
Introduction
Laparoscopic Heller myotomy (LHM) is the most common surgi-
cal procedure for achalasia and other motility disorders asso-

ciated with a hypertensive lower esophageal sphincter (LES).
This operation is usually performed concomitantly with a fun-
doplication to decrease the incidence of postoperative gastro-
esophageal reflux disease (GERD). Peroral endoscopic myot-
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ABSTRACT

Background and study aims Gastroesophageal reflux

disease (GERD) following peroral endoscopic myotomy

(POEM) occurs in 40% to 60% of patients. There are limited

data evaluating antireflux surgery or transoral incisionless

fundoplication (TIF) for refractory post-POEM GERD.

Patients and methods In a single-center prospective co-

hort study, consecutive patients with medically refractory

post-POEM regurgitation and/or GERD treated with TIF or

combined laparoscopic hernia repair and TIF (cTIF) were

evaluated. Baseline evaluation: GERD-Health Related Quali-

ty of Life (GERD-HQRL) and Reflux Symptom Questionnaire

7-day recall (RESQ-7) questionnaires, EGD, high-resolution

manometry (HRM), 48-hour pH test off proton pump inhi-

bitors (PPIs) and impedance planimetry of the esophago-

gastric junction (EGJ) to calculate the diameter distensibil-

ity index (EGJ-DI). A PPI was taken twice daily for 2 weeks

after TIF and restarted later if required. Patients returned 9

to 12 months after treatment when all preoperative studies

were repeated. Quality of life, pH studies and EGJ metrics

before and after antireflux surgery were compared.

Results Seventeen patients underwent TIF (n =2, 12%) or

cTIF (n =15, 88%) a mean 25±15 months after POEM. At fol-

low-up a mean of 9±1 months after TIF/cTIF, patients re-

quired less frequent daily PPIs (n =0.001), were more satis-

fied (P =0.008), had improved GERD-HQRL (P=0.001), less

intensity and frequency of GERD (P=0.001) and fewer re-

flux episodes (P =0.04) by pH testing. There was no change

in EGJ-DI, EGJ diameter, integrated relaxation pressure, %

total time pH <4, or DeMeester score.

Conclusions TIF and cTIF for difficult-to-control post-

POEM GERD appear safe, decrease PPI use and reflux epi-

sodes, and improve QOL without significant change in IRP,

EGJ compliance, diameter or esophageal acid exposure

time.
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omy (POEM) is an incisionless endoscopic procedure that pro-
vides comparable symptom relief to LHM for treatment-naïve
achalasia [1]. However, beause no antireflux procedure is routi-
nely offered after POEM, post-procedure GERD is more com-
mon than LHM with fundoplication [2].

Patient-reported symptoms, response to proton pump in-
hibitor (PPI) therapy, and mild esophagitis on endoscopy are of-
ten insufficient to diagnose GERD in an average population [3].
Furthermore, patients with achalasia and other esophageal mo-
tility disorders may have discordant objective findings and re-
ported symptoms of GERD after myotomy of the LES [4, 5, 6].
Therefore, objective testing by esophagogastroduodenoscopy
or pH testing rather than patient-reported symptoms may be
required to diagnose post-POEM GERD [7].

Accurate identification and determination of the severity of
GERD after POEM is critical to triage patients to observation, di-
etary or lifestyle modifications, antisecretory therapy, surgery,
or alternative treatments. Most patients, fortunately, experi-
ence only mild symptoms and respond well to conservative
measures and/or PPIs [8]. However, some patients continue to
experience symptomatic regurgitation, heartburn, or compli-
cations of esophagitis, such as strictures and require additional
treatment options.

Mechanical treatment of refractory post-POEM GERD has in-
cluded laparoscopic antireflux surgery [9], endoscopic full-
thickness plication [10], and transoral incisionless fundoplica-
tion (TIF) [11, 12, 13]. However, studies evaluating the role of
TIF in these patients are limited by small cohorts, retrospective
study design, and limited assessment of quality of life (QOL)
and objective measures of esophageal acid exposure and regur-
gitation. Furthermore, there have been no reports to date de-
scribing concomitant laparoscopic hiatal hernia/crural repair
and TIF (cTIF) for the treatment of post-POEM GERD. Therefore,
in this single-center prospective study, we report the use of TIF
alone or cTIF for consecutive patients with refractory post-
POEM GERD.

