia and gas-related symptoms is reported. Debate still exists about the best antire-
flux operation and during the last two decades the surgical outcomes of laparoscopic
partial fundoplication (anterior or posterior) have been compared to those achieved
after a laparoscopic total fundoplication. This chapter reviews the results of partial
and total fundoplication for the treatment of GERD in patients with normal esopha-
geal motility.

Keywords Gastroesophageal reflux disease * Total fundoplication ¢ Partial anterior
fundoplication e Partial posterior fundoplication ¢ Dysphagia * Gas bloating

Introduction

A laparoscopic total fundoplication (LTF) is considered today the procedure of
choice for the surgical treatment of gastroesophageal reflux disease (GERD): it
increases the resting pressure and length of the lower esophageal sphincter (LES),
decreases the number of transient LES relaxations, and improves quality of
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esophageal peristalsis [1, 2]. A LTF is associated with less morbidity and similar
long-term outcomes compared with open fundoplication [3]. Long follow-up stud-
ies have shown that control of symptoms is achieved in about 80-90 % of patients
10 years after surgery [4, 5], with similar safety and efficacy in young and elderly
patients [6].

Several randomized clinical trials (RCTs), mostly from Australia, have found
that a LTF is as effective in controlling reflux as a laparoscopic partial fundoplica-
tion (LPF), but it is associated with a higher incidence of postoperative dysphagia
and gas-related symptoms. [7] On the other hand, many studies from the United
States have reported similar rates of postoperative dysphagia after LTF and LPF,
with a LPF being less effective in controlling reflux than a LTF. [1, 8, 9] The follow-
ing chapter reviews the surgical outcomes of LTF and LPF in the treatment of
GERD in patients with normal esophageal motility.

Search Strategy

Full text articles in English were selected from searches of the Pub-Med database
(from 1991 to present) using the following search terms, either alone or in combina-
tion: “gastroesophageal reflux disease”, “laparoscopic”, “total fundoplication”,

“partial anterior fundoplication”, “partial posterior fundoplication”, “dysphagia”,

“recurrent reflux”, “gas-bloat syndrome”. The reference list of all the identified
papers was checked for additional articles for inclusion in this review.

Results

Laparoscopic Fundoplication: Total or Partial?

LTF is a very effective surgical procedure for the treatment of GERD with excellent
results in most patients; however it is associated with a small but significant inci-
dence of postoperative dysphagia and gas-related symptoms. Several strategies have
been proposed to minimize or prevent these adverse effects, such as division of
short gastric vessels during LTF, and use of several variants of LPF (posterior, ante-
rior 90°, anterior 180°) (Table 36.1).

Short gastric vessels division has been suggested as possible factor that might
improve postoperative outcomes. Long-term results of several RCTs failed to dem-
onstrate any reduction of postoperative dysphagia in patients undergoing total fun-
doplication with short gastric division compared with those who underwent total
fundoplication without short gastric vessel division [20-22]. Two of these RCTs
have shown an association between short gastric vessel division and wind-related
effects [20, 22]. However, the studies were characterized by heterogeneity and
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Table 36.1 Surgical outcomes after laparoscopic anterior partial fundoplication and laparoscopic
total fundoplication (LTF)

Acid Quality of

Reference Fundoplication N Follow-up Heartburn exposure Dysphagia  evidence

Watson et al. [10] Anterior 180° 54 6 months Partial = Partial = Partial < LTF Moderate
LTF 53 LTF LTF

Ludemann et al. [11] Anterior 180° 50 5 years  Partial = NP Partial < LTF Moderate
LTF 51 LTF

Cai et al. [12] Anterior 180° 41 10 years Partial= NP Partial = LTF Moderate
LTF 48 LTF

Broeders et al. [13]  Anterior 180° 36 14 years Partial > Partial > Partial < LTF Moderate
LTF 41 LTF LTk

Baigrie et al. [14]  Anterior 180° 79 2 years  Partial= NP Partial < LTF Moderate
LTF 84 LTF

Watson et al. [15] Anterior 90° 60 6 months Partial > Partial = Partial < LTF Moderate
LTF 52 LTF LTF

Watson et al. [16] Anterior 90° 53 5years  Partial > NP Partial = LTF Moderate
LTF 44 LTF

Spenceetal. [17]  Anterior 90° 40 1 year Partial = Partial > Partial < LTF Moderate
LTF 39 LTF LTF

Watson et al. [18] Anterior 90° 37 5 years Partial = NP Partial < LTF Moderate
LTF 37 LTF

Broeders et al. [19]° Anterior 90° 90 5 years  Partial > NP Partial < LTF Moderate
LTF 81 LTF

NP not performed
“Performed in 8 LPF and 10 LTF
®Combined analysis of Refs [16]. and [18]

inherent poor methodological quality, and experts in North America advocate rou-
tine division of the short gastric vessels [23]. In the open era, small RCTs with short
follow-up periods did not show significant differences in the incidence of dysphagia
between a total and a posterior partial fundoplication [24-26]. In the laparoscopic
era, several RCTs aimed to find the ideal antireflux technique, comparing LTF to
posterior LPF, 180° anterior LPF, and 90° anterior LPF.

