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SOUHRN

Uvod: Barrett(v jicen (BJ) je premaligni stav charakterizovany nahradou normalniho
dlazdicového epitelu jicnu epitelem cylindrickym s intestinalni metaplazii (IM). Pacienti
s neoplaziemi asociovanymi s BJ (BORN) jsou kandidaty endoskopické 1éCby. Cile
nasich studii byly: (1) analyza dlouhodobé uc€innosti radiofrekvencni ablace (RFA) a
zhodnoceni rizikovych faktort perzistence/ rekurence neoplazie/ IM; (2) zhodnoceni
vysledkld a bezpecnosti konfokalni laserové endomikroskopie (CLE) ve srovnani
se standardnimi biopsiemi u pacientl po uspésné endoskopické terapii BORN; (3)
vyhodnoceni kvality a vytéZnosti vzorkd ziskanych pomoci rozdilnych typu bioptickych
klesti; a (4) posouzeni vzniku "de novo" refluxu po peroralni endoskopické myotomii
(POEM) a jeho zavaznosti (ve vztahu k potencialnimu vzniku pozdéjSich komplikaci).
Pacienti a metody: Jednalo se o 4 studie. (1) V retrospektivni studii RFA jsme
hodnotili data u 136 pacient(i Ié8enych endoskopicky pro BORN ve 4 centrech CR.
(2) V prospektivni, patologem zaslepené, studii CLE jsme hodnotili shodu v detekci IM
nebo neoplazie metodou CLE ve srovnani se standardnimi biopsiemi u 56 pacientt
po terapii BORN. (3) V prospektivni studii srovnavajici 4 typy klesti jsme hodnotili
vysledky u 37 pacientd, ktefi podstupovali pravidelnou kontrolu v ramci surveillance
BJ. (4) V posledni retrospektivni studii jsme hodnotili vyskyt post-POEM ezofagitidy a
jejich ev. komplikaci u 412 pacientl pomoci gastroskopie a 24-hodinové pH-metrie
3 mésice, 2-3 roky a 6 let po POEM.

Vysledky: (1) Uplné remise neoplazie a IM po RFA bylo dosaZzeno u 98,5 % (95 % ClI
94,8-99,8 %) a 77,9 % (95 % CIl 70,0-84,6 %) pacientd. BEéhem sledovani jsme u 6
pacientl (4,5 %; 6/134 pts) zaznamenali recidivu neoplazie (5x LGD, 1x HGD).
V multivariaCni regresni analyze upravené dle véku, pohlavi a délky pavodniho
segmentu BJ, byla diagn6za adenokarcinomu nezavislym rizikovym faktorem
pro rekurentni IM po RFA (OR 7,0; 95 % CI 1,6-30,9; p < 0,0005). (2) Diagnosticka
pfesnost, senzitivita, specificita, pozitivni a negativni prediktivni hodnota CLE a biopsii
se vyznamné neliSily. Shoda mezi CLE a histopatologickymi nalezy pfi detekci IM byla
94,6 %. (3) Studie s kleStémi prokazala, Ze 71 % biopsii odebranych jumbo klestémi
bylo adekvatnich, coz bylo podstatné vice ve srovnani s velkokapacitnimi klestémi
(p < 0,001). (4) Tfi mésice po POEM byla refluxni ezofagitida diagnostikovana u 167
pacientu (41,8 %; 167/400 pts), z toho u 15 pacientt (3,75 %; 15/400 pts) byla pfitomna

téZka ezofagitida stupné C nebo D dle Los Angeles klasifikace. V nasledujicich letech
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vyskyt ezofagitidy po POEM klesal (2 a 3 roky po POEM u 35,9 % pacientu, v 6. roce
u 21,3 % pacienttl). V pribéhu sledovani jsme ani u jednoho pacienta nezjistili
komplikaci refluxni ezofagitidy typu Barrettova jicnu ¢i BORN.

Zavery: (1) RFA je uCinna metoda v [éCbé BORN. Inicialni diagn6za adenokarcinomu
je rizikovym faktorem pro rekurenci IM po RFA, jejiz klinicky vyznam je v pfipadé
absence makroskopické recidivy BJ sporny. (2) CLE mlze byt vhodnou metodou
u pacientl podstupujicich surveillance po endoskopické IéEbé BORN, protoze je
pfinejmensim stejné ucinna jako biopsie pfi detekci perzistentni/ rekurentni IM a
pfi vylouCeni rekurentni neoplazie. (3) K ziskani diagnosticky adekvatnich bioptickych
vzorkl u pacientt s BJ vykazovaly bioptické jumbo klesté lepSi vytéZznost
ve srovnani s dalSimi tfemi testovanymi velkokapacitnimi kleStémi. (4) | pfes Casté&jSi
vyskyt post-POEM ezofagitidy jsme nezaznamenali v prubé&hu dlouhodobého

sledovani zadnou z vaznéjSich komplikaci refluxu.

Klicova slova: Barrettiv jicen; neoplazie; intestinalni metaplazie; radiofrekvencni

ablace; konfokalni laserova endomikroskopie; peroralni endoskopicka myotomie.
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ABSTRACT

Background: Barrett's esophagus (BE) is a premalignant condition defined by
replacement of normal esophageal squamous-cell epithelium by cylindrical epithelium
with intestinal metaplasia (IM). Patients with BE associated neoplasia (BORN) are
candidates for endoscopic treatment. The aims of our studies were: (1) analysis of
long-term efficacy of radiofrequency ablation (RFA) and evaluation of risk factors for
persistent/ recurrent neoplasia/ IM; (2) to assess the results and safety of confocal
laser endomicroscopy (CLE) compared to standard biopsies in patients after
successful endoscopic treatment of BORN; (3) to assess the sampling quality obtained
by different types of forceps; and (4) to assess "de novo" reflux after peroral
endoscopic myotomy (POEM) and its severity (the risk of development of further
complications).

Patients and methods: We performed a total of 4 studies. (1) In a retrospective RFA
study we evaluated data of 136 patients treated endoscopically for BORN in 4 centers
in the Czech Republic. (2) In a prospective, pathologist-blinded, CLE study, we
evaluated concordance in the detection of IM or neoplasia with CLE compared to
standard biopsies in 56 patients who underwent standard surveillance endoscopy. (3)
In a prospective study comparing 4 types of forceps, we evaluated the results of 37
patients with BE who underwent regular surveillance endoscopy. (4) In the last
retrospective study, we evaluated the incidence of post-POEM esophagitis and its
possible complications in 412 patients using upper Gl endoscopy and 24h pH-metry
3 months, 2-3 and 6 years after POEM.

Results: (1) Complete remission of neoplasia and IM was achieved in 98,5 % (95 %
Cl 94,8-99,8 %) and 77,9 % (95 % CI 70,0-84,6 %) patients. During the follow-up,
6 patients (4, 5 %; 6/134 pts) had recurrent neoplasia (5x LGD, 1x HGD).
In the multivariate logistic regression analysis adjusted for age, gender and length of
the original BE segment, the diagnosis of cancer was an independent risk factor for
recurrent IM after RFA (OR 7,0; 95 % CI 1,6-30,9; p < 0,0005). (2) Diagnostic accuracy,
sensitivity, specificity, positive and negative predictive value of CLE and biopsy were
not significantly different. The agreement between CLE and histopathological findings
in the detection of IM was 94,6 %. (3) A forceps study showed that 71 % of biopsies
taken with jumbo forceps were adequate, which was significantly more compared to

large-capacity forceps (p < 0,001). (4) Three months after POEM, reflux esophagitis

14



was diagnosed in 167 patients (41,8 %; 167/400 pts), of which 15 patients (3,75 %;
15/400 pts) had severe esophagitis (Los Angeles classification grade C or D). During
the follow-up, the incidence of esophagitis after POEM decreased (2 and 3 years after
POEM in 35,9 % of patients, in the 6th year in 21,3 % of patients). We have not
detected a reflux related complication after POEM (e.g. stricture, Barrett's esophagus)
in any patient.

Conclusions: (1) RFA is an effective method in the treatment of BORN. Diagnosis of
adenocarcinoma is a risk factor for recurrent IM after RFA, the clinical significance of
which is questionable in the absence of macroscopic recurrence of BE. (2) CLE may
be useful in patients undergoing endoscopic surveillance after endoscopic treatment
of BORN because it is at least as effective as biopsies in detecting persistent/ recurrent
IM and in excluding recurrent neoplasia. (3) We found a significantly higher proportion
of adequate biopsy specimen with jumbo forceps as compared to three large capacity
forceps. (4) Despite the more frequent occurrence of post-POEM esophagitis, we did

not observe any serious complications of reflux during the long-term follow-up.

Key words: Barrett's esophagus; neoplasia; intestinal metaplasia; radiofrequency

ablation; confocal laser endomicroscopy; peroral endoscopic myotomy.
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SEZNAM POUZITYCH ZKRATEK

Al arteficial intelligence/ uméla inteligence

APC argon-plasma coagulation/ argon plasma koagulace

ARMS anti-reflux mucosectomy/ endoskopicka antirefluxni mukosektomie
BJ Barrettlv jicen

BMI body mass index/ index télesné hmotnosti

BMP4 bone morphogenic protein 4

BORN Barrett's esophagus related neoplasia/ neoplazie asociovana

s Barrettovym jicnem

CAD computer-aided detection systems/ systémy pocitaCové podporované
detekce

CADx computer-aided diagnosis/ pocCitacové podporovana diagnoza

CDX homeoboxovy gen

Cl confidence interval/ interval spolehlivosti

CLE confocal laser endomicroscopy/ konfokalni laserova endomikroskopie

COX cyklooxygenaza

CR-IM complete remission of intestinal metaplasia/ uplna remise intestinalni
metaplazie

CR-N complete remission of neoplasia/ Uplna remise neoplazie

DJS dolni jicnovy svéra¢

DNA deoxyribonukleova kyselina

EAC early adenocarcinoma/ ¢asny adenokarcinom

EGF epidermal growth factor/ epidermaini rustovy faktor

EMRC endoscopic mucosal resection with cap/ endoskopicka (mukozni)

resekce s vyuzitim "capu"
EMRL endoscopic mucosal resection with ligator/ endoskopicka (mukdzni)

resekce s vyuzitim ligatoru

ER endoskopicka resekce
ESD endoskopicka submukozni disekce
ESGE European Society of Gastrointestinal Endoscopy/ Evropska spole¢nost

pro gastrointestinalni endoskopii
FICE Fujinon intelligent color enhancement

GER gastroezofagealni reflux
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GERD
GRHL3
H2RA
HCI
HD-WLE
HGD

gastroesophageal reflux disease/ gastroezofagealni refluxni choroba
gen transkripcniho faktoru kodujici Grainy head-like 3
antagonisté histamin-2 receptoru

kyselina chlorovodikova

high-definition white light endoscopy/ endoskopie s vysokym rozliSenim
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horizontal margin/ lateralni okraj

high-resolution manometrie/ manometrie s vysokym rozliSenim
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narrow-band imaging/ zobrazeni v polarizovaném svétle
neoplasia detection rate/ mira zachytu neoplazie

non-erosive reflux disease/ neerozivni refluxni choroba
nonsteroidal anti-inflammatory drugs/ nesteroidni antirevmatika
odds ratio

prostaglandin

peroralni endoskopicka myotomie

radiofrekvencni ablace
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reactive oxygen species/ reaktivni formy kysliku

Symptom Association Probability/ pravdépodobnost pfidruZeni pfiznaku
gen pro mothers against decapentaplegic homolog 4

tumor cell dissociation/ disociace nadorovych bunék

trefoil factor
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TTS Through the Scope Channel Catheter/ "kanalovy" katetr

VM vertical margin/ spodni okraj
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UVOD DO PROBLEMATIKY

Barrettav jicen (BJ) je premaligni stav charakterizovany nahradou normalniho
dlazdicového epitelu jicnu metaplastickym cylindrickym epitelem stfevniho typu
s pfitomnosti poharkovych bunék (Spechler S.J., Souza R.F., 2014). K této zméné
dochazi zejména v disledku opakovaného vystaveni distalniho jicnu refluxu, coz vede
k chronickému zanétu a metaplastickym zménam (Shaheen N., Ransohoff D.F., 2002;
Que J. et al., 2019).

Cilem endoskopického sledovani pacientd s BJ je sniZit riziko vzniku
invazivniho adenokarcinomu jicnu (EAC) v€asnou detekci dysplazie a raného stadia
adenokarcinomu, které jsou pak pfistupné endoskopické eradikacni terapii. V€asna
detekce prekanceroznich nebo neoplastickych zmén je zasadni vzhledem
k pretrvavajici vysoké umrtnosti pacientll s EAC s celkovym 5letym prezitim méné nez
20 % a méné nez 5 %, pokud maji pacienti v dobé diagndzy pokrocilé onemocnéni
(Qumseya B. et al., 2019).

Vzhledem k tématu mé disertani prace se v uvodu vénuji nejvyznamnéjSimu
rizikovemu faktoru vzniku BJ, tj. refluxni chorobé jicnu, nasledné samotnému
Barrettova jicnu a adenokarcinomu jicnu s moznosti jejich terapie, rizikovym faktordm
progrese Ci recidivy onemocnéni a nutnosti sledovani (surveillance) po uspésné

endoskopické terapii.
1. REFLUXNi CHOROBA JiCNU

1.1. DEFINICE

Gastroezofagealni reflux (GER) definujeme jako zpétny tok Zaludecniho obsahu
ze Zaludku do jicnu. GER muze byt procesem fyziologickym nebo patologickym. Jako
fyziologicky GER oznacujeme reflux vyskytujici se u zdravych jedincl, pokud
nezpusobuje obtiZe ani histologické zmény sliznice jicnu. Fyziologicky reflux se typicky
vyskytuje postprandialné, v kratkém trvani, je asymptomaticky a zfidka se objevuje

v prubéhu spanku.
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Refluxni choroba jicnu (RCHJ, GERD = Gastro Esophageal Reflux Disease) je
v soucasné dobé definovana jako onemocnéni, kdy reflux zalude€niho obsahu pUsobi

pacientovi obtize a/nebo komplikace (Vakil N. et al., 2006).

Refluxni ezofagitida je makroskopicky patrny zanét v oblasti gastroezofagealni
junkce charakterizovany typickymi erozemi nebo ulceracemi (tzv. mucosal breaks).
Pacienti s RCHJ mohou, ale nemusi mit refluxni ezofagitidu (Vakil N. et al., 2006).
Podle endoskopického nalezu rozliSujeme endoskopicky pozitivni RCHJ (eroze jicnu)
a endoskopicky negativni RCHJ ("neerozivni“ RCHJ, NERD = Non-Erosive Reflux
Disease) (Martinek J. et al. 2009). Pacienti s NERD mohou mit ovSem mikroskopickou

ezofagitidu.

Patologicky kysely reflux maze, ale i nemusi vyvolavat soustavnou subjektivni
symptomatologii. Objektivizuje se pomoci 24-hodinové pH-metrie s nebo bez

impedance.

1.2. EPIDEMIOLOGIE REFLUXNi CHOROBY JiCNU

Stanovit prevalenci a incidenci RCHJ je obtizné. Refluxni choroba jicnu je
nejCastéjSim onemocnénim traviciho traktu, které postihuje 9-26 % evropské populace
s narustajici incidenci (nejvysSi prevalence je udavana ve Velké Britanii a
skandinavskych zemich, a také v USA a Kanadé) (El-Serag H.B. et al., 2014), narozdil
od Asie, kde ma RCHJ prevalenci kolem 5 % (Dent J. et al., 2005).

Mezi rizikoveé faktory RCHJ patfi nespravna Zivotosprava, obezita, koufeni a
vySSi vék, pfiCemz zejména abdominalni obezita je povazovana za hlavni rizikovy
faktor vzniku RCHJ a jejich komplikaci v dasledku zvySeni intragastrického tlaku a
postizeni EGJ (Pandolfino J.E. et al., 2006).

1.3. PATOFYZIOLOGIE REFLUXNi CHOROBY JiCNU

Aby doslo k rozvoji pfiznaku ¢i nemoci RCHJ, musi agresivni faktory prfekonat
fyziologické antirefluxni mechanismy. Hlavnimi obrannymi mechanismy vuci refluxu
jsou: antirefluxni bariéra (dolni jicnovy svéraC, branice, frenoezofagealni ligamenta,
Hisslv uhel atd.), luminalni oista jicnu (fyziologicka matilita jicnu, pisobeni gravitace,
sekrece slin, sekrece jicnovych slizni¢nich a podslizni¢nich Zlaz) a tkanova rezistence

(hlen, vodni vrstva, bikarbonat, bunécné membrany).
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Faktory, které se podileji na vzniku RCHJ, 1ze rozdélit do 3 skupin:

1. gastroduodenalni faktory (pusobeni kyseliny chlorovodikové, pepsinu,

ZluCovych kyselin, trypsinu, poruchy evakuace Zaludku),

2. faktory gastroezofagealni junkce (pfechodné relaxace dolniho jicnového
svéracCe - Transient Lower Esophageal Sphincter Relaxations (TLESRs), hypotonie

dolniho jicnového svérace, hiatova hernie atd.),

3. jicnové faktory (porusena peristaltika jicnu, snizeni produkce slin, porucha

slizni€nich obrannych mechanismu atd.).

v,

NejagresivnéjSimi slozkami refluxatu jsou kyselina chlorovodikova (HCI)
produkovana parietalnimi bufikami a pepsin tvofeny hlavnimi bunkami Zaludku.
Obzvlast skodlivé je jejich vzajemné pusobeni v kombinaci s duodenalnim obsahem
(ZluCGové kyseliny) - tzv. toxicky synergizmus. Samotna HCI zpUsobuje poskozeni
regulace objemu burfiky s naslednym edémem a nekrézou. Pepsin jako hlavni
proteolyticky enzym gastrointestinalniho traktu zvySuje tkarnovou permeabilitu,
zpusobuje bunécénou disrupci, posSkozuje mitochondrie, zvySuje expresi receptort a
cytokini zanétlivé reakce atd. (Souza R.F. et al., 2009). Zlu¢ové kyseliny v nizkych
koncentracich posSkozuji mitochondrialni funkci a ve vysokych koncentracich se stavaji
cytotoxickymi a ucinkuji jako mutageny, dale mohou poskozovat lipidové membrany
bunék (Fass R. et al., 2021).

Hlavnim patofyziologickym mechanismem RCHJ je naruSena funkce
gastroezofagealni junkce v disledku pfechodnych relaxaci dolniho jicnového svérace
(TLESRS), hypotonii dolniho jicnového svéraCe a/ nebo pfitomnosti hiatové hernie
(Katzka D.A. et al., 2020).

Pfechodné relaxace dolniho jicnového svéraCe (TLESRs) definujeme jako
nahly pokles tlaku v poloze dolniho jicnového svéraCe neindukovany polykanim
(Holloway R.H. et al., 1995). TLESRSs jsou povazovany za fyziologicky mechanismus,
ktery umoznuje odventilovani plynu ze zaludku, tzv. fihani, asi 3-6krat za hodinu
(Wyman J.B. et al., 1990). Béhem TLESRs dochazi k uvolnéni vnitfni ¢asti dolniho
jicnového svérace, k relaxaci brani¢nich krar, k potlaceni peristaltiky jicnu s naslednou

kontrakci podélné svaloviny distalniho jicnu vedouci ke zkraceni délky jicnu. Jedna se
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o vagalni reflex zprostfedkovany mozkovym kmenem, ke kterému dochazi nasledkem

rozpéti zaludku jidlem nebo plynem (Shi G. et al., 2002).

VétSina studii ukazuje podobnou miru TLESRs u zdravych dobrovolnikd i
pacientl s RCHJ (Bredenoord A.J. et al., 2006). U pacientd s RCHJ je pfitomen vysSi
transsfinktericky tlakovy gradient pfed a béhem TLESRs v doprovodu Zaludecnich
stav (Frankhuisen R. et al., 2009).

DalSim dulezitym mechanismem pro vznik RCHJ je hypotonie dolniho jicnového
svérace, kterou definujeme jako trvale snizeny tonus DJS pod 10 mmHg (norma 10-
30 mmHg). Hypotenzni DJS je ¢astym nalezem u pacientl s téZkou RCHJ zejména
v pripadé pfitomnosti hiatové hernie. Snizeni bazalniho tonu DJS mlzou zpUsobovat
mnohé léky, hormony Ci potraviny (napf. Iéky - morfin, benzodiazepiny, teofylin atd.;
hormony - progesteron, sekretin, somatostatin atd.; potraviny - tu¢na jidla, alkohol,

cokolada, peprmint atd.).

Pfiznaky RCHJ jsou vyvolané nejenom refluxem, ale vyznamnou roli
(zvl. u NERD) ma zvySena visceralni (nebo i centralni) hypersenzitivita (Aziz Q. et al.,

2016). Infekce Helicobacter pylori zaludku je spiSe protektivnim faktorem.

1.4. SYMPTOMATOLOGIE REFLUXNi CHOROBY JiCNU

Pfiznaky RCHJ jsou typické (= pyroza, regurgitace Stav) a atypické Ci
mimojicnové (nekardialni bolest na hrudi — RCHJ je jeji nejCastéjSi pfiCinou; kaSel,
astma, laryngitida, chronicka sinusitida, zvySena kazivost zubU, chrapot, spankova
apnoe, aj.) V pfipadé komplikaci (pepticka striktura, karcinom) se mohou objevit
alarmuijici pfiznaky jako napf. dysfagie a odynofagie.

U pacientll bez makroskopické ezofagitidy s pyrézou rozliSujeme na zakladé
vysledkl 24-hodinové pH-metrie a dle korelace refluxu s pfiznaky (obr. 1) (Aziz Q. et
al., 2016; Gyawali C.P., Fass R., 2018):

Refluxni _hypersenzitivitu - stav, kdy ma pacient refluxni pfiznaky, které zpusobuje

fyziologicky reflux (dfive ,ke kyseliné citlivy jicen®).
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Funkéni pyrézu - stav, kdy pacienti uvadi tento typicky refluxni pfiznak, ale reflux

nemaji nebo maji fyziologicky reflux, ktery neni asociovan s pfiznaky pfi pH-metrickém

vySetfeni.

Neerozivni refluxni chorobu jicnu (NERD) — tj. stav, kdy je pfitomny patologicky reflux

a kdy je prokazana jeho pozitivni asociace s pfiznaky.

Nékdy se uvadi i jednotka ,némy (silent)" reflux, coz predstavuje stav, kdy je u zcela

asymptomatickych pacientu zjist€na erozivni ezofagitida (tj. erozivni RCHJ) (Lukas K.
et al., 2009).

Obrazek 1: Vzajemny vztah a mozny "overlap" mezi refluxni chorobou jicnu, refluxni
hypersenzitivitou a funkéni pyrézou (Aziz Q. et al., 2016). U erozivni ezofagitidy je podil

funkéni komponenty nejmensi (a refluxu nejvétsi), zatimco u funkeni pyrozy je tomu

naopak.
- Funkéni -
Ucinnost RCHJ ruch Ucinnost
IPP poruchy IPP

Hypersenzitivita

jicnu

Expozice kyselinou

Erozivni NERD Refluxni Funkéni
ezofagitida hypersenzitivita  pyréza

1.5. DIAGNOSTIKA REFLUXNi CHOROBY JiCNU

Zakladem je pecliva anamnéza, kdy aktivné patrame i po ¢asto opomijenych

mimojicnovych projevech RCHJ.

Dale v diagnostice zejména vyuzivame:
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- Lécebny test s inhibitory protonoveé pumpy (IPP) — pacientovi nasadime IPP ve vyssi
davce (napf. omeprazol 40 mg rano, 20 mg vecer) a sledujeme symptomatickou

odpovéd. Do urcité miry nahrazuje 24-hodinovou pH-metrii (Kahrilas P.J. et al., 2008).

- Endoskopie — je metodou volby k diagnostice ezofagitidy nebo komplikaci, pfi nalezu
ezofagitidy je diagn6za RCHJ velmi pravdépodobna (ne kazda refluxni ezofagitida je
vSak zplsobena RCHJ, muze se vyskytnou napf. u pacientd se systémovou
sklerodermii nebo po peroralni endoskopické myotomii = POEM). Endoskopie ma vSak
nizkou senzitivitu k diagnostice RCHJ, nebot vétsi ¢ast pacientl nema ezofagitidu.
Endoskopii bychom méli indikovat vzdy v pfipadé pfitomnosti alarmujicich pfiznaku
(nové vznikla dyspepsie u pacientt > 60 let; znamky krvaceni do gastrointestinalniho

traktu; anémie; hubnuti; dysfagie; odynofagie; opakované zvraceni).

V Ceské republice se ke klasifikaci tize refluxni ezofagitidy pouzivaji nejéasté;i
klasifikace podle Savary — Millera (tize 1-V) a Los Angeles klasifikace (tize A-D)
(tab. 1) (Armstrong D. et al., 1996).

Tabulka 1: Savaryho-Millerova a Losangeleska klasifikace refluxni ezofagitidy.

Klasifikace Savaryho-Millerova

longitudinalni fasu

l. stupen Jedna izolovana eroze nebo exsudativni léze postihujici pouze jednu

longitudinalni fasu, mohou splyvat, nejsou cirkumferentni

. stupen Mnohocetné eroze nebo exsudativni 1éze postihujici vice nez jednu

lll. stupenn | Eroze nebo exsudativni Iéze postihujici celou cirkumferenci, bez striktury

ve stadiich [-11I)

IV. stupen | Chronické léze - vied(y) nebo striktura(y), s erozi nebo bez (popsané

V. stupen | Barrettllv jicen s jinymi [ézemi nebo bez nich (popsané ve stadiich I-1V)

Klasifikace Los Angeles

Stupenn A | Dobfe ohrani¢ené slizni¢ni Iéze < 5 mm

Stupen B Dobfe ohrani¢ené slizni¢ni léze > 5 mm

circumference

Stupen C | Sliznicni defekt, ktery pfesahuje z jedné fasy na druhou, méné nez < 75%

Stupen D | Cirkularni postizeni jicnu, vice nez > 75% circumference
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- 24-hodinova pH-metrie - umozrniuje pfimé mérfeni refluxu. VySetfeni analyzuje i
asociaci refluxu s pfiznaky (tj. zda jsou pfiznaky zpusobeny refluxem, Symptom
Association Probability/ Pravdépodobnost pfidruzeni pfiznaku > 95 %). pH-metrii
indikujeme, pokud (a) chceme prokazat reflux u pacientu s atypickou symptomatologii,
(b) u pacientt s NERD, pokud nereaguji na antirefluxni l1é€bu, (c) pfed antirefluxni
operaci a (d) ke zhodnoceni ucinnost antirefluxni 1éCby. pH-metrii pausalné
neindikujeme u pacientu s refluxni ezofagitidou (ani pfed fundoplikaci) nebo u pacientt
s NERD s vybornou odpovédi na konzervativni Ié€bu. DeMeesterovo skore hodnoti
nékolik parametrt (napf. procenta €asu s pH jicnu < 4), pocita se automaticky a jeho

hodnota nad 14,72 znacCi patologicky reflux (obr. 2).

Obrazek 2: Zaznam 24-hodinové pH-metrie.

""IV‘J Iy | "\'.'v” WJ;“"!\‘["""" W, N | r“““ h '!m A k L.w “‘I "

et N N | AR L IRLCTIRAR ERI 1 T NI F N W NP |
1RAYSL SR U R IH‘W' N \l“ 8y et VS

=)
f—rm]

Zdroj: archiv ResTrial - Jana Kraj¢iova

- 24-hodinova pH-metrie s impedanci - je v souCasnosti velmi pfesny a podrobny
zpusob meéfeni gastroezofagealniho refluxu. Impedanéni technika spole¢né s pH-
metrii umoznuje detailni charakterizaci refluxni epizody, vCetné slozeni refluxatu
(vzduch, kyselina, zasada, smiSeny obsah), proximalniho rozsahu refluxu, i ¢asu, kdy
je refluxat v kontaktu se sliznici jicnu. Ke zménam v impedanci totiz dochazi
v zavislosti na latce, ktera se v dany okamzik v jicnu nachazi (poziti potravy, polknuti
slin, vzduchu). Méfeni pH umoziiuje stanovit kyselost refluxni epizody (kysely reflux
s pH < 4, slabé kysely reflux s pH mezi 4-7 a alkalicky reflux s pH > 7) (obr. 3) (Sifrim
D. et al., 2004).
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Obrazek 3: Zaznam 24-hodinové pH-metrie s impedanci.
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Zdroj: archiv ResTrial - Jana Kraj¢iova

- dalsi moznosti je kapslova pH-metrie - bezdratova monitorace pH jicnu za pomoci
kapsle, ktera se endoskopicky aplikuje do distalniho jicnu a pfevody dat pH jsou
realizovany prostfednictvim radiovych signalt na externi zaznamové zafizeni (Ward
E.M. et al., 2004; Pandolfino J.E. et al., 2003). Tato metoda, ktera je pacienty Iépe

tolerovana a umozniuje 48-hodinovou monitoraci, neni v CR dostupna.

1.6. LECBA REFLUXNi CHOROBY JIiCNU

Lécba RCHJ je bud konzervativni (rezimova opatfeni, 1éky) nebo chirurgicka
(fundoplikace) (Lukas K. et al., 2009; Kahrilas P.J. et al., 2008; Martinek J. et al., 2016).
V posledni dobé pfibyla fada novych metod (chirurgickych a endoskopickych), které
se vice €i méné uplatnuji v [é€bé RCHJ. Svoji roli maji i alternativni metody, zejména
fyzioterapie (nacvik diafragmatického dychani). RCHJ je chronické onemocnéni, proto
je tfeba medikamento6zni 1éEbu podavat dlouhodobé, at' jiz v reZimu ,on-demand® nebo
systematicky kazdodenné.

V 1écbé RCHJ se uplatiuji:

1. RezZimova opatreni (omezeni Cinnosti zvySujici nitrobfiSni tlak, zakaz koufeni,

redukce hmotnosti) — uC€inné jen zCasti, tézkou refluxni ezofagitidu nevyhoji.

2. Dietni opatifeni (omezeni tucnych jidel, kofeinu, ¢okolady, kofenénych jidel,
sycenych napoju, cibule, Cesneku, peprmintu atd. + vynechani potravin, které

vyvolavaji subjektivni potize).
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3. Medikamentozni lééba:

a. Antacida (Zaludecni kyselinu neutralizuji, nehodi se k dlouhodobé |écbée,

nevyhoji refluxni ezofagitidu).

b. Léky tlumici zaludeCni sekreci (inhibitory protonové pumpy, IPP; napf.
omeprazol, pantoprazol, rabeprazol, esomeprazol atd.) jsou Iékem volby a jsou
v soucasnosti nejucinngjSimi inhibitory sekrece zaludeCni kyseliny. Vazou se
kovalentné s Zalude¢ni H+/K+ ATPazou, aby blokovaly kone€¢nou spole¢nou cestu
sekrece kyseliny. Pokud se podavaji 1x denné&, podavame je rano, ne vecer; protoze
ranni davka je s ohledem na 24-hodinovy efekt ucinnéjSi nez vecerni. IPP by si pacienti

idealné méli brat pdl hodiny pfed jidlem.

C. Antagonisté histamin-2 receptoru (H2RA) - kompetitivné blokuji sekreci kyseliny
stimulovanou histaminem. Jsou méné ucinné nez IPP. Vyznamny je u nich fenomén

tolerance, z kterého vyplyva zhorSena dlouhodoba ucinnost (napf. ranitidin, famotidin).

d. Prokinetika (nezvySuji ucinnost IPP, podavame je individualné napf.
u perzistentnich pfiznakd). Vhodné jsou i u pacientll s poruchou vyprazdnovani
Zaludku, pfi jejich podavani tak muze dochazet ke snizeni frekvence TLESR (napf.

itoprid).
4. Chirurgicka lé¢ba — fundoplikace

Fundoplikace je stejné ucinnou alternativou dlouhodobé konzervativni IéCby,
v zasadé by si pacient mél vybrat, zda preferuje dlouhodobou Ié€bu medikamentozni
nebo fundoplikaci. Fundoplikace ma nejlepsi vysledky, pokud je indikovan pacient
s typickymi refluxnimi pfiznaky, které dobfe reaguji na IPP a na pH-metrii se potvrdi
patologicky reflux (asociovany s pfiznaky). Fundoplikace je indikovana, pokud
konzervativni lécba neni zcela ucinna. Fundoplikace neni indikovana u pacientl se
skluznou hiatovou hernii bez refluxnich potizi. U pacientl s atypickymi pfiznaky nebo
u pacientd s NERD neni jeji efekt jednoznacny a indikaci je tfeba vzdy peclivé zvazit.
Pfed fundoplikaci by se méla vzdy provést high-resolution manometrie jicnu (HRM)

k vylouceni primarni poruchy motility jicnu.
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5.

Dalsi alternativni postupy lécby RCHJ:

- Elektrostimulace dolniho svérace jicnu (laparoskopicky)

- Magneticky naramek umistény kolem distalniho jicnu (laparoskopicky)

- Endoskopicka fundoplikace (rdzné techniky)

- ARMS - endoskopicka antirefluxni mukosektomie

- Fyzioterapie - posileni branice a nacvik diafragmatického dychani

1.7.

KOMPLIKACE REFLUXNi CHOROBY JIiCNU

Mezi nejCastéjSi komplikace neléCené RCHJ patfi:

striktury jicnu - vznikaji na podkladé chronickych zanétlivych zmén, typickym
projevem striktur je dysfagie, eventualné odynofagie;

vied - mUze byt bud v Barrettové epitelu, nebo na rozhrani cylindrického a
dlazdicového epitelu (junkéni);

krvaceni - méné Casta komplikace, ktera se mize objevit v jakémkoli stadiu
refluxni ezofagitidy;

Barrettlv jicen a adenokarcinom jicnu (podrobné viz nize).
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2. BARRETTUV JIiCEN

2.1. DEFINICE

Barrettav jicen (BJ), pojmenovan podle australského chirurga Normana Ruperta
Barretta, je prekanceroza, kterou definujeme jako makroskopicky viditelnou nahradu
dlazdicobunécného epitelu jicnu epitelem cylindrickym s intestinalni metaplazii (IM)
v minimalni délce 1 cm v oblasti nad gastroezofageailni junkci (definice dle Standardu
Ceské gastroenterologické spoleénosti) (Martinek J. et al., 2013). Diagnéza BJ ma byt
potvrzena i histologicky z odebranych biopsii jicnu.

2.2. PATOFYZIOLOGIE VZNIKU BARRETTOVA JiCNU

Barrettlv jicen vznikd na podkladé neléCeného C€i nedostateéné léceného
gastroezofagealniho refluxu (cca 10-15 % pacientl s refluxni nemoci jicnu ma BJ) a
jeho vyskyt je spojeny se zvySenym rizikem vzniku adenokarcinomu jicnu s jeho ro¢ni
incidenci 0,12-0,2 % u pacientl s BJ bez prukazu dysplazie (Hvid-Jensen F. et al.,
2011; Martinek J. et al., 2008; Bhat S. et al., 2011; Desai T.K. et al., 2012). U pacient
s potvrzenou dysplazii nizkého stupné je riziko progrese do dysplazie vysokého stupné
(HGD) nebo do adenokarcinomu az 13,4 % ro¢né (Curvers W.L. et al., 2010), a
u pacientt s HGD je riziko vzniku adenokarcinomu pfiblizné 10-18 % ro¢né (Shaheen
N.J. et al., 2009; Rastogi A. et al., 2008).

U pacientd s BJ se Casto setkavame s asymptomatickym pribéhem GERD a
jedna studie dokonce uvadi vyskyt kratkého segmentu BJ u cca 5 % dospélych

nezavisle na pfitomnosti symptomd GERD (Rex D.K. et al., 2003).

Za vznik BJ nejspiSe zodpovida abnormalni diferenciace jicnové kmenoveé
burnky v dusledku chronického refluxu, ktery ma byt relativné dlouhodoby a agresivni
(Seery J.P., 2002). Jiz v roce 2009 Martinkem et al. publikovana retrospektivni studie
srovnavajici pacienty s lehkym GERD, NERD a komplikacemi GERD prokazala
vyrazngjSi patologicky reflux (zejména v noci) a téZ8i poruchu motility jicnu u pacientl
s pokroCilym GERD (s ezofagitidou) a s komplikacemi (BJ) ve srovnani se zbylymi
skupinami (NERD). Zaroven témér 80 % pacientd s komplikacemi GERD mélo

diagnostikovanou hiatovou hernii.
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Za dalSi rizikové faktory vzniku BJ povazujeme bilou rasu, muzské pohlavi,

centralni obezitu, vék nad 50 let a rodinnou zatéz (tab. 2).

Tabulka 2: Rizikové faktory vzniku Barrettova jicnu.

Chronicka refluxni choroba jicnu
Veék > 50 let

Rodinna zatéz (Barrettav jicen nebo adenokarcinomu jicnu u pfibuznych)

Abdominalni obezita

Muzské pohlavi

Bila rasa

Koureni

Hiatova hernie

2.3. PATOGENEZE VZNIKU BARRETTOVA JiCNU

V soucasnosti nejsou zcela znamé presné mechanismy vzniku Barrettova jicnu.
SoucCasné teorie naznacuji, ze vyvoj BJ je zplsoben slozitou souhrou mezi

environmentalnim pusobenim, molekularni genetikou a buné&nymi interakcemi.

Jednou z nejcastéjSich zmén v patogenezi BJ je ztrata slizniCni integrity vlivem
patologického GER. Kromé jiz zminénych antirefluxnich mechanismd sehrava
dulezitou roli epitelidlni slozka jicnu tvofena vrstevnatym dlazdicovym epitelem,
kterého klicovymi komponenty jsou tzv. tight-junction komplexy a desmozomy
omezujici paracelularni pohyb. Rozdilna exprese proteind junk&niho komplexu byla
zaznamenana v patologickych procesech jicnu stejné jako pfi zménach prostredi
(Blevins C.H. et al., 2018). DalSi dllezitou soucasti tohoto kompartmentu je filagrin,
jeden z pozdnich epidermalnich diferenciacnich proteint, ktery hraje kliCovou roli
v obrané bariérové funkce a intercelularni glykoproteinové matrix (Orlando R.C. et al.,
1992; Sandilands A. et al., 2009). Expozice kyselinou a Zluci indukuje produkci
prozanétlivych cytokind, jako jsou interleukin (IL)-8 a IL-13, které maiji pfimy uCinek
na proteiny junkCniho komplexu, a tim méni paracelularni tranzit molekul. To podporuji

i experimentalni studie na mysSich, kde nadmérna exprese IL-13 ve vrstevnatém
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dlazdicovém epitelu na skvamokolumnarni junkci vedla ke vzniku metaplazie podobné

Barrettova jicnu (Quante M. et al., 2011).

Existuji také dukazy, Ze gen transkripéniho faktoru kédujici Grainy head-like 3
(GRHL3), ktery se podili jak na proliferaci, tak na diferenciaci bunék dlazdicového
epitelu, hraje klicovou roli pfi udrzovani bariérové funkce (Darido C. et al., 2011;
Georgy S.R. et al., 2015). Snizena exprese GRHL3 byla zaznamenana u pacientt
s Barrettovym jicnem a ¢asnym adenokarcinomem jicnu (Kim S.M. et al., 2010). Mezi
dalSi mechanismy odpovédné za defektni funkci epitelialni bariéry u BJ patfi mutace
zahrnujici Myo9B, protein aktivujici GTPazu rodiny Rho zapojeny do organizace
cytoskeletu epitelialnich bunék, stejné jako snizené hladiny EGF (epidermal growth
factor/ epidermalni rustovy faktor), TGF-a (transforming growth factor-alpha/
cytokinovy rastovy faktor regulujici déleni bunék) a PGE2 (prostaglandin E2)
ve slinach (Menke V. et al., 2012). Zkoumani bariérové funkce jicnu mize umoznit
odhadnout, u kterych pacientd s GERD dojde k vyvoji BJ a vyS8Simu riziku jeho

progrese do dysplazie i malignity.

Dalsi otazkou v patogenezi BJ je puvod progenitorovych bunék, které zpusobuiji

vznik BJ. V souc€asnosti nepanuje shoda a existuje vice hypotéz o plivodu bunék BJ.

Jedna z teorii pfedpoklada migraci Zalude¢nich bunék do jicnu s nahradou
zni¢eného dlazdicového epitelu pasobenim GER. Tuto teorii podporuje fakt, Ze
intestinalni metaplazie obsahuje bunky s ZaludeCnim fenotypem, které exprimuji
markery nachazejici se také v zaludku, jako je MUCS5AC (mucin 5AC) a TFF2 (Trefoll
factor 2) (Quante M. et al., 2011). Jiang et al. dale ukazali, ze ektopicka exprese
homeoboxového genu CDX2 (homeoboxové geny koduji transkripéni faktory, které
reguluji diferenciaci bunék béhem embryogeneze) v pfechodném epitelu indukuje
intestinalni metaplazii prostfednictvim indukce exprese stfevnich markerd, jako je
MUC2 (mucin 2) a TTF3 (Trefoil factor 3) (Jiang M. et al., 2017).

V jiném potkanim modelu refluxni ezofagitidy se metaplasticka sliznice vyviji

z cirkulujicich kmenovych bunék kostni dfené (Sarosi G. et al., 2008).

Jednou z dalSich moznosti vzniku metaplazie je proces tzv. transdiferenciace,

ve kterém se dlazdicové buriky zméni v cylindrické na podkladé refluxem indukované
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alterace exprese kliCovych transkripénich faktord (Wang D.H., 2017), anebo z jicnové
kmenové buriky, ktera se diferencuje do cylindrické namisto dlazdicové burky (Burke
Z.D., Tosh D., 2012).

V soucasnosti neni jasné, ktera z hypotéz o patogenezi BJ je spravna (obr. 4).

Obrazek 4: R0zné hypotézy puvodu intestinalni metaplazie BJ (Nakagawa H. et al.,
2015).

Zarodecny epitel

DlaZdicovy epitel \ ‘L /
a Zlazky jicnu

Barrettav jicen s intestinalni
metaplazii

Kmenové bunky
kostni dfen& Zaludeéni Zlazky

(A) Bunky dlazdicového epitelu jicnu (keratinocyty) nebo buriky duktalniho epitelu submukoéznich zlazek
jicnu (B) mohou vést pfimo ke vzniku BJ. Unikatni vicevrstvy epitel v oblasti skvamo-cylindrické junkce
je suspektni jako prekurzorova léze BJ (C). BJ m{ize vznikat migraci rezidualnich embryonalnich bunék
jicnu nebo reaktivaci vyvojovych drah (napf. BMP4 - bone morphogenic protein 4) (D). Moznosti zUstava
migrace zaludecnich bunék (napf. Lgr5-pozitivni kmenové bunky vyznaceny cervené) (E) a cirkulujici
kmenové buriky kostni dfené (F).

2.4. DIAGNOSTIKA BARRETTOVA JiCNU

Metodou volby k diagnostice je endoskopické vySetfeni, pfi kterém lze vidét
segment BJ ve smyslu definice popsané vyse, které je doplnéno histologickym
vySetienim bioptickych vzorku. BJ dale klasifikujeme pomoci Prazské (endoskopické)

klasifikace (C a M kritéria), ktera presné popisuje délku metaplastické sliznice
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(specifikace cirkularniho segmentu a maximalniho rozsahu BJ ve formé "jazyckd" -
napf. C2M5 znamena cirkularni segment dlouhy 2 cm a celkovou délku segmentu
5 cm) (obr. 5). Jedna se o celosvétové uznavana a standardizovana kritéria, ktera byla
poprvé predstavena béhem Evropského gastroenterologického kongresu v Praze
v roce 2004 (Martinek J. et al., 2013).

Obrazek 5: Schéma Prazskeé klasifikace Barrettova jicnu, napf. C2M3 = cirkularni

segment v délce 2 cm a nejdelSi jazyCek v délce 3 cm.

LAY
i
Gastroezofagealni J l l
junkce )
Hiatova
hemie
Branice l’ﬁ

2.5. DEPISTAZ (SURVEILLANCE) PACIENTU S BARRETTOVYM JiCNEM

Hlavnim cilem depistaze pacientli s BJ je ¢asna detekce preneoplastickych a
neoplastickych lézi, nebot’ jsou-li tyto zachyceny v €asném stadiu, jsou pIné kurabilni
endoskopicky, bez nutnosti chirurgické l1éCby. Nejzasadnéjsi je dikladné prohlédnuti
metaplastické sliznice (minimalné 5-7 minut) za pouZiti nejkvalitnéjSiho endoskopu,
ktery mame k dispozici, nejlépe endoskopu s vysokym rozliSenim a dalSimi pfidatnymi
funkcemi. Zaroven vyuzivame chromodiagnostiku s kyselinou octovou a/ nebo virtualni
chromoendoskopii (napf. NBI). V pfipadé detekce refluxni ezofagitidy je nezbytné
pacienta nejprve prelécit inhibitory protonové pumpy a zopakovat endoskopii
s odbérem biopsii v odstupu 4-6 tydnu.

V chromodiagnostice je aktualné nejpouzivanéjSi barveni pomoci kyseliny
octové 1-2 %, které nam umoznuje lépe detekovat Casné nenapadné léze (obr. 6).
Pfi aplikaci kyseliny octové na metaplastickou sliznici dochazi k denaturaci

intracelularnich cytoplazmatickych proteinu - bélavé zbarveni BJ s moznosti zobrazeni
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detaill sliznice. V pfipadé pfitomnosti neoplazie se tato mista odbarvuji rychleji nez
mista bez dysplazie (Longcroft-Wheaton G. et al., 2013).

Obrazek 6: Chromodiagnostika BJ pomoci kyseliny octové a narrow band imaging
(NBI).

175 LR

Zdroj: archiv IKEM - Jana Kraj€iova, Jan Martinek

Béhem kontrolnich gastroskopii odebirame cilené biopsie z makroskopicky
suspektnich oblasti (napf. makroskopicky viditeIné nepravidelnosti epitelu, 1éze jsou
hodnoceny pomoci Pafizské klasifikace) a dale necilené tzv. ,random® biopsie podle
Seattle protokolu (4-kvadrantové biopsie kazdé 2 cm metaplastické sliznice)
k zachyceni mozné dysplazie bez pfitomnosti viditelné 1éze (AGA, 2011; Fitzgerald
R.C. et al., 2013; Bennett C. et al., 2012; Shaheen N.J. et al., 2016). Bylo prokazano,
Ze pii dodrzovani tohoto protokolu se zvySuje zachyt dysplazie. OvSem nékolik studii
ukazalo, Ze jen 26-77 % endoskopistu dodrzuje tento doporuceny protokol v klinické
praxi. Abrams et al. zdokumentoval, Ze dodrZzovani Seattle protokolu je zavislé
na délce BJ, a u pacientd s BJ > 9 cm jenom 10 % |ékafl odebralo biopsie spravné
(Abrams J.A. et al., 2009).

Novinkou v diagnostice je moznost pouziti konfokalni laserové endomikroskopie
(CLE), ktera umoznuje zobrazeni bunék v realném Case a histologickou diagnostiku
ve vSech Castech gastrointestinalniho traktu (Dunbar K.B., 2013; Wallace M.B. et al.,
2010).

Vzhledem k znamé posloupnosti mozné progrese nedysplastického Barrettova
jicnu v adenokarcinom (nedysplasticky BJ -> LGD -> HGD -> adenokarcinom) je
u v8ech pacientl s prokdzanym BJ (endoskopicky i histologicky) indikovana
endoskopicka surveillance (tj. pravidelné endoskopické kontroly) v urCenych

intervalech.
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Histologicky se rozliSuje 5 moznych stupnd BJ: 1. nedysplasticky BJ, 2. tzv.
"indefinite" (neurcita) dysplazie, 3. BJ s nizkym stupném dysplazie (LGD), 4. BJ
s vysokym stupném dysplazie (HGD) a 5. adenokarcinom jicnu v terénu BJ
(Montgomery E. et al., 2001).

Vigvivs

faktory pro vznik adenokarcinomu jicnu (obr. 7).

Obrazek 7: Znazornéni progrese Barrettova jicnu v adenokarcinom.

A) Intestinalni B) Low-grade dysplazie C) High-grade dysplazie D) Adenokarcinom
metaplazie (IM) (LGD) (HGD)

Zdroj histologie: archiv IKEM - Marek Kollar

Depistaz (surveillance) pacienti s Barrettovym jicnem dle doporuceni

Ceské gastroenterologické spoleénosti (obr. 8) (Martinek J. et al., 2013):

e BJ bez dysplazie

Pacienti s kratkym segmentem BJ do 3 cm bez dysplazie by méli podstoupit
pravidelné endoskopické kontroly v intervalu 3-5 let, na rozdil od pacientti s BJ nad 3
cm, ktefi jsou indikovani k pravidelné gastroskopické kontrole kazdé 2-3 roky.

¢ BJ s nizkym stupném dysplazie (LGD)

U pacientd se zachytem dysplazie nizkého stupné (LGD) je nutna kontrolni
gastroskopie s odstupem 6 mésici a druhé c¢teni histologie expertnim
patologem.

V pfipadé potvrzeni LGD jsou v souCasnosti pacienti indikovani
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k eradikacni terapii BJ nejCastéji pomoci radiofrekvencni ablace (RFA), ev. dle
rozhodnuti pacienta maze probihat surveillance kazdych 6 mésica.

e BJ s vysokym stupném dysplazie (HGD)

Pacienti s prokazanym vysokym stupném dysplazie (HGD) jsou indikovani
k endoskopické |écbé. Pfi viditelné lézi je nutné provést endoskopickou resekci (ER)
nebo endoskopickou submukdzni disekci (ESD) a nasledné je indikované oSetfeni
zbytkové metaplastické sliznice pomoci RFA, jako i v pfipadé nahodné zjisténé HGD
bez makroskopicky viditeIné Iéze. V pfipadé starSich, polymorbidnich pacientd &i

na jejich pfani mize byt zvolena surveillance v intervalech 3-6 mésicua.

Obrazek 8: Surveillance BJ: doporugeni Ceské gastroenterologické spolegnosti
z roku 2013.

Barrettiv jicen
Seattle protokol

] h Y

BJ s LGD BJ s HGD BJ s EAC

] l 1 ]

BJ bez dysplazie

2. {teni patologa ER/ESD viditelné
+ GFS za 6 mésici Bez viditelné léze
pFi optimalizované léze ¥
terapii PPI
Surveillance l A)EACT1a/T1b
A)Kratky segment (sm1) pokraovani
<3cm Kontrolni GFS v eradikaci BJ
GFS 4 3-5 let a 6 mésicl pomoci RFA
B) Dlouhy segment nebo Eradikace Bl B) EAC T1b (sm2-3)
>3cm eradikace BJ (ER/RFA) EZOFAGEKTOMIE
GFS a 2-3 roky (ER/RFA)

2.6.

ANTIREFLUXNI TERAPIE PACIENTU S BARRETTOVYM JICNEM

V soudasnych doporugenich gastroenterologickych spole¢nosti (Ceska
gastroenterologicka spolecnost; Americka gastroenterologicka spole¢nost - AGA/
Association, ACG/
Gastroenterology; BCG - Britska gastroenterologicka spole¢nost) (Martinek J. et al.,
2013; AGA, 2011; Fitzgerald R.C. et al., 2013; Bennett C. et al., 2012; Shaheen N.J.

American  Gastroenterological American  College of
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et al., 2016) maji byt vSichni (tj. i asymptomaticti) pacienti s BJ |éCeni inhibitory
protonoveé pumpy.

Hlavnim uc€inkem IPP je eliminace chronického zanétu (léCba refluxni
ezofagitidy), co je pravdépodobnou ochranou vuci progresi BJ v neoplazii (Dunbar K.B.
et al, 2015). Nedavna studie taktéz prokazala, ze pulsobenim kyseliny
na nedysplastickou metaplastickou sliznici dochazi k produkci reaktivnich forem
kysliku (ROS/ reactive oxygen species), které poskozuji DNA, coz dale vede
ke genomové nestabilité a karcinogenezi (Zhang H. Y. et al., 2009). Lécba s IPP
prostfednictvim suprese tvorby HCI a modulace produkce antioxida¢nich a
prozanétlivych cytokinl snizuje u pacientt s BJ riziko vzniku karcinomu.

Ve studii starSiho data byly pacientim s Barrettovym jicnem pfed a po 6
mésicich IéCby IPP odebrany biopsie. Ti pacienti, ktefi dosahli normalizace expozice
jicnu kyselinou pomoci IPP, vykazovali vyznamné snizeni proliferace, jak bylo
stanoveno biomarkerem PCNA (proliferating cell nuclear antigen/ proliferacni burikovy
jadrovy antigen), na rozdil od pacientl, ktefi méli trvale abnormalni expozici jicnu
kyselinou navzdory léCbé IPP (Ouatu-Lascar R. et al., 1999).

Ve velké metaanalyze sedmi observacnich studii s celkovym poctem 2813
pacientl s BJ bylo uzivani IPP spojeno se 71% snizenim relativniho rizika progrese
BJ do HGD/ EAC (Singh S. et al., 2014).

Celkové lIze shrnout, Ze lécba IPP snizuje riziko vzniku adenokarcinomu
u pacientt s BJ. Dlouhodobé je terapie IPP dobre tolerovana a je bezpecna. Z téchto
davodu je tato dlouhodoba lééba doporuc¢ena u vSech pacientii s BJ, jejimz
ukolem neni pouze Uleva od pfiznaku, ale snizeni rizika neoplastické progrese

(¢ili do uré¢ité miry ,,chemopreventivni ucinek").

2.7. DALSi MOZNOSTI CHEMOPREVENCE PACIENTU S BARRETTOVYM
JICNEM

ASPIRIN A NESTEROIDNI ANTIREVMATIKA

V poslednich desetiletich pfibyva dukazl o pouziti aspirinu a nesteroidnich
antirevmatik (NSAIDs - nonsteroidal anti-inflammatory drugs) ke snizeni rizika vzniku
karcinomu gastrointestinalniho traktu (Rothwell P.M. et al, 2011). Jejich
chemopreventivni u€inky jsou zprostfedkovany inhibici cyklooxygenazy (COX), i kdyz
byly hlaSeny i cesty nezavislé na COX. Je znamé, Ze hladiny exprese COX-2 se

37



postupné zvysuji v sekvenci zanét jicnu - metaplazie - dysplazie a karcinom jicnu.
ZvySena exprese COX ovliviiuje nékolik krokll karcinogeneze, zejména kontrolu
bunécného cyklu, angiogeneze a apoptdzy (Morris C.D. et al., 2001).

Kombinovana terapie NSAIDs s |IPP signifikantné snizuje hladinu
prostaglandinu E (PGE2) u pacientd s BJ (Falk G.W. et al., 2012).

Nejvétsi randomizovana kontrolovana studie AspECT (The Aspirin and
Esomeprazole Chemoprevention in Barrett's metaplasia Trial) méla za cil posoudit
kombinaci kyseliny acetylsalicylové (aspirin) s IPP v ramci prevence progrese BJ.
Do studie bylo zahrnuto celkem 2557 pacientd, ktefi byli sledovani minimainé 8 let.
Tito pacienti byli rozdéleni do skupin s nizkou davkou IPP (esomeprazol 20 mg 1x
denné) a vysokou davkou IPP (esomeprazol 40 mg 2x denné) s nebo bez aspirinu.
V této studii byl prokazan nejvétsi preventivni pfinos vysoké davky esomeprazolu
(40 mg 2x denné) v kombinaci s aspirinem (300-325 mg/ den), coz naznacuje aditivni
uCinek kombinace téchto dvou Iéku, aby se snizil primarni sloZeny cilovy ukazatel
(umrtnost ze vSech pfiCin) ve vztahu davka-odpovéd (TR (time ratio) = 1,59; 95 % CI
=1,14-2,23; p = 0-:0068) (Jankowski J. et al., 2018). * TR (time ratio) vétSi nez jedna

znamena, Ze lécba prodluzuje dobu do urcité udalosti (v nasem pfipadé progrese BJ).

STATINY
V nedavné studii zalozené na databazi SEER-Medicare doSlo v obecné

populaci k snizeni relativniho rizika EAC 0 85 % (OR =0,15; Cl = 0,13-0,17) pfi uzivani
statin( a podobnému snizZeni tohoto rizika u pacientt s BJ (OR = 0,13; Cl = 0,08-0,21)
(Loomans-Kropp H.A. et al., 2021).

Metaanalyza publikovana v roce 2017 ukazala 40 % snizeni relativniho rizika
EAC pfi uzivani statini u pacientd s BJ (OR = 0,59; Cl = 0,50-0,68), stejné jako
v obecné populaci (OR=0,57; CI=0,43- 0,76) (Thomas T. et al., 2018).

Pfi dlouhodobém uzivani statind také existovala tendence k poklesu incidence

adenokarcinomu jicnu v zavislosti na davce a délce trvani.
Navzdory slibnym vysledkiim jednotlivych studii s kyselinou

acetylsalicylovou, NSAIDs ¢i statiny nejsou tyto léky prozatim doporuéeny

k rutinnimu uzivani u pacientt s BJ.

38



3. CASNY ADENOKARCINOM JiCNU
3.1. EPIDEMIOLOGIE KARCINOMU JiCNU

Karcinom jicnu (spinocelularni karcinom a adenokarcinom jicnu) je
v souCasnosti celosvétové 8. nejCastéjSi malignitou a jeho incidence v Evropé je cca
4,5 pfipadu/100 000/rok (Bosetti C. et al., 2008). Incidence adenokarcinomu
dramaticky stoupa, v nékterych zemich jiz pfevazuje nad incidenci dlazdicobunécného
karcinomu. Problémem zUstava pozdni diagnostika, vétSina nadoru jicnu je bohuzel
diagnostikovana v pokrocilych stadiich, a proto je mortalita témér totoZna s incidenci
(graf 1 a 2).

Graf 1: Graf zobrazuje ¢asovy vyvoj hrubé incidence (po¢et novych pfipadi na 100
000 osob) a hrubé mortality (poCet umrti na diagnézu na 100 000 osob) pro diagn6ézu

karcinomu jicnu v celé populaci CR.
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Graf 2: Graf zobrazuje €asovy vyvoj % zastoupeni klinickych stadii karcinomu jicnu
v CR.
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3.2. RIZIKO ZVRATU BARRETTOVA JiCNU V ADENOKARCINOM
Pacienty se zvySenym rizikem rozvoje adenokarcinomu muze definovat fada
klinickych charakteristik a biologickych markerd (Falk G.W., 2009). Rizikové faktory

pro rozvoj dysplazie ¢i adenokarcinomu shrnuje tabulka 3.

Tabulka 3: Rizikové faktory progrese BJ v adenokarcinom.

Délka segmentu BJ
Vied
Striktura

Viditelna léze

Muzské pohlavi

Koureni

3.3. MOLEKULARNIi ASPEKTY KARCINOGENEZE BARRETTOVA JiCNU
Barrettlv jicen Casto obsahuje somatické genetické zmény, které predisponuji
ke karcinogenezi. Pretrvavajici kysely reflux muze zpulsobit zvySenou proliferaci
bunék, sniZzenou apoptozu, tvorbu reaktivnich forem kysliku (ROS), poSkozeni DNA a
produkci prozanétlivych a proproliferativnich cytokina v jicnovém epitelu. Kli¢ovou roli
hraji volné kyslikové radikaly a jimi zpusobené poskozeni DNA, dysfunkce pfirozenych
antioxidaCnich mechanisml a zvySena rezistence metaplastické sliznice vuCi
apoptéze. Zda se v8ak, Ze pouze mala ¢ast mutovanych genu (napf. TP53 - gen
pro tumor supresorovy protein 53 a SMAD4 - gen pro mothers against decapentaplegic
homolog 4), se vyskytuje v urCitém specifickém stadiu, coz maze byt uZiteCné
pro identifikaci pacientd s rizikem progrese do adenokarcinomu (Weaver J. et al.,
2014). Mezi dalSi genetické abnormality, které jsou bézné u BJ, patfi ztrata
heterozygozity vice lokusu (LOH - loss of heterozygosity/ ztrata heterozygozity),
zejména 17p a 9p, které obsahuji tumor supresorové geny TP53 a CDKN2A (Galipeau
P.C. etal., 1999; Blount P.L. et al., 1991). Dysregulace signalizace p53 hraje klicovou
roli v progresi BJ do invazivniho adenokarcinomu. Ziskani LOH 17p u BJ bylo spojeno
s rozvojem aneuploidie a zvySenym potencialem pro maligni progresi (Galipeau P.C.
et al., 1999; Reid B.J. et al., 2001). Nabizeji se dva mechanismy progrese BJ
do adenokarcinomu, prvni prostfednictvim postupného ziskavani ztraty tumor

supresorovych genu, jako jsou CDKN2A a TP53 a také zahrnujici mutace v SMAD4 a
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naru$eni enzym( modifikujicich chromatin, a druhy mechanismus zahrnujici rozsahlou

chromozomalni nestabilitu spojenou s aneuploidii po ztraté regulace p53 (Duits L.C. et

al., 2015). Epigeneticka modifikace je dalSim faktorem ve vyvoji adenokarcinomu; jak

BJ, tak adenokarcinom jsou €asto vysoce metylované ve srovnani s normalni sliznici
jicnu (Xu E. et al., 2013). Napfiklad hypermetylace promotoru CDKN2A (p16INK4a) je

Casta a je spojena s neoplastickou progresi u BJ a spolu se ztratou 9p21 maze vést k

inaktivaci CDKN2A, coz je béZny nalez u invazivniho adenokarcinomu (tab. 4) (Wong
D.J. etal. 1997; Klump B. et al., 1998; Nature, 2017).

Tabulka 4: NejCastéjSi molekularni abnormality zodpovédné za progresi

v adenokarcinom (Martinek J., 2021).

Nazev

TP53 (p53)

CDKNZ2A
(p16)

CDH1 (E-
cadherin)

CTNNB1
(B-catenin)

GPX3
(glutathion-
peroxidaza
3)

NOX5
(NADPH-
oxidaza 5)

Funkce

regulace bunééného
cyklu

indukce apoptozy
reparace DNA

stabilizace tumor-
supresorového proteinu
p53

kontrola G1 bunééného
cyklu

adheze epitelovych
bunék

tvorba a udrzovani
epitelové vrstvy regulaci
rastu bunék a jejich
adheze, transkripéni
faktor

detoxikace peroxidt
(regulace kyslikovych
radikald)

protein generuijici
superoxid (regulace
kyslikovych radikalt)

*LOH - loss of heterozygosity

Alterace

LOH
mutace

9p21 LOH
metylace p16INK4a
metylace p14ARF
mutace

abnormalni exprese
(redukovana nebo
zcela nepfitomna, ev.
pfitomna v cytozolu)
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BE

0-25 %
1%

0-74 %
3-65 %
0%
9%

0-16 %

0%

62 %

Dysplazie

59-77 %
72 %

62—77 %
30-81 %
0%
14 %

50-60 %

82 %

BJ

Karcinom

32-92 %
68-72 %

33-91 %
36-81 %
20 %
14 %

75-100 %

62 %

88 %



Zejména imunohistochemické stanoveni p53 nam slouzi k odliSeni dysplazie
v terénu BJ (u pacientu s dysplazii je prokazana jeho akumulace). Aktualné p53
predstavuje jediny biomarker mozné progrese BJ, jehoz stanoveni ma v klinické praxi
smysl (obr. 9) (Kaye P.V. et al., 2016).

Obrazek 9: Imunohistochemické stanoveni p53 u pacienta s prokazanou LGD v terénu
BJ.
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3.4. MOZNOSTI ENDOSKOPICKE TERAPIE BARRETTOVA JICNU A
ADENOKARCINOMU

V  minulosti byli pacienti s BJ s potvrzenou HGD nebo <¢asnym
adenokarcinomem (EAC) indikovani k chirurgickému feSeni s perioperacnim rizikem
v zavislosti na rozsahu ezofagektomie (mortalita v expertnich centrech by méla byt
pod 5 %, morbidita v rozmezi 6-37 %) (Williams V.A. et al., 2007). Pacienti bez
dysplazie nebo s potvrzenou dysplazii nizkého stupné byli indikovani k endoskopické
surveillance v pravidelnych intervalech.

S aktualnimi pokroky v oblasti endoskopie je nyni mozné |écit dysplazii nebo
Casné nadory (jinak téz tzv. BORN = Barrett's esophagus related neoplasia)
endoskopicky. Diky tomu se dramaticky snizila morbidita a mortalita, u endoskopické
léCby je prakticky nulova. Doporucené postupy mnohych odbornych spoleCnosti
(British Society of Gastroenterology, 2013; American College of Gastroenterology,
2016; Ceska gastroenterologicka spoleénost, 2013) povazuji endoskopickou terapii
Casného adenokarcinomu za IéEbu prvni volby a téZ upfednostiiuji endoskopickou
terapii pfed surveillance u pacientd s dysplazii, zejména tézkého stupné.

Ezofagektomie je tak vyhrazena pacientliim s lokalné pokrocilejSimi nadory (Fitzgerald
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R.C. et al,, 2013; Shaheen N.J. et al., 2016; Williams V.A. et al., 2007). Pacienti s BJ
bez neoplazie maji byt zajisténi antirefluxni IéCbou a maji byt pravidelné endoskopicky
sledovani, jak bylo specifikovano vySe. Pacienti s BORN jsou tedy kandidati
endoskopické |éCby - endoskopické sliznicni resekce (ER) nebo submukodzni disekce
(ESD) vsSech viditelnych Iézi a/ nebo ablacni terapie metaplastické sliznice bez
viditelné 1éze. Metoda ER/ESD v kombinaci s RFA je dnes povazovana za "zlaty"
standard v terapii Casného karcinomu v terénu Barrettova jicnu (Hvid-Jensen F. et al.,
2011; Bennett C. et al., 2012; Phoa K.N. et al., 2016; Haidry R.J. et al., 2013; Orman
E.S. et al., 2013; Fleischer D. et al., 2010). Resek¢ni endoskopické techniky (ER a
ESD) jsou uzite€né jak z hlediska diagnostické pfesnosti (napf. biopticky prakaz LGD
muze byt jenom z okraje/ povrchu léze, ovSem v resekatu jiz mize byt prokazan
karcinom), tak z hlediska pfesného histopatologického stagingu pfipadného karcinomu
(tab. 5) a mohou vést k uspésSnému léCebnému zakroku bez nutnosti dalSi chirurgické
intervence nebo onkologické terapie. Vyhody tohoto pfistupu spocCivaji pfedevsim
v jeho minimalné invazivni povaze, niz§im procentu komplikaci a mensich finan¢nich

nakladech.

Tabulka 5: Histopatologické parametry adenokarcinomu jicnu.

Diferenciace - grading (G) | 1-dobfe, 2 - stfedné, 3 - nizce diferencovany karcinom

Hloubka invaze slizniéni nador m1-4, prorustani do submukézy sm1-3
Disociace bunék (TCD) 1 - mirna, 2 - stfedni, 3 - vysoka disociace
Lymfangioinvaze (L) L O - bez lymfangioinvaze, L + - s lymfangioinvazi
Angioinvaze (A nebo V) A O - bez angioinvaze, A + - s angioinvazi

Hloubka Sifeni u sm (v pm)

Radikalita excize R 0 - kompletni excize, R 1 - pozitivni okraje VM/ HM

VM - spodni okraj/ vertical margin

HM - lateralni okraj/ horizontal margin

3.5. ENDOSKOPICKA RESEKCE A ENDOSKOPICKA SUBMUKOZNIi DISEKCE

Pomoci endoskopické resekce (ER) jsme schopni odstranit menSi léze jicnu
najednou tzv. "en-bloc" nebo vétsi léze ve vicerych Castech tzv. "piece-meal” resekce
(nevyhodou "piece-meal" resekce je nepresny histopatologicky staging), kazdopadné

obé metody jsou akceptovanou terapeutickou modalitou u adenokarcinomu jicnu, byt
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stale vice se preferuje resekce "en-bloc", coz znamena, Ze vétsi léze se odstranuji
pomoci tzv. endoskopické submukoézni disekce (ESD). "En-bloc" resekce umoznuje
patologovi stanovit pfesny histopatologicky staging léze a zhodnoceni jak
horizontalnich, tak vertikalnich okraju resekatu s pfesnym vyjadienim k radikalité

vykonu.

V jicnu se nejCastéji vyuzivaji tyto dvé metody endoskopické resekce:

a) EMRC - endoskopicka (mukozni = slizniCni) resekce s vyuzitim "capu"
(endoscopic mucosal resection with cap), kdy po pfedchozim submukdznim
podpichu nasajeme lézi do nastavce "capu" na konci endoskopu, ve kterém jiz
mame rozvinutou preformovanou monofilamentni klicku. Nasledné vznikly

"pseudopolyp" s l1ézi odstranime (obr. 10) (Inoue H. et al., 1999).

Obrazek 10: Schéma endoskopické resekce s vyuzitim "capu" (EMRC).

b) EMRL - endoskopicka (mukdzni) resekce s vyuzitim ligatoru (endoscopic
mucosal resection with ligator), kdy Iézi nasajeme do nastavce bez pfedchozi
submukozni injekce a vznikly "pseudopolyp” fixujeme krouZzkem podobné jako
u ligace jicnovych varixu. Nasleduje resekce klickou nad nebo pod krouzkem
(obr. 11) (Fleischer D. et al., 1996).
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Obrazek 11: Endoskopicka resekce Casného adenokarcinomu jicnu metodou
EMRL [histologicky EAC: pT1a (m3), G3, TCD3, A0, LO, RO (HM 0, VM 0)].

Zdroj: archiv IKEM - Jan Martinek

Endoskopicka submukézni disekce (ESD) je technikou, ktera nam umozniuje
odstranit 1ézi "en-bloc" nezavisle na jeji velikosti. Po oznaceni Iéze se provede podpich,
v pfipadé tzv. lifting sign nasleduje cirkularni fez a poté postupna disekce Iéze v urovni
submukézy (obr. 12). Nevyhodou ESD je technicka a €asova naroCnost a riziko
perforace, v pfipadé extenzivnich disekci zajimajicich vice nez 70 % jicnové
cirkumference se zvySuje riziko vzniku striktur jicnu. Jednoznacna vyhoda oproti ER
neni v pfipadé adenokarcinomu prozatim evidence-based potvrzena (Higuchi K. et al.
2013; Neuhaus H. et al., 2012). JelikozZ je v8ak dlazdicobuné&ny karcinom biologicky
agresivnéjsi oproti AC, v jeho pfipadé je nezbytné odstranit Iézi vzdy en-bloc.
Z praktického hlediska vSak dnes, kdy existuje stale vétsi zkuSenost s ESD, a tim
padem klesa pocCet komplikaci a zkracuje se €as vykonu, provadi se ESD stale Castgji
i u pacientu s EAC.
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Obrazek 12: ESD Casného adenokarcinomu jicnu [EAC: pT1a (m1), pNx, pMx, G1,
A0, LO, RO (HMO, VMO)].

Zdroj: archiv IKEM - Jan Martinek, histologi: ar.ek KoIIr

Vzhledem k Castym recidivam neoplazie (adenokarcinomu a metachronnich
lézi) po pfedchozi samotné ER/ ESD je v sou€asnosti u vSech pacientl doporuovana
uplna eradikace Barrettova jicnu, tj. kombinace ER/ ESD s naslednou ablaci
rezidualniho segmentu BJ pomoci nékteré z ablaCnich technik (nejCastéji
radiofrekvencni ablace - RFA).

3.6. ABLACNi METODY

Ablacni techniky v pfipadé ploché metaplastické sliznice zahrnuji vedle RFA
také argonovou plazmatickou koagulaci (APC), "hybridni" APC (kombinace APC a
podpichu sliznice) nebo kryoterapii. Nicméné RFA je v sou€asnosti hlavni modalitou a
je povazovana za standardni metodu ablace pouzivanou u pacientl s BJ na podkladé
jeji vysokeé ucinnosti a pfiznivého bezpecnostniho profilu. V sou€asné dobé je RFA
jedinou dostupnou ablaéni metodou v CR, kterou provadi celkem 6 center a je plné

hrazena zdravotni pojistovnou.

3.7. RADIOFREKVENCNIi ABLACE

RFA vyuziva tepelnou energii generovanou radiofrekvenénim proudem
ke zniCeni patologické tkané. RFA je ucinnou technikou pfi Iécbé BJ s dysplazii.
V souCasné dobé je nejucinnéjSi a nejpouzivanéjSi ablacni metodou v Ié¢bé BJ

s biopticky potvrzenou dysplazii nizkého i ev. vysokého stupné bez makroskopicky
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viditelnych Iézi a u ablace zbyvajici metaplastické sliznice po pfedchozi ER nebo ESD
Casného adenokarcinomu nebo HGD. Cilem je dosahnout uplné eradikace
metaplastického povrchu a tim snizit pravdépodobnost recidivy dysplazie nebo
nadoru. Hlavnimi cili [éCby RFA jsou tedy eradikace neoplazie (kompletni remise
neoplazie) a makroskopicka eradikace Barrettova jicnu (kompletni remise BJ) a

ve vétsiné pfipadu i eliminace intestinalni metaplazie (kompletni remise IM).

3.7.1. PRINCIP RFA

Principem elektrodové RFA je v kratké dobé (< 300 ms) dodat vysokou tepelnou
energii (pfiblizné 300 W) do postizené tkané. Hloubka proniknuti RFA je 500-700 um,
co umoziuje dosahnout a znicit epitelialni bunky, lamina propria a ¢asti lamina
muscularis mucosae s minimalnim posSkozenim submukozy. Generované teplo
zpusobuje koagula¢ni nekrézu s odlouc¢enim metaplastické sliznice, ktera pak maze
byt nahrazena neo-skvaméznim epitelem.

Radiofrekvenéni energie je dodavana prostfednictvim dvou typl elektrod:
balénové zatizeni pro ablaci cirkularnino BJ (HALO3®; Express HALO®%; Barrx
system, Medtronic, Minneapolis, Minnesota, USA) a ruzné ploché elektrody
k odstranéni fokalnich ostrivka nebo jazycka sliznice (HALO®C, HALO®%, HALO-Ultra
Long, nebo Through the Scope Channel Catheter - TTS; Barrx system, Medtronic,
Minneapolis, Minnesota, USA). Elektroda je zavedena do jicnu a pfilozena do tésného

kontaktu s postizenou tkani, poté je energie dodavana aktivaci generatoru pedalem.

Existuji dva mozné protokoly pro pouziti RFA:
1) "Standardni protokol” je nejCastéji pouzivany pro cirkumferencni a fokalni 1écbu
RFA, ktery sestava z jedné nebo dvou aplikaci 10-15 J/cm? radiofrekvenéni energie

"

nasledované "Cisténim" - odstranénim nekrotickych hmot z oblasti oSetfené sliznice a
RFA katetru, bezprostfedn& poté je provedena druha aplikace 10-15 J/cm? (to
znamena 1-2 x 10-15 J/cm? - ¢isténi — 1-2 x 10-15 J/cm?) (Pouw R.E. et al., 2010);

2) "Zjednoduseny protokol" pro cirkumferencni i fokalni ablaci se sklada ze tfi po sobé
jdoucich ablaci 12 J/cm?, bez faze ¢isténi mezi nimi (3 x 12 J/cm?, bez ¢isténi) (Kunzli
H. et al. 2015). V randomizované studii mél zjednoduseny protokol srovnatelny ucinek
se standardnim protokolem (Van Vilsteren F. et al., 2013). Zjednoduseny protokol je

zarovenn meéné ¢asové narocny ve srovnani se standardnim protokolem.
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OSetfeni RFA vyzaduje ve vétSiné pfipadl nékolik etap (2-4), které se provadé;ji
v odstupu 2-3 mésicu do makroskopicky upIné eradikace BJ. OSetfeni delSich
segmentl BJ vétSinou zahajujeme cirkumferencni ablaci, nasledovanou 1 ¢i vice
etapami fokalni ablace. KratSi segmenty BJ oSetfujeme obvykle od zacatku fokalni
ablaci.

3.7.2. CIRKUMFERENCNI RFA

Balonovy katetr HALO®® je jednorazové zatizeni, které sestava ze 165 cm
dlouhého katetru vybaveného na svém konci balonem, ktery ma na svém povrchu
pfipojenou bipolarni elektrodu v délce 3 cm. Béhem kratkého vyboje (< 1 sekunda)
dochazi k dodani radiofrekvenéni ablaéni energie 12 J/cm? (40 W/cm?) na cely obvod
jicnu. Pfed samotnou ablaci je nezbytné provést kalibraci balonu pro vybér spravné
velikosti balonové elektrody. Vybér vhodného rozméru balénu je zasadni pro uspésSnou
a ucinnou ablaci. Ablagni katetry jsou k dispozici v 5 riznych vnéjSich pramérech (18,
22, 25, 28 a 31 mm po nafouknuti). VnéjSi primér by mél byt mensi nez nejmensi
méfeny prumeér jicnu béhem kalibrace a u pacientd po ER/ ESD pouzivame baldn
o jednu velikost mensi nez doporuceny kalibraci.

V soucasnosti je nejvice vyuzivan balonovy 360 Express katetr, u kterého jiz
neni potfebna predchozi kalibrace, a proto vede ke zkraceni doby procedury
cca o 20 % ve srovnani s jeho pfedchldci. Zarovef je nutné nastavit niZsi
radiofrekvencéni ablaéni energii (jenom 10 J/cm?) (obr. 13). Navzdory vyhodé ¢asové
uspory se pfi pouziti tohoto nového balénu objevily problémy, které byly doprovazeny
zvySenym rizikem vzniku striktur (az o 15 %), pokud byl pouzit zkraceny protokol bez
¢isténi (Belghazi K. et al., 2018).

Expresni katetr by proto mél byt vzdy pouzivan se "standardnim
protokolem™ (1 x 10 J/cm? - ¢i§téni — 1 x 10 J/cm?). Navic o$etieni vice nez 6 cm BJ
v jednom sezeni mUze mit za nasledek vys8i riziko vzniku stenéz a dalSich

nezadoucich ucinkd (napf. bolesti a potiZze s polykanim) (Belghazi K. et al., 2018).
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Obrazek 13: Cirkumferenéni RFA.

B 1 BN

Zdroj: archiv IKEM - Jan Martinek

3.7.3. FOKALNI RFA

Fokalni ablace je indikovana pro menSi okrsky (jazyCky, ostrlivky) BJ a je
provadéna pouzitim nékolika typt obdéinikovych katetrd riznych velikosti (HALO®,
HALO®, HALO-Ultra Long nebo "kanalovy" katetr - TTS) s pouzitim radiofrekvecni
ablaéni energie 12-15 J/cm? (obr. 14).

Fokalni katetry HALO® nebo HALO®® umozriuji endoskopistiim provést primarni
oSetfeni kratkych a stfedné dlouhych segmentl metaplastické sliznice, které
nepostihuji cely obvod jicnu, nebo sekundarni oSetfeni zbytkového BJ po pfedchozi
ablaci balonovym katetrem HALO?3¢0.

Obrazek 14: Fokalni RFA.

Zdroj: archiv IKEM - Jan Martinek

3.7.4. INDIKACE RFA

RFA je indikovana u pacientu s Barrettovym jicnem s dysplazii bez pfitomnosti
fokalni Iéze a u pacientl po pfedchozi (kurativni) ER/ ESD ¢asného adenokarcinomu
nebo jiné makroskopicky viditelné |éze ve snaze eradikovat zbytkovou metaplastickou

sliznici a tim zabranit rekurenci dalSi neoplazie. Pfed samotnou indikaci oSetfeni RFA
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je zasadni vybér vhodného pacienta s adekvatnim provedenim pfedchozi diagnostické
endoskopie (nutna pecliva inspekce metaplastické sliznice s pouZzitim
chromodiagnostiky a odbér protokolarnich biopsii zahrnujici cely BJ). Dale je nutny
presny histopatologicky rozbor (v€. druhého Cteni expertnim patologem) s potvrzenim
pfitomnosti dysplazie, ktery nam umozni zhodnotit riziko progrese v Casny

adenokarcinom.

Rezidualni BJ po ER/ESD makroskopicky viditelné léze s vysokym stupném
dysplazie nebo ¢asnym (m/sm1) adenokarcinomem

Vsechny viditelné léze v terénu BJ musi byt odstranény pomoci ER (nebo ESD)
pfed naslednou RFA, tim se ziska vzorek tkané pro pfesnou histopatologickou
diagnézu a staging. Pouze pacienti po radikalni endoskopické resekci
intramuskularnino adenokarcinomu (T1a) nebo nizkorizikového nadoru T1b (sm1
invaze, dobfe az stfedné diferencovany karcinom, bez lymfovaskularni invaze) mohou
byt indikovani pro naslednou ablaci rezidualniho segmentu BJ pomoci RFA. Davodem
kombinované terapie ER/ ESD s RFA je prevence metachronnich Iézi vznikajicich
z rezidualni metaplastické sliznice (Rastogi A. et al., 2008).

Definice "kurativni resekce" v pfipadé piece-meal EMR u pacientl s ¢asnym
adenokarcinomem zahrnuje, Zze endoskopista zaruCi, Ze cela léze byla zcela
odstranéna a kontrolni endoskopie neprokazuje pfitomnost rezidualni neoplazie.
Piece-meal resekce velkych Iézi je sice akceptovanou lé€ebnou modalitou pro ¢asny
adenokarcinom, co dokazuji vynikajici vysledky z hlediska efektivity a bezpecnosti
(Pimentel-Nunes P. et al., 2022; Pech O. et al., 2014), ovSem ale neumoziiuje pfesné
histopatologické vySetfeni a jednoznacné stanoveni "kurativni" resekce, kterou
definujeme dle "onkologickych standardid" (ij. resekce en-bloc a RO s volnymi
horizontalnimi a vertikalnimi okraji).

Uloha ESD u pacientt s BORN neni zcela jednoznaéné, v sougasnosti nebylo
prokazano, Ze by byla ESD vyhodnéjSi metodou oproti ER, ale i tak Ize doporudit jeji
provedeni u vétSich lézi s velikosti nad 2 cm a s podezienim na submukdzni invazi
(Pimentel-Nunes P. et al., 2022). O tom, Ze v této indikaci se ESD provadi stalé Castéji,
jsme se zminili jiz vySe.

RFA mulze taktéz slouzit k ablaci zbyvajiciho (rezidualniho) segmentu BJ
u pacientl s pokrocilou, tj. jinak napf. k chirurgické Ié¢bé indikovanou neoplazii

po ER/ ESD, pokud pacienti nejsou vhodnymi kandidaty k operaci (napf. komorbidity,
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vék, pfani pacienta atd.), nicméné zatim nejsou k dispozici studie, které by v téchto
pfipadech jednoznacné potvrdily jeji u€innost.
Barrettav jicen s vysokym stupné dysplazie bez makroskopicky viditelné léze
Pacienti se suspekci na pfitomnost HGD by méli podstoupit kontrolni endoskopii
v expertnim centru s cilem vyloucit pfitomnost adenokarcinomu nebo viditelné léze
(Martinek J. et al.,, 2013; Fitzgerald R.C. et al., 2013). Pokud jsou vylouceny
makroskopické abnormality i karcinom, jsou pacienti s HGD indikovani k endoskopické
ablacni terapii s cilem odstranit veSkerou dysplastickou i metaplastickou tkari.
Dysplazie vysokého stupné bez makroskopicky viditelné Iéze se jevi byt idealni
indikaci k terapii pomoci RFA, coz vede ke snizeni rizika vzniku adenokarcinomu. To
dokazuje i multicentricka, "sham" kontrolovana studie publikovana Shaheenem,
do které bylo zahrnuto 127 pacientl, z nichZ uplnou eradikaci HGD dosahlo 81 %
pacientu v abla¢ni skupiné ve srovnani s 19 % pacientl v kontrolni skupiné bez |éCby
(P < 0,001). Pacienti v ablacni skupiné méli zaroven statisticky vyznamné nizsi riziko
progrese do adenokarcinomu (1,2 % vs. 9,3 %, P = 0,045) (Shaheen N.J. et al., 2009).

Barrettav jicen s nizkym stupném dysplazie

Indikace pro endoskopickou lIéCbu BJ s LGD bez viditelné léze je kontroverzni,
pravdépodobné proto, Ze riziko neoplastické progrese z LGD je sporné. Dysplazie
nizkého stupné je diagnostikovana patologem mnohem Castéji, nez je ve skute€nosti
pfitomna, ¢asto v dusledku "nadhodnoceni" regeneracnich zmén (Curvers W.L. et al.,
2010). Ve dvou studiich bylo po druhém cteni expertnim patologem 50 % az 85 %
pacientl pavodné diagnostikovanych s LGD pfehodnoceno na nedysplasticky BJ
(Curvers W.L. etal., 2010; Pech O. et al., 2009). Potvrzena, tj. skutecné pfitomna LGD
je na druhé strané spojena s vySSim rizikem progrese do pokroc€ilé neoplazie (rocni
riziko progrese do HGD nebo ¢asného adenokarcinomu je 13,4 %) ve srovnani s BJ
bez neoplazie, s dlouhodobym kumulativnim rizikem az 80 % (Curvers W.L. et al.,
2010; Duits L.C. et al., 2015). U pacientu s potvrzenou LGD bylo prokazano, ze maiji
vySSi riziko vzniku karcinomu (9,1 % /rok) ve srovnani s té€mi, kterym byla upravena
diagndza na nedysplasticky BJ (0,6 % /rok) (Duits L.C. et al., 2017).

Lze shrnout, Ze definitivni potvrzeni (diagn6za) LGD vyzaduje splnéni vSech
nasledujicich podminek: 1) histologické potvrzeni LGD v minimalné dvou
endoskopickych vySetfenich s biopsiemi pomoci "large capacity" nebo jumbo

bioptickych klesti (Martinek J. et al., 2015); 2) potvrzeni diagndézy (druhé Ccteni)
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pfednostné specializovanym expertnim patologem; 3) je nezbytna endoskopie
s vysokym rozliSenim provedena pred léCbou RFA, ktera vylou€i makroskopicke léze
vyzadujici endoskopickou resekci (pfed RFA), protoze existuji diilkazy o neoplaziich
zachycenych v ramci sledovani po RFA (Lee J. et al., 2013).

skuteCnou) LGD patfi studie Surveillance versus Radiofrequency Ablation (SURF).
Bylo do ni randomizovano celkem 136 pacientl s potvrzenou LGD v terénu BJ, z nichz
polovina byla oSetfena pomoci RFA (n = 68) a druha polovina byla indikovana
k endoskopickému sledovani (n = 68). Tato studie potvrdila, Zze RFA snizila riziko
progrese LGD na vySSi stupen neoplazie (HGD nebo ¢asny adenokarcinom) o 25 %
po dobu 3 let (1,5 % u ablace vs. 26,5 % u kontrolniho souboru) (Phoa K.N. et al.,
2014).

DalSi publikovana multicentricka studie potvrdila, Ze endoskopicka ablace je
vyhodna oproti surveillance u pacientt s LGD diagnostikovanou expertnim patologem.
Odhadované kumulativni riziko progrese v HGD nebo ¢asny adenokarcinom béhem 3
let bylo 2,9 % u skupiny RFA proti 33,0 % (Small A.J. et al., 2015).

Na zakladé vysSe uvedenych udajl jsou pacienti s definitivni diagnézou LGD
vhodnymi kandidaty k endoskopické 1é¢bé s pouzitim RFA (Phoa K.N. et al., 2016),
alternativné mohou byt pacienti intenzivné sledovani endoskopicky kazdych 6 mésicu,
zatimco konec¢né rozhodnuti (RFA nebo sledovani) zavisi na preferenci pacienta, riziku
komplikaci (napf. varixy jicnu), pokrocilosti véku nebo vyznamnych komorbiditach
(Fitzgerald R.C. et al., 2013; Shaheen N.J. et al., 2016).

Jiné indikace k RFA jicnu

RFA Ize vyjime¢né indikovat u pacientd bez dysplazie (napf. kancerofobie,
karcinom jicnu u pfimého pfibuzného, mlady vék pacienta), v téchto pfipadech nelze
hradit vykon z vefejného pojisténi, nebo jako paliativni terapii u polymorbidnich
pacientd s histologicky prokazanym karcinomem, u kterych je chirurgicka intervence

kontraindikovana.
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3.7.5. KLINICKE VYSLEDKY RFA

Cile RFA (a endoskopické |éCby obecné) jsou: 1) eradikace (kompletni remise)
neoplazie; 2) uplné makroskopické vymizeni BJ; 3) eradikace (uplna remise)
intestinalni metaplazie (IM). UpIna remise IM je stale kontroverznim cilem, jelikoz mira
eradikace se mezi jednotlivymi studiemi liSi a skuteCna role perzistujici (nebo
rekurentni) IM v oblasti neo-Z-linie u pacientll bez makroskopického BJ je sporna
(riziko ev. zvratu perzistentni i rekurentni IM je tématem i jedné z mych studii).

RFA je nejpouzivanéjsi ablacni endoskopickou metodou v terapii BJ, ktera je
schopna uspésné eradikovat BJ bez viditelnych |ézi s dysplazii nebo rezidualni
metaplasticky epitel po predchozi ER neoplazie. Uginnost RFA byla prokazana
v nékolika studiich, pficemzZ mira eradikace (uplna remise) IM (CR-IM) a neoplazie
(CR-N) €inila 75-88,2 % a 81-92,6 % (Shaheen N.J. et al., 2009; Phoa K.N. et al., 2016;
Haidry R.J. et al., 2013; Fleischer D. et al., 2010; Pouw R.E. et al., 2010). RFA ma také
pfijatelny bezpecnostni profil a recidivy neoplazie a BJ jsou pomérné nizké (Orman
E.S. etal, 2013).

Velka randomizovana studie (jizZ zminéna i v pfedchozim textu) s RFA verzus
"sham" (fj. RFA verzus simulovany vykon) prokazala uplnou eradikaci dysplazie
nizkého stupné u 90,5 % v ablacni skupiné oproti 22,7 % u kontrolni skupiny (P <
0,001), uplna eradikace dysplazie vysokého stupné byla dosazena u 81 % v ablacni
skupiné oproti 19 % v kontrolni skupiné (P < 0,001). Byla také snizena
pravdépodobnost progrese onemocnéni (3,6 vs. 16,3 %, P = 0,03) a vzniku karcinomu
(1,2 vs. 9,3 %, P = 0,045) (Shaheen N.J. et al., 2009). Studie téz potvrdila, ze tyto
vysledky jsou dlouhodobé (Shaheen N.J. et al., 2011).

Orman et al. ve své metaanalyze 18 studii s 3802 pacienty prokazal, Ze pomoci
RFA bylo dosazeno uplné remise IM a neoplazie u 78 % (95 % CIl 70-86) a 91 %
(95 % CI 87-95) a recidiva IM po eradikaci byla rozpoznana pouze u 13 % (95 % CI 9-
18). Progrese do karcinomu byla zaznamenana u 0,2 % pacientd b&éhem lécby a
u 0,7 % pacientt po dosazeni CR-IM (Orman E.S. et al., 2013).

Multicentricka evropska studie (EURO II), ve které pacienti s HGD nebo ¢asnym
adenokarcinomem podstoupili multimodalni Ié€bu sestavenou z kombinace ER a RFA,
prokazala uplnou remisi neoplazie a uplnou remisi intestinalni metaplazie u 92 % a
87 % pacientl, rekurence neoplazie a IM byla zaznamenana v 4 % a 8 % (Phoa K.N.
et al., 2016).
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Recentni publikace Bergmana et al. shrnuje 10-leté vysledky endoskopické
terapie (RFA +/- ER) v Nizozemsku u pacientt s LGD, HGD ¢&i ¢asnym
adenokarcinomem jicnu. Jedna se o data z nizozemské databaze, dle které celkem
1384 pacientl podstoupilo endoskopickou Ié¢bu v letech 2008 az 2018. U 62 %
pacientl se jednalo o kombinovanou terapii ER a RFA, pfiemz 43 % mélo
diagnostikovany c¢asny adenokarcinom jicnu. Median poc€tu sezeni RFA byl 1
cirkumferencni a 2 fokalni oSetfeni RFA (p25-p75 0-1; 1-2) na pacienta s dosazenim
eradikace BJ u 94 % pacientd (1270/1348 pts). Nezadouci ucinky se vyskytly u 21 %
pacientu (268/1386 pts), nejCastéji byly zaznamenany stendzy jicnu (15 %) a viechny
byly feSeny endoskopicky. Dlouhodobé vysledky byly analyzovany z celkového poctu
1154 pacientd, ktefi dosahli kompletni remisi BJ (makroskopicky i histologicky). BEhem
medianu sledovani 43 mésicu (rozmezi 22—-69) a 4 kontrolnich endoskopii (rozmezi
1-5) doslo u 38 pacientu k rozvoji recidivy dysplazie (celkem 3 %, roéni riziko recidivy
1 %), vSechny byly detekovany jako endoskopicky viditelné abnormality. Nahodné
biopsie z neo-Z-linie bez makroskopicky viditelného BJ prokazaly intestinalni
metaplazii (IM) u 14 % a neoplazii u 0 %. Nalez IM v kardii byl béhem dalSich
kontrolnich endoskopii zachycen pouze ve 33 % a Z2Zadna rekurentni IM
neprogredovala do neoplazie (Van Munster S. et al., 2022).

Vigviv s

kompletni remise neoplazie a jejich recidiv) uvadi tabulka 6.
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Tabulka 6: Pfehled nejdulezitéjSich studii s RFA.

Autor/rok Design | Pocet Primarni ER CR-N CR- | Rekurence | Rekurence
studie | pacient( | diagnéza | pred IM neoplazie IM
RFA

Shaheen et al. 2009 RCT 42 LGD NR | 90,5% | 81% - -
42 HGD 81 % 74 %

Pouw et al. 2010 PS 11 LGD 96 % 91 % 91 % 0 % 0%
24 HGD/EAC 95 % 88 % 0 % 12,5 %

Shaheen et al. 2011 RCT 52 LGD 9 % 98 % | 98 % 2% 2%
54 HGD/EAC | 8% | 926% | 89 % 7.4 % 1%

Bulsiewicz et al. 2013 RS 44 LGD 9% 93 % 86 % NR NR
166 HGD/EAC | 39% | 849% | 78 %

Haidry et al. 2013 RS 12 LGD 49 % 83 % 62 % 51 % 8,6 %
323 HGD/EAC 86 %

Phoa et al. 2014 RCT 68 LGD - 92,6% | 88 % 1,6 % 10 %

Small et al. 2015 RS 45 LGD 44% | 956% | 78 % 16 % NR

Phoa et al. 2016 PS 132 HGD/EAC | 90 % 98 % 93 % 4 % 8 %

Krajciova et al. 2019 RS 136 LGD 48% | 985% | 78 % 45 % 15 %

HGD/EAC
van Munster et al. 2022 RS 1384 LGD 62 % 94 % 93 % 3% NR
HGD/EAC

* RCT - randomizovana kontrolovana studie; PS - prospektivni studie; RS - retrospektivni studie; NR -
not reported/ neuvedeno

3.7.6. RIZIKO RECIDIVY NEOPLAZIE JICNU PO ENDOSKOPICKE LECBE (ER/
ESD + RFA)

Endoskopicka resekce je ucinna zejména u slizni¢nich adenokarcinomda.
Dlouhodobou uc€innost ER u slizni¢niho adenokarcinomu nejlépe prokazala studie
Pecha et al., ktera shromazdila data od 1000 pacientu s kratkym i dlouhym segmentem
BJ (Pech O. et al., 2014). Tito pacienti byli sledovani v praiméru 57 mésicu. Kompletni
odpovédi bylo dosazeno v 96 % s recidivou neoplazie ve 14,5 %. Recidiva byla
ve vétsiné pfFipadd |éCena endoskopicky, pficemz bylo dosazeno dlouhodobé
kompletni remise v 94 % pfipadu. U téchto pacientl s ¢asnym adenokarcinomem
léCenych endoskopicky nedosSlo béhem 5 let k Zadnému umrti (na nador) a vypoctena
10-leta mira preziti byla 75 %.

Detekce karcinomu jicnu po provedené RFA (a tudiz po dosazeni remise
neoplazie i BJ) je vzacna, proto pfi takové diagnoze spiSe pomyslime
na nedostateCnou inicialni diagnostiku ve smyslu pfehlédnuti 1éze jicnu a tim
nevhodnou indikaci k samotné RFA (provedeni RFA namisto ER/ESD viditelné léze)

(viz. pfedchozi tabulka 6).
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Neoplazie detekované v jicnu po RFA pravdépodobné pochazeji z tzv. "buried
glands" (subskvamézni metaplazie, tj. loziska intestinalni metaplazie prekryta nové
vzniklym dlazdicovym epitelem) nebo z pozlstatki plvodné nerozpoznaného
adenokarcinomu, které byly chybné oSetfeny ablaci bez pfedchozi resekCni terapie.

V americkém multicentrickém registru pro pacienty s BJ po RFA byl
diagnostikovan ¢asny adenokarcinom u 100 pacientt z 4982 (2 %) a z toho 9 (0,2 %)
pacientd zemfelo kvali nadoru (Wolf W.A. et al., 2015). DelSi segment BJ a vySSi
stupen dysplazie byly spojeny se zvySenym rizikem vzniku post-RFA adenokarcinomu.

Titi et al. dokumentoval vznik subskvamézni neoplazie u 3 pacient(, ktefi byli
léCeni pomoci RFA (dva pacienti méli diagnostikovany adenokarcinom a jeden HGD)
(Titi M. et al., 2012).

Mezi dalSi rizikovy faktor recidivy BORN patfi pretrvavajici nekontrolovany
reflux, proto redukce expozice distalniho jicnu kyselym refluxatem dlouhodobym
uzivanim IPP pfedchazi ev. bunénym zménam, které by mohly vést k opétovnému
vzniku dysplazie nebo karcinomu (Krishnan K. et al., 2012; Overholt B.F., 2001).
Zaroven je pretrvavajici reflux moznou pficinou pfitomnosti perzistentni IM po lécbé
RFA (Krishnan K. et al., 2012), k ¢emu pfispiva i pfitomnost velké hiatové hernie jako
rizikoveho faktoru RCHJ (Yasuda K. et al., 2014).

Tato data dokazuji, ze i pacienti po uspésné RFA s dosazenim uplné

eradikace IM maji nadale pokrac¢ovat v endoskopické surveillance.

3.7.7. DEPISTAZ (SURVEILLANCE) PO ENDOSKOPICKE LECBE BORN

Vzhledem k zaznamenanym rekurencim jak neoplazie, tak makroskopické
rekurence BJ, jsou pacienti po uspésné endoskopické lécbé indikovani k pravidelnym
endoskopickym kontrolam. Aktualné jsou intervaly kontrolnich endoskopii otazkou
diskuze a prozatim jsou stanoveny na zakladé doporuceni expertd (Shaheen N.J. et
al., 2016; Haidry R.J. et al., 2013; Phoa K.N. et al., 2013).

Obvykle tyto intervaly zavisi na vstupni diagnoze (Castéjsi kontrolni endoskopie
u pacientt s diagnézou adenokarcinomu a nejméné ¢asté u pacientt s LGD) (tab. 7)
(Martinek J., Krajciova J., 2019).
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Tabulka 7: Intervaly surveillance endskopii po endoskopické terapii BORN.

Pavodni diagnéza pred terapii Intervaly kontrolnich endoskopii
(RFA + ER/ ESD)
Casny adenokarcinom jicnu a 3-6 mésict po CR-N (CR-IM) (2 roky),
poté a 1 rok (3 roky), nasledné a 2-3 roky
Dysplazie vysokého stupné (HGD) a 6-12 mésicl po CR-N (CR-IM),
poté a 1 rok (3 roky), nasledné a 2-3 roky
Dysplazie nizkého stupné (LGD) a 1-2 roky po CR-N (CR-IM), poté a 3-5 let

VSechna vySetfeni béhem surveillance by mély byt provadény s pouZzitim
endoskopu s vysokym rozlisenim a mély by zahrnovat peclivou kontrolu jicnu a GEJ
z antegradniho a retrogradniho pfistupu s pouzitim bilého svétla a chromodiagnostiky
za pomoci kyseliny octové nebo tzv. virtualni chromodiagnostiky (NBI - narrow band
imaging, Olympus; FICE - Fujinon intelligent color enhancement; nebo i-SCAN
od Pentaxu) nasledovano ev. cilenymi biopsiemi makroskopickych abnormalit.
V minulosti byly doporu€ovany i 4-kvadrantové biopsie z mista pivodniho BJ, ovSem
v soucCasnosti je od téchto biopsii upusténo (divodem odbéru biopsii z proximalnich
oblasti po pfedchozi IéCbé BJ byla moznost zachytu jiz zminénych "buried glands").

Pacienti s histologicky potvrzenou recidivou neoplazie nebo makroskopickou

recidivou BJ jsou indikovani k dalSi endoskopicke terapii.

3.7.8. KOMPLIKACE RFA

Ackoli je RFA povazovana za bezpecnou terapeutickou modalitu, komplikace
nejsou zanedbatelné a zahrnuji zejména stendzy jicnu, krvaceni, bolest na hrudi nebo
vyjime€né perforaci jicnu. Vyskyt striktur se pohybuje od 6 % do 11 %, krvaceni a
perforace jsou vzacné, mira krvaceni je 1 % a perforace jesté nizSi (Shaheen N.J. et
al., 2009; Phoa K.N. et al., 2016; Haidry R.J. et al., 2013; Orman E.S. et al., 2013;
Pouw R.E. et al., 2010; Phoa K.N. et al., 2014; Small A.J. et al., 2015; Shaheen N.J.
et al., 2011; Bulsiewicz W.J. et al. 2013; Krajciova J. et al., 2019).

V nedavné rozsahlé metaanalyze 37 studii zahrnujicich 9 200 pacientd bylo

souhrnné riziko komplikaci v souvislosti s RFA 8,8 %, z nichz nejbéznéjsi komplikaci
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po RFA byla sten6za (5,6 %) nasledovana krvacenim (1 %) a perforaci (0,6 %)
(Qumseya B.J. et al., 2016). VétSina post-RFA striktur je feSitelna endoskopicky
pomoci balonové dilatace.

Ve studiich, které srovnavaly RFA s nebo bez pfedchozi ER, bylo ve skupiné
kombinované terapie RFA s ER relativni riziko komplikaci signifikantné vyssi (4,4)
(P = 0,015) nez u samotné RFA. Mezi dalSi faktory spojené s moznymi komplikacemi

patfi celkova délka BJ a puvodni diagndza pred terapii.

4. AKTUALNi TEMATA V PROBLEMATICE BARRETTOVA JiCNU

41. ADENOMA DETECTION RATE A MISSED LESION

Témeér 90 % EAC je zjisténo u pacientd mimo pravidelné sledovani BJ (Sabel
M.S. et al., 2000; Tramontano A.C. et al., 2017). Dostupné publikace zaroven uvadéji
az 25-33 % pacientll s HGD/ EAC, u kterych byla pfehlédnuta |éze béhem Gvodni
endoskopie (Visrodia K. et al., 2016; Putten M. et al., 2018). Detekce dysplazie Ci EAC
je u BJ naro¢na kvdli jeji nepravidelné distribuci a ¢asto nenapadnému vzhledu.

V endoskopii BJ jsou aktualné navrhovana meéfitka kvality, ktera zahrnuji
alespon 3 klicové aspekty: 1. peclivé vySetfeni segmentu BJ; 2. dostateCny odbér
adekvatnich biopsii (dle Seattle protokolu a z kazdé viditelné léze); a 3. dodrZzovani
vhodnych intervall sledovani (Desai M., Sharma P., 2019).

Analogicky k aktualnim doporu¢enim pro kolonoskopii, ve kterych je mira
detekce adenomu validovanym parametrem kvality (Rex D.K. et al., 2015), byla jako
parametr kvality pfi sledovani BJ navrzena mira detekce neoplazie (NDR). NDR je
definovana jako mira HGD nebo EAC detekovana histologicky pfi uvodni surveillance
endoskopii. Hodnota NDR neni zatim stanovena (validovana) a pfedbézna data
ukazuji na hodnotu kolem 3-6 % (Sharma P. et al., 2018; Parasa S. et al., 2019), jeji
stanoveni muze vést k adevatni monitoraci kvality endoskopie u pacientl s BJ.

Jina studie zaloZena na kohorté 1066 pacientl prokazala niz$i miru NDR a
tzv. "missed dysplasia" (tj. pfehlédnutou dysplazii) (Dhaliwal L. et al., 2021). Hodnota
NDR byla 4,9 % (95 % CI, 3,8-6,4); 3,1 % pacientl mélo HGD, 1,8 % EAC a 10,6 %
mélo dysplazii nizkého stupné. Faktory spojené s vyS$Si mirou detekce neoplazie
zahrnovaly vysSi vék, muzské pohlavi, koufeni, dlouhy segment BJ a zkuSenost
endoskopistl. Tato NDR byla spojena s podstatné niz8i mirou pfehlédnuté dysplazie

(missed dysplasia ve 13 %).
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4.2. ARTEFICIAL INTELLIGENCE

Systémy umélé inteligence (Arteficial Intelligence - Al) maji potencial pfekonat
omezeni zavisla na endoskopistech tim, Ze slouzi jako "druhy c¢tenai" pomoci
interpretace obrazu v realném €ase. K usnadnéni interpretace Iékafskych snimku jsou
systémy pocitacové podporované detekce (CAD - computer-aided detection sytems)
trénovany tak, aby se autonomné naucily rozliSovat rysy a nebyly omezovany
pfedsudky lidského vnimani. Zejména prostfednictvim technik hlubokého uceni
s umélymi neuronovymi sitémi nabizeji tyto CAD systémy mnoho potencialnich vyhod
pro endoskopickou praxi (Van Der Sommen F. et al., 2018).

Algoritmy CAD jsou vytvareny k detekci patologie (ij. detekce neoplazie jicnu),
na rozdil od algoritmd CADx (computer-aided diagnosis), které jsou vyvinuty
pro klasifikaci patologie (tj. charakterizace jako nedysplasticka nebo neoplasticka).
DalSi aplikaci v oblasti sledovani BJ v budoucnu muaze byt vyvoj algoritmu stratifikace
rizika pro neoplastickou progresi na zakladé klinickych charakteristik pacienta
v kombinaci s endoskopickymi a histopatologickymi informacemi. Kromé& CAD a CADx
bude pravdépodobné mozné Al pouzit i k pfesnému ohrani€eni neoplastické 1éze a
pomoci tak ke zlepSeni dosazeni RO resekci u €asnych karcinomui. Uméla inteligence
by mohla vést ke zlepSeni kvality endoskopie u pacienti s BJ podobné, jako je tomu
v pfipadé detekci kolorektalnich 1ézi, kde jsou tyto systémy zatim nejvice
propracované (Zhou J. et al., 2020; Wu L. et al., 2019).

V blizké budoucnosti Ize pfedpokladat CastéjSi vyuziti umélé inteligence jak
v diagnostice a surveillance BJ, tak i jako vyznamného pomocnika pfi |éCbé BJ a

asociovanych neoplazii (Struyvenberg M.R. et al., 2021; Groof J. et al., 2019).
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5. HYPOTEZY

1) Radiofrekvencni ablace (s nebo bez endoskopické resekce) je u€innym a
bezpe€nym zplsobem |éCby <&asnych neoplazii vterénu Barrettova
jicnu vedoucim k eradikaci Barrettova jicnu, uplnému vyhojeni a eradikaci
intestinalni metaplazie u vice jak 90 % pacientu.

2) Endomikroskopie (virtualni biopsie) je srovnatelna s tradiCnimi kleStovymi
biopsiemi pfi detekci perzistentni/ rekurentni neoplazie/ intestinalni metaplazie
po endoskopickée lécbé BORN.

3) Velikost a kvalita histologickych vzork( se liSi v zavislosti na typu pouzitych
bioptickych klesti.

4) Gastroezofagealni reflux po peroralni endoskopické myotomii (POEM)

predstavuje klinicky problém vyzadujici IéCbu u signifikantni ¢asti pacientu.

6. CILE PRACE

1) Analyza kratkodobé i dlouhodobé ucinnosti a bezpecnosti RFA (s nebo bez
endoskopické resekce) u pacientd s BORN v ramci prospektivniho sbéru dat,
zhodnoceni rizikovych faktorl perzistence/ rekurence neoplazie/ intestinalni
metaplazie.

2) Zhodnoceni vysledkl a bezpecnosti konfokalni laserové endomikroskopie
ve srovnani se standardnimi biopsiemi a moznosti jejiho dalSiho vyuziti
v dispenzarizaci u pacientll po uspésné endoskopické terapii BORN.

3) Vyhodnoceni kvality a vytéznosti vzorkd ziskanych pomoci rozdilnych typl
bioptickych klesti.

4) Posouzeni vzniku "de novo" gastroezofagealniho refluxu po POEM a jeho

zavaznosti (ve vztahu k potencialnimu vzniku pozdéjSich komplikaci).
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7. METODY

7.1. UCINNOST RADIOFREKVENCNI ABLACE U PACIENTU S NEOPLAZIEMI
ASOCIOVANYMI S BARRETTOVYM JICNEM (BORN) A POSOUZENi RIZIKA
RECIDIVY NEOPLAZIE PRI PERZISTENTNiI/ REKURENTNi INTESTINALNI
METAPLAZII (PROJEKT A)

7.1.1. Uvod

Pacienti s neoplaziemi asociovanymi s Barrrettovym jicnem (BORN) jsou
kandidati endoskopické lécby - endoskopické (slizni¢ni) resekce vSech viditelnych 1ézi
a/ nebo ablacni terapie ploché metaplastické sliznice s dysplazii. ER v kombinaci
s radiofrekvenéni ablaci (RFA) je nyni povazovana za "zlaty" standard v terapii
Casného karcinomu v terénu Barrettova jicnu (Shaheen N.J. et al., 2009; Fitzgerald
R.C. et al., 2013; Phoa K.N. et al., 2016; Orman E.S. et al., 2013). Cilem této IéCby je
zejména eradikace (kompletni remise) neoplazie, makroskopické eradikace BJ a
idealné i vymizeni (kompletni remise) stfevni metaplazie (IM). V doposud
publikovanych studiich je CR-N dosahovano v 87-95 % a v 70-86 % (Fleischer D. et
al., 2010; Pouw R.E. et al., 2010; Van Vilsteren F. et al., 2013; Shaheen N.J. et al.,
2011; Gupta M. et al., 2013; Herrero L.A. et al., 2011). Otazkou zustava, zda CR-IM
ma byt povazovana za jednoznacny cil RFA, nebo zda ev. bude stacit makroskopicka
eradikace BJ i pfi rezidualni/ rekurentni IM v oblasti makroskopicky normalni neo-Z-
linie (tj. nova Z-linie v oblasti gastro-ezofagealni junkce). Prospektivni studie prokazaly
miru recidivy IM az 33 % (Shaheen N.J. et al., 2011) a neoplazie az 5 % (Shaheen
N.J. et al., 2009; Shaheen N.J. et al., 2011; Gupta M. et al., 2013), proto pacienti i
po uspésné RFA terapii vyZaduji endoskopickou surveillance. Klinicky vyznam
perzistentni nebo rekurentni IM u pacienti bez makroskopicky viditelného Barrettova

jicnu s normalni neo-Z-linii je vSak sporny.

7.1.2. Design studie

Jednalo se o retrospektivni studii prospektivné ziskanych dat vSech pacientt
s BORN (LGD, HGD nebo ¢asny adenokarcinom jicnu) lé€enych pomoci RFA s nebo
bez predchozi ER/ ESD v Ceské republice v letech 2009-2016. Lé&bu pomoci RFA
v té dobé zajistovala celkem 4 centra (Institut klinické a experimentalni mediciny
(IKEM), Praha = centrum A; Ustfedni vojenska nemocnice, Praha = centrum B;

Nemocnice Vitkovice, Ostrava = centrum C; Fakultni nemocnice Olomouc = centrum
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D), ktera se zaroven zucastnila této studie. Vytvoreni Ceské narodni databaze RFA a
sbér dat byl schvalen mistnimi institucionalnimi etickymi komisemi a Ceskym

Ministerstvem zdravotnictvi.

7.1.3. Pacienti

Retrospektivné jsme vyhodnotili prospektivné shromazdéna data vSech
pacientl, ktefi podstoupili IéCbu RFA pro BORN v obdobi duben 2009 - duben 2016
(obr. 15).

Byli zahrnuti pacienti starSi 18 let s potvrzenou diagnézou BJ (viditelny alesporni
1 cm dlouhy segment metaplastické sliznice s IM). Barrettav jicen byl klasifikovan
podle Prazské klasifikace C&M. NeoSetfovali jsme Zadného pacienta bez dysplazie,
ani pacienty s jicnovymi varixy Ci téhotné Zeny. VSichni pacienti doporuceni
k endoskopické terapii pro BORN podstoupili pfed zahajenim Ié¢by (RFA nebo ER/
ESD) endoskopii s vysokym rozliSenim s NBI a/ nebo chromoendoskopii
s kyselinou octovou, aby se potvrdila diagnéza neoplazie, blize zhodnotila viditelna
léze a zejména vyloucila viditelna l1éze pfed samotnou RFA. U pacientl bez viditelné
léze byly provedeny nahodné biopsie podle Seattleského protokolu k potvrzeni
diagndzy neoplazie v pfipadé, kdy nebyla jasna diagn6za nebo chybélo potvrzeni
2. Ctenim patologa; u pacientt s viditelnou Iézi nebyly biopsie obvykle odebirany,
protoze jsme toto povazovali za jasnou indikaci k ER/ ESD. VSichni pacienti podepsali

informovany souhlas s IéEbou a anonymnim sbé&rem udaju v narodni databazi.
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Obrazek 15: Vyvojovy diagram vSech pacientl Ié€enych pomoci RFA.
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7.1.4. Endoskopicka terapie BORN

VSichni pacienti zafazeni do studie s makroskopicky viditelnymi |ézemi
podstoupili ER nebo ESD, coz umoznilo pfesny histopatologicky staging. Pokud
staging neprokazal pokro€ily karcinom indikovany k chirurgickému zakroku
(ezofagektomie), pokraCovalo se v endoskopické |écbé pomoci RFA. Endoskopicka
resekce byla provedena bud pouzitim techniky s plastovym cylindrem (cap)
se submukdznim podpichem (EMR Kit, Olympus America, Center Valley, Pensylvanie,
USA), nebo pomoci ligacni techniky (Six Shooter, Cook Medical, Winston-Salem,
North Carolina, USA). Procedury radiofrekvencni ablace byly provadény zkusenymi
endoskopisty. Byla provedena bud cirkumferenéni (HALO3€, Covidien, USA), nebo
fokalni (HALO®® nebo HALO%, Covidien, USA) ablace k Uplnému odstranéni BJ
segmentu. U pacientl s dlouhym cirkularnim segmentem jsme pouzili cirkumferen&ni
ablaci a velikost balonku byla zvolena podle vysledku kalibrace. U pacientl
po predchozi ER byl zvolen balon o jednu velikost mensi ke snizeni rizika vzniku post-
RFA striktury. Fokalni terapie byla zvolena u pacientl s kratkym segmentem BJ nebo
po predchozi cirkumferenéni ablaci k 1é¢bé rezidualnich metaplastickych jazy¢kd nebo
ostravku. U vétSiny pacientt byl dodrzovan konvenéni protokol RFA (paleni - Cisténi -
paleni), vyjimecné byly pouzity zkracené protokoly bez ¢isténi (Pasricha S. et al.,,
2014). Aplikovana davka energie 12 J/cm? byla zvolena podle doporuceni vyrobce.
OSetifeni RFA se opakovalo kazdé 2-3 mésice az do uplné eradikace segmentl BJ.
Radiofrekvencni IéCba byla dokon€ena, kdyz bylo dosazeno viditelné clearance celého
BJ a kontrolni biopsie potvrdily eradikaci dysplazie. Uplna remise neoplazie byla
definovana jako histopatologicka a endoskopicka remise BORN. Uplna remise IM byla
definovana jako histopatologicka a makroskopicka remise BJ a IM (tj. zadna IM
v biopsiich z oblasti GEJ nebo jicnu) ve dvou po sobé jdoucich kontrolnich

endoskopiich.

7.1.5. Sledovani po léébé BORN

Pacienti podstoupili pravidelnou endoskopickou kontrolu s odb&rem biopsii
v intervalech zavislych na poc€atecni diagndze (€asny adenokarcinom kazdych 3—-6
mésicu béhem prvnich 2 let, nizky stupen a vysoky stuperi dysplazie kazdych 6 mésicu
béhem prvniho roku a poté jednou ro¢né). Pacientlim s recidivou BJ (viditelna

abnormalita s IM) a neoplazii byla nabidnuta endoskopicka lIéCba; pacienti s rekurentni
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IM (pokud se vyskytla na urovni normalni neo-Z-linie) pokraCovali v endoskopickém

sledovani.

7.1.6. Sledované parametry
Hlavnimi sledovanymi parametry bylo hodnoceni CR-N, CR-IM a recidivy
neoplazie €i IM. DalSimi hodnocenymi parametry byly rizikové faktory pro recidivu

dysplazie/ karcinomu jicnu a IM, a samotnou bezpecnost procedury RFA.

7.1.7. Statisticka analyza

Data jsou uvadéna jako pramér (+/- smérodatna odchylka) nebo jako median
s 5. a 95. percentilem, pokud neni uvedeno jinak. Pro statistické srovnani byl pouzit
Wilcoxonav parovy test, Mann-Whitneylv U test, Fisherlv exaktni test a chi-
kvadratovy test s Yatesovou korekci. Kfivky preziti byly vytvofeny Kaplan-Meierovou
analyzou s log-rank testem. Hodnoty p < 0,05 byly povazovany za statisticky

vyznamne.

7.2. KONFOKALNi LASEROVA ENDOMIKROSKOPIE JE SROVNATELNA
S TRADIGNIM ODBEREM VZORKU V DETEKCI NEOPLAZIE G INTESTINALNI
METAPLAZIE U PACIENTU PO USPESNE ENDOSKOPICKE LECBE BORN
(PROJEKT B)

7.2.1. Uvod

Pacienti po uspésné endoskopické terapii BORN nadale vyZaduji surveillance
z davodu rizika rekurence neoplazie €i intestinalni metaplazie (Shaheen N.J. et al.,
2011; Phoa K.N. et al., 2013; Pasricha S. et al., 2014; Orman E.S. et al., 2013; Cotton
C.C. et al.,, 2017). Pfi kontrolni endoskopii by mély byt odebrany biopsie z neo-Z-linie
k prukazu rekurentni IM a/ nebo neoplazie a v minulosti i z dfive oSetfené oblasti
Barrettova jicnu (v soucasnosti se jiz biopsie z plvodni oblasti BJ nedoporuduiji)
k vylou€eni pfitomnosti tzv. burried glands a z jakékoli makroskopicky viditelné
abnormality (Van Munster S. et al., 2020; Sami S.S. et al., 2019).

Intervaly mezi endoskopiemi se liSi v zavislosti na primarni diagnéze (je
nejCastéjSi u pacientl s ¢asnym karcinomem a nejméné Casta u pacienti s LGD)
(Shaheen N.J. et al., 2016; Cotton C.C. et al., 2018).

Konfokalni laserova endomikroskopie (CLE) umoziiuje mikroskopické
zobrazovani v realném cCase. Pouziti CLE je doporuCeno jako doplikova metoda

ke zlepSeni diagnostiky BJ a ke zvySeni zachytu neoplazie pfi souCasném snizeni
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poCtu biopsii [56, 138-139]. Na druhou stranu CLE zatim nebylo doporuceno
pro pacienty ve sledovani po endoskopické 1éEbé neoplazie souvisejici s BJ (BORN)
vzhledem k nedostatku védeckych dukazl. Pouze jedna randomizovana studie
se specificky zabyvala ulohou CLE u pacientl po RFA. Wallace et al. neprokazal, ze
by pfidani CLE ke gastroskopii s endoskopem s vysokym rozliSenim (HD-WLE)
zlepsSilo rozhodovani o dalSi terapii (Zadna lécba u pacientld bez rezidualni metaplazie/
neoplazie nebo Ié¢ba u pacientd s rezidualni metaplazii/ neoplazii) (Wallace et al.,
2012). Nicméné CLE muze byt také uziteCnym nastrojem, pokud by mohla nahradit
standardni biopsie pfi detekci perzistujici €i rekurentni IM nebo neoplazie. Nékolik
metody odbéru vzorkua tkani (Krajciova J. et al., 2019; Wallace M. et al., 2011; Dunbar
K.B. et al., 2009).

Dosud zadna studie neporovnavala diagnostickou vytéznost biopsii s vytéznosti
CLE u pacientl po endoskopické |écbé BORN. Proto jsme navrhli prospektivni,
patologem zaslepenou studii s cilem porovnat CLE s biopsiemi pfi detekci rekurentni
neoplazie a/ nebo perzistujici/ rekurentni IM u pacienti po endoskopické lécbé BORN.
DalSi soucasti projektu bylo zhodnoceni diagnostické vytéZznost CLE u pacientl
s lIézemi jicnu a zaludku (tato prace neni soucCasti mé disertacni prace) (Kollar M. et
al., 2020).

7.2.2. Design studie

Jednalo se o monocentrickou, prospektivni, patologem zaslepenou studii, ktera
byla schvalena lokalni etickou komisi v €ervnu 2015. Studie byla provedena v souladu
s Helsinskou deklaraci, v€etné zmén pfijatych v Soulu v Jizni Koreji béhem 59. valné
shromazdéni WMA. Studie byla zaregistrovana na ClinicalTrials.gov (NCT02922049).

7.2.3. Pacienti

K ucasti byli pozvani vSichni pacienti ve véku nad 18 let, ktefi podstoupili
kontrolni endoskopii po uspésné endoskopické |écbé BORN v IKEM v obdobi
od dubna 2016 do dubna 2019. Pfed zafazenim do studie podepsali pacienti
informovany souhlas. Usp&$na |ééba BORN byla definovana jako Uplna
makroskopicka a mikroskopicka remise neoplazie a makroskopicka eradikace
metaplastické sliznice (zadny viditelny segment BJ). Endoskopicka lécba spocivala
v metodach endoskopické resekce (ER nebo ESD), radiofrekvencni ablace (RFA)

nebo jejich kombinace. Vylu€ovacim kritériem byla nekurativni léCba neoplazie jicnu
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(tito pacienti byli doporu€eni k chirurgickému zakroku nebo k adjuvantni chemo-
radioterapii), nedosazeni uplné lokalni remise neoplazie a/ nebo BJ, antikoagulaéni
lécba, varixy jicnu, aktivni ezofagitida, alergie na fluorescein, polyvalentni alergie nebo
téhotenstvi. Pfed zafazenim byli vSichni pacienti dlouhodobé& IéCeni inhibitorem

protonoveé pumpy.

7.2.4. Endoskopie s CLE

Vsichni pacienti podstoupili endoskopii s HD-WLE (Olympus 180 nebo 190,
Olympus Medical Systems, Tokio, Japonsko). Pacientim byla v pfipadé potfeby
podana intraven6zné analgosedace midazolamem v davce 2 az 5 mg. Po peclivé
prohlidce vysSetfované oblasti WLE bylo provedeno vySetfeni pomoci CLE. Pred
vySetfenim byl intraven6zné podan 10 % fluorescein v davce 2,5-5 ml (Fluorescite 100
mg/ml inj sol, Alcon Pharmaceuticals, Ceska republika). Poté byla laserova sonda
(GastroFlex™, MP-009-HDG, Manua Kea Technologies, Francie) zavedena pfes
pracovni kanal endoskopu a prohlizeny byly cilové oblasti jicnu. Snimky byly ziskany
a zaznamenany z oblasti neo-Z-linie (po celém obvodu), z viditelnych jazycki
metaplastické sliznice nebo jakychkoli nepravidelnosti a z neoskvamdozniho jicnového
epitelu (oSetfena oblast). Po dokonceni vySetfeni s CLE byly odebrany standardni
kliStkové biopsie podle protokolu studie (viz nize).

Intestinalni metaplazie v CLE byla definovana pfritomnosti cylindrického epitelu
s viliformnim vzorem obsahujicim alespon jednu pravidelnou bunku s tmavou
elipsoidni vakuolou a pravidelnym okrajem o velikosti pfiblizné 20 um (poharkova
burika). Dysplasticky BJ byl charakterizovan ¢ernymi burikami s nepravidelnymi okraji
a tvary, vysokym tmavym kontrastem k okolni tkani a nepravidelnymi prosakujicimi
kapilarami v sliznici (klasifikace podle Miami) (Wallace M. et al., 2011). VSechny

hodnoceni CLE v naSi studii probihaly "offline" ze zaznamu.

7.2.5. Biopsie

Po dokonceni CLE vySetfeni bylo odebrano nejméné 4—6 biopsii z neo-Z-linie
a nejméné 3 biopsie z neo-dlazdicového epitelu nad neo-Z-linii. Biopsie byly také
odebrany ze vsech viditelnych abnormalit (jazyCky, ostravky). V8echny biopsie byly
ziskany velkokapacitnimi klestémi (Radial JawTM 4, Boston Scientific, Natick, MA,
USA). Vzorky byly fixovany v 10 % neutralnim pufrovaném formalinu a zpracovany
pro zaliti do parafinu. Nasledné byly zhotoveny pétimikronové tkanové fezy

s obarvenim hematoxylinem a eosinem pro histopatologické hodnoceni.
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7.2.6. Definitivni diagnéza intestinalni metaplazie a neoplazie

Definitivni (koneCna) diagn6za IM a/ nebo neoplazie byla stanovena, pokud obé
metody (biopsie a CLE) prokazaly stejnou diagnézu. V pfipadé zachytu pozitivity IM
nebo neoplazie jenom jednou metodou (pozitivni biopsie nebo CLE), bylo nutné
zkontrolovat histologicka sklicka nebo obrazky CLE, aby se potvrdila konecCna
diagnodza.

7.2.7. Sledované parametry

Hlavnimi cilovymi parametry byly: 1) stanoveni podilu pacientl s rekurentni
neoplazii a s perzistentni/ rekurentni IM diagnostikovanou standardnimi biopsiemi a
CLE; 2) posoudit senzitivitu, specificitu, pozitivni prediktivni hodnotu a negativni
prediktivni hodnotu CLE pfi detekci perzistentni/ rekurentni IM a neoplazie s ohledem
na definitivni diagnozu neoplazie nebo IM; 3) zhodnotit poCet zlazek a poharkovych
bunék detekovanych pomoci CLE a standardni histologii (CLE by mohla mit
teoretickou vyhodu pfi zkoumani vétsSi plochy nez biopsie). Perzistentni IM byla
definovana jako pfitomnost IM u pacienta po uUspésSné I|écbé neoplazie
a makroskopicka eradikace BJ. Rekurentni metaplazie byla definovana jako IM
detekovana u pacienta s dfive potvrzenou CR-IM pfi nejméné 2 po sebe jdoucich

endoskopiich.

7.2.8. Statisticka analyza

Data jsou prezentovana jako poCty a procenta, prumér se standardnimi
odchylkami nebo median s rozmezim. Senzitivita, specificita, pozitivni a negativni
prediktivni hodnoty s 95 % intervaly spolehlivosti (Cl = confidence interval) jak pro CLE,
tak pro biopsie k potvrzeni nebo vylou€eni diagnézy IM byly vypocitany pomoci
umélého referencniho standardu, ktery kombinuje skute¢né pozitivy jak biopsii, tak
CLE (Rutjes A. et al.,, 2007). Rozdily v podilech skuteCnych pozitiv (senzitivita),
skuteCnych negativ (specificita) a skuteCnych diagn6z (pfesnost) byly testovany
McNemarsovym testem. Celkova shoda mezi biopsiemi a CLE pfi diagnostice IM byla
hodnocena pomoci Cohens kappa statistiky. Nebyli jsme schopni vypocitat tyto
parametry pro neoplazii, protoze recidivujici neoplazie se vyskytla pouze jednou.
Studentlv t-test byl pouzit k porovnani priimérného poctu zlazek/ poharkovych bunék
hodnocenych pomoci CLE nebo biopsii a hodnota mensi nez 0,05 byla povazovana

za statisticky vyznamnou. Planovali jsme zahrnout alesport 50 pacientu (zkfizeny
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design, oCekavana diagnosticka presnost biopsii 80 %, 95 % CI: 65-90, p = 0,05,
80 % sila studie).

7.3. KVALITA HISTOLOGICKYCH VZORKU SE LISi V ZAVISLOSTI NA TYPU
POUZITYCH BIOPTICKYCH KLESTi (PROJEKT C)

7.3.1. Uvod

Pacienti s Barrettovym jicnem, jako znamou prekancerézou, podstupuji
pravidelnou endoskopickou surveillance. Hlavnim cilem kontrol u pacientl s BJ je
Casna detekce preneoplastickych a neoplastickych |ézi. NejdulezitéjSi je dukladné
prohlédnuti metaplastické sliznice za pouziti kvalitniho endoskopu. Zaroven
vyuzivame chromodiagnostiku a virtualni chromoendoskopii (napf. NBI). Béhem
kontrolnich gastroskopii odebirame cilené biopsie z makroskopicky suspektnich
oblasti (napf. makroskopicky viditelné nepravidelnosti epitelu, slizni¢ni léze jsou
hodnoceny pomoci Pafizské klasifikace) a dale necilené biopsie podle Seattle
protokolu (4-kvadrantové biopsie a 2 cm metaplastické sliznice) k zachyceni mozné
dysplazie bez pfitomnosti viditelné léze.

K odbéru biopsii mizeme pouzit standardni, velkokapacitni nebo tzv. ,jumbo®
klesté. Zatimco standardni a velkokapacitni klesté se pouZzivaji se standardnim
diagnostickym endoskopem, jumbo klesté se doporucuji pro pouZiti s terapeutickym
endoskopem s vétSim pracovnim kanalem (3,2 mm). Nové jumbo klesté Radial Jaw 4
(RJ4; Boston Scientific, Natick, MA, Spojené Staty Americké) vSak byly uspésné
testovany i se standardnim diagnostickym endoskopem (Komanduri S. et al., 2009;
Buscaglia J.M. et al., 2012; Korst R.J. et al., 2013).

VétSina studii zjistila, ze jumbo kleSté jsou lepSi nez standardni nebo
velkokapacitni klesté, pokud jde o kvalitu vzorku, pfiméfenost nebo diagnostickou
vytéznost (Komanduri S. et al., 2009; Buscaglia J.M. et al., 2012; Elmunzer B.J. et al.,
2008; Draganov P.V. et al., 2012; Falk G.W. et al., 1999). Gonzales et al. ve své studii
zpochybnil nezbytnost pouziti jumbo klesti oproti velkokapacitnim kleStim u pacientu s
BJ (Gonzales S. et al., 2010). Autofi zjistili podobnou miru ziskani adekvatnich vzorku
u velkokapacitnich klesti (pouzivanych s diagnostickym endoskopem) ve srovnani
s jumbo klestémi (pouzivanymi s terapeutickym endoskopem). Nedostate¢nou kvalitu

bioptického vzorku odebraného jumbo kleStémi pouzivanymi s terapeutickym
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vétSim terapeutickym endoskopem ve srovnani se standardnim endoskopem.

Cilem nasi studie bylo porovnani tfi typa velkokapacitnich klesti a jednoho typu
jumbo klesti (vSechny klesté byly pouzity s diagnostickym endoskopem) z hlediska
kvality ziskaného bioptického vzorku u pacientd s BJ. Pfedpokladali jsme, Ze pouziti
jumbo klesti s diagnostickym endoskopem poskytuje adekvatnéjsi vzorky ve srovnani

s velkokapacitnimi klestémi.

7.3.2. Design studie

Jednalo se o prospektivni studii provedenou v letech 2012 a 2013.
Endoskopisté nebyli zaslepeni, protoze Ctyfi typy klesti jsou vizualné odliSné; ovSem
zaslepeni byli oba patologové, ktefi hodnotili histologické vzorky. U kazdého pacienta
byly pouzity k odbéru biopsii vSechny Ctyfi testované klesté v nahodném poradi (pfed
zahajenim endoskopie bylo pro kazdého pacienta ur€eno pofadi Ctyf testovanych

klesti v zapecCeténé neprihledné obalce).

7.3.3. Pacienti

K ucasti byli pozvani pacienti vySetfovani na Klinice hepatogastroenterologie
IKEM a v Ustfedni vojenské nemocnici v Praze b&hem obdobi studie s endoskopickym
nalezem BJ s metaplastickym segmentem delSim nez 2 cm. Prestoze bylo vybrano
celkem 51 pacientd, ktefi splfiovali kritéria pro zafazeni, do studie bylo nakonec
zafazeno 37 pacientl. VSichni uastnici poskytli informovany pisemny souhlas. Studie
se nemohli ucastnit pacienti odmitajici udélit souhlas s ucasti, dale pacienti
s makroskopicky viditelnou lézi (s vyjimkou pacientl s plochymi Iézemi typu 0-lIb),
pacienti, ktefi podstoupili endoskopii horni ¢asti gastrointestinalniho traktu s pfedchozi
biopsii dva mésice pfed zafazenim do studie, pacienti s aktivni ezofagitidou, pfedchozi
diagndzou karcinomu jicnu, pfedchozi endoskopickou resekci nebo po termické ablaci,
dale pacienti s varixy jicnu a na antikoagulacni |écbé (léCba antiagregancii

nepredstavovala vylu€ovaci kritérium).

7.3.4. Bioptické klesté

Pro tuto studii byly pouzity nasleduji Ctyfi typy klesti (s hroty): A: FB-220K
velkokapacitni jednorazové bioptické klesté (Olympus Corp., Tokio, Japonsko)
s vnéjSim prumérem 2,45 mm; B: BI01-D3-23 velkokapacitni opakované pouzitelné
bioptické klesté (Medwork, GmbH, Héchstadt / Aisch, Némecko) s vné&jSim primérem
2,3 mm; C: GBF-02-23-180 velkokapacitni jednorazové bioptické klesté (Medi-Globe
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GmbH, Rosenheim, Némecko) s vnéjSim primérem 2,3 mm; a RJ4 jumbo:
jednorazové klesté s vnéjSim prumérem 2,84 mm. Klesté RJ4 jumbo Ize bezpecné
pouzit se standardnim diagnostickym endoskopem.

7.3.5. Endoskopie horni ¢asti gastrointestinalniho traktu a protokol odbéru
biopsii

VSechna endoskopicka vySetfeni byla provedena pomoci diagnostického
endoskopu s vysokym rozliSenim (GIF FQ 260 Z, Olympus Corp., Tokio, Japonsko).
V pfipadé potfeby byla pacientim podana intraven6zni sedace midazolamem 3 az 5
mg. BJ byl klasifikovan podle Prazské klasifikace C&M. Pro spolehlivou detekci
podezfelych oblasti nebo viditelnych Iézi byl cely jicen nejprve oplachnut vodou a poté
nasledovalo peclivé vySetfeni pomoci tri-modalniho zobrazovani (autofluorescence,
NBI, endoskopie s vysokym rozliSenim).

U pacientu s viditelnou plochou Iézi (typ 0-1Ib) nebo slizni€nimi nepravidelnostmi
byