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Introduction
At present, surgery for extra-digestive GERD is usually only consi-
dered when all other therapies have failed. The cautious approach 
adopted by the majority of surgeons is due to uncertainty about

the benefi ts of surgery in this population. The evidence base though broad and histori-
cal, presents widely varying results of surgical treatment in a heterogeneous population, 
where the classifi cation and reporting of symptoms vary, and where selection criteria 
for surgery and the outcome measures are not always clearly defi ned. This contrasts 
with the more clearly established role of surgery in typical GERD, where surgical inter-
ventions are often considered alongside medical therapies as an alternative approach 
in management. 

The role of surgery for the comprehensive group of extra-digestive GERD manifesta-
tions that are defi ned and discussed in this Congress will be considered, but refl ecting 
the practical and scientifi c data available, these manifestations will not necessarily all 
be addressed separately. 

Outcomes and Selection

Refl ux-Cough and Refl ux-Asthma
The success of surgery depends on identifying those patients who will most likely bene-
fi t from surgery. Extra-digestive GERD patients usually do not have typical heartburn 
and identifying GERD as a cause of their symptoms requires a high index of suspicion. 
Even if gastro-esophageal refl ux (GER) is the cause of chronic cough, it may be silent in 
up to 75% of patients [1]. Once suspected, the workup will yield many results which are 
not easy to reconcile. Many patients with extra-digestive GERD do not have esophagitis 
and many do not have increased lower esophageal acid exposure and single probe pH-
monitoring would underestimate the presence of proximal refl ux [2]. 

Extra-digestive GERD manifestations have often been reported together as atypical 
symptoms and this in itself is a potential source of confusion when interpreting the 
literature. Outcomes measures for anti-refl ux surgery are not well defi ned and though 
some papers use tools such as the Refl ux Symptom Index (RSI) to quantify the symptom 
response, this is not uniformly applied. Furthermore, the surgical series often use 
widely differing outcome measures. This is partly what underlies the wide range of 
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response to surgery from 15 – 95%. However, when looked at individually, there is 
some consistency with certain more reliable predictors.

In a series of 44 patients who had undergone fundoplication for laryngopharyngeal 
refl ux and its severe sequelae 23/44 patients, who underwent dual probe testing had 
normal lower esophageal acid exposure whilst off medication. Despite this, 19 of those 
23 with normal distal acid exposure still had abnormal pharyngeal acid exposure by the 
criteria applied in that study and 84% patients achieved signifi cant symptomatic impro-
vement by 14 months after fl oppy 360° degree fundoplication [3]. Therefore, a normal 
esophageal pH without proximal testing is insuffi cient to rule out proximal refl ux in 
patients with extra-digestive GERD. Furthermore, pharyngeal pH studies when testing 
just for acid exposure are not suffi cient to identify refl ux related EDR disease [2] and it 
may be non-acid refl uxate that is the cause of the mucosal damage at the supra or extra-
esophageal level.

The belief that a good response to medication predicts a good response to surgery 
derives from 2 sources. One is extrapolating from the observation in GERD patients 
where indeed poor response of GERD symptoms leads to increased likelihood of 
patient dissatisfaction post-surgery [4]. The other is from the studies available on 
the outcome of surgery in extra-digestive GERD. In one prospective trial, 72 patients 
were treated with aggressive medical therapy. Of the 25 non responders (35%) 10 
patients with sore throat, hoarseness and cough elected to undergo surgery. Only 
one patient out of the 10 reported improvement in laryngeal symptoms despite all 10 
having resolution of laryngeal physical signs and normalisation of pH [5]. Although 
failure to respond to medical therapy should prompt investigation for other causes, 
there are pitfalls with over reliance on a positive response to medical therapy as a basis 
for selection for surgery. Though the refl uxate is less acidic in patients treated with 
PPIs it may continue nonetheless, particularly if there are anatomical derangements 
associated with a hiatus hernia. 

A later study from the same group on patients with medically refractory extra-
esophageal refl ux and physiological evidence of GERD (less than 50% response after 
12 weeks) showed symptomatic improvement in 59% of them after surgery. In this 
study a hiatal hernia was present in 63% of the surgical group and in almost half of 
these the hernia was larger than 4 cm. In the fi nal analysis, the presence of a hernia 
greater than 4 cm was associated with a response to surgery whilst those with hernias 
smaller than 4 cm were all in the surgical non responder group [6]. Others have also 
reported resolution of chronic cough in 83-85% after surgery in patients who had 
failed to respond to medical therapy [7, 8, 9].  