Anterior 180° vs. LTF

Watson et al. [10] reported in 1999 the short-term results of a prospective double-
blind RCT that compared 53 GERD patients treated with LTF and 54 GERD patients
undergoing an anterior 180° LPF. Patients with a severe esophageal motility disor-
der were excluded. Postoperative dysphagia, heartburn and patients satisfaction
were assessed using standardized clinical grading systems. At 6 months, LPF
patients experienced significantly less dysphagia for solid food (15 % vs. 40 %,
p=0.008), were more likely to belch normally, reported less flatulence, and their
level of satisfaction was higher than in patients treated with LTF. No differences
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were observed in terms of heartburn (9 % in both groups), and mean acid exposure
at 24-h pH monitoring. The authors concluded that anterior 180° LPF achieves
equivalent control of reflux and is associated with improved clinical outcomes at
6 months.

The 5-year follow-up results of this RCT based on standardized questionnaires
confirmed in 101 patients (51 LTF, 50 LPF) similar heartburn control in the two
groups (10 % LTF vs. 20 % LPF, p=0.172), lower incidence of dysphagia, abdomi-
nal bloating and inability to belch among LPF patients, with high patients satisfac-
tion scores in both groups, proving the durability of anterior 180° LPF. [11]

Finally, 10-year follow-up data obtained in 89 patients (48 LTF and 41 LPF)
using a standard clinical questionnaire showed that both LTF and anterior 180° LPF
are durable, safe and effective, with no significant differences in terms of heartburn
control, use of Proton Pump Inhibitors (PPIs), incidence of dysphagia, and overall
satisfaction [12]. However, when patients were tested with manometry and ambula-
tory 24-h impedance- pH monitoring at 14 years follow-up, mean LES resting and
relaxation pressures were lower and acid, weakly acidic, liquid and mixed reflux
episodes were more common after LPF. LPF patients experienced more frequent
heartburn than LTF patients, while dysphagia was less common. [13]

Similar results were obtained by Baigrie et al. [14] They randomized 163 GERD
patients, regardless of motility findings, to a LTF (84 patients) or an anterior 180°
LPF (79 patients), with no division of the short gastric vessels. There were no sig-
nificant differences in heartburn according to the assessment by visual analogue
scale between the two groups at 3, 12, and 24 months. Patients after LPF had signifi-
cantly less dysphagia at each follow-up interval. No differences were reported in
patient satisfaction scores.

Anterior 90° vs. LTF

Although postoperative dysphagia and gas-related problems are reduced after ante-
rior 180° LPF compared to LTF, they are still reported in some patients. This led in
the late 1990s to the development of a 90° anterior LPF, that was compared to LTF
in several RCTs.

Watson et al. [15] published in 2004 the short-term outcomes of a multicenter,
prospective, double-blind RCT: 112 GERD patients were randomized to anterior
90° LPF (60 patients) or LTF with division of the short gastric vessels (52 patients).
Patients with esophageal motility disorders were excluded from the study. Clinical
outcomes in terms of dysphagia, heartburn and overall satisfaction were measured
using multiple clinical grading systems at 1, 3, and 6 months postoperatively.
Esophageal manometry, 24-h pH monitoring, and upper endoscopy were performed
3—4 months after surgery. No significant differences were observed in terms of early
postoperative morbidity and length of postoperative stay. At 6 months, dysphagia
and flatulence were more frequently experienced by patients undergoing LTF. LES
pressure, acid exposure and endoscopic findings were similar at 3—4 months after
both procedures. The incidence of heartburn assessed by yes/no questions was
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similar in the two groups at 1 and 3 months, while it was significantly higher after
LPF at 6 months (19 % vs. 4 %, p=0.03). Overall satisfaction was higher after LPF.
Based on these data, the authors concluded that anterior 90° LPF provides effective
reflux control, and it is followed by less dysphagia and gas-related symptoms than
LTF. The 12-month follow-up of clinical outcome based on analog scales showed
that patients after LPF were less likely to experience dysphagia than patients treated
with LTF, while no differences were observed at 5 years. A reduced incidence of
heartburn was reported after LTF compared to LPF at 12 months and 5 years.
Overall satisfaction was similar in both groups of patients over time. [16]