Patients and methods
Patient selection and study design

This Institutional Review Board-approved prospective study
(ClinicalTrials.gov NCT04306380) evaluated consecutive pa-
tients between 2018 and 2022 at Indiana University Health
Hospital in Indianapolis with medically refractory post-POEM
GERD and treated with TIF alone or cTIF with at least 6 months
follow-up after antireflux surgery. Standard evaluation at our
institution before POEM includes high-resolution impedance
esophageal manometry (HRM), functional lumen imaging
probe (FLIP) of the gastroesophageal junction (GEJ), and Eck-
ardt score calculation (ES).

Each motility disorder was characterized after manometry
by the Chicago Classification version 3.0 [12]. A FLIP catheter
was inserted during preoperative EGD, and volumetric disten-
sion to 50mL was performed to calculate the esophagogastric
jejunal distensibility index (EGJ-DI) [14]. All POEM procedures
were performed by two gastroenterologists and included
myotomy in the proximal-to-distal direction extending approxi-

mately 2 cm into the gastric cardia. Patients were instructed to
use a PPI twice daily for 2 weeks at discharge with the option to
restart only for apparent persistent symptoms of GERD.

Follow-up after POEM

Between 9 and 12 months after POEM, all patients were offered
same-day repeat HRM, ES calculations, FLIP of the EGJ, and am-
bulatory wireless pH testing after cessation of all antisecretory
therapy for at least 1 week [7, 15]. For same-day testing, unse-
dated HRM was performed initially, followed 1 to 2 hours later
by EGD, FLIP measurement, and placement of the wireless cap-
sule (Bravo, Medtronic, Minneapolis, Minnesota, United States).
When all tests could not be performed on the same day, these
were all completed within 1 month. The severity of endoscopic
esophagitis was graded by the Los Angeles Classification [16],
and the retroflexed appearance of the GEJ was assessed by the
Hill Classification [17]. After endoscopy and pH testing, the di-
agnosis of GERD was determined using the Lyon consensus
criteria, namely total time acid exposure time > 6% or LA Grade
C or D esophagitis [18].

Patients with objective evidence of post-POEM GERD and
class A or B esophagitis were offered lifestyle changes and
once-daily PPI medications. If a once-daily PPI was inadequate
to control symptoms or initial testing showed class C or D
esophagitis, then twice-daily PPI was prescribed.

Criteria for antireflux surgery

Inclusion criteria for antireflux surgery to treat post-POEM re-
gurgitation or GERD were: 1) GERD as determined using the
Lyon consensus criteria [18]; 2) desire to stop or decrease med-
ications when PPI-dependent or; 3) symptoms were inade-
quately controlled with high-dose PPIs and/or lifestyle changes.
Exclusion criteria included: 1) body mass index ≥ 40; 2) LA class
C or D esophagitis despite at least twice-daily PPIs; 3) esopha-
geal stricture; and 4) previous foregut surgery requiring intes-
tinal resection, reduction, or diversion (i. e., bariatric surgery).
Concomitant laparoscopic hiatal hernia/crural repair and TIF
(cTIF) were considered for a Hill Grade III-IV GE junction and/or
hiatal hernia ≥2cm. A solo TIF procedure was considered for a
Hill Grade I-II GE junction and hernia ≤2 cm. Patients who
agreed to undergo cTIF or TIF consented for both the proce-
dures and research study.

Consented patients completed a GERD Health Related Qual-
ity of Life (HRQL) Questionnaire [19] and Reflux Symptom
Questionnaire 7-day recall (RESQ-7) questionnaire [20] before
surgery. The GERD-HQRL is a 16-question survey that evaluates
the severity and impact of heartburn and regurgitation and
overall satisfaction with the present condition. The RESQ-7 is a
13-symptom questionnaire that assesses the frequency and in-
tensity of four components (heartburn, regurgitation, burping,
and hoarseness/cough/dysphagia).

