
Measurement and Patterns of 
Secondary Esophageal Motility by 
EndoFLIP in Young Children with 

Pediatric Feeding Disorder (PFD) with 
and without Persistent Dysphagia

Gurleen Kahlon, MD

Ricardo Centeno-Medina, MD

Dana I. Williams, MD 

                  The Center for Pediatric Motility and the Aerodigestive and PFD Program Phoenix Children's



Disclosures

• None



Background
• Pediatric Feeding Disorder (PFD) is defined as an impaired oral intake that is not 

age-appropriate and is associated with medical, nutritional, feeding skill, and/or 
psychosocial dysfunction.  

• PFD - ?Inability or fear to swallow due to pharyngeal or esophageal dysfunction

• The EndoFLIP is a minimally invasive diagnostic tool- distensibility, diameter of 
the esophagus and to visualize patterns of secondary contractility.

• Esophageal motility is not feasible in young children 

• EndoFLIP is performed at the time of upper endoscopy with the patient under 
general anesthesia.

• Gap: No literature on esophageal dysfunctional young patients with PFD.



STUDY AIMs:
Primary objective Secondary objective 

To describe and compare the patterns 
of esophageal contractility in children 
ages 6 months to 72 months with 
symptoms of PFD  +/-  persistent 
dysphagia.

1. define pediatric EndoFLIP baseline 
parameters (Volume, Diameter, 
Distensibility and Pressures of LES 
and UES; presence of esophageal 
contractility i.e., RAC’s VS RRC’s;) 

2.   Response to treatment in patients 
with dysfunction by EndoFLIP (PFD 
symptoms: age appropriate intake of 
solids and liquids and  weight gain  at 
3-4 months follow-up -Project B)



Methods
Type of Study
IRB approval 

Prospective and Retrospective 
cohort observational study 

Inclusion Criteria Children ages 6 months – 72 
months old diagnosed with PFD 
with or without dysphagia 

Exclusion Criteria Known history of documented 
motility disorder

Study Duration January 2023 to January 2025
Aerodigestive Phoenix Children’s

Methodology Data is collected from patients 
who have undergone EGD with 
EndoFLIP from Allscripts EMR, 
gGastro and EndoFLIP reports. 



EndoFLIP Protocol
LES&EC UES



Results



Demographics 
Highlights

•150 patients with PFD

•120 with persistent 0P dysphagia

•Predominant: male, English speaking, 
white, full term, DOSS 5, typical 
development, PO/GT, microscopic 
esophagitis, EOE 10%



EndoFLIP 
Measurements in PFD 
Children < 3y 

• values are close between groups, but some 
differences are noticeable: 
• slightly higher LES pressure in the dysphagia 

group
• UES volume consistently trends lower in 

dysphagia patients suggesting a trend (p =0.13)

• Across both parametric (t-test) and 
non-parametric (Mann–Whitney) analyses, no 
variables reach statistical significance, but



UES 
restriction 

30%

UES in PFD Patients
DI V



Esophageal Contractility (EC) in 150 PFD 
children

Patterns of EC in PFD:
1. Ineffective EC frequency of RAC less 

than 5 per min, partial 
2. Complete absence of RAC
3. Presence of RRC, absence of RAC



 LIMITATIONS/ NEXT STEPS

• Sample size (n = 150) -no statistical significance between 
dysphagia and non-dysphagia groups.

• Control group: patients without PFD

• Correlations between findings at EGD and PFD symptoms, 
aversion, esophageal dysphagia (Project B)



Conclusions

1. First study of pediatric EndoFLIP baseline parameters 
(V, D, DI and Pressures of LES and UES) for patients ≤ 72 
months old with PFD  

2. PFD EndoFLIP patterns did not statistically differ 
between dysphagia and non-dysphagia 

3. PFD patients with OP dysphagia DO not have more 
UES/LES abnormalities than controls without OPD

4. Endoflip in young children is easy to perform, and safe.

5. Over 30% of young patients with PFD have UES 
dysfunction

6. Clinical and pathologic characteristics of PFD with UES 
restriction are pending. (project B)

This work has been presented at DDW 2025 and 
manuscript has been submitted
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EndoFLIP Measurements in PFD Children < than 3y 



 EndoFLIP Protocol
1. EGD with Biopsies, without using Sevoflurane or less than 

0.3%).
2. Mark LES location on scope from incisors.
3. Insert EndoFLIP catheter (<5yo= 325N/80mm; >5yo= 

322N/160mm)  under direct visualization and remove the 
endoscope.

4. Fill in EndoFLIP balloon to 10cc to find LES on 3-D geometric 
display on screen and the find the narrowest area (Notice the 
sensor number for consistency of measurements).

5. Slowly fill in more volume to obtain pressures of 18-20mm Hg 
and look for contractions (RAC/RRC) or absence.

6. Use 10cc  volume increments and stay below 50 mmHg 
pressures.

7. Hold the catheter patient's lip to avoid it being pushed to 
stomach with increase in volume, for accurate results.

8. Record  LES measurements for V, D, DI and P.



 EndoFLIP Protocol (2/2)

9. RRC and absence of contractions were considered abnormal 
and started on treatment based on esophageal biopsies (EOE, 
GERD) and dysmotility (prokinetics).

10. LES  DI <3 mm2/mmHg was considered abnormal and 
referred for EsoFLIP.

11. Deflate the balloon to 10 cc to safely move up the catheter 
to find UES on the 3-D geometric display on the screen and find 
the narrowest area (Notice the sensor number for consistency 
of measurements).

12. Use 5 or 10cc volume increments while holding the catheter 
safely at the patient's lip to prevent it from being pushed into 
the esophagus.

13. Record UES measurements for V,D, DI and P.

14.  UES DI <1 mm2/mmHg and decreasing with increased 
pressures was considered abnormal , defined UES restriction 
and referred for EsoFLIP. 



Strengths, Limitations, Next steps

                         STRENGTHS                    LIMITATIONS/ NEXT STEPS

1. First study to describe EndoFLIP 
baseline parameters (V, D, DI and P of 
LES and UES) for patients ≤ 72 months 
old 

2. Procedure was safe, adding only 
5-10mins to routine EGD

3. This pediatric PFD cohort showed a 
unique abnormality-UES restriction. 

1. Sample size (n = 150) -no statistical 
significance between dysphagia and 
non-dysphagia groups.

2. Control group: patients without PFD
3. Correlations between findings at EGD 

and PFD symptoms, aversion, 
esophageal dysphagia (Project B)