Therefore patients who do not respond to medication should not be ruled out for 
surgery but instead need more intensive workup. With multi-channel intraluminal 
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impedance pH monitoring non-acid refl ux events are also identifi ed. When used with 
the symptom index that records symptoms within 5 minutes after a refl ux event it can 
help identify those patients who are non-responsive to medical treatment but who 
may respond to surgery [10]. More recently, Hoppo et al identifi ed 81 patients with 
chronic cough of unknown cause on whom they had performed hypopharyngeal 
multi-channel impedance together with an assessment of the symptom association. 
Patients with abnormal proximal exposure had a higher prevalence of long term cough, 
objective fi ndings of GERD and defective lower esophageal sphincter. From this popu-
lation, 16 patients were subsequently submitted to tailored anti-refl ux surgery. They 
achieved resolution of symptoms in 13 and improvement in 3 (100% improvement) [11].

When surgery is performed for pulmonary symptoms and objective baseline and 
post-operative parameters are carefully measured, there is at least an overall pattern of 
improvement. Sontag et al. [12] assessed pulmonary symptoms, peak expiratory fl ow 
rates, bronchodilator and steroid use before and after surgery in a randomised control 
trial of 75 patients with three arms (control, medical and surgical treatments, Figure 1).

Figure 1: Randomisation of treatment for pulmonary symptoms. Recruitment, randomization 
and enrollment. After randomization, nine patients in the surgical group changed their minds 
and withdrew (six because of resistance to the study by their attending physician, two patients 
in the control group because of severe heartburn; two patients in the medical group were drop-
ped (one disappeared without a trace and one had a stroke) (from Sontag et al. [12]).
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The numbers are small and although there was minimal effect on pulmonary function, 
by the end of 2 years there was nearly 80% improvement in asthma symptoms in 
the surgical group compared to 9% in the medical group. The medical group did 
not improve signifi cantly, although treatment was with ranitidine only (Figure 2) [12]. 

In another study in 74 patients, operated on primarily for GERD but with prominent 
pulmonary symptoms and using similarly defi ned end points, bronchospasm was 
reduced from 60% to 9% and bronchodilator use and steroid use from 14 to 4% [13]. 
Others show similar rates of improvement with 82% improvement in cough after anti- 
refl ux surgery but without further quantifi cation other than the reported symptoms 
[7]. Those patients with more severe symptoms may show less improvement [14]. 
Those with weak esophageal body motility may also have less improvement of their 
extra-digestive GERD symptoms after surgery [15, 14].

The ACCP guidelines emphasise the importance of vigilance for refl ux as an underlying 
cause in patients presenting with cough and advise that the absence of endoscopic 
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Figure 2: Effect of anti-refl ux surgery on GERD-related pulmonary symptoms. For asthma 
symptoms, 75% of the surgical group – compared with 20% and 0% of the control and medical 
groups, respectively – had improvement (p<0.05). No patient in the surgical group had worse-
ning of asthma symptoms versus 7% and 18% of the control and medical groups, respectively. In 
the control group 28.6% (versus 0% in the medical and surgical groups) had worsening of refl ux 
symptoms (from Sontag et al., [12]).
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signs does not necessarily exclude GERD. An initial detailed history and assessment, 
followed by a trial of empiric acid suppression therapy, is recommended once other 
potential non GERD pathology has been ruled out but failure of medical therapy and 
even a non-supportive esophageal physiology test should not be regarded as conclusive 
as non-acid refl ux should be considered as well [1].

Laryngopharyngeal Refl ux
70% of patients with refractory ENT symptoms have GERD [16]. Laryngopharyngeal 
refl ux (LPR) has a massive impact on the patient’s quality of life, with scores for social 
functioning and vitality even being worse than those seen in symptomatic typical GER 
[17]. 

Hoarseness has been shown to improve after anti refl ux surgery [18, 39]. Notable is 
the series by Lindstrom et al. [9] where amongst 29 patients with pulmonary symp-
toms and LPR symptoms, hoarseness was identifi ed as the most common symptoms 
(70% of the patients) and where 8/21 of these patients had laryngeal stenosis and 
2/21 had laryngeal cancer and where 93% of their patients gained symptomatic relief 
after fundoplication. This distribution is likely an indication of referral pathways, but 
nevertheless this and another series [3] describe the severe end of the spectrum of 
laryngopharyngeal refl ux. 

