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SAGES Guidelines for Surgical Treatment of 
Gastroesophageal Reflux Disease (GERD)

Diagnosis of GERD is confirmed if at least one of the following exists:
• Mucosal break on endoscopy in a patient with typical symptoms

– (Lundell, 1999)
• Barrett’s esophagus on histology
• Peptic stricture in the absence of malignancy
• Positive pH-metry
• Multichannel Intraluminal Esophageal Impedance
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A diagnosis of GERD can be made based on symptoms and confirmed by a favorable response to anti-secretory medical therapy. Important to note that epigastric pain can be the major symptom of GERD. 
Am J Gastroenterol, 2006; 101:1900-20.
Am J Gastroenterol 2013; 108:308-28.
Ann Intern Med 2004; 140:518-27.
Mucosal break is defined as an area of slough or erythema, with a discrete demarcation between it and the adjacent mucosa. The area involved could bbe either round or linear in form. This is the minimal endoscopic lesion that is a reliable indicator. According to the LA Classification (to be discussed later), patients who have longitudinal breaks in the esophageal mucosa (esophageal erosion and/or ulcer) are classified into grade A or B, whereas those who have transverse mucosal breaks are classified into grade C or D.

Histologic proof of Barretts is objective evidence of GERD ( very rare other causes)

Peptic stricture in the appropriate setting – requires multiple biopsies.

Positive pH metry

Multichannnel intraluminal impedance – a technique for evaluating esophageal function and GERD. This technique relies on the monitoring of electric conductivity in the esophagus through electrodes, and on changes developing in this variable as a result of bolus passage.
Multichannel esophageal impedance associated with pHmetry will be a method of choice for GERD, especially in cases of refractoriness to usual treatments, once the clinical implications of non-acid and moderately acid reflux are clearly defined.
evidence may be insufficient
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Anti-Reflux Surgery Indications

Surgeon’s View

Surgery should be considered if at 
least one of the following exists:
• Failure of medical management
• Fear of long term side effects of 

PPIs
• Patient’s preference
• Complications of GERD (Barrett’s, 

peptic stricture)
• Extra-esophageal manifestations

Gastroenterologist’s View

Surgery should be considered if at 
least one of the following exists:
• Intolerance to PPIs
• Persistent troublesome symptoms 

while on properly adjusted doses 
of PPI’s – as defined by the 
Montreal Consensus

SAGES Guidelines for Surgical Treatment of 
Gastroesophageal Reflux Disease (GERD)

AGA Medical Position Statement on the Management 
of Gastroesophageal Reflux Disease (GERD)
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Failure of medical management: 
inadequate symptom control (30%), 
severe regurgitation not controlled with acid suppression

Fear of side effects: osteoporosis

Patients preference: QOL considerations, lifelong need for meds, expense of meds
Troublesome symptoms defined by the Montreal Consensus as mild symptoms occurring 2 or more days per week, or moderate to severe symptoms occurring more than once a week

A shorter list – understand difference between Gastroenterologist thinking and Surgeon thinking.
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The Montreal definition of GERD and it’s associated syndromes: 
GERD is a condition that develops when the reflux of gastric content causes troublesome symptoms and complications

Expert consensus group consisting of 44 primary and secondary care physicians from 18 countries
Evidence-based
Consists of 51 statements, assigned a grade of evidence using the GRADE system (a practical indication of the likely impact of further research on confidence in the estimate of effect
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Approach to Anti-Reflux Surgery Work-up

Preoperative investigation goal:
Select the appropriate reflux patients 
to optimize outcomes.
1. EGD: All patients. Confirm the 

diagnosis of GERD, identify
esophagogastric mucosal 
abnormalities, allows for biopsy.

2. pH-metry: Important when diagnosis 
of GERD not confirmed on EGD or 
when uncertainty exists.

3. Manometry: Identify conditions that 
might contraindicate fundoplication.

4. Barium swallow (UGI): Test for better 
delineation of the anatomy.

Am. J. Gastroenterology, 2006, 101:1900-1920
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There is currently no consensus, and significant variability, among surgeons regarding which
studies should be obtained before surgery and in what order.
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Approach to Anti-Reflux Surgery Work-up

Consider using other tools in 
assessing patients:
Questionaires:  
GERD-HRQL, RSI, GERSS, RDQ.  
May be useful in showing quality 
of life changes after antireflux surgery.
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TYPICAL symptoms are evaluated using GERD HRQL
6 related to heartburn, 
2 to dysphagia, 
1 to bloating and 
1 to the impact of medication on daily life) on the 
Visual Analog scale ranging from 0 (no symptoms) to 5 (worst symptoms) [18, 19]. 

SEVERAL different questionnaires – PICK one! 
Operative INDICATIONS are based on a SUBJECTIVE patient impression, and OUTCOMES are measured SUBJECTIVELY – surgeons too often miss that element!  
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Pre-operative Work-up

Esophagitis – LA Classification

Grade BGrade A Grade C Grade D

One or more mucosal 
breaks <5mm in 
maximal length

One or more mucosal 
breaks > 5mm, but 
without continuity 

across mucosal folds

Mucosal breaks 
continuous between 
more than 2 mucosal 
folds, but involving 

less than 75% of the 
esophageal 

circumference

Mucosal breaks 
involving more than 
75% of esophageal 

circumference

Lundell, et al. (1999) Endoscopic assessment of oesophagitis, Gut 45, 72-80Bell, et al. (1999)
Patterns of success and failure with laparoscopic Toupet fundoplication, Surg Endosc 13: 1189-1194
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For TIF procedure, we use the LA classification for grading esophagitis (do a quick review of each grade). Based on existing studies, we can associate clinical efficacy directly to pre-operative esophagitis.  Mild esophagitis, LA Grade A or B, for example, are most responsive to TIF procedure. Again, as with the Hill Grade, it is how you define success that will determine your approach to a patient who presents with Grade C disease.  Is there a HH that is contributing to the esophagitis?  How big is it?  Transverse?  Axial?  If it appears within the 2cm indication for TIF procedure, how would you set expectations for that patient?  What are their other options?  Same questions used with a Hill III patient.  Also, avoid complicated esophagitis as “Severe Esophagitis” is a contraindication for TIF procedure.
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Pre-operative Work-up

Assessing Hiatal Hernia

Straight Scope
Axial height from Z-line to 

Diaphragmatic pinch

Retroflex Scope
Width measured using 

known scope diameter as 
a reference

Barium Swallow
Axial height from 

diaphragm to Uppermost 
gastric folds
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The TIF procedure was considered appropriate and offered to the patients as an alternative to laparoscopic fundoplication when measurement of the axial height of the hiatal hernia did not exceed 2 cm.
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Pre-operative Work-up

Evaluating Hill Grade
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You’ll recall that in 1994 using cadaveric studies, Lucius Hill developed a grading system, I-IV, to describe the progression of GERD.  (Briefly describe each grade) Based on existing studies, we can associate clinical efficacy directly to pre-operative Hill Grade.  Hill 1 and 2 are most responsive to TIF procedure.  It is how you define success that will determine your approach to a patient who presents with a Hill 3 valve.  First, Hill Grade 3 may indicate a HH.  If so, how big is it?  Transverse?  Axial?  If it appears within the 2cm indication for TIF procedure, how would you set expectations for that patient?  What are their other options?  Nissen?  Are they aware of the associated gas-bloat and dysphagia risks?  Let’s view some video on Hill Grade and its laparoscopic equivalent.   
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Hill Grade II – Endoscopic and Laparoscopic 

Evaluating Hill Grade
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Here we can see a Hill II valve on endoscopy with a moderately prominent ridge of tissue adherent to the scope.  If we wait longer, we could see it open slightly along the lesser curve with respiration.  After inserting a laparoscope, you can see that the phrenoesophageal membrane is still intact and the gastroesophageal junction is below the diaphragm.  This patient is a strong candidate for a TIF procedure.
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Hill Grade III – Endoscopic and Laparoscopic 

Evaluating Hill Grade
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This patient tells a different story.  Take your time during endoscopy to assess the Hill Grade.  Initial inspection reveals a Hill 2, but after full insufflation and retroflexing the scope down the lesser curve do we fully appreciate that this is a Hill 3 valve.  After inserting a laparoscope, we can clearly see a hiatal hernia at the anterior aspect of the right crus.  If a TIF procedure is performed on this patient, they may not fully respond, as their anatomy suggests moderate disease.
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Special Considerations

