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Chicago Classification ver. 4.0: An Overview of Esophageal Motility Disorders on
High-resolution Manometry

Tae Hee Lee

Division of Gastroenterology, Department of Internal Medicine, Soonchunhyang University Seoul Hospital, Seoul, Korea

This review introduces the updated Chicago Classification ver. 4.0 for esophageal motility disorders using metrics from high-resolution
manometry (HRM). The Chicago Classification ver. 4.0 was developed by 52 diverse international experts using validated method-
ologies over 2 years. Key updates in Chicago Classification ver. 4.0 include: 1) a more rigorous and expansive HRM protocol that in-
corporates supine and upright test positions as well as provocative testing, 2) a refined definition of esophagogastric junction outflow
obstruction, and 3) emphasis on supportive testing with barium esophagogram with tablet and/or functional lumen imaging probe.
(Korean J Gastroenterol 2022;79:55-60)

Key Words: Esophageal motility disorders; Manometry; Deglutition disorders; Chest pain

A = 4k 7Nl 91sl 2| F<k 5219 Yo ® FAdH =A

AT AT WYAA A IE(International HRM

Al7}al BE-E(Chicago Classification)= I3jAE A% Working Group)o] 21 stgict? A7) 18L& 2079
QA AKhigh resolution esophageal manometry)of|A] 34 AE7IE TAERT 58 AES} ARy} gholE 7uto g 2}
B AEEROIE BRI GTAE Aot AV R 4S9 AdmolA 2t w8e] ) s A0 Es
o] A1¥-e 20099 0] ZutE|gj o 7R FH o= 20156 9 grading of recommendations assessment, development
Aj3go] ZoEQeh! Teu A A 3Tl A THAE 4] and evaluation (GRADE) ZEA|AE AME-Slo] ZHH o=
SUAE $9) g AReERe] 2 G4 ST WAL 840 e R el uet Bolel
UA|EHA] o= A o8 HET O]E tiete AAEHA A=l 85% ol 5oE ot A 3t Wil(strong recom-
Solnt T3 7|t} opefslAl sk AAF ZREER mendation), 80-85%2] ¢ ZAXE HIil(conditional rec-
A As LA Hast] Cﬂﬂir txﬂﬁol EAotect. ommendation)& ZHESFACH oA Mo e
Ay 5 FoF WIE ARG ATt BaskEle] A AReEAlS HEs] 9% T AR A7t

Received January 18, 2022. Revised February 25, 2022. Accepted February 25, 2022.

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © 2022. Korean Society of Gastroenterology.

AKX O[EN3], 04401, MEA A7 CAFRZE 59, MYty 24 MSHH Ast|Lit
Correspondence to: Tae Hee Lee, Division of Gastroenterology, Department of Internal Medicine, Soonchunhyang University Seoul Hospital, 59 Daesagwan-ro, Yongsan-gu,
Seoul 04401, Korea. Tel: +82-2-710-3084, Fax: +82-2-709-9696, E-mail: iman0825@schmc.ac.kr, ORCID: https://orcid.org/0000-0003-3049-8252

Financial support: None. Conflict of interest: None.

Korean J Gastroenterol, Vol. 79 No. 2, February 2022
www.kjg.or.kr



56 O[Ee]. A2 B7IE oo Ty AMELAEA 52

0.

T OER A4 2 LA A

HEUgtAAte] TREZS A
S22 71l Aglo] ARl A S A=
Eohal A AFEE e 35 d7-e E4%71=
Ark? & IREZ

=

s

— —/ 1=
o R, 24 30k §¢F ARARRYT, A RIS,
2 948 9 71A SRAEATE dgs 2Rt fREH
ABE AU 1 L G5 5 mL A7171E 108] 5
ste=d], A Al d3Hdeglutitive inhibition)7} WEFLHA]

ALE JiE A Atelo 4 30 7HAS Folof gt} o
oF9] ZpAoll A mRAEF O T4k H AHmultiple rapid
swallow test, MRS)& $3§3l+=t]|, o]+ 2-3% 7F4°& 10 mL
FAIE AHESto] 2 mL A5 53] 4l7]= Aotk et
9 AAPE SREH BAE 4™ YAEB0E A5k o fow oF
of Sli= AU tElE Ad Fo & sojud AN, & w&
TRYAY 7= AAE A2)E HA ST HARRR] A

