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Fig. 1 Anatomy of esophagus’
Achalasia

AMURAUNRYBY motility function U8svaene1siaed primary disorder AiU3LI8 esophageal sphincter

yMlmin outflow obstruction



Achalasia 2

Pathophysiology

mnmsdnwludagiudiliansonsuaimgresninfalsaiuide Tnefideduivguioainnnnmsinde
Th¥auawdianionie autoimmune YlAanssnauuaziinnsviians myenteric plexus Faagdanansenuliiin
dysfunction of LES Im&Jmmﬁm‘uﬂaﬁLﬁm%ummmLLﬂqmjﬂmgqiﬁLﬂu hypermotility wag hypomotility 1ng
Inadequate inhibition of contraction(hypermotility) v¥lviliin exaggerated contraction, poor relaxation,
simultaneous contraction (spastic disorder in extreme of achalasia) ke Failure of contraction (hypomotility)

involve esophageal body /LES grade by number of failed contraction by amplitude of transmit swallow

Sign and symptom
- Dysphagia 7 solid wae liquid food wulsl 98%
- Heartburn wuldl 27% to 42%
- Regurgitation
- Frequent choking or vomiting symptoms ﬁﬂwuiuéjﬂwﬁﬁ BMI>30
- Weight loss wulgl 35% to 91%

- Sitophobia nda99zABITUUTENU IS

Associated abnormalities
- Distal esophageal acid exposure leads to infection stasis Wag caustic injury
- Epiphrenic diverticula
- Megaesophagus (sigmoid esophagus)
- Cancer 3.5% v83U1e achalasia #519nU313 esophageal squamous cell carcinoma AS3INUNAIRIN
39988 achalasia Wuszeznaiads 25 U uazlugfiefilésunssnuniieds Pneumatic dilatation AsIamu
i new case of Barret’s esophagus 28/331 Wayns1aNWUI18 Barrett’s adenocarcinoma 2/28 fivanade

8.9 U sl ASGE Jdluilewuziirlsivih cancer surveillance TufUae achalasia uififmeawaiauasvimn

'
=]

ASIARAANNDINNTIUDIUN 15 Ma991NsuINATY achalasia ASILIA

Differential diagnosis
N3¢ pseudo achalasia /secondary achalasia Lﬁﬂiﬁmﬂwawmma LU
- cancer (75% cancer od cardia, lymphoma, lung, pancreas, prostate, liver)
- Chaga disease

- Intestinal pseudo obstruction after surgery

v
° LY

lnefils1aasduniie secondary achalasia LilegUaeiiusein progressive dysphagia Heendn 1 U, unting

anasn (weunie1unndi 6.8 Alansi) wae e1guinnidn 55 Y
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Diagnosis
il investigation naneSmsfiavaaelunsitede achalasia usdsiiddyienisuenlsausdslild fafud
imaging wazinvestigation modality #uq fivaelun1s3%ade W EGD, barium esophagogram, CT, Video
esophagography, High-resolution manometry 1Hudu
1. Barium swallow?
Sensitivity 45% agnudnuarsunzfiiiondn bird beak appearance lag narrow segment dun 3
FuRiuns way mucosal mstidnuwaeiSey wndnvagiingaanuidy long segment with irregular mucosa
Tyasdednenadu malignant lesion
1ne) esophagogram Thiennsaudsmaveasnomsiveneildeeny ¢ orade
- Size HounIMIOINAU 3 LURLLAT
- Size 11N 3 WHURWAT usldds 6 LuRns
- Size 41NN 6 WUALUAT

- Size 1A 6 WuRAT lneddnwazvemanneIMIAANE sigmoid

Dilated oesophagus

Tight ‘bird’s beak’

- lower oesphageal sphincter

Fig. 2 Barium swallow show achalasia’
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2. Video esophagography
Overall sensitivity 58%-95% @nsnaueLdiy
- Esophageal dilatation
- Narrow EGJ
- Lack of peristalsis fluoroscopically
dlonsranuidienuAaunfainnimniadsd AGA guideline wuziiliivh EGD e exclude malignancy lesion

