Supplementary Appendix
Achalasia-specific quality of life after pneumatic dilation and laparoscopic Heller myotomy with partial fundoplication: an open-label, multicenter, randomised clinical trial 
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Supplementary Table 1. Eligibility Criteria.
	Inclusion Criteria
	Exclusion Criteria

	Clinical diagnosis of achalasia by physician, and:
	Pseudoachalasia

a. Esophageal carcinoma

b. Esophageal stricture

c. Previous instrumentation of the lower esophageal sphincter 

i. Suture

ii. Polymer injection

iii. Silicone

	Manometric diagnosis of achalasia, including either: 

a. Incomplete relaxation of lower esophageal sphincter during swallowing (<80% of elevation over intragastric pressure) and classic barium swallow OR

b. Absence of esophageal peristalsis (peristalsis in <20% of initiated contractions)
	Previous gastric or esophageal surgery

a. Fundoplication

b. Heller myotomy

c. Gastric resection

d. Vagotomy with or without gastric drainage



	Facility with English, ability to complete English–language questionnaires 
	Pregnancy

	Age 18 years or older
	Presence of severe comorbid illness 

a. Unstable angina

b. Recent myocardial infarction [<6 months]

c. Cancer (except integumentary), unless free of disease for more than 5 years

d. End stage renal disease

e. Previous stroke with cognitive, motor, speech, or swallowing deficit persisting longer than 1 month

f. Severe respiratory disease [FEV1.0 < 1000cc]

g. Cognitive impairment

	
	Maximal esophageal diameter of 7cm or greater

	
	Dilatation with a 30mm balloon in the past year


Supplementary Table 2. Description of interventions.

	Pneumatic Dilation
	Laparoscopic Heller Myotomy

	a. Patient is kept on a liquid diet for two days prior to procedure.
	a. The patient is fasted from midnight prior to surgery.

	b. The procedure is performed with the availability of fluoroscopy (either in a radiology suite, endoscopy unit or operating room according to local hospital practice).
	b. Patients are given thromboembolic prophylaxis and antibiotic prophylaxis for wound infection (first generation cephalosporin or equivalent, 1 hour prior to surgery).

	c. Flexible esophagoscopy is done prior to dilation to ensure the esophagus is empty. According to the preference of the endoscopist, a guide wire may be placed in the stomach.
	c. The procedure is done under general anesthesia.



	d. Rigiflex dilators will be used, according to hospital instrumentation policies.
	d. Laparoscopy is initiated according to the operating surgeon’s practice.



	e. The dilation is done with the 30mm balloon size.
	e. The gastroesophageal junction is mobilized in the esophageal hiatus.

	f. The patient is placed supine, with feet against the foot brace, and with head raised 30°.
	f. The posterior wall of the proximal stomach is mobilized from the diaphragm and the retroperitoneum.

	g. An IV is in place, suction is available, and O2 saturation and pulse are monitored.
	g. A 42F to 50F Maloney bougie may be used according to the surgeon’s discretion.

	h. Conscious sedation and topical throat anesthesia are used.
	h. A full thickness myotomy is initiated and propagated a minimum of 5cm proximally onto the esophagus and 2cm distally onto the gastric wall. The intactness of the submucosa may be tested by instillation of air or methylene blue contrast at the surgeon’s discretion.

	i. A previous barium swallow may be used to help ascertain the location of the gastroesophageal junction and its relationship to the diaphragm.
	i. A fundoplication is constructed.  This may be: (1) a partial posterior fundoplication; (2) a partial anterior fundoplication; or (3) a very loose total fundoplication, according to the choice of the operating surgeon.

	j. The dilator with a wire in the catheter is introduced orally under fluoroscopic control. If the wire does not pass into the stomach without difficulty, the wire may be passed through an endoscope channel or using radiologic guidance using a steerable catheter.
	j. A closed-suction drain may be placed in the region of the myotomy.



	k. Under fluoroscopic control, the catheter balloon is then placed across the GE junction, gently inflating the balloon with a small amount of air to localize the sphincter constriction in the center of the balloon.
	k. An operative photograph of the completed myotomy and fundoplication is taken for documentation.



	l. An assistant will record dilation time according to a clock with a second counter. The balloon is then rapidly inflated until the sphincter constriction (“waist”) of the balloon disappears, usually in the 10–14 PSI range. The balloon is held at this pressure for 30 seconds, and then deflated. A second dilation may be used, according to the preference of the endoscopist, for up to 30 additional seconds, for a total possible dilation time ranging from 30 to 60 seconds.
	l. All procedures will be videotaped.



	m. Following dilation, the lower esophagus will be evaluated by a water-soluble contrast esophagogram (administered by tube or swallowed).
	m. The operative note must note: (1) visualization of both vagus nerves and their intactness at the conclusion of the operation; (2) length (in cm) of the esophageal myotomy; (3) length (in cm) of the myotomy on the anterior wall of the stomach; (4) whether a perforation occurred and how it was managed.