Improvements in voice quality can be measured and quantifi ed, even if not overtly 
detected clinically. A prospective study measuring the impedance across the vocal 
cords before and after surgery showed that there was a signifi cant improvement in 
all parameters in 16 patients, who underwent laparoscopic anti-refl ux surgery for 
symptomatic GERD [19]. 

Failure of Surgery for Extra-esophageal GERD
As in surgery for typical GERD, the reasons for failure are incorrect patient selection, 
incomplete patient preparation, the allocation of the wrong procedure and errors in 
surgical technique. Contributing to poor results is the diffi culty in the management 
of patient expectations, particularly so given that, by the time of anti-refl ux surgery, 
some patients with extra-esophageal GERD may have structural changes, for example 
subglottic stenosis. In these patients the changes may be irreversible and voice impro-
vements may be minimal or absent [3].

What Is Available – The Surgical Options

Hiatus Hernia Repair 
In patients attending respiratory clinics with chronic cough or asthma, 40 – 60% have 
hiatus hernias. Most are of the type I or sliding variety, but many of these patients 
who present with extra-esophageal GERD have type III hernias where both the gastro 
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esophageal junction and a portion of the stomach have migrated up through the 
hiatus (Figure 3). 

Patients with the larger hernias are often older and frail (Figure 4). It is worthwhile consi-
dering the treatment of the patient with the larger hiatal hernia greater than 4 cm, type 
III hernia, or giant hernia, separately since they represent a different group of patients 
and the surgical technique is very different from that applied in the more common 
laparoscopic fundoplication and hernia repair. Preoperatively, the patient requires 
more aggressive workup with pre-optimisation that will include physiotherapy and 
treatment of pulmonary symptoms with bronchodilators to improve any reversible 
airway restrictive disease. They may require a longer period of fasting, without solid 
foods due to the hold up in the herniated stomach, which may even be intermittently 
incarcerating, and the induction for anaesthesia needs special attention to reduce 
the risk of aspiration. There are additional considerations when undertaking surgery 
to repair the type III hiatal hernia. The objective is primarily restoration of normal 
anatomy, with tension free reduction of the stomach, back into the abdominal cavity. 
This requires dissection in the mediastinum, excision or at least circumcision of the 
mediastinal hernia sac. There is an increased risk of pneumothorax, and increased 
risk of visceral injury. The esophagus is often shortened and this adds to the risk of 
recurrence: suffi cient mobilisation of the esophagus is therefore essential. The crura 
may be repaired if not too attenuated and biological mesh can be used if the hiatal 
defect is too wide. A fundoplication is then fashioned. In these giant hiatal hernias 

Figure 3: A Comparison of the normal stomach and sliding as well as type III hiatal hernia.
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radiological recurrence after laparoscopic repair can be as high as 40% but does 
not necessarily indicate symptomatic recurrence and most of these recurrences can 
be managed conservatively. New strategies to improve the durability of the repair 
with absorbable mesh and Collis gastroplasty to overcome the tension in a shortened 
esophagus have reduced the recurrence rates to 18% [20, 21]. 

The presence of strictures, obesity and pre-existing esophageal shortening is a major 
contributor to these recurrences hence the importance of careful mobilisation of the 
lower esophagus, up as far as the aortic arch [22].  

Laparoscopic hiatal hernia repair and fundoplication 
Just as in the surgical treatment of GERD, most surgical options for extra-esophageal 
GERD are aimed at restoring the mechanical barrier at the lower esophageal sphincter 
using the fundus of the stomach. In those without an obvious hiatal hernia, the pro-
cedure focuses more on restoration of the lower esophagus into the abdominal cavity 
and reinforcement with a fundoplication. 

The laparoscopic approach is well established. Briefl y, the procedure is carried out 
through four or fi ve ports, involves circumferential mobilisation at the GEJ taking care 
to protect the vagal trunks. The hepatic branches of the vagus should also be preserved. 
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Figure 4: Age distribution of 18 patients with paraesophageal hernia compared with that of 34 
patients with sliding hiatal hernia.
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The short gastric vessels may be taken down but they may also be left. The essence of 
the procedure is restoration of the lower esophageal sphincter into the positive pres-
sure zone of the abdominal cavity in a tension free manner. Whether the wrap itself is 
360° or 270° or 180° degree seems to be less important. There is in fact good evidence 
that those with slightly weaker esophageal body function in the setting of severe 
refl ux have better outcomes with a full 360° fundoplication and in support of this 
are also data that indicate the 180° degree Toupet is not as effective as an anti-refl ux 
barrier [23]. The fundoplication needs to be fashioned from the upper most part of 
the stomach and leaving redundant portions can lead to pooling, and this in turn may 
lead to post-operative regurgitation and symptoms such as a bad taste, mimicking the 
LPR symptoms that existed preoperatively.