Spencer et al. [17] published in 2006 the short-term results of a RCT that com-
pared 40 patients undergoing anterior 90° LPF and 39 patients treated with LTF
without division of the short gastric vessels. Patients with severe esophageal motil-
ity that contraindicated a LTF were excluded from the study. At 1-year follow-up,
LTF was associated with higher rates of dysphagia, while no differences were
reported for the assessment of heartburn by the visual analogue scale. However,
24-h pH monitoring showed a significantly lower percentage time with pH less than
four in the LTF group. At manometry, postoperative LES resting pressure was simi-
lar in the two groups, while LES residual relaxation pressure was significantly
higher after LTF. Seventy-four patients were available for analysis of clinical out-
come using standardized questionnaires at 5 years [18]. The authors found that the
incidence of dysphagia and bloating was higher after LTF when measured by an
analogue score. There were no significant differences in terms of heartburn control
and overall satisfaction, although PPIs were more frequently used after LPF (29.7 %
vs. 8.1 %). However, manometry and pH monitoring were not performed.

Broeders et al. [19] combined raw data sets from these 2 RCTs, and used the
original data to determine the clinical outcomes at 5 years follow-up. Data were
available from a subset of 90 patients undergoing LPF and 82 patients treated with
LTF. Heartburn scores were significantly higher after LPF, and the use of PPIs was
more common. In this group of patients, however, dysphagia and gas-related symp-
toms were less frequent. Overall satisfaction with the surgical outcomes was simi-
lar. No differences were observed in terms of endoscopic dilatations performed for
dysphagia (2 % vs. 6 %, p=0.202), and the number of reoperations (10 % vs. 4.9 %,
p=0.212). In particular, the most frequent indication for reoperation was recurrent
reflux in the LPF group, and dysphagia in the LTF group.

Summary

Both 180° and 90° anterior LPF are associated with less postoperative dysphagia than
LTF at 5 year follow-up. However, at 10 years after surgery, the outcome following
anterior 180° LPF and LTF are not significantly different [12]. At 5 years, the inci-
dence of reflux symptoms (i.e. heartburn) and use of PPIs after anterior 180° LPF and
LTF were similar, but higher after 90° anterior LPF than LTF. Recurrent reflux is the
most common indication for surgical revision of an anterior LPF, while persistent
dysphagia is the leading cause for reoperation after LTF. However, the overall number
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of surgical revisions is not significantly different comparing LPF and LTF. Overall
patient satisfaction rating is similar after both subtypes of anterior LPF and LTF.

However, these results should be interpreted with caution. Indeed, most RCTs
included small number of patients, did not perform 24-h pH monitoring to evaluate
the incidence of reflux at long-term follow-up, and used symptom control and use
of PPIs as a marker of surgical outcome. Many studies have in fact shown that when
ambulatory 24-h pH monitoring is performed to test patients with recurrent heart-
burn, pathological reflux is present in less than 40 % of cases [27-30]. On the other
hand, long-term studies have shown a less effective control of gastroesophageal
reflux with a LPF rather than a LTF. [1, 8, 9] Recurrence of gastroesophageal reflux
confirmed by pH monitoring at 5 years is reported in more than 50 % of patients
after LPF. [1, 8, 9] Based on these data, we feel that a LTF is the procedure of choice
for the treatment of GERD in patients with normal esophageal motility.

Posterior vs. LTF

Laparoscopic posterior fundoplication has been proposed as an alternative to LTF to
reduce the incidence of postoperative dysphagia and gas-related symptoms in
GERD patients with normal esophageal peristalsis. Several large RCTs have been
published, but the results of these studies did not show significant differences and
did not permit definitive conclusion (Table 36.2). Broeders et al. [7] recently pub-
lished a systematic review and meta-analysis of RCTs that compared LTF to Toupet

Table 36.2 Surgical outcomes after laparoscopic posterior partial fundoplication (Toupet) and
laparoscopic total fundoplication (LTF)

Follow-up Acid Quality of

Reference ~ Fundoplication N (months) Heartburn exposure Dysphagia evidence

Booth Toupet 63 12 Toupet = LTF Toupet = Toupet = LTF Low
etal. [31] LTF 64 LTF

Chrysos Toupet 19 12 NA NA Toupet = LTF Low
etal. [32] LTF 14

Guérin Toupet 63 12 Toupet = LTF NA Toupet = LTF Low
etal. [33] LTF 77

Laws Toupet 16 27 Toupet = LTF NA Toupet = LTF Low
etal. [34] LTF 23

Mickevicius Toupet 77 12 Toupet = LTF NA Toupet = LTF Low
etal. [35] LTF 76

Shaw Toupet 50 60 Toupet = LTF Toupet = Toupet = LTF High
etal. [36] LTF 50 LTF

Strate Toupet 100 24 Toupet = LTF Toupet > Toupet < LTF Low
etal. [37] LTF 100 LTF

Broeders Toupet 388 Toupet = LTF Toupet = Toupet < LTF Low
etal. [7]* LTF 404 LTF

NA not available
“Metanalysis of the RCTs included in the table
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(posterior partial) for GERD, aiming to establish the best surgical procedure of
choice according to the highest level of evidence. They identified 7 RCTs compar-
ing 404 LTF patients and 388 Toupet patients [31-37]. The methodological quality
of the included RCTs ranged from poor to excellent, with a median Jadad score of
2 (range, 1-5). Follow-up ranged between 12 (4 RCTs) and 60 months (1 RCT).
LTF was associated with a significantly higher prevalence of dysphagia, inability to
belch and gas bloating after surgery, more endoscopic dilatations and more surgical
reoperations. No differences were observed for recurrent pathological acid expo-
sure, esophagitis, reflux symptoms, and overall patient satisfaction.

Summary

Toupet fundoplication and LTF achieve similar reflux control. Toupet fundoplica-
tion is associated with reduced postoperative dysphagia, need for endoscopic dilata-
tion, reoperation rates and prevalence of gas-related symptoms compared with LTF.
These initial mechanical advantages however seem to disappear over time, as
recently demonstrated by Mardani et al.. [38]

However, this metanalysis presents some major limitations. There was heteroge-
nous methodological quality of the RCTs included in the study. The studies included
different indications for surgery (GERD proven on 24-h pH monitoring, GERD
proven on upper endoscopy, GERD requiring daily PPI therapy). The follow-up was
short-term. Only a small number of patients was enrolled in each RCT. There was no
objective evaluation of heartburn by 24-h pH monitoring after antireflux surgery.

Longer follow-up data are necessary to confirm similar long-term outcomes after
Toupet and LTF beyond 5 years, since several large prospective and retrospective
studies suggested poorer long-term reflux control after Toupet fundoplication. For
instance, Jobe et al. [39] found in 100 consecutive GERD patients that 24-h ph moni-
toring was abnormal in 51 % of all patients and in 39 % of asymptomatic patients
after laparoscopic Toupet fundoplication. Similarly, Patti et al. [1] found that at
70 months after surgery, 56 % of patients after laparoscopic posterior fundoplication
but only 28 % after LTF had persistent reflux confirmed by 24-h pH monitoring. After
posterior fundoplication, more patients took PPIs (25 % vs. 8 %) or required a second
operation (9 % vs. 3 %). The incidence of postoperative dysphagia was similar in the
two groups, showing that the type of fundoplication (total vs. partial) is not a risk
factor for dysphagia. Based on these data, we feel that a LTF is today the procedure
of choice for the treatment of GERD in patients with normal esophageal motility.

Laparoscopic Partial Fundoplication: Anterior or Posterior?

Based on the similar reflux control and reduced postoperative dysphagia after LPF
reported in several RCTs, a few studies investigated the surgical outcomes of differ-
ent partial fundoplications. Hagedorn et al. [40] looked at the efficacy and
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mechanical consequences in 95 GERD patients who were randomized to have an
anterior 120° LPF (47 patients) or a posterior (Toupet) LPF (48 patients). At
12-months, both procedures were effective in reducing reflux symptoms. However,
significantly fewer patients experienced postoperative heartburn and regurgitation
after a posterior LPF. Similarly, significant differences were observed in 24-h pH
monitoring in favor of posterior LPF: even if acid exposure was reduced after both
operations, normal levels were achieved only after a posterior LPF. No significant
differences between the two groups were recorded in terms of postoperative dys-
phagia and ability to belch. At 5 years, the long-term results of this RCT showed
that a posterior LPF provided significantly better heartburn and regurgitation con-
trol, with lower number of reoperations and use of PPIs. [41]

In summary, posterior LPF achieves better reflux control, with no increase in
postoperative dysphagia at short- and long-term follow-up. However, further large
RCTs with long-term follow-up are needed to confirm these results. Based on these
limited data, we feel that a posterior LPF is superior to an anterior LPF.

Conclusions

A LTF is the procedure of choice for the treatment of GERD patients. A LPF, either
anterior (180°) or posterior, should be performed only in patients with GERD sec-
ondary to scleroderma and in patients with achalasia, since a LTF would impair
esophageal emptying and cause dysphagia.

A Personal View of the Data

In patients with GERD and normal esophageal peristalsis I perform a total fundopli-
cation. In my experience, long term follow up has shown that a total fundoplication
is superior to a partial fundoplication in terms of reflux control, and it is associated
to a similar incidence of post-operative dysphagia.

Recommendation

* A total laparoscopic fundoplication is recommended for patients in whom
surgical therapy of gastroesophageal reflux disease is indicated. (Evidence
quality moderate; weak recommendation)
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