Recognize the following:

1. Eosinophilic Esophagitis

2. Morbid Obesity

3. Motility disorders

4. PPI Non-Compliant vs. Non-responder

NP02325-01C
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Presentation Notes
Title of the talk:  When is surgery appropriate and what is the appropriate procedure

BEYOND operative indications - 

Some patients present special considerations – and should be approached cautiously because they present unusual challenges.
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Special Considerations

Eosinophilic Esophagitis
• Should not perform TIF on this patient

• Mucosal rings on EGD
– Corrugated « feline » esophagus
– >20 eos/HPF (usually >40)

• GERD esophagitis
– <10 eos/HPF
– Distal involvement
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tend to be male, 30-40 years of age, with a long-standing history of solid-food dysphagia, some with food impaction.
Gastroesophageal reflux disease (GERD), vomiting, and regurgitation might be present, whereas hematemesis and weight loss are uncommon in such patients
Endoscopy may reveal a ringed appearance or linear  furrows. Standard biopsy findings reveal severe  eosinophilic infiltration; more than 15-20 eosinophils per  high-magnification microscopic field are necessary for  diagnosis. In contrast to GERD, eosinophilic esophagitis involves the  mucosa, submucosa, and, possibly, the muscularis. Multiple food antigens (eg, eggs, nuts, beef, wheat, fish,  shellfish, corn, soy) can induce eosinophilic esophagitis;  cow's milk protein is the most common precipitant.			Compared with other regions of the gastrointestinal tract, the esophagus normally lacks eosinophils
Most studies suggest that >20 eosinophils per HPF in a single field or >15 eosinophils per HPF in two fields is diagnostic of eosinophilic esophagitis, although the density is usually higher, with a mean of 40 eosinophils per HPF.[2, 9, 10, 14] Reflux esophagitis can produce an eosinophilic infiltration, although it is usually limited to the distal esophagus and is at a much lower density of <10 eosinophils per HPF.[6, 7] 
To be secure in the diagnosis, mid-esophageal or upper-esophageal biopsies with increased eosinophils are more specific for eosinophilic esophagitis.
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Morbid Obesity and GERD
There is a clear association between GERD and morbid obesity 
with the disease being more prevalent as the body mass index 
(BMI) increases.
• Association between morbid obesity and GERD

– El-Serag H (2008), Patti M (2009)
• Higher failure rates of LNF for BMI>30

– Smith C (2007), Rattner D (2007)
• Obesity: a challenge to esophagogastric junction integrity

– Pandolfino JE (2006)
• For BMI > 35:

– Laparoscopic R-Y Gastric Bypass is THE procedure 
of choice

– Shauer P (2002), Swanstrom (2003) 
• Lap- Band may improve GERD symptoms;

– Mixed results, not the procedure of choice

Special Considerations
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When is surgery appropriate and what is the appropriate procedure
There is a clear association between GERD and morbid obesity with the disease being more prevalent as the body mass index (BMI) increases.
Hampei H. (2005) Ann Intern Med 143:199-211
Friedenberg F.K. (2008) Am J Gastroenterol 103:2111-2122
El-Serag H. (2008) Dig Dis Sci 53:2307-2312

BEYOND operative indications - 

Some patients present special considerations – and should be approached cautiously because they present unusual challenges.
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Special Considerations

GERD and Motility Disorders
• Gastric Emptying Study:

– May provide another piece of 
information in assessing the 
foregut as a system.

• Gastroparesis:
– Believed to adversely affect 

postoperative outcomes
However…
Large prospective non-randomized trial 
(Wayman, Br J Surg, 2007)
1. No correlation between delayed 

emptying and postfundoplication 
outcomes.