Tugfhe achalasia 9n31e

3. Esophagogastroduodenoscopy (EGD)
Tallendu diagnostic tool Tun153tiade achalasia dlosan poor sensitivity and specificity Fao1anudn no
opening of LES (puckered EGJ) Tutausdifl air insufflation n13vi EGD Tuglhe achalasia ﬁdi\‘iﬁﬁgﬂﬂizaﬂﬁl,ﬁa

wenlsA pseudo achalasia Winulagwudn 1/3 vosfUheil submucosal mass fadumnasdyindineuuina

Wean1saansaa CT wevielunsidadeiuiiy

Fig. 3 EGD for achalasia’
A.  Puckered EG Junction

B. Retain saliva in esophagus

wilul 2012 »3 Japanese guideline for esophageal achalasia Tafinsuuzih typical endoscopic finding

dusuraelunisidaduachalasia fauanslunin Fig. 4
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Fig. 4 Typical findings of primary esophageal achalasia®

(@) Dilation of the esophagus. Dilated esophagus drooped to both sides of the spine

(b) Food remnant in the esophagus

() Whitish coating of the mucosa caused by adhesion of the remained food inside of the esophagus
and thickening of the mucosa

(d) Functional stenosis of the esophago-gastric junction. Endoscope passes through the tight

segment with some resistance

(e) Abnormal contraction of the esophagus, simultaneous contraction is clearly observed

73901ANY pinstripe pattern 17310 white light endoscopy dlolda indigocarmine spray aafiusion

mucosal surface
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Fig. 5 Pinstripe pattern (PSP)*

(@) Minute superficial wrinkle was observed on the mucosal surface

(b) Indigocarmine spraying made the superficial structure clearer

(c) Magnifying observation after indigocarmine spraying. Slight gap was observed between each
longitudinal line

(d) NBI Image with magnification
1n® sensitivity U89 EGD = 41% u#ien positive PSP 9gil sensitivity 81% specificity 60.7%

4.  Computed Topography
anunsauandlviiu anatomy sindenvilludUaeil EGD udamu mass wardaliaunse exclude malignancy

161
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Fig 6 Imaging from patients with end stage achalasia’

A

Coronal computed tomogram of 39-year-old man with advanced achalasia, showing esophagus with
mild sigmoidization and marked dilation (megaesophagus) filled with retained food

Axial computed tomogram of 39-year-old man who underwent pneumatic dilation six years earlier
but is now presenting with dysphagia, showing megaesophagus filled with retained food
Esophagram of 64-year-old man who received botulinum toxin injections two years earlier but is now
presenting with dysphagia and regurgitation, showing severe sigmoidization

Esophagram of 48-year-old man who underwent Heller myotomy five years earlier but is now
presenting with recurrent dysphasia and regurgitation, showing severe sigmoidization

Esophagram of 54-year-old man who underwent pneumatic dilation eight years earlier, showing
megaesophasgus

Esophagram of 63-year-old woman who underwent open Heller myotomy, pneumatic dilation, and

botulinum toxin injections 30 years earlier, showing end stage achalasia

Endoscopic ultrasonography

219%78uN1530988 submucosal lesion

Manometry
Tutlaguiu High resolution manometry {u gold standard Tun153fiad achalasia lnsanusauendszvla

910 manometry A4 Chicago classification
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' Achalasia
1 [RERAVENELEREZR G Yes | Type I: No contractility

peristalsis or spasm Type II: 220% PEP . .
Type IIl: 20% spasm (DL<d.5s) | | Disorders with EG)

outflow
EGJ outflow obstruction obstruction
2 IRP = ULN and not < Incompletely expressed
Type I-lll achalasia achalasia
<Mechanical obstruction
DES - :
%2 20% premature (DL<4.5s) Major disorders
IRP normal and Jackhammer esophagus of peristalsis
EB Short DL or high DCI or 2 20% DCI >8,000 mmHgesecm | | < Entities not seen in
100% failed peristalsis Absent contractility normal subjects
< No scorable contraction
< Consider achalasia

. Ineffective motility (IEM) - ~
< 250% ineffective swallows Minor disorders

Fragmented peristalsis of peristalsis
<250% fragmented swallows < Impaired clearance
and not ineffective

5 IRP normal and E
> 50% effective swallows Normal

Fig. 7 Chicago classification is a hierarchical classification scheme®

4 IRP normal and
250% ineffective swallows

Normal high-resolution esophageal manometry (HRM)

Swallow
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Fig. 8 A Normal swallow in an esophageal pressure topography plot’
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910 Fig. 8 wansliliuiie manometry luauund azwuinwaenauasil LES relaxation wagdiausuiinnauly