	n. If perforation is detected or suspected (contrast study, endoscopy, peritonitis, chest pain, fever, tachycardia, dyspnea) the patient will be evaluated by the appropriate surgical service, which will manage the patient according to usual practice. 
	n. The intactness of the myotomy is tested later on the day of surgery or on the first postoperative day, either by water-soluble contrast swallow, or, if the patient had placement of a closed-suction drain, methylene blue testing by having the patient drink 15cc of methylene blue diluted in 15cc of water and monitoring the contents of the suction bulb for visible dye.

	o. In the absence of signs or symptoms of perforation, the patient is transferred to a post-procedure unit for monitoring, and reassessed 1-2 hours later. If doing well, the patient is started on clear fluids by mouth. The patient may be discharged to home according to the discretion of the physician. Patients are encouraged to advance their diet as tolerated at home.
	o. If tests indicate no esophageal leakage, the patient is advanced to clear/full fluids.



	p. Subsequent dilations were done using a 35mm balloon.dilation.
	p. Esophageal leaks will be managed according to local practice.

	
	q. Patients are not given any whole medication tablets or carbonated beverages.  Oral medications that cannot be delayed may be given crushed or as an elixir.

	
	r. Patients are given parenteral or oral (elixir) analgesics as necessary.

	
	s. Nausea is treated aggressively with parenteral or oral dimenhydrinate, or parenteral granisetron.

	
	t. Patients may be discharged from hospital on or after the first postoperative day, if: (1) they are stable; (2) are tolerating a fluid diet; and (3) have adequate pain control on oral analgesics.

	
	u. Diet is advanced as tolerated.


Supplementary Table 3. The Achalasia Severity Questionnaire (ASQ). 

The raw score assigned to each item response is indicated in bold in square brackets (these scoring weights should not be included in a questionnaire given to patients). Total raw scores are calculated by summing the score for each item to yield a score between 10 and 31, and are only valid if there are no missing responses.

1. How much has achalasia limited the types of food you have been able to eat in the last month? (Please check one.)

     (     )  not limited at all (I can eat and drink all the foods that I would like to.) [1]
     (     )  somewhat limited (I can eat and drink most of the foods that I would like to.) [2]
     (     )  moderately or severely limited (I can eat and drink very few of the foods that I would like to.) [3]
The following is a list of food types that may or may not cause you difficulty in swallowing.  Please indicate which of the following types of foods you are able to swallow without experiencing any problems such as pain or food “sticking” as it goes down. If you are not sure if you can swallow a type of food, please make your best guess at whether you would be able to swallow it without problems.  Please check one box for each food type.
	Type of Food
	Can swallow with no problem
	Can swallow, but with a little difficulty
	Can swallow with great difficulty or not at all

	2. Raw hard fruits & vegetables
	(     )

[1]
	(     )

[2]
	(     )

[3]

	3. Rice
	(     )

[1]
	(     )

[2]
	(     )

[3]

	4. Clear fluids (i.e. water, juice, coffee, tea)
	(     )

[1]
	(     )

[2]
	(     )

[3]


5. How often in the past month have you needed to drink water while eating to deal with food caught in your esophagus? (Please circle one answer.)

	Never/Rarely
	Sometimes
	Frequently/Every Time I Eat

	[1]
	[2]
	[3]


6. How often have you experienced pain when eating during the past month? (Please circle one.)

	Never
	Rarely
	Sometimes
	Frequently/Every time I eat

	[1]
	[2]
	[3]
	[4]


7. During the past month, how much of a problem for you was heartburn (a burning pain behind the lower part of the chest)? (Please circle one.)

	No problem
	Mild problem
	Moderate problem
	Severe problem
	Very severe problem

	[1]
	[2]
	[3]
	[4]
	[5]


8. When you sit down to eat a meal, are you bothered by how long it takes you to finish eating? (Please check one.)

(     )  No, I eat as quickly as I like. [1]
(     )  Yes, I am bothered by how long it takes me to eat. [2]

9. Has having achalasia limited your lifestyle? (Please check one.)

(      )  No, it is not at all limiting (my daily activities have not changed.) [1]

(      )  Yes, it has limited my lifestyle (It has affected some areas, and I can no longer participate in all the activities I want to do.) [2]
10. How much do you agree with the following statement about how satisfied you are with your health in regard to achalasia? (Please circle the number that best describes your feelings.) I am satisfied with my health in regard to achalasia.

	Strongly Agree
	Agree
	Neither Agree or Disagree
	Disagree
	Strongly Disagree

	[1]
	[2]
	[3]
	[4]
	[5]