- a

THAE AZUIAL A7t oS S = AR
9 4f|(esophagogastric junction outflow obstruction,
EGJOO) &zo] WaH 7 AZPAEA =2 Y E(timed
barium esophagogram), & A A A7 (barium table swal-
low) &= AEHEREY Y A=E Fche d=&Y
(functional luminal imaging probe; Cropson, Galway,
Ireland) HARS Al 2H EGIOOE SiHdsh=A] 11 2
I elgof 3tk Alado A= AA 7140l 2 cm vkl
IAAE DSAAE AEWHEHEAL ZHEE (solid-state HRM
catheten) & AHEE 2 AASHAINE E8FU Y7l (water-per-

)

fused manometry)2 £ 4 Ut old EARFYAA =
o9l AAo AT e £tk Aol e AS

2ellof et WA JduHs AR fdiAbe $4EY
RO A3 T E(bolus flow)S HHOE FIFE 4= Qi AAL
Zol| A FH-EE|ZE o}E W E (pressure-drift artifact)S

A4S weBlok s 3] Burke Fola FAl]
o o
[e)

2) TOHNE AZURIZAL s XIESO| Folot HAA]
1

O
A B o|2ket (integrated

Table 1. High Resolution Esophageal Manometry Standard Protocol in Chicago Classification ver. 4.02

Steps Position Procedure Remark
Supine® 60 second adaptation period Quiet rest swallow
2 Supine At least 3 deep inspirations Confirmation of catheter position
3 Supine 30 second baseline period Identification of anatomic landmarks
4 Supine 10 supine wet (5 mL) swallows There should be at least 30 seconds between wet swallows to
avoid effects of deglutitive inhibition
5 Supine 1 MRS MRS may be repeated up to 3 sequences if failed attempt or
abnormal response
6 Uprightb 60 second adaptation period Quiet rest swallow
7 At least 3 deep inspirations Confirmation of catheter position
8 30 second baseline period Identification of anatomic landmarks
9 5 upright wet (5 mL) swallows There should be at least 30 seconds between wet swallows to
avoid effects of deglutitive inhibition
10 1 RDC 200 mL water, ingested as fast

as possible through a straw, is performed

MRS, multiple rapid swallow; RDC, rapid drink challenge.
Choose to begin in the upright position.
Use upright normative values.
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Table 2. High-resolution Manometry Metrics and Thresholds2
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Metrics Aim Definition Threshold
Medtronic Diversatek/Laborie
IRP Relaxation pres- Mean of the 4 s of maximal deglutitive re- ¢ Supine median IRP <15 * Supine median IRP <22

sure across the
esophagogastric
junction in re-
sponse to degluti-
tion

DCI Esophageal peri-
stalsis

margin of the LES

Contractile wave-
front integrity

Esophageal peri-

stalsis contour of 20 mmHg

DL Latency of degluti-
tive inhibition

Isobaric contour Pressurization

laxation in the 4-s window beginning at
UES relaxation, contiguous or non-con- <« Upright median IRP <12
tiguous, referenced to gastric pressure

Amplitudexdurationxlength
(mmHgs-cm) of the distal esophageal
contraction exceeding 20 mmHg from
the transition zone to the proximal

Contiguity of peristalsis in an isobaric

mmHg mmHg
* Upright median IRP <15
mmHg mmHg

« Normal contraction: DCI 450-8,000 mmHgscm

* Weak contraction: DCI >100 and <450 mmHgscm

« Failed peristalsis: DCI <100 mmHgscm

« Hypercontractile swallow: DCI >8,000 mmHgs-cm

« Ineffective swallow: weak contraction or failed peristalsis

« Ineffective swallow: peristaltic break >5 cm in setting of a
DCI 2450 mmHgscm

Interval between UES relaxation and CDP < Premature/spastic contraction: DL <4.5 seconds in setting

of a DCI >450 mmHgscm

« Panesophageal pressurization: isobaric contour of >30
mmHg

« Intrabolus pressurization: isobaric contour of 220 mmHg in
the supine position (medtronic)

IRP, integrated relaxation pressure; DCI, distal contractile integral; DL, distal latency; UES, upper esophageal sphincter; LES, lower esophageal

sphincter; CDP, contractile deceleration point.