Laparoscopic surgery

All patients underwent general anesthesia, and one thoracic
surgeon performed all laparoscopic procedures. An intraopera-
tive esophagogastroduodenoscopy (EGD) was performed to
evaluate the hiatal hernia. Laparoscopic repair was performed
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with three or four 5-mm and one or two 12-mm ports. After ex-
posing the hiatus, the distal esophagus was circumferentially
mobilized, preserving the anterior and posterior vagus nerves.
Dissection was continued into the mediastinum to mobilize the
distal esophagus, assuring the GEJ is 3 cm below the hiatus
without tension. The short gastric vessels were not routinely
divided. A posterior cruroplasty was performed with interrup-
ted suturing. Insufflation was released, and a repeat EGD was
performed to confirm a satisfactory reduction of the paraeso-
phageal hernia. Ports were then removed, incisions closed,
and the patient was placed in a partial lateral decubitus posi-
tion to complete the TIF.

TIF 2.0 procedure

All procedures were performed by a single operator under gen-
eral anesthesia, as previously described [21]. EGD was first per-
formed to evaluate the location of the GE junction, hernia size,
GEJ Hill Grade, and the presence of any esophagitis. Next, a 54F
bougie dilation of the upper esophageal sphincter was per-
formed. The EsophyX device (Endogastric Solutions, Redmond,
Washington, United States) was loaded onto a standard upper
endoscope and advanced into the distal stomach. The device
was rotated to the 11 o'clock (posterior wall), 1 o'clock (ante-
rior wall), and 5 to 7 o'clock (greater curve) positions where
six, six, and eight polypropylene fasteners were placed, respec-
tively. Additional fasteners were placed as necessary to create a
240- to 270-degree fundoplication with a ≥2 cm high-pressure
zone.

Follow-up after antireflux surgery

Patients undergoing laparoscopy were admitted to the surgical
service and discharged when pain control, bowel function, and
oral intake were deemed adequate. Solo TIF patients were con-
sidered for same-day discharge. All patients were given a PPI
twice daily for 2 weeks after discharge and instructed to restart
only for recurrent symptoms. Patients were phoned 1 and 2
weeks after TIF to assess for short-term adverse events (AEs).

Between 9 and 12 months after antireflux surgery, all pa-
tients were offered HRM, ES calculations, FLIP of the EGJ, ambu-
latory wireless pH testing off antisecretory therapy, and upda-
ted GERD-HRQL and RESQ-7 questionnaires off PPIs.

Study outcomes and definitions

The primary outcome assessed was a change of GERD-HRQL
and RESQ-7 questionnaires at before and after TIF or cTIF. Sec-
ondary outcomes included procedure technical success, AEs,
PPI use, and change in grade of esophagitis, EGJ-DI, integrated
relaxation pressure (IRP), and pH data (DeMeester score, num-
ber of reflux episodes, and proportion of time with pH <4) be-
fore and after treatment.

Statistical analysis

Continuous variables are described as means±standard devia-
tions or medians with ranges. Dichotomous variables are de-
scribed as proportions. Paired t-tests for continuous outcomes
and McNemar’s exact test for dichotomous variables were used
to test for differences in patient-reported outcomes and objec-

tive tests between the two time-points. The signed-Rank test
was used to determine if LA Grade improved over time. P
<0.05 was used to determine significance. All analyses were
performed using SAS v9.4 (Cary North Carolina, United States).

Results
Study population

During the study period, 498 POEMs were performed and 17
consecutive patients (3.4%) (9 female, mean age 60±7 yrs.;

▶Table 1) underwent TIF alone (n =2, 12%) or cTIF (n =15,
88%) for medically refractory post-POEM GERD. The most com-
mon indication for POEM was type 2 achalasia (n =6, 35%). A
hiatal hernia measuring a mean 2.7±1.2 cm before POEM was
present in three of 17 (18%) before POEM. Two patients with a
hernia did not undergo Heller myotomy due to a required long
esophageal myotomy for esophageal spasm and the other with
achalasia was not a candidate for laparoscopic surgery.

