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Introduction

The results of the surgery of gastro-esophageal reflux are
irrefutable. Multiple clinical studies have shown its effec-
tiveness to control pathological gastro-esophageal reflux.
Comparisons with a suitable medical treatment regularly
demonstrated its superiority and even, in the less favorable
studies, its equivalence [1-4]. If surgery is effective in con-
trolling reflux, it nevertheless generates side effects that are
reported by a majority of the patients [5—8]. Typically, these
side effects are dysphagia, to varying degrees, a difficulty or
inability to belch and, in corollary, a tendency to abdominal
bloating and flatulence. They have a mechanical origin,
related to a hyper-competence of the antireflux barrier. To
reduce them, changes to the architecture of the valve have
been proposed, from a completely circular valve to varying
degrees of partial valves [9]. The importance and impact of
the side effects on the quality of life of patients depend on
proper selection of patients, technical quality of the surgical
procedure, and on the physiological principles of antireflux
procedures. They are generally more severe in the immediate
postoperative course and decrease in the long course, either
because the antireflux mechanism weakens, or because of
addiction or adaptation of the body of the patient, or by a
phenomenon of psychological habituation [6, 10].
Nevertheless they can be extremely disabling in some
patients, and can pose therapeutic problems. In general, the
management strategy will be either conservative manage-
ment, endoscopy, or further. The most appropriate strategy
varies according to the individual patient and the particular
problem, and for this reason it must be tailored to the specific
situation.
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Antireflux Barrier and Fundoplication

The antireflux barrier corresponds to the Gastro-Esophageal
Junction (GEJ), which is a complex anatomical zone whose
functionality is dependent on the intrinsic lower esophageal
sphincter (LES), the muscles of the diaphragm (extrinsic),
the integrity of the phreno-esophageal ligament and the per-
sistence of the angle of His (gastric flap valve).

Current understanding of gastroesophageal reflux makes
a distinction between LES relaxation and GEJ opening, the
latter being essential for reflux to occur [11]. The opening of
the GEJ when swallowing, or during TLESR episodes, is the
result of relaxation of the LES (internal component) and
focal inhibition of the pillars of the diaphragm during inspi-
ration (external component) [12, 13]. This results in a signifi-
cant reduction of the intraluminal GEJ pressure. In addition
to relaxation, there is a proximal migration of the GEJ, more
important during TLESR than swallowing [11, 14]. The
proximal movement may be a means by which the gastric
flap valve is overcome and the GEJ lumen opens in order to
allow the air to escape. Studies have shown that most epi-
sodes of belching occurred during TLESRs [15].

Reduction of hiatus hernia and re-approximation of the
diaphragmatic pillars, restoration of intra-abdominal length
of the esophagus, re-creation of the flap valve of the esopha-
gus, mechanical compression of the esophagus can, either
isolated or combined, lead to an increased pressure at the
level of the GEJ, a decreased incidence of transient lower
esophageal sphincter relaxations and incomplete GEJ relax-
ation on swallowing or during transient sphincter relaxation,
which are the hypothetical mechanisms of efficacy of a fun-
doplication [16—18].

With regard to the effect of fundoplication on LES pressure
and relaxation, there are conflicting data about whether it
increases basal LES pressure by exerting a mechanical com-
pressive effect on the LES [19, 20]. Jiang et al. did not find any
significant change in basal LES pressure after fundoplication
in an animal model and concluded that the effects of fundopli-
cation were not related to the compressive effects of surgical
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wrap [21]. Fundoplication reduces cranial displacement and
relaxation of the LES in response to axial stretch and vagal
nerve stimulation [19]. Diminution of cranial displacement of
LES after fundoplication surgery was also reported by Kahrilas
et al. [21]. They suggest also that the major contribution in
terms of pressure is provided by the re-calibration of the hiatal
opening and the restoration of the contact of the diaphragmatic
pillars with the GEJ, the fundoplication essentially ensuring
the length of the subdiaphragmatic zone of high-pressure [22].
The effect of the cruroplasty adds to the repositioning and the
strengthening of the lower esophageal sphincter by the fundo-
plication. These concepts are important because they explain
the variability of the results obtained by different operators,
which close more or less the hiatal opening and create valves
of variable length [23].

More recently, a new technology based on impedance pla-
nimetry allows to study the dynamics of the GEJ, and in par-
ticular its distensibility [24]. Years ago, Harris et al. identified
that sphincters do not necessarily need to contract tightly to
be competent, and their work suggested that resistance to
distension by measurement of radial force should be the
prime determinant of sphincteric strength [25]. This param-
eter appears more appropriate than the simple measures of
intraluminal pressure, as it is provided by manometry, and
takes into account the Cross Sectional Area of opening of the
junction in response to intraluminal controlled parameters of
distension. This allows measuring the resistance to the open-
ing of the junction and better reflects the physiological
reality. Kwiatek et al. have demonstrated, using this technol-
ogy, that the less distensible zone of the GEJ is the hiatal
orifice, in healthy individuals and after fundoplication, that
the distensibility of the hiatus was significantly higher during
the post-deglutition relaxation, but was reduced after fundo-
plication, and that, after fundoplication, patients have a more
reduced distensible segment than controls [26]. These results
confirm the data of post-operative manometry showing a
reduction in the capacity of relaxation of the high pressure
zone after surgery [16, 27-29].

Dysphagia

Dysphagia is a common side effect of fundoplication, reported
between 10 and 90 %, to varying degrees, for which there may
be several reasons [30, 31]. The two components of the GEJ
competency and distensibility, the diaphragm and the lower
esophageal sphincter, are modified during fundoplication, and
may, alone or in a combined manner, modify the flow through
the GEJ. This increased resistance at the GEJ is inevitable and
usually the esophagus adapts its propulsive power, provided
that it has sufficient reserves [27-29, 32-34].
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The relationship between GEJ transit and symptoms of
dysphagia is still incompletely understood. Theoretically,
GEJ transit depends on several mechanical parameters
including viscosity of the bolus, the pressure gradient across
the GEJ, and the resistance to flow across the GEJ. GEJ tran-
sit after fundoplication is associated with an elevated
intrabolus pressure. This pressure, built up during the time
between arrival of the front of the bolus at the GEJ and the
actual opening of the GEJ, is required to physically open the
GEJ during swallow induced LES relaxation. Scheiffer et al.
reported that postoperative dysphagia scores do not relate to
manometric parameters but are related to the transit time of
both liquid and solid boluses across the GEJ [35]. The
reduced GEJ transit efficacy is due to the increased outflow
resistance evident from the narrowed and elongated hiatal
passage likely due to a reduced GEJ compliance limiting
GEJ opening. Common factors of GEJ transit in several stud-
ies are impaired GEJ relaxation [27, 36] and minimal diam-
eter of opening of the GEJ [37, 38]. Recent studies of the
distensibility of the GEJ with impedance planimetry showed
that the least distensible locus (narrowest cross-sectional
area) within the GEJ was consistently found at the hiatus in
patients who have had Nissen fundoplication [26, 35]. These
findings emphasize the importance of the functional balance
between intrinsic and extrinsic contractile components of the
GEJ in modulating trans-sphincter flow—a balance that is
difficult to normalize with surgery. A reduction in the
prevalence of dysphagia after fundoplication has been
achieved through modifications to operative technique [23,
39, 40].

Too tight a crural repair, too tight or twisted a fundoplica-
tion, too long a valve, cause dysphagia. In addition, a malpo-
sition or a displacement of the valve of fundoplication
(slippage) can lead also to dysphagia. This anomaly is usu-
ally associated with recurrent reflux as one of the compo-
nents of the GEJ, the LES, is not or is no more corrected.

Management
Acute Postoperative Dysphagia

In a small number of patients acute dysphagia occurs in the
first 1-2 days following surgery and should be distinguished
from the usual postoperative dysphagia experienced by most
patients. A swallow X-ray should be performed. If the exam
shows contrast passing into the stomach, albeit slowly, and a
correct sub-diaphragmatic position of the antireflux valve
and stomach, a conservative approach can usually be fol-
lowed, and swallowing will usually improve over the ensu-
ing few days (see Fig. 23.1).
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Fig. 23.1 Steroids can possibly accelerate recovery. However, if no
contrast passes into the stomach, urgent intervention is necessary. The
choice of method is between endoscopy and dilatation versus surgery.
In some patients endoscopy and the passage of a large (17 mm or larger)
Savary type bougie over a guide wire is followed by improved swallow-
ing, and further intervention is not needed. However, if this fails, it is
usually straightforward to undertake a further laparoscopic procedure
within the first post-operative week

Persistent Dysphagia

Although dysphagia occurs in all patients in the early post-
operative period following fundoplication, the majority of
patients are able to swallow normally at late follow-up. A
small number of patients experience dysphagia which is per-
sistent and sufficiently severe to require further operative
intervention.

Our attitude is to carefully monitor patients during the
first 3 months, with a careful evaluation of the evolution of
dysphagia and weight monitoring. Endoscopic dilation is
proposed in the case of severe grade dysphagia. It is repeated
in the case of partial response. Persists of dilatation, dyspha-
gia recurs quickly, a new radiological assessment is carried
out looking for any expansion of the lower esophagus, and
persisting narrowing of the GEJ, which testifies to the impor-
tance of the obstacle to the evacuation. If this is the case, a
re-intervention is programmed. The most common causes of
this complication are a tight closure of the pillars of the dia-
phragm, or a too-tight valve. If there is no sign of suffering
of the esophagus and the state of nutrition is maintained, the
conservative attitude can be continued on the basis of the
importance of discomfort described by the patient. A fairly
common cause of this persistent dysphagia, without worry-
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ing radiological sign, is the “twisted” fundoplication. This
technical error is usually associated with the technique of
Nissen without mobilization of gastric fundus and consists in
a phenomenon of rotation (twist) of the esophagus on its
axis, caused by a tension of the gastric fundus. Response to
dilatation is usually very low, and reoperation is habitually
necessary.