2. Recognize and treat pre-operatively 
with pro-motility agents.
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It has been suggested that delayed gastric emptying may affect postoperative gastric distension and overall surgical outcomes. However, one large prospective non-randomized trail showed no relationship between gastric emptying and outcome following fundoplication. (level II) 
Wayman J (2007) Br J Surg 94:592-598
Other preoperative tests have been examined, such as gastric emptying studies, but there are no data to
support a correlation between their results and postoperative outcomes.
When is surgery appropriate and what is the appropriate procedure
BEYOND operative indications - 
Some patients present special considerations – and should be approached cautiously because they present unusual challenges.
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Special Considerations

GERD and Motility Disorders
• Esophageal hypomotility:

– Cut-off is distal amplitude of 30mmHg –
required to overcome resistance of Nissen wrap

– (DeMeester, Castell)

• No support in literature for the tailored approach

• Low LES not a requirement
– (Patti, 2003)

• Absolute contraindications:
– Scleroderma
– Achalasia
– Nutcracker esophagus
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No support in the literature for mandatory HRM – not my personal preference (one case)
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Special Considerations

PPI Non-compliant vs Non-responder
PPIs as Predictors of Operative Success?
• Pre-operative non-compliance with medical treatment:

– Lesser post-operative improvement in Quality of Life Index

– Higher rate of post-fundoplication dysphagia at 1 year
(Kamolz T, 2003)

• Symptomatic response to pre-operative PPI’s:

– Excellent predictor of good response to fundoplication

– HOWEVER:

• Non-response is not a contra-indication (Wilkerson, 2005)

• Role of combined pH/Impedance studies while on PPIs
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Is a good response to pre-op PPI a good predictor of a good outcome – YES absolutely!
One study examined the predictive value of self-reported preoperative compliance with medical treatment. Patients compliant with their preoperative medical treatement of GERD with PPI showed a statistically significant larger imprevement in the postoperative gastrointestinal quality of life index than patients who were non-compliant preoperatively. In addition, non-compiant patients had higher rates of post-fundoplication dysphagia at 1 year follow-up.
Kamolz T. (2003) Surg Laparosc Endosc Percutan Tech 13:155-160

Is the converse true?  That is – a poor response a contra-indication to surgery – NO.  It just means that your comfort level is lower, and you will have to prove, investigate, establish. 
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Patient Selection

GERD Treatment Goals
• What are your goals or expectations in addressing GERD patients 

surgically? 

• What expectations do you set for your patients?

• What is success for you? 

• What is success for your patient?
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We can’t begin to discuss selecting patients for a procedure until we can define what our goal is for that procedure.  What are your goals for anti-reflux surgery?  What are your goals for TIF procedure? What expectations do you set for your patients? Should goals and outcomes be tailored for individual patients? What do they want?  What will they be satisfied with as an end result?
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Patient Selection

Right patient for the TIF procedure?
• Which patients respond best to treatment?

• I’m used to seeing severe GERD…which ‘moderate’ patients am I looking 
for in reference to the TIF procedure?

• I’m looking for the right patient for TIF procedure.
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If Patient Selection is critically important for optimal outcomes, then who are the right patients?
Men?  Women? Older? Younger? (mention here that patients must be 18 years of age or older—we are not cleared for pediatric patients).
Typical Symptoms?  Atypical Symptoms?  Obese patients?
Let’s first take a look at data from traditional ARS.
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Surgical Therapy Considerations

SAGES Guidelines for Surgical Treatment of 
Gastroesophageal Reflux Disease (GERD)

When diagnosis of reflux is objectively confirmed, surgical therapy should be 
considered in individuals who:
1. Have failed medical management (inadequate symptom control, severe 
regurgitation not controlled with acid suppression, or medication side of effects.
or
2. Opt for surgery despite successful medical management (due to quality of life 
considerations, lifelong need for medication intake, expense of medications, etc.
or
3. Have complications of GERD (e.g., Barrett’s esophagus, peptic stricture)
or
4. Have extra-esophageal manifestations (asthma, hoarseness, cough, chest pain, 
aspiration)
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The coexistence of Barrett’s esophagus with gastroesophageal reflux symptoms is considered by many a clear indication for antireflux surgery. Surgical intervention for asymptomatic Barrett’s esophagus is more controversial, however. While the metaplastic changes of Barrett’s have been reported to regress to a greater degree in the post-surgical population compared with medically treated patients, to date there is no demonstrable improvement in esophageal adenocarcinoma rates.
Yau, P. (2000) Arch Surg 135:801-805
Rossi, M. (2006) Ann Surg 243:58-63
Chang, E. Y. (2007) Ann Surg 246:11-21
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Who Are Candidates for the TIF procedure?