EGD before TIF showed a hiatal hernia in all 17 (100%), meas-
uring a mean 1.7±0.8 cm. Hill Grade GEJ was classified as 2 in 8
(47%), 3 in 8 (47%), and 4 in 1 (6%). The mean time between
POEM and TIF was 25±15 months. At least once-daily PPI use
was required in all 17 patients (100%) and was taken for a
mean of 1.5±1.1 years before antireflux therapy.

TIF and cTIF

Due to a hiatal hernia and/or widened GE junction, laparoscopic
hernia reduction and/or crural repair was required in 15 of 17
patients (88%) before TIF. Two patients underwent solo TIF.
Technical success during TIF and laparoscopy was 100%. During
TIF, a mean 24±4 fasteners were placed to create a 240-degree
(n =8, 47%) or 270-degree (n =9, 53%) wrap and a mean 2.7
±0.6 cm high-pressure zone. No AEs were noted following
endoscopy or surgery. Both solo TIF patients were discharged
on the same day. The 15 who underwent laparoscopy were dis-
charged after 1 day (n =11) or 2 days (n=4).

Follow-up after TIF and cTIF

Before scheduled post-procedure follow-up, two (11%) with so-
lid food dysphagia required 45F or 48F bougie dilation within 2
months of TIF, and one died 4 months after cTIF of unrelated
causes. At follow-up endoscopy, the fundoplication was intact
in nine (53%) and loose in eight (47%). A recurrent hernia was
seen in four (24%) measuring 1 cm in three and 2 cm in one.

For the primary study outcome at follow-up a mean of 9±1
months after TIF/cTIF (▶Table2), patients reported more satis-
faction with their present condition (P=0.008) and improved
total (P=0.001), heartburn (P=0.005), and regurgitation (P
<0.001) GERD-HQRL scores. The frequency of hoarseness,
coughing, or dysphagia by RESQ-7 was not different between
the two groups (P=0.11). However, by RESQ-7 the total inten-
sity and frequency of the other assessed symptoms each im-
proved after intervention (▶Table 2).

For secondary study outcomes, patients required less fre-
quent daily PPIs (100% vs. 20%; P=0.001), had fewer reflux epi-
sodes (p=0.04) by pH testing, and improved LA Grade esopha-
gitis (P=0.004) at follow-up evaluation. However, there was no
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change in EGJ-DI or EGJ diameter at 40mL or 50mL balloon in-
flation, and no difference was noted in either IRP or % total time
pH <4 or Demeester score following TIF or cTIF (▶Table3).

Discussion
In this single-center prospective study, TIF and cTIF for PPI-re-
fractory post-POEM GERD and regurgitation appear safe, de-
crease PPI use, reflux episodes, grade of esophagitis, and im-

prove QOL. These interventions, however, did not change IRP,
EGJ compliance, or acid exposure time in patients tested.

Previous smaller single-center [11] and multicenter [12] ret-
rospective studies have reported that TIF alone for refractory
GERD after POEM is feasible, safe, decreases PPI use [13, 14],
and improves quality-of-life metrics [14]. Recently, Benias et
al. [13] reported that same-session POEM and TIF in five pa-
tients was safe and feasible and eliminated GERD by pH testing
in four of five patients tested. When these data are added to the
current study, it appears that TIF and cTIF in selected patients
may be considered for treatment of recalcitrant GERD following
POEM.

▶Table 1 Baseline characteristics and results of TIF in 17 patients un-
dergoing TIFalone (n =2) or combined TIF (cTIF) with laparoscopic hiatal
hernia repair (n = 15) for PPI-dependent post-POEM GERD.

Characteristic Results

Mean (± SD) age 60.4±6.7

Gender, n (%)

▪ Female 9 (53)

▪ Male 8 (47)

Mean (± SD) BMI 29.6±4.6

Indication for POEM, n (%)

▪ Type 2 achalasia 6 (35)

▪ Hypercontractile esophagus 4 (24)

▪ Esophageal spasm 3 (18)

▪ EGJ outflow obstruction 3 (18)

▪ Type 3 achalasia 1 (5)

Mean (± SD) myotomy length (cm) 11.4±4.3

Daily PPI use (n, %) 17 (100)

Mean (± SD) duration PPI use (yr) 1.5±1.1

Time from POEM toTIF (mo) 24.7±15

Hiatal hernia before surgery (n, %) 17 (100)

Mean (± SD) size (cm) 1.7±0.8

Hill Grade GEJ classification, n (%)

▪ 2 8 (47)

▪ 3 8 (47)

▪ 4 1 (6)

Mean (±SD) TIF duration (min) 62.1±18.5

Mean (±SD) fasteners placed 23.6±3.6

High-pressure zone after TIF (cm) 2.7±0.6

Hospitalization (n, %), days)

▪ 0 2 (12)

▪ 1 11 (65)

▪ 2 4 (24)

PPI, proton pump inhibitor; BMI, body mass index; PPI, proton pump inhibi-
tor; POEM, peroral endoscopic myotomy; EGJ, esophagogastric junction;
GEJ, gastroesophageal junction; GERD, gastroesophageal reflux disease; TIF,
transoral incisionless fundoplication; SD: standard deviation.

▶Table 2 Comparison of Quality-of-Life Metrics before and after TIF or
cTIF for PPI-dependent post-POEM GERD

Characteristic Pre TIF Post TIF p value

GERD-HQRL off PPIs

▪ Mean (±SD) Total
HQRL score (n =13)*

47.4±17.1 17.4±19.7 0.001

▪ Mean (±SD) Heart-
burn score (n =13)*

20.3 (6.6) 8.4 (10.5) 0.005

▪ Mean (±SD) Regurgi-
tation score (n =13)*

20.3 (7.8) 6.2 (7.3) <0.001

Satisfied with present condition (n, %) (n = 15)*

▪ Yes 0/15 (0.0) 8/15 (53.3) 0.008

▪ No or Neutral 15/15 (100.0) 7/15 (46.7)

RESQ7 – Frequency

▪ Heartburn (n =16)* 3.0 (1.3) 1.5 (1.6) 0.003

▪ Regurgitation (n =
16)*

3.3 (1.2) 1.4 (1.5) <0.001

▪ Hoarseness, Cough-
ing, Dysphagia (n =
16)*

2.6 (1.3) 1.8 (1.7) 0.112

▪ Burping (n =16)* 3.9 (1.4) 2.4 (2.4) 0.049

▪ Total (n = 16)* 3.1 (1.0) 1.6 (1.4) 0.001

RESQ7 – Intensity

▪ Heartburn (n =16)* 3.0 (1.2) 1.4 (1.5) <0.001

▪ Regurgitation (n =
16)*

3.2 (1.2) 1.3 (1.4) <0.001

▪ Hoarseness, Cough-
ing, Dysphagia (n =
16)*

2.6 (1.4) 1.5 (1.3) 0.005

▪ Burping (n =16)* 3.1 (1.4) 1.5 (1.8) 0.008

▪ Total (n = 16)* 3.0 (0.9) 1.4 (1.2) <0.001

* Comparisons only made in patients who had both pre-TIF and post-TIF
testing for variable
Table 2 Abbreviations: PPI: proton pump inhibitor, POEM: peroral endo-
scopic myotomy; GERD: gastroesophageal reflux disease; TIF: transoral inci-
sionless fundoplication; HQRL: Health Related Quality of Life Questionnaire;
GERD-HQRL: GERD Health Related Quality of Life Questionnaire; RESQ-7
Reflux Symptom Questionnaire 7-day recall (RESQ-7) questionnaire.

E46 DeWitt JohnM et al. Transoral incisionless fundoplication… Endosc Int Open 2024; 12: E43–E49 | © 2024. The Author(s).