NaoADIMNTIUYMENDIMSIAREUNIUANN UES 819 LES Tne#iliiin premature contraction

Tnegeilasunsifiady achalasia tuagdeanuin & lower esophageal sphincter relaxation (Fnalaain

integrate relaxation pressure : IRP) #1n IRP 11nn31 upper limit of normal $auulaidl peristalsis #50 spasm 11

3‘?4%582]1@’1]183? achalasia Inewually subclassification 19 3 vila o

Length along the esophagus (cm)

Absence of EGJ relaxation

No pressurization

Time (s)

mm Hg
150
30 mm Hg
isobaric
contour 100
Pan -
esophageal :
pressurization !
(30 mm Hg i 50
isobaric !
contour) \
DL=30s :
o |
” -
1 Rbsence of EGJ relaxation Absence of EGJ'r tion 0
(IRP = 18.4 mm Hg) 5 (IRP = 33.7 mm Hg) (IRP=264mmHg) .55
Time (s) Time (s)
Type 1 B Type 2 C Type 3

Fig. 9 Achalasia subtype’

A. Type 1: There is negligible pressurization in the esophageal body, evident by the absence of any

area circumscribed by the 30 mmHg isobaric contour

B. Type 2: Panesophageal pressureization occurs evident by the banding pattern of the 30 mmHg

isobaric contour spanning from upper esophageal sphincter to EGJ

C. Type 3 : Characterized by spastic contractions (short distal latency) in esophageal body

1. typel
2. type 2
3. type3

Taid] contractility

pan esophageal pressurization & pressure Tunapn1MITUINAIMIBVINAY 20% Y0NS
=

nau

11 distal fragment of peristalsis #3031 spastic (premature contraction) uINAIUTOWINAY

20% wesn1snau laedl Distal latency <4.5 sec (distal latency; DL Ao2958%3119 Upper

=

esophageal sphincter Aaafazidain contractile deceleration point (3afiA13L32

3
o ]

a0 msnENtaueIndnuzvemaene i signiienannsedsauuayidaiuing

Y

Lower Esophageal Sphincter)
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Achalasia
EGD/HRM
Graded PD . A
Q?})@V =L°“‘ surgical risk | High surgical risk=
e

HM
(Age <40 years,

(Age <40 years,

type lll achalasia) type lll achalasia)

T
Dilated/tortuous esophagus g Ssophagectomy

Fig. 10 Management of achalasia

madentunisine len
- Medical treatment
- Endoscopic botulinum toxin injection (EBTI)
- Pneumatic dilatation (PD)
- Heller myotomy (HM)
- Peroral endoscopic myotomy (POEM)

- Esophagectomy

1. Medical treatment
lAuA Calcium channel blocker (CCBY), isosorbide dinitrate (ISDN)

n13eangvaveen T smooth muscle relaxation Liean LES pressure lag

Botulinum toxin

Lower esophageal sphincter

Pharmacologic
therapy or repeat
botulinum toxin
injections

Consider dietary counseling.

- CCB oongvidguanil 20-45 17l Tne duration 30-120 w1 aunsnan LES pressure | 30-40%

- ISDN aaaq%ég&@@ 27 W¥l duration WILUTELU 30- 90 U @wnsaan LES pressure teusann 66%

usitilosannnatnafesuesen uaz efficacy 191m vinlinssnwmeelalaidusudenusnlunssnwm

- Regimen 71l#lun133nw1 Nifedipine titrate dose 10-30 mg floua13 30 U7 a@13130an LES pressure

28% \iaifiauiu placebo waldanunsaviliAnanuidsunlasiu esophageal emptying rate uaglalle

#711508A01N15 dysphagia, regurgitation %39 nocturnal cough 1o
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2. Endoscopic botulinum toxin injection (EBTI)®
Botulinum toxin inhibit Acetylcholine release ¥k LES lail@sunsnsesuuasan LES pressure tny 70%

Y045U801N157TU ae 40% veaUiefesnis EBTI 1nndt 1 ass Inedl wuii 68% vesihenlasun1sda Botox 100

v

unit 2 a5anelu 1 Weu dnanisinwfllen uly 2 U lay achalasia type 3 dunauausssion1sinwImeIslavign

q

Sclerotherapy needle

Botulinum toxin
injection into lower
esophageal
sphincter

Fig. 11 Botox injection method’