Success depends on…
• Do all patients that are qualified for surgery respond the same?

• 10-20% of U.S. population with chronic GERD

• The simple answer:
– SAGES indications for antireflux surgery

• Objective documentation of GERD
• Failed medical management
• Patient opts for surgery
• Complications from GERD
• Extraesophageal symptoms
• HH less than or equal to 2cm in size (Transverse and Axial)
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WHO ARE CANDIDATES FOR TIF procedure?  With 10-20 % of the US population suffering from chronic GERD, that’s 30-60 million people.  The simple answer: SAGES guidelines, with objective documentation, failed medical management, disease-related complications, or patient choice, most could be surgical candidates for anti-reflux surgery.  So, there are a lot of people, suffering from GERD, who could be candidates for TIF procedure.  Question:  Do they all respond the same?  NO, they don’t.  Can you predict which patients will be most likely to respond well to TIF procedure?  While previous literature is not a perfect crystal ball, experience to date can help point us in the right direction. 

If asked…Objective diagnosis of GERD:  The diagnosis of GERD can be confirmed if at least one of the following conditions exists: a mucosal break seen on endoscopy in patient with typical sx; Barrett’s esophagus on biopsy; a peptic stricture in the absence of malignancy; or positive pH.
Can also use multichannel intraluminal esophageal impedance to objectively document gastroesophageal reflux, but SAGES provides no firm recommendations. 
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EsophyX Indications for Use

EsophyX®
2 device with SerosaFuse® Fasteners and accessories is 

indicated for use in transoral tissue approximation, full thickness 
plication and ligation in the GI tract and is indicated for the treatment 
of symptomatic chronic gastroesophageal reflux disease in patients 
who require and respond to pharmacological therapy. It is also 
indicated to narrow the gastroesophageal junction and reduce hiatal 
hernia ≤ 2cm in size in patients with symptomatic chronic 
gastroesophageal reflux disease.
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EsophyX Indications for Use (based on FDA clearance) give further guidance on patient selection.  We’ve seen that certain anatomic and disease related factors affect outcomes.  Patients with hh ≤2cm had better outcomes than patients with larger hernias.  EsophyX is indicated for use in patients with hh ≤2cm.  SAGES Guidelines state that symptomatic response to pre-op PPI therapy has been shown to be an excellent predictor of symptomatic response to fundoplication.  Guidelines cite one study that found that patients with no response to PPI therapy had lower satisfaction rates after fundoplication compared with pts that had at least a partial response.  They also state however, that non-response to PPI therapy is not considered a contraindication to ARS as there are studies that demonstrate very good success rates in these patients.  
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Who Responds to TIF?

• Anatomic and disease related factors affecting outcomes
– Pre-op occurrence and size of HH
– Pre-op Hill Grade ≤ II
– Patients w/o complicated esophagitis
– BMI

• Specific symptoms are not a limiting factor
– Positive effect on typical symptoms
– Positive effect on atypical symptoms

• Takeaway: Outcomes dependent on anatomical factors, not on 
type of symptom

NP02325-01C
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A 2010 study by Dr. Pier Testoni published in the World Journal of Surgery looked at 20 consecutive patients and found that hiatal hernia, Hill Grade, and Esophagitis all had a significant impact on outcomes.  His results are summarized in this chart of responders and non-responders.  Responders were defined as patients who completely discontinued PPI use after 6 months.  So you can see, patients with Hill Grade of > 2 pre-operatively were unable to completely stop taking medication.  In a second study in Surgical Endoscopy, 2011, Testoni found that in 35 consecutive patients, Ineffective Esophageal Motility, Hiatal Hernia, and Hill Grade all contributed to patient response post-TIF, confirming the results from his earlier study.  
Contrary to what some may think, specific symptoms are not a contributing factor to determining post-op efficacy.  In the literature, there is support for significant impact on typical and atypical patient populations with TIF.  
In conclusion, outcomes are dependent on anatomical factors, not symptoms.  Like we’ve seen with partial fundoplications, mild disease yields better response to TIF.
Less discuss the details of differences in anatomy.
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TIF and Atypical Symptoms
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TIF procedure – Lessons Learned