A B

Fig. 1. Rapid drink challenge (RDC) test discriminating type 3 achalasia from distal esophageal spasm. (A) Upper endoscopy suggests the
achalasia. (B) Standard protocol shows distal esophageal spasm. (C) RDC reveals the presence of outflow obstruction.
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Measure Protocol

Normal response

Solid test swallows
soft boiled rice, marshmallow)

STM 200 g of soft solid meal (e.g. soft boiled rice,
bread) ingested at normal rate for patient.
Study stopped if STM not completed in 8-min.

Post-prandial meal
(high-resolution impedance
manometry)
occurrence of abnormal activity)

Amyl nitrate provocation test
position

Cholecystokinin provocation
test

CCK 40 ng/kg IV in recumbent position

Ten swallows of ~1-cm® soft solid (e.g. bread,

Administration of a STM or a self-identified
symptom inducing meal followed by extended
monitoring (minimum of 10 minutes and

Amyl Nitrite inhalator (4-5 sniffs) in recumbent

Presence of >20% pharyngeal swallows being followed by an
effective esophageal contraction defined by DCI >1000
mmHgss.cm and without a large break (>5 cm) in the contractile
front.

Presence of >20% pharyngeal swallows being followed by an
effective esophageal contraction defined by DCI >1,000
mmHgs-cm and without a large break (>5 cm) in the contractile
front. No symptoms during STM (any symptoms should be
recorded in electronic record to assess association with
abnormal motility or function). Slow eating with <200 g ingested
during 8 minutes also considered abnormal.

Absence of symptoms and abnormal motility or function during
post-prandial period. Maximum 4 TLESRs with belching during
initial 10-minute post-prandial, no volume regurgitation, no
rumination or supra-gastric belching episodes.

Profound distal esophageal and LES smooth muscle inhibition with
reduction in deglutitive IRP. In healthy controls amyl nitrite
induced EGJ IRP is similar to deglutitive IRP.

CCK generally triggers a biphasic esophageal motor response.
Phase 1 is always present and starts shortly after injection. In
healthy controls, CCK induces a mild esophageal shortening (2 cm
or less) associated with incomplete EGJ relaxation (inspiratory
crural diaphragm contraction preserved).

STM, solid test meal; CCK, cholecystokinin; DCI, distal contractile integral; LES, lower esophageal sphincter; EGJ, esophagogastric junction;

TLESRSs, transient LES relaxations; IRP, integrated relaxation pressure.

Fig. 2. Solid test swallows revealing underlying esophagogastric junction outflow disorder in a 62-year-old male with 4-months-duration

dysphagia
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Table 4. Classification and Definition?
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Classification Disorder

Definition

Disorders of EGJ outflow Type | achalasia

Type Il achalasia
Type lll achalasia®
EGJOO™*

Disorders of peristalsis Absent contractility
Distal esophageal spasm®
Hypercontractile esophagus®

Ineffective esophageal motility

Abnormal median IRP & 100% failed peristalsis

Abnormal median IRP, 100% failed peristalsis, & >20% swallows with pan-
esophageal pressurization

Abnormal median IRP & >20% swallows with premature/spastic con-
traction and no evidence of peristalsis

Abnormal median IRP (supine and upright), >20% elevated intrabolus
pressure (supine), and not meeting criteria for achalasia

Normal median IRP (supine and upright) & 100% failed peristalsis
Normal median IRP & >20% swallows with premature/spastic contraction
Normal median IRP & >20% hypercontractile swallows

Normal median IRP, with >70% ineffective swallows or >50% failed peri-
stalsis

EGJ, esophagogastric junction; EGJOO, esophagogastric junction outflow obstruction; IRP, integrated relaxation pressure.
“Type Ill achalasia should not have evidence of normal peristalsis (normal or ineffective swallows).
°Four patterns included EGJOO with spastic features (presence of >20% premature swallows), EGJOO with hypercontractile features, EGJOO with

ineffective motility, or EGJOO with no evidence of disordered peristalsis.

°Denote manometric patterns of unclear clinical relevance. A clinically relevant conclusive diagnosis requires additional information which may

include clinically relevant symptoms and/or supportive testing.
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