Late Onset Dysphagia

The later onset of dysphagia in the postoperative course is
usually caused by an anatomical change of the antireflux
mechanism, the valve and/or the cruroplasty. Usually these
anatomical abnormalities are easily detected by radiology or
endoscopy. Intrathoracic migration of the valve, slippage of
the valve on the stomach, diaphragmatic fibrosis and parae-
sophageal hernia are the most common causes, and all can be
corrected only by a surgical approach [41-44].

Postoperative Gas-Related Symptoms

The normal mechanism of ventilation of the stomach occurs
mainly during transient relaxations of LES, not associated
with swallowing. They are caused by gastric distension
which provokes a vagovagal reflex leading to a steep drop in
the pressure of the LES [45]. Concomitantly, coordinated
events inhibit the contraction of the pillars of the diaphragm
and cause a longitudinal contraction of the esophagus and
aboral displacement of the LES. This mechanism may over-
come the gastric valve effect and allow draining air through
the GEJ. Fundoplication, essentially ensuring the length of
the subdiaphragmatic zone of high-pressure, reduces cranial
displacement and relaxation of the LES in response to axial
stretch and vagal nerve stimulation [19], thereby air venting.
Both partial and 360° fundoplication alter the belching pat-
tern by reducing gastric belches and increasing supra-gastric
belches [46]. The first serve to vent ingested air from the
stomach, whereas the latter are esophageal belches that do
not allow air ventilation from the stomach. Consequently,
fundoplication reduces air venting, which causes gas-related
symptoms. Postoperative gas-related symptoms are demon-
strated to be common after fundoplication.

The so-called gas bloat syndrome is characterized by
abdominal bloating, epigastric pain, and difficulty belching.
Frequent bowel movements and excessive flatus may be
related symptoms. In the long-term, decreased belching abil-
ity, increased rectal flatulence and bloating were reported by
up to 70, 95.5, and 79.2 % patients, respectively [47].
However, there is a very high variability in the definition and
how to quantify this problem. In addition, incidence of post-
fundoplication symptoms should be compared with the
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preoperative incidence of the same symptoms. “Wind-
related” symptoms may appear, improve or disappear fol-
lowing laparoscopic fundoplication, confirming that some of
these symptoms are part of the spectrum of reflux symptom-
atology [48-51]. In a recent randomized trial comparing
Nissen fundoplication and medical therapy, bloating and
flatulence were reported by 40 vs 28 %, and 57 vs 40 %,
respectively [52]. In a similar randomized trial, heartburn,
regurgitation, and belching were reported less frequently in
the group randomized to surgery than among those random-
ized to medication, with no significant differences in ‘diffi-
culty swallowing,” ‘wind from the bowel,” and nausea [51].
Moreover, some patients with gastro-esophageal reflux
develop the habit of air-swallowing [48]. This entails sub-
conscious repetitive swallowing, presumably in response to
the regurgitation of gastric content into the esophagus. Long-
term sequential follow-up study demonstrated a significant
reduction in the incidence of dysphagia and flatulence, in
contrast to the results for abdominal bloating [6]. There was
no significant difference in the incidence of side effects
between partial and total fundoplication [6, 53].

Some authors suggest that the relative risk of one of these
problems occurring is in part determined by the type of fun-
doplication performed. The incidence of these side effects
are discordant, some reporting lower rates for partial fundo-
plication, others reporting similar rates [6, 40, 46, 54]. The
rates of inability to belch (7.8 vs. 15.7 %) and gas bloating
(22.5 vs. 35.9 %) by a recent meta-analysis comparing 270°
and 360° fundoplication [40, 55] and the prevalence of
increased flatulence were also similar to the results of the
only randomized trial that compared increased flatulence
after 270° and 360° LPF (67.2 vs. 74.6 %) [47]. Long-term
follow-up of partial anterior vs Nissen did not demonstrate
any difference after 1015 years [6, 56].

Despite this disparity in reports, the treatment of “wind-
related” side effects, when troublesome for the patient, is dif-
ficult. Implementing changes in diet and allowing sufficient
time for “wind-related” symptoms to improve will result in a
satisfactory outcome in many patients.

There are few published reports describing the outcome
of endoscopic or surgical revision primarily for troublesome
“wind-related” side effects. Indication for surgical redo is
considered in 4-5 % of patients [42, 57]. Conversion to a
lesser degree of fundoplication was associated with a good
outcome in the small numbers of patients in one study [58].
These results were not confirmed in others reports [44, 59].

Other Side Effects

Early satiety, nausea, vomiting and bloating and diarrhea are
recognized side effects of anti-reflux surgery.
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They can be part of the gas-bloat syndrome, resulting
from the inability to vent gas from the stomach to the esoph-
agus, they can also be caused by alterations in gastric empty-
ing or result from vagal injury. Gastric emptying becomes
normal or accelerated after surgery in the majority of patients
with symptoms suggesting a delay in gastric emptying (20—
40 % of patients with GERD) [60-62]. Yet, if severe, this
delay may contribute to reflux or promote reflux disease and
was identified as a factor for unsatisfactory results after anti-
reflux surgery [63]. Some surgeons combine fundoplication
with gastric drainage, commonly pyloroplasty, when patho-
logical delayed gastric emptying has been objectified
[64—-66]. Postoperative gastroparesis can also be caused by
eso-gastric surgery (19 %) and vagal damage [67]. Actual
incidence of vagal damage after antireflux surgery is com-
pletely unknown [68]. Vagus dysfunction, measured indi-
rectly by the response of plasma PP to insulin-induced
hypoglycemia, has been identified in 10 % of patients after
partial fundoplication, without impact on gastric emptying
and symptomatology [60, 68]. The vast majority of patients
show signs of gastroparesis during the first 3 to 6 months
after surgery, in the form of early satiety, bloating, and flatu-
lence. After 1 year, these symptoms have improved 90 % of
the patients [69]. The finding of postoperative symptoms
suggesting delayed gastric emptying among patients with
antireflux operations followed for >1 year was usually asso-
ciated with delayed gastric emptying pre-operatively [70].
The impact of vagal dysfunction/injury on the side effects
can be extrapolated from the experience of reoperation after
failed fundoplication/recurrent hiatal hernia. Indeed, redo
procedures require extensive dissection at the gastroesopha-
geal junction due to major anatomic disturbances and may
lead to vagal nerve injury. In this particular context, delayed
gastric emptying appears not as a significant complication
[42, 57]. Moreover, uni- or bilateral vagotomy is performed
by some surgeons to increase the length of the esophagus in
case of short esophagus. No impact on gastric emptying was
observed in a series of 150 patients operated for complex
para-esophageal hernias and hiatal hernia recurrence [71].

The primary objectives in gastroparesis treatment are
decreasing symptoms and improving nutrition. The severity
of gastroparesis dictates management. Mild to moderate gas-
troparesis can be managed medically with dietary modifica-
tions, nutritional supplements, pro-motility agents, and
anti-emetics.

A spasm of pylorus may be the cause of gastroparesis.
Endoscopic treatment (dilatation balloon or intrasphincteric
injection of botulinum toxin) can be discussed. Pneumatic
dilation results remain uncertain. In addition, studies did not
highlight clear therapeutic benefit of intrasphincteric injec-
tion of botulinum toxin [72]. Gastric electrical stimulation
demonstrated significant subjective and objective improvement
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up to 10 years after device placement in patients with severe
gastroparesis [73].

Surgical indications remain exceptional. In major gastric
stasis, with daily symptoms and important nutritional impact,
a surgical treatment should be discussed only when all other
options have failed. If the motor disorder is strictly limited to
the stomach, partial or subtotal gastrectomy may be consid-
ered [74].

New onset diarrhea may occur in up to 33 % of post-
fundoplication cases and is typically mild, low in volume,
and worse after meals [75, 76]. The cause of post-
fundoplication diarrhea is thought to be a result of vagal
injury, small bowel bacterial overgrowth, rapid gastric emp-
tying, and reduced gastric relaxation or exacerbation of
underlying irritable bowel syndrome, and attributing diar-
rhea to a specific etiology can be quite difficult. Reports
noted that as many as 33-66 % of patients who underwent
antireflux surgery had pre-existing irritable bowel syndrome
and stressed the value of obtaining a comprehensive preop-
erative gastrointestinal history in patients undergoing laparo-
scopic antireflux surgery [75, 77]. Diarrhea responds
favorably to antimotility drugs, antibiotics for small bowel
overgrowth, or cholestyramine [67]. Severe or uncontrolla-
ble diarrhea occurred in the minority of patients [78].
Surgical procedures should be reserved for patients present-
ing with complex clinical situations, mixing gas-bloating,
altered gastric emptying or dumping syndrome, in whom
medical treatment fails [77, 78].

References

1. Anvari M, Allen C, Marshall J, Armstrong D, Goeree R, Ungar W,
et al. A randomized controlled trial of laparoscopic Nissen fundo-
plication versus proton pump inhibitors for treatment of patients
with chronic gastroesophageal reflux disease: one-year follow-up.
Surg Innov. 2006;13(4):238—49.

2. Lundell L, Miettinen P, Myrvold HE, Hatlebakk JG, Wallin L,
Engstrom C, et al. Comparison of outcomes twelve years after anti-
reflux surgery or omeprazole maintenance therapy for reflux esoph-
agitis. Clin Gastroenterol Hepatol. 2009;7(12):1292-8.

3. Mahon D, Rhodes M, Decadt B, Hindmarsh A, Lowndes R,
Beckingham I, et al. Randomized clinical trial of laparoscopic
Nissen fundoplication compared with proton-pump inhibitors for
treatment of chronic gastro-oesophageal reflux. Br J Surg.
2005;92(6):695-9.

4. Mehta S, Bennett J, Mahon D, Rhodes M. Prospective trial of lapa-
roscopic Nissen fundoplication versus proton pump inhibitor ther-
apy for gastroesophageal reflux disease: seven-year follow-up. J
Gastrointest Surg. 2006;10(9):1312-7.

5. Triponez F, Dumonceau J-M, Azagury D, Volonte F, Slim K,
Mermillod B, et al. Reflux, dysphagia, and gas bloat after laparo-
scopic fundoplication in patients with incidentally discovered hiatal
hernia and in a control group. Surgery. 2005;137(2):235-42.

6. Dallemagne B, Weerts J, Markiewicz S, Dewandre JM, Wahlen C,
Monami B, et al. Clinical results of laparoscopic fundoplication at
ten years after surgery. Surg Endosc. 2006;20(1):159-65.

7. Anvari M, Allen C. Postprandial bloating after laparoscopic Nissen
fundoplication. Can J Surg. 2001;44(6):440-4.

12.

13.

14.

15.

16.

17.

18

19.

20.

21.

22.

23.

24

25.

26.

217.

28.

225

. De Beaux AC, Watson DI, O’Boyle C, Jamieson GG. Role of

fundoplication in patient symptomatology after laparoscopic anti-
reflux surgery. Br J Surg. 2001;88(8):1117-21.

. Broeders JA, Mauritz FA, Ahmed Ali U, Draaisma WA, Ruurda JP,

Gooszen HG, et al. Systematic review and meta-analysis of laparo-
scopic Nissen (posterior total) versus Toupet (posterior partial) fun-
doplication for gastro-oesophageal reflux disease. Br J Surg.
2010;97(9):1318-30.

. Fein M, Bueter M, Thalheimer A, Pachmayr V, Heimbucher J,

Freys S, et al. Ten-year outcome of laparoscopic antireflux surgery.
J Gastrointest Surg. 2008;12(11):1893-9.

. Pandolfino JE, Zhang QG, Ghosh SK, Han A, Boniquit C, Kahrilas

PJ. Transient lower esophageal sphincter relaxations and reflux:
mechanistic analysis using concurrent fluoroscopy and high-
resolution manometry. Gastroenterology. 2006;131(6):1725-33.
Kabhrilas PJ, Wu S, Lin S, Pouderoux P. Attenuation of esophageal
shortening during peristalsis with hiatus hernia. Gastroenterology.
1995;109(6):1818-25.

Mittal RK, Rochester DF, McCallum RW. Sphincteric action of the
diaphragm during a relaxed lower esophageal sphincter in humans.
Am J Physiol. 1989;256(1 Pt 1):G139-44.

Lee YY, Whiting JGH, Robertson EV, Derakhshan MH, Wirz AA,
Smith D, et al. Kinetics of transient hiatus hernia during transient
lower esophageal sphincter relaxations and swallows in healthy
subjects. Neurogastroenterol Motil. 2012;24(11):990-9.

Wyman JB, Dent J, Heddle R, Dodds WJ, Toouli J, Downton
J. Control of belching by the lower oesophageal sphincter. Gut.
1990;31(6):639-46.

Ireland AC, Holloway RH, Toouli J, Dent J. Mechanisms underly-
ing the antireflux action of fundoplication. Gut. 1993;34(3):303-8.
Lundell L, Myers JC, Jamieson GG. The effect of antireflux opera-
tions on lower oesophageal sphincter tone and postprandial symp-
toms. Scand J Gastroenterol. 1993;28(8):725-31.

. Johnsson F, Holloway RH, Ireland AC, Jamieson GG, Dent J. Effect

of fundoplication on transient lower oesophageal sphincter
relaxation and gas reflux. Br J Surg. 1997;84(5):686-9.

Jiang Y, Sandler B, Bhargava V, Mitta RK. Antireflux action of Nissen
fundoplication and stretch-sensitive mechanism of lower esophageal
sphincter relaxation. Gastroenterology. 2011;140(2):442-9.
Pandolfino JE, Curry J, Shi G, Joehl RJ, Brasseur JG, Kabhrilas
PJ. Restoration of normal distensive characteristics of the esophago-
gastric junction after fundoplication. Ann Surg. 2005;242(1):43-8.
Kabhrilas PJ, Lin S, Spiess AE, Brasseur JG, Joehl RJ, Manka
M. Impact of fundoplication on bolus transit across esophagogas-
tric junction. Am J Physiol. 1998;275(6 Pt 1):G1386-93.

Kabhrilas PJ, Lin S, Manka M, Shi G, Joehl RJ. Esophagogastric
junction pressure topography after fundoplication. Surgery.
2000;127(2):200-8.

DeMeester TR, Bonavina L, Albertucci M. Nissen fundoplication
for gastroesophageal reflux disease. Evaluation of primary repair in
100 consecutive patients. Ann Surg. 1986;204(1):9-20.

. McMahon BP, Rao SSC, Gregersen H, Kwiatek MA, Pandolfino

JE, Drewes AM, et al. Distensibility testing of the esophagus. Ann
N'Y Acad Sci. 2011;1232(1):331-40.

Harris LD, Pope CE. “Squeeze” vs. resistance: an evaluation of the
mechanism of sphincter competence*. J Clin Invest. 1964;43(12):
2272-8.

Kwiatek M, Kahrilas P, Soper N, Bulsiewicz W, McMahon B,
Gregersen H, et al. Esophagogastric junction distensibility after
fundoplication assessed with a novel functional luminal imaging
probe. J Gastrointest Surg. 2010;14(2):268-76.

Mathew G, Watson DI, Myers JC, Holloway RH, Jamieson
GG. Oesophageal motility before and after laparoscopic Nissen
fundoplication. Br J Surg. 1997;84(10):1465-9.

Marjoux S, Roman S, Juget-Pietu F, Robert M, Poncet G, Boulez J,
et al. Impaired postoperative EGJ relaxation as a determinant of
post laparoscopic fundoplication dysphagia: a study with



226

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

high-resolution manometry before and after surgery. Surg Endosc.
2012;26(12):3642-9.

Myers J, Jamieson G, Sullivan T, Dent J. Dysphagia and gastro-
esophageal junction resistance to flow following partial and total
fundoplication. J Gastrointest Surg. 2012;16(3):475-85.

Negre JB. Post-fundoplication symptoms. Do they restrict the suc-
cess of Nissen fundoplication? Ann Surg. 1983;198(6):698—700.
Catarci M, Gentileschi P, Papi C, Carrara A, Marrese R, Gaspari
AL, et al. Evidence-based appraisal of antireflux fundoplication.
Ann Surg. 2004;239(3):325-37.

Ghosh SK, Pandolfino JE, Rice J, Clarke JO, Kwiatek M, Kahrilas
PJ. Impaired deglutitive EGJ relaxation in clinical esophageal
manometry: a quantitative analysis of 400 patients and 75 controls.
Am J Physiol Gastrointest Liver Physiol. 2007;293(4):9.

Myers JC, Jamieson GG, Sullivan T, Dent J. Dysphagia and gastro-
esophageal junction resistance to flow following partial and total
fundoplication. J Gastrointest Surg. 2012;16(3):475-85.

Bais JE, Wijnhoven BP, Masclee AA, Smout AJ, Gooszen
HG. Analysis and surgical treatment of persistent dysphagia after
Nissen fundoplication. Br J Surg. 2001;88(4):569-76.

Scheffer RC, Samsom M, Haverkamp A, Oors J, Hebbard GS,
Gooszen HG. Impaired bolus transit across the esophagogastric
junction in postfundoplication dysphagia. Am J Gastroenterol.
2005;100(8):1677-84.

Scheffer RC, Samsom M, Frakking TG, Smout AJ, Gooszen
HG. Long-term effect of fundoplication on motility of the oesophagus
and oesophagogastric junction. Br J Surg. 2004;91(11):1466-72.
Kabhrilas PJ, Lin S, Spiess AE, Brasseur JG, Joehl RJ, Manka
M. Impact of fundoplication on bolus transit across esophagogas-
tric junction. Am J Physiol. 1998;275(6 Pt 1):G1386-93.

Kwiatek MA, Kahrilas PJ. Physiology of the LES. Dis Esophagus;
2011.

Broeders JA, Roks DJ, Ahmed Ali U, Watson DI, Baigrie RJ, Cao
Z, et al. Laparoscopic anterior 180-degree versus Nissen fundopli-
cation for gastroesophageal reflux disease: systematic review and
meta-analysis of randomized clinical trials. Ann Surg. 2013;257(5):
850-9.

Broeders JAJL, Mauritz FA, Ahmed Ali U, Draaisma WA, Ruurda
JP, Gooszen HG, et al. Systematic review and meta-analysis of
laparoscopic Nissen (posterior total) versus Toupet (posterior par-
tial) fundoplication for gastro-oesophageal reflux disease. Br J
Surg. 2010;97(9):1318-30.

Hunter JG, Smith CD, Branum GD, Waring JP, Trus TL, Cornwell
M, et al. Laparoscopic fundoplication failures: patterns of failure
and response to fundoplication revision. Ann Surg. 1999;230(4):
595-604. discussion —6.

van Beek DB, Auyang ED, Soper NJ. A comprehensive review of
laparoscopic redo fundoplication. Surg Endosc. 2011;25(3):706—12.
Furnee EJ, Draaisma WA, Broeders IA, Gooszen HG. Surgical rein-
tervention after failed antireflux surgery: a systematic review of the
literature. J Gastrointest Surg. 2009;13(8):1539-49.

Dallemagne B, Arenas Sanchez M, Francart D, Perretta S, Weerts J,
Markiewicz S, et al. Long-term results after laparoscopic reoperation
for failed antireflux procedures. Br J Surg. 2011;98(11):1581-7.

Shi G, Pandolfino JE, Joehl RJ, Brasseur JG, Kahrilas PJ. Distinct
patterns of oesophageal shortening during primary peristalsis, sec-
ondary peristalsis and transient lower oesophageal sphincter relax-
ation. Neurogastroenterol Motil. 2002;14(5):505-12.

Broeders JA, Bredenoord AJ, Hazebroek EJ, Broeders IA, Gooszen
HG, Smout AJ. Reflux and belching after 270 degree versus 360
degree laparoscopic posterior fundoplication. Ann Surg.
2012;255(1):59-65.

Kellokumpu I, Voutilainen M, Haglund C, Farkkila M, Roberts PJ,
Kautiainen H. Quality of life following laparoscopic Nissen fundo-
plication: assessing short-term and long-term outcomes. World J
Gastroenterol. 2013;19(24):3810-8.

48.

49.

50.

51.

52.

53.

54.

55

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

B. Dallemagne

Bredenoord AJ, Weusten BLAM, Timmer R, Smout AJPM. Air
swallowing, belching, and reflux in patients with gastroesophageal
reflux disease. Am J Gastroenterol. 2006;101(8):1721-6.

Anvari M, Allen C. Postprandial bloating after laparoscopic Nissen
fundoplication. Can J Surg. 2001;44(6):440-4.

Oelschlager BK, Ma KC, Soares RV, Montenovo MI, Munoz Oca
JE, Pellegrini CA. A broad assessment of clinical outcomes after
laparoscopic antireflux surgery. Ann Surg 2012; Publish Ahead of
Print: 10.1097/SLA.0b013e318254f7fe.

Grant AM, Cotton SC, Boachie C, Ramsay CR, Krukowski ZH,
Heading RC, et al. Minimal access surgery compared with medical
management for gastro-oesophageal reflux disease: five year fol-
low-up of a randomised controlled trial (REFLUX). BMJ.
2013;346:£1908.

Galmiche J-P, Hatlebakk J, Attwood S, Ell C, Fiocca R, Eklund S,
et al. Laparoscopic antireflux surgery vs esomeprazole treatment
for chronic GERD. JAMA. 2011;305(19):1969-77.

Fein M, Bueter M, Sailer M, Fuchs KH. Effect of cholecystectomy
on gastric and esophageal bile reflux in patients with upper gastro-
intestinal symptoms. Dig Dis Sci. 2008;53(5):1186-91.

Broeders JA, Roks DJ, Ahmed Ali U, Watson DI, Baigrie RJ, Cao
Z, et al. Laparoscopic anterior 180-degree versus Nissen fundopli-
cation for gastroesophageal reflux disease: systematic review and
meta-analysis of randomized clinical trials. Ann Surg. 2013.

. Booth M1, Stratford J, Jones L, Dehn TC. Randomized clinical trial

of laparoscopic total (Nissen) versus posterior partial (Toupet) fun-
doplication for gastro-oesophageal reflux disease based on preop-
erative oesophageal manometry. Br J Surg. 2008;95(1):57-63.
Broeders JA, Broeders EA, Watson DI, Devitt PG, Holloway RH,
Jamieson GG. Objective outcomes 14 years after laparoscopic ante-
rior 180-degree partial versus Nissen fundoplication: results from a
randomized trial. Ann Surg. 2012.

Symons NRA, Purkayastha S, Dillemans B, Athanasiou T, Hanna
GB, Darzi A, et al. Laparoscopic revision of failed antireflux sur-
gery: a systematic review. Am J Surg. 2011;202(3):336-43.

Byrne JP, Smithers BM, Nathanson LK, Martin I, Ong HS, Gotley
DC. Symptomatic and functional outcome after laparoscopic reop-
eration for failed antireflux surgery. Br J Surg. 2005;92(8):
996-1001.

Safranek PM, Gifford CJ, Booth MI, Dehn TC. Results of laparo-
scopic reoperation for failed antireflux surgery: does the indication
for redo surgery affect the outcome? Dis Esophagus. 2007;20(4):
341-5.

Lindeboom MY, Ringers J, van Rijn PJ, Neijenhuis P, Stokkel MP,
Masclee AA. Gastric emptying and vagus nerve function after lapa-
roscopic partial fundoplication. Ann Surg. 2004;240(5):785-90.
Bais JE, Samsom M, Boudesteijn EA, van Rijk PP, Akkermans LM,
Gooszen HG. Impact of delayed gastric emptying on the outcome
of antireflux surgery. Ann Surg. 2001;234(2):139—46.

Hinder RA, Stein HJ, Bremner CG, DeMeester TR. Relationship of
a satisfactory outcome to normalization of delayed gastric empty-
ing after Nissen fundoplication. Ann Surg. 1989;210(4):458-64.
Rebecchi F, Allaix ME, Giaccone C, Morino M. Gastric emptying
as a prognostic factor for long-term results of total laparoscopic
fundoplication for weakly acidic or mixed reflux. Ann Surg.
2013;258(5):831-6.

Khajanchee YS, Dunst CM, Swanstrom LL. Outcomes of Nissen
fundoplication in patients with gastroesophageal reflux disease and
delayed gastric emptying. Arch Surg. 2009;144(9):823-8.
Masqusi S, Velanovich V. Pyloroplasty with fundoplication in the
treatment of combined gastroesophageal reflux disease and bloat-
ing. World J Surg. 2007;31(2):332-6.

Farrell TM, Richardson WS, Halkar R, Lyon CP, Galloway KD,
Waring JP, et al. Nissen fundoplication improves gastric motility in
patients with delayed gastric emptying. Surg Endosc. 2001;15(3):
271-4.



23

67.

68.

69.

70.

71.

72.

Side Effects of Fundoplications and How to Deal with Them

Lin DC, Chun CL, Triadafilopoulos G. Evaluation and management
of patients with symptoms after anti-reflux surgery. Dis Esophag.
2013: n/a-n/a.

Balaji NS, Crookes PF, Banki F, Hagen JA, Ardill JE, DeMeester
TR. A safe and noninvasive test for vagal integrity revisited. Arch
Surg. 2002;137(8):954-9.

Frantzides CT, Carlson MA, Zografakis JG, Moore RE, Zeni T,
Madan AK. Postoperative gastrointestinal complaints after laparo-
scopic Nissen fundoplication. JSLS. 2006;10(1):39-42.

Lundell LR, Myers JC, Jamieson GG. Delayed gastric emptying
and its relationship to symptoms of “gas float” after antireflux sur-
gery. Eur J Surg. 1994;160(3):161-6.

Oelschlager B, Yamamoto K, Woltman T, Pellegrini C. Vagotomy
during hiatal hernia repair: a benign esophageal lengthening proce-
dure. J Gastrointest Surg. 2008;12(7):1155-62.

Arts J, Holvoet L, Caenepeel P, Bisschops R, Sifrim D, Verbeke K,
et al. Clinical trial: a randomized-controlled crossover study of
intrapyloric injection of botulinum toxin in gastroparesis. Aliment
Pharmacol Ther. 2007;26(9):1251-8.

73.

74.

75.

76.

71.

78.

79.

227

McCallum RW, Lin Z, Forster J, Roeser K, Hou Q, Sarosiek
1. Gastric electrical stimulation improves outcomes of patients with
gastroparesis for up to 10 years. Clin Gastroenterol Hepatol. 2011;
9(4):314-9.

Jones MP, Maganti K. A systematic review of surgical therapy for
gastroparesis. Am J Gastroenterol. 2003;98(10):2122-9.

Klaus A, Hinder RA, DeVault KR, Achem SR. Bowel dysfunction
after laparoscopic antireflux surgery: incidence, severity, and clinical
course. Am J Med. 2003;114(1):6-9.

Richter JE. Gastroesophageal reflux disease treatment: side effects
and complications of fundoplication. Clin Gastroenterol Hepatol.
2013;11(5):465-71.

Swanstrom L, Wayne R. Spectrum of gastrointestinal symptoms
after laparoscopic fundoplication. Am J Surg. 1994;167(5):538-41.
Ukleja A, Woodward TA, Achem SR. Vagus nerve injury with
severe diarrhea after laparoscopic antireflux surgery. Dig Dis Sci.
2002;47(7):1590-3.

Stein HJ, Feussner H, Siewert JR. Failure of antireflux surgery:
causes and management strategies. Am J Surg. 1996;171(1):36-9.



	23: Side Effects of Fundoplications and How to Deal with Them
	Introduction
	Antireflux Barrier and Fundoplication
	 Dysphagia

	 Management
	Acute Postoperative Dysphagia
	 Persistent Dysphagia
	 Late Onset Dysphagia
	 Postoperative Gas-Related Symptoms
	 Other Side Effects

	References