Studies help to direct us to the right patients
• In a 3yr study, 11 of 12 failures requiring revision showed baseline GEJ Hill Grade III 

or IV with a Hiatal Hernia present. 
– Muls et. al. (2012)

• Abnormal esophageal motility present in almost all non-responders. 
– Testoni (2011)

• Esophagitis at screening was a predictor for treatment failure. 
– Witteman et. al. (2012)

• Sudden increase in intro-abdominal pressure early post-op may predispose patient 
to anatomical failure of fundoplication. (level III)
– Iqbal et. al. (2006)

• Hiatal Hernia’s >3cm at original operation. (level II)
– Iqbal et. al. (2006)
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There is a common theme shared in the longer term TIF studies.  Patients who present with deteriorate GEJ have a high incidence of treatment failure requiring revision.  Having never selected those patients would result in better outcomes as reported by Muls et al in this per protocol analysis from her study in 2012.  
One study has suggested that early post-op gagging, belching, and vomiting (especially when associated with gagging) are predisposing factors for anatomical failure and the need for revision, (level III). In addition, hiatal hernias >3cm at original operation have been reported to be predictors for anatomic failure (level II)
Iqbal A. (2006) J Gastrointest Surg 10:12-21




G E R D  D I A G N O S I S  W O R K - U P  &  PAT I E N T  S E L E C T I O N

TIF procedure – Lessons Learned

Contraindications 
Patients with:

• Bleeding disorders
• Strictures
• Severe esophagitis
• Esophageal diverticulae
• Obstructions
• Paraesophageal hernia
• Limited neck mobility
• Any kind of normal or abnormal 

esophageal anatomy which would 
not permit insertion of a device

• Osteophytes of the spine
• Esophageal varices
• Esophageal infections or fungal 

disease
• Esophageal stenosis
• Chronic cough
• BMI > 35
• Hiatal hernia > 2cm
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Further considerations when selecting patients.  Be aware that these contraindications were based on the studies that help us achieve FDA clearance.  Many of these go without saying, but some will challenge BMI˃35.  Again, choose less difficult patients early in the learning curve.  Discuss why these patients may be more challenging.  Chronic cough is sometimes questioned as well.  Patients with atypical symptoms weren’t enrolled in the Phase I and II trials.  Certainly there are patients who receive TIF procedures that have chronic cough—make sure the cough is well-suppressed post op to avoid disrupting the fasteners.  
Limited neck mobility—remind that neck must be flexible enough to pass 18mm device; must be able to do jaw thrust.




G E R D  D I A G N O S I S  W O R K - U P  &  PAT I E N T  S E L E C T I O N

Summary

What have we learned? 
• Milder patients

– Non-complicated esophagitis
– Hill Grade I-II
– Normal esophageal motility

• Moderate patients
– LA Grade C 
– Hill III
– Multi-modality management vs. more invasive procedures

• PPI responders 
– EGS FDA clearance
– Does not necessarily exclude non-responders

• Hiatal hernia ≤ 2 cm
– EsophyX Indications for Use
– SAGES Guidelines

• BMI ≤ 35
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Milder patients fare better as suggested in Bell Toupet data, and proven in the Cadiere, Testoni, Muls, and TEMPO data.
Patients with more moderate disease may be candidates for TIF procedure, but what is the expectation?  How have you defined success.  Are you & your patients satisfied with multi-modality management over a more invasive procedure? 
PPI responders—EsophyX Indications for Use, SAGES guidelines 
≤2cm hh—EsophyX Indications for Use, Testoni TIF data, DDW abstract
Ultimately, MDs’ decision!
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Success?

Conclusion
• Well selected patients = success with the TIF procedure

TEMPO Abstract published in Gastroenterolgy (Trad et al, 2013)
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Milder patients fare better as suggested in Bell Toupet data, and proven in the Cadiere, Testoni, Muls, and TEMPO data.
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Questions?

THANK YOU!
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