Original article



In the current study, 15 of 17 patients (88%) had a hiatal her-
nia ≥ 2 cm, a widened diaphragmatic crura or axial diameter of
the GE junction (Hill Grade III or IV valve), or both anomalies
that required surgical repair before fundoplication. Therefore,
these 15 patients underwent laparoscopic surgery before
same-session TIF (cTIF) to decrease loosening or slippage that
might occur from endoscopic fundoplication alone. Although
the cTIF procedure has been previously reported [22, 23] for
the treatment of GERD, the current study, to our knowledge,
represents the first description of its use for PPI-resistant post-
POEM GERD. Because combining the two procedures simulta-
neously appears feasible, safe, and efficacious in our experi-
ence, we believe that cTIF may increase the opportunity to treat

refractory GERD in patients with GEJ anatomy not amenable to
endoscopic fundoplication alone. Furthermore, this approach
may optimize the reproducibility and individual flexibility of
the fundoplication while minimizing risk of post-procedure dys-
phagia and gas-bloat.

Decreasing post-POEM GERD may be attempted by intrapro-
cedural modifications (i. e., myotomy technique or fundoplica-
tion), post-POEM lifestyle and medications, or post-POEM
endoscopic and/or surgical therapy to the GEJ. For procedural
modifications, a single report suggested that preservation of
the GEJ sling fibers during POEM may decrease the develop-
ment of GERD [24], but other modifications of the myotomy
technique do not appear beneficial [25, 26, 27]. Because POEM
technique modification does not appear to reliably lower the
incidence of GERD, most research has focused on outcomes of
concomitant fundoplication or post-POEM interventions. When
considering therapy to decrease post-POEM GERD, we advocate
that post-POEM GERD should be confirmed by objective testing
[7] to exclude functional heartburn or reflux hypersensitivity.
GERD after POEM appears to be responsive to PPIs in most pa-
tients [8] and the diagnosis of severe (LA grade C-D) esophagi-
tis in these patients is rare [2, 7, 8]. Although the incidence of
esophagitis and PPI use after POEM is higher than after Heller
myotomy with fundoplication [2, 28], esophageal acid expo-
sure time is similar 2 years after intervention [24]. Therefore,
post-POEM testing, judicious use of PPIs, and intervention with
endoscopic and/or surgical techniques after endoscopic myot-
omy may be preferred to concomitant POEM and fundoplica-
tion [13, 29, 30]. In our study, the mean time between POEM
and TIF was 25±15 months, which reflected the length of time
required for attempted medical management of symptoms and
diagnostic/preoperative testing. Further feasibility and safety
studies are required to dictate the timing of antireflux surgery
in these patients.

Previous reports [11, 12]and the current study demonstrate
that TIF and cTIF improve QOL and decrease PPI use in refrac-
tory GERD after POEM. These findings are similar to a meta-a-
nalysis [31] of three randomized trials [32, 33, 34] which con-
cluded that when compared with PPIs, TIF decreased PPI use
and improved QOL for the treatment of GERD unrelated to
POEM. In the 11 patients tested in our study, we also found
that cTIF and TIF decreased reflux events. TIF has also been
demonstrated in standard GERD patients to decrease reflux
events compared with sham treatment or PPIs [32, 33, 35].
These findings also suggest that patients with regurgitation-
predominant GERD may benefit the most from TIF or cTIF.

We found no significant change in acid exposure time for the
11 patients tested which may reflect either limited durability or
the intentionally limited fundoplication (240–270 degrees)
performed in these patients without adequate peristalsis. Lim-
iting fundoplication after POEM was designed to minimize the
risk of dysphagia. Accordingly, only two patients required bou-
gie dilation after intervention for solid food dysphagia. In addi-
tion, there were no cases of gas-bloat syndrome in our popula-
tion. However, we found that eight of 17 fundoplications were
loose and 4 or 17 patients had recurrent hernias at follow-up
endoscopy. We hypothesize that the antireflux valve by the lim-

▶Table 3 Comparison of PPI use, Esophagitis, pH studies, Esophago-
gastric Junction Distensibility Index, and Integrated Relaxation pres-
sures before and after TIF or cTIF for PPI-dependent post-POEM GERD

