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•Prior tests using barium emptying within 24 hr of pneumatic dilation-Cohen test

•Idea originated with Bob Koehler at UAB to identify a better objective test to 
assess symptom improvement and esophageal emptying—at time just 
following symptoms

•Originally considered a nuclear medicine emptying test—Larry Johnson oatmeal 
test

•In real life, barium is easier and more similar to liquid retention in achalasia

Historical Perspectives of the Timed Barium Esophagram



American Journal of Radiology 1997;169:473-479



Technique of Timed Barium Esophagram

Neyaz Z et al J Neurgoastroenterol Motil 2013



How to Analyze—Height, Width, Cross-Sectional Area
or Percent Emptying?



Individual TBE Parameters in 14 Healthy Volunteers

Kostic S et al Diseases of Esophagus 2005



Individual TBE Parameters in 14 Achalasia Patients
on Two Examinations

Kostic S et al. Diseases of Esophagus 2005



r=0.86 r=0.79

Correlation Coefficient of Barium Column Height
on Repeated Exams

One Minute Five Minutes

Kostic S et al. Diseases of Esophagus 2005



Current TBE Protocol at the University of South Florida

One Minute                                              Five Minutes                                      13 mm Tablet after 5 Minutes



•Rate (degree) of esophageal empty=compliance of EGJ

•Anatomy of the esophagus especially with obstruction

What are We Actually Assessing with the
Timed Barium Esophagram??
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Barium Ht >2 cm at 5 mins—85% sensitivity and 86% specificity

Blonski W, Richter JR  Am J Gastroenterology 1998

Accuracy of Identifying Achalasia in 107 Patients



Functional Lumen Imaging Probe--FLIP



Height of Barium Column over Time as
Measure of LES Compliance by EndoFLIP

Rohof WO et al. Gastroenterology 2012

30 achalasia 
patients

R=0.72



Excellent Anatomy Definition with TBEExcellent Barium Images of all Types of Achalasia

Type I Achalasia Epiphrenic diverticulumType III Achalasia



•Achalasia
--Supporting HRM diagnosis of achalasia
--Resolving the up to 20% of inconclusive HRM diagnoses

of achalasia with IRP< 15 mmHg (new Chicago 4.0)
--Short and long term predictors of improvement post treatment

•EGJ outflow obstruction

•Non-achalasia dysphagia

C
Clinical Applications of the 
Timed Barium Esophagram



Accuracy of Time Barium Esophagram with 13 mmTablet
for Diagnosis of Achalasia



Timed Barium Esophagram before Treatment



Timed Barium Swallow after Successful Treatment



Vaezi , Richter et al Gut 2002

Definition of Remission

No symptoms
90% empty

<5 cm barium ht at 5 min 
on post treatment



Frequency of Surgical Failure Parrallels Improvement 
at 1 Minute in Barium Height 

Anderson M et al. Diseases of Esophagus 2009



SECONDARY OUTCOME PARAMETERS
NEED FOR REDILATION IN PD GROUP
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Age > 40: 0.23 (0.09-0.56)

Daily chest pain:    4.3 (1.6-11.4)

Posttreatment (3 months) 

>10cm stasis (5 min) 5.3 (1.3-22)

Factor Hazard Ratio

Boeckxstaens GE et al NEJM 2011



Esophageal Stasis on TBE Predicts Recurrent
Symptoms in Long-Standing Achalasia-41 Patients 

Rohf WO et al American Journal of Gastrornterology 2013

Average fu—17 yrs

Recurrent sx—25 pts
--5 elevated LES
--22 esophageal stasis

Sensitivity to predict need for 
retreatment
--20% elevated LESP
--88% esophageal stasis



TBE for Assessing Long-Term Response in Achalasia
Absolute Cutoff vs Percent Change

81 patients
Average fu—2.2 yrs

Treatments
--57 pneumatic dilation
--24 myotomy

Post Treatment Barium Height at 5 min         % Change Pre vs Post at 5 min Height

Blonski W et al Neurogastroent
Motil 2020



Accuracy of Classifying Success vs Failure
Using TBE Height at 5 Minutes Versus % Changes

Blonski W et al Neurogastroenterol Motil 2020



EGJ Outlet Obstruction

Chicago 4.0:  Clinically relevant conclusive diagnosis of EGJOO requires supportive   
evidence of obstruction by TBE with tablet and/or FLIP



One Minute 13 mm tablet after 5 minute 



FUNCTIONAL  EGJ OUTFLOW OBSTRUCTION

Type IV Achalasia





Clayton SB, Richter JE et al. Neurogastroenterology and Motility 2019 

Pneumatic Dilation Improves Symptoms and Esophageal
Emptying in Patients with EGJ Outflow Obstruction



Obstructing Lap Band



Cervical Web held up Tablet at 10 and 30 Minutes



Classic Cervical Web



•Everyone can do it, cheap, easy, reliable and easy to start

•Not expensive, doesn’t require another endoscopy

•USF—do HRM and TBE –then see the patient

•“Old is not bad and sometimes better than new”

Why Should the Esophageal Community Embrace
The Timed Barium Esophagram?



Thank you