A.  An injection needle is used to make injections at

B. The squamocolumnar junction, or up to 1 cm proximally

C.  The squamocolumnar junction, or up to 1 cm proximally(endoscopic view), 100 U in total is
injected in four to five equal volume aliquots

D. Equally space the injections in a circumferential manner, and at the same level

3. Pneumatic dilatation (PD)

14 balloon \fietseneuazyiiliiin disruption e LES muscle Tnetfnidenmsshwiduisusniiosann
invasive tiaefign Tnganians3nwisIusamud1 5 Imdsann follow up §Ue 10 71% (30%-96%) Avuaues
fems3nueeish Inefiiles 3% whiuiiwuiniinnsunsndeuainnisvininanisite perforation wazlong term
success rate 9NMsSNWIFIETFEA WS age 77%

dwu predictor v83n13 relapse vadlsAtuNUIn AUreazdanuuy

- WATY
- 91gdesnd1 40 U
- esophagus dilate 11N
- poor emptying esophageal time
Complication vasns§nuwniinuléfie chest pain way 14 wuldlugausnndsléunissnw GERD wulé 20-

35% WAINABUALDIRIBARENITSNIABPPI perforation lnetadenuls 2-5%
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Fig. 12 Rigiflex pneumatic dilation balloons®

A Before B After

Fig. 13 Esophagogram view (A) before dilatation, (B) after dilatation
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4. Heller myotomy (HM)

Hu gold standard treatment 983 achalasia Iuﬁ%ﬂuﬁam‘ﬁwﬂu laparoscopic Heller myotomy (6-8 cm)
wazsn extend myotomy 2-3 cm proximal to stomach \lean LES pressure 188N 10 mmHg 1aen1s extend
myotomy thufiun1siia GERD Tutaqtiu Feil consensus T partial fundoplication (Dor/ Toupet) iloanAa
deslunisiiin GERD

Te Dor fundoplication fnzunsndeundsridaiiesnd esnlisndudenans tissue plane v

esophagus MM19A1UYAY (1FB36IDN1T injury Y049 vagus nerve Wag short gastric artery)

Right pillar

of the crus

Gastricfindus
i s
~ U‘.’ -

Fig. 14 Partial anterior fundoplication™

Fig. 15 Fundoplication type'!

a. Nissen 360° fundoplication
b. Dor 180° fundoplication

c. Toupet 270° fundoplication
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toupet fundoplication dAagedn vilueures myotomy woneenainiulannitlazyinli control reflux
Iaanin TnedinsaaeditelUeuiisun1svia fundoplication Msaesionuidn Lidlanuunna1segniltsezdrAy et
dwsulusnu reflux control, PH monitoring uag HRM Ineisnaglsiidanyia Nissen fundoplication lugiae achalasia

\Hosaniiliens dysphagia 83ngat)
Y

5. Peroral endoscopic myotomy (POEM)

N19WI%R LES muscle (6 cm in esophagus and 2 cm in cardia)lnen13a319 submucosal tunnel 270
flexible endoscope lneidl efficacy 90-100% lnwdl immediate post-operative complication Wuld 10-25% lauA
pneumothorax, bleeding, mucosal injury, post-operative hematoma, pleural effusion and inflammation of
lesser omentum pneumomediastinum pneumoperitoneum Inedns1n15Aa immediate complication ‘ﬁamauﬁa
surgeon experience WinTu

GERD after POEM WUL# 27-59% Ta 29-38% #52awu PH monitoring figetiu uifilfieq 15-23% wihtudid
91N13 1P8aNNNIAIUANBINTTAIY PPI

E
Fig. 16 Peroral endoscopic myotomy (POEM) technique”

A.  After submucosal (SM) saline injection, mucosotomy is performed and dissection of SM tunnel is

initiated
B: Dissection of SM tunnel is extended to gastric cardia
Myotomy initiation and dissection of circular layer

Extension of myotomy to muscle of the cardia with approximately 2 cm long cardiomyotomy

m o N w

Closure of mucosotomy
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Fig. 17 Peroral endoscopic myotomy (POEM), endoscopic view’

Very tight lower esophageal sphincter (LES) at esophagogastric junction (EGJ)
Submucosal bleb created by injection of saline into submucosa with needle injector