The recognised side effects after fundoplication are bloating, dysphagia, and the 
inability to belch or vomit. In the treatment of symptomatic GERD the drawback from 
these side effects are outweighed by the benefi ts obtained by relieving the symptoms 
of GERD. The side effect-benefi t balance is altered when the preoperative symptoms 
are diverse and less easily quantifi ed – or atypical. 

For all the hernia repairs pooled together revision rates of as high as 20% are reported 
in longer term series.

Magnetic Sphincter Augmentation Device (MSAD)
Another problem with the laparoscopic fundoplication is that it is not a standardised 
operation and the tightness and confi guration of the wrap that is fashioned is down 
to the judgement and experience of the surgeon. The magnetic sphincter augmen-
tation device (MSAD) is a new alternative to the fundoplication. The MSAD is placed 
around the gastro-esophageal junction (Figure 5). This allows uniform standardisa-
tion of the procedure, and signifi cantly reduces the dissection required. There is no 
longer the need to dissect or mobilise the upper stomach. The short gastrics can be 
left undivided. The vagal nerves are precisely identifi ed and the MSAD device is placed 
between the outer esophageal wall and the posterior vagus nerve. By using a dedi-
cated measuring instrument, the size of the MSAD can be tailored to the esophageal 
circumference to the nearest 4 mm. To date over 1000 cases have been placed in 82 
institutions worldwide. It has been proved safe with few post-operative complications. 
Erosion has occurred in 1 patient (0.1%) and there has been a removal rate of 3.4% 
and post-operative endoscopic dilatation in 5.35%  – the latter results have shown 
a trend of improvement with progression along the learning curve [24]. Sympto-
matic response so far appears good and comparable to that for the fundoplication 
with 93% reduction in medication by 50% or more with 81% reduction in PPIs and 
with greater than 50% improvement HRQOL in the short term. Over 90% of patients 
are able to vomit and fewer patients suffer from bloating when compared to the 
traditional fundoplication [25, 26]. 
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Figure 5: The Lynx® Refl ux Management System.

Bypass Surgery 
Not all cases of extra-digestive GERD are simply due to a weak lower esophageal 
sphincter. Patients with gastroparesis, idiopathic, or diabetic may have extra-digestive 
GERD symptoms and even if they have a co-existing weak lower esophageal sphincter 
a fundoplication will lead to bloating and abdominal discomfort. Occasionally, a pa-
tient with a hiatus hernia can have a repair of the hernia in isolation to restore normal 
anatomy without a fundoplication. However, this is often an incomplete remedy and 
a formal bypass may have a role here.

Scleroderma affects esophageal motility and the integrity of the lower esophageal 
sphincter as well as causing gastric emptying delay. All of this combined leads to 
massive extra-digestive GERD, as well as other sequelae of intractable refl ux including 
strictures which can in turn further exacerbate the extra-digestive GERD [27]. Traditio-
nally, the recommendation after conservative management and medical management 
has been a fundoplication, tailored as a partial 180° [28]. The fundoplication however 
will often be ineffective if loose and problematic as a source of dysphagia is more 
effective for the refl ux. A modifi ed laparoscopic gastric bypass provides an effective 
diversion without these drawbacks and achieves good symptom resolution. There is 
then no need to reinforce the LES but care needs to be taken to avoid hold up at the 
newly fashioned anastomosis and attention given to fashion a vertical pouch or small 
micro pouch where no hold up can occur. 
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Those patients with extra-digestive and typical GERD who are obese have a higher 
chance of recurrence and failure of hiatal hernia repair and fundoplication. The sur-
gery in these obese patients is also technically more diffi cult. Furthermore, the obesity 
itself contributes to the mechanisms predisposing to the GERD and increases the likeli-
hood of erosive esophagitis. The bypass provides an effective remedy for the refl ux 
related symptoms, whilst also addressing the obesity and its related co-morbidities [29].

Who Will Benefi t: Tools for the Selection of Patients

Pre-operative Selection 
The preoperative work-up for patients undergoing anti-refl ux surgery for typical GERD 
symptoms of heartburn, regurgitation and dysphagia is standardised, though still evol-
ving [30]. The principles are the same when selecting and preparing a patient for anti-
refl ux surgery for extra-digestive GERD. Although the extra-digestive manifestations 
will be the drivers for referral, the majority of these patients will have some gastro-
esophageal symptoms too. The refl ux symptom index (RSI) and the refl ux fi nding 
score (RFS) are already established as part of the routine workup of many clinics, 
together with the GERD-HRQOL. An upper GI endoscopy will be indicated even if 
GERD symptoms are not predominant.

Laryngoscopy is recommended in all patients with laryngitis symptoms or laryngo-
pharyngeal symptoms being considered for surgery (and before) to rule out primary 
laryngeal pathology and to quantify any refl ux induced laryngeal injury. However, in 
practice, the fi ndings can be subjective and varying from clinician to clinician and some 
physical signs of infl ammation are not specifi c to refl ux [31].

Salivary pepsin testing is cheap and easy to apply in the clinic setting. In isolation it 
lacks specifi city but it can be useful to provide some reassurance that the association 
between refl ux and the extra-digestive symptoms is real, thereby improving the accu-
racy of the preoperative selection. Wassener et al. [32] analysed data on 9 patients, 
seven who went on to have  Nissen fundoplication, and two who had endoluminal 
fundoplication. Pepsin was detected in 8/9 patients preoperatively but in only 1/9 post-
operatively. All eight patients who were positive for pepsin preoperatively improved 
after surgery, whilst the single patient who was negative preoperatively and negative 
post operatively had no symptom improvement. 

Multi-channel intraluminal impedance HRM combined with concurrent assessment of 
symptom association with refl ux episodes identifi es abnormal pharyngeal acid exposure 
and provides good support for whether the extra-esophageal symptoms are caused by 
refl ux [10, 33, 11]. 
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Summary and Recommendations
From the information available, the following patients with extra-digestive GERD will 
likely benefi t from anti-refl ux surgery:

1. Those with a hiatus hernia, particularly with a type III hernia;

2. Those patients with extra-digestive GERD who also have typical GERD symptoms, 
together with supportive impedance-manometry testing, whether or not there 
has been a response to medical treatment; 

3. The extra-digestive GERD patient with NO typical GERD symptoms but who is posi-
tive for abnormal acid exposure or non-acid refl ux events on intraluminal impedance 
testing in the distal and proximal esophagus, or just positive in the proximal esopha-
gus. If the extra-digestive symptoms are mainly pulmonary with cough or asthma, 
then it is likely that the patient will benefi t. If it is primarily with throat symptoms that 
the patient has presented, then I would proceed more cautiously and counsel the 
patient carefully to ensure expectations are realistic.

In the absence of confi rmed proximal refl ux episodes on impedance and particularly 
in a patient with normal lower esophageal acid exposure without a hiatus hernia, the 
outcome of surgery is likely to be poor. In such a case one should review the symp-
toms and presentation together with the endoscopy and laryngoscopy fi ndings to 
further question the cause of the extra-digestive symptoms. The threshold for surgery 
could be adjusted according to the pattern of symptoms – those that have nocturnal 
asthma, which worsens when lying down, where the GER symptoms appeared before 
the pulmonary symptoms are likelier to improve after anti-refl ux surgery. 

If the lower esophageal sphincter resting pressure is low, then there would be a ratio-
nale for surgery in the symptomatic patient. If resting sphincter pressures are normal, 
then there would be a risk of inviting side effects postoperatively whilst not correcting 
the presenting symptoms. 

For patients with extra-digestive GERD the time to resolution of symptoms after 
surgery will be longer than after surgery for typical GERD and patients need to be 
counselled accordingly. 

The Way Ahead
Surgical remedies for refl ux disease have continued to become less invasive and more 
standardised. In parallel, multi-channel intraluminal impedance and high-resolution 
manometry, together with other new technologies have enhanced our confi dence 
and ability in identifying patients where suspected extra-digestive manifestations are 
attributable to gastro-esophageal refl ux. In such carefully selected patients, particu-
larly those with severe or progressive disease, timely anti-refl ux surgery performed 
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within a specialist multi-disciplinary setting has a major role to play alongside medical 
therapies.   
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