Characteristic Pre TIF Post TIF p value

Daily PPI use (n, %)* n=17
17/17 (100)

n =15
3/15 (20)

0.001

LA Grade esophagitis off
antisecretory therapy*
(n, %)

n =17 n =14 0.004

▪ none 2 (12) 7 (50)

▪ A 0 (0) 2 (14)

▪ B 7 (41) 4 (29)

▪ C 6 (35) 1 (7)

▪ D 2 (12) 0 (0)

Mean (±SD) Total time
reflux episodes (n =11)*

90.5±46.9 49.3±32.3 0.04

Mean (±SD) % Total time
pH<4 (n =11)*

16.9±10.3 13.2±11.4 0.32

Mean (±SD) Total Time
DeMeester score (n =11)
*

56.4±32.5 42.2±35.3 0.14

FLIP at 40ml (n = 13)*

▪ Mean (±SD) EGJ Diam-
eter (mm)

12.9 (2.0) 13.2 (2.1) 0.57

▪ Mean (±SD) EGJ-DI 6.0 (2.5) 5.9 (3.1) 0.56

FLIP at 50ml (n = 13)*

▪ Mean (±SD) EGJ Diam-
eter (mm)

15.4±2.5 16.2±1.8 0.22

▪ Mean (±SD) EGJ-DI 5.0±2.3 5.8±3.0 0.64

▪ Mean (±SD) IRP (n =
12)*

6.0±4.4 6.6±6.0 0.86

*Comparisons only made in patients who had both pre-TIF and post-TIF
testing for the variable
Abbreviations: PPI: proton pump inhibitor, FLIP: functional lumen imaging
probe; POEM: peroral endoscopic myotomy; EGJ: esophagogastric junction;
EGJ-DI: Esophagogastric Junction Distensibility Index; GERD: gastroesopha-
geal reflux disease; TIF: transoral incisionless fundoplication; IRP: integrated
relaxation pressure
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ited fundoplication in our patients minimizes regurgitation
and, therefore, improves QOL but may be of insufficient
strength or durability to decrease esophageal acid exposure
time. Future studies will be required with placement of more
fasteners (to improve durability) to create a fundoplication of
≥300 degrees to attempt to decrease esophageal acid exposure
time without increasing resultant post-fundoplication symp-
toms (like dysphagia or gas-bloat) in the post-POEM popula-
tion.

We found that that crural repair and/or fundoplication did
not alter mean IRP or EGJ-DI in patients tested. Thus, these vari-
ables may not need to be evaluated in these patients. Rather,
quality-of-life measurement, EGD and esophageal pH studies
off PPIs may optimize care after antireflux surgery in POEM pa-
tients.

A recent prospective, randomized, sham-controlled trial
found that endoscopic full-thickness plication in PPI-dependent
patients after POEM decreases symptoms and PPI usage [10].
Therefore, additional options may be available to treat these
patients besides fundoplication and/or hernia reduction.

The current study is the largest prospective study that eval-
uates the role of endoscopic fundoplication (TIF) for treating
post-POEM, PPI-refractory GERD and is the only report on treat-
ment with cTIF in these patients. Furthermore, objective mano-
metry, pH testing, and QOL questionnaires were completed in
most patients, providing crucial information about the efficacy
of therapy. Nevertheless, our study has two primary limitations.
First, the sample size was small. However, medically refractory
GERD after POEM remains a rare phenomenon, as illustrated by
the fact that this sample size required 5 years to accrue and
comprised only 3.4% of POEMs performed during the study
period. Second, there is no comparative group of patients
treated with either continued PPIs or another antireflux proce-
dure.

Conclusions
In conclusion, TIF and cTIF for medically refractory post-POEM
GERD appear safe, decrease PPI use and reflux episodes, and
improve QOL after intervention. These therapies do not signifi-
cantly change IRP, EGJ compliance, or acid exposure time. Fur-
ther evaluation in larger studies is required to further define the
role of TIF, cTIF, or other interventions in these patients.
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