Mucosal incision allowing entry into submucosal space

o N w r

Dissection of submucosal tunnel with electrosurgical knife protruding from endoscope; circular fibers
of muscularis propria can be seen at 6 o’clock; submucosal fibers being dissected are stained blue by
methylene blue stained saline that is being used for submucosal injection; roof of tunnel which is
composed of esophageal mucosa can be seen at 12 o’clock

E. Initiation of myotomy (dissection of muscle fibers with elecrosurgical knife is shown)

F.  Completion of myotomy; cauterized edges of esophageal muscle are seen on right and left; roof of
tunnel (mucosa) is seen at 12 o’clock; at base of myotomy, exposed mediastinal pleura is seen with
vessels traversing muscle defect

G.  Mucosal incision forming entrance to submucosal tunnel has been closed with endoscopic suturing
device shown; closure can be seen as converging apposed folds of tissue at 2 o’clock

H. Endoscopic examination of EGJ shows greatly improved orifice with patulous LES and gastric lumen

seen beyond
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wenileanissenaideduudidaisnmiislunmstnu achalasia Ae esophagectomy Imedl indication

Ao megaesophagus(diameter > 6 cm) fl51891U31 megaesophagus 1n&ail straight axis e1alddnduiodn
esophagectomy LLGiWﬂMQ’lhEJﬁﬁ tortuous %30 sigmoid esophagus uagdl regurgitation 919 develop carcinoma
19 3-10% Feuzihlidenufnmeds esophagectomy, associated reflux stricture, failure prior esophageal
procedure 19 reconstruction #78 esophagogastric anastomosis %39 colon inter transposition @113 approach
U4 transhiatal ¥3e transthoracic (ugti transhiatal 1nnnamnlifl intrathoracic/minimal intrathoracic
adhesion) lnglun1s@nwinud a1ngae 26 5187l#Fun5Hidn esophagectomy i post-operative outcome
satisfaction 88% ,dumpling 39%, regurgitation 42%, early anastomotic dilatation 46% lag complication il
Town

- anastomotic leakage 10%

- recurrent laryngeal nerve injury leads to hoarseness 5%

- wound infection 3%

- bleeding thoracotomy 2%

- chylothorax 2%

- pneumonia 2%

- small bowel obstruction 2%

- tracheal tear 1%

- wound dehiscence 1%

- gastric tip necrosis 1%

- pulmonary embolus 1%

- urinary tract infection 1%

Greater curvature £ 50phagogastne

) »
A astic tube L‘// anastomosis H

Reversed : M“":';:d
| Vascular Vascular 1 gastnc tube |} Oeewic
pedicie pedicle | ’

B B C
Fig. 18 Esophagectomy for achalasia
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lw— Esophagocolic _ ‘
L anastomosis Esophagocohc\n

] anastomosis
Bl
Al
Left colon

Vascular
pedicle

segment | Vascular (

pedicle Right lleogastric

anastomosis

h

@ )
K\\i V", lleocolic
‘/»__// A anastomosis B
Fig. 19 Esophageal reconstruction after esophagectomy
A. Left side colon reconstruction
B. Right side colon reconstruction
Tnesniisanmunani1ssnulagly Eckardt score®
Score Weight loss (kg) Dysphagia Chest pain Regurgitation
0 None None None None
1 <5 Occasional Occasional Occasional
2 5-10 Daily Daily Daily
3 >10 Each meal Each meal Each meal

91nNa meta-analysis WU M133nwae PD Tiiafindy EBTI e PD & remission rate i 73% waz EBTI §
remission rate 7 38% fiszeziIa112 Woundsldsunisinun Tne PD & perforation rate 4% (Leyden 2014)
LHM & remission rate 86% ilewfleuifu PD 76% fiszeziian 1 Indaldsunisin lne PD i perforation rate
4.8% ilasieuULHM 0.6% n1siAn post-operative GERD lalsnafiu (Yaghoobi 2013)°

LHM & remission rate 91% POEM & remission rate 93.5% 71 12 (o Tngsl Post-operative GERD 310
POEM 111031 LHM Tnedi OR 1.69 reflux esophagitis 111031 OR 4.3 wieain POEM daunissnunlnaiZedlid
meta-analysis tilolTeuifiouiu LHM annin Fsagudn POEM @it LHM Tu short term result usivinliAn post-

operative GERD u1nnI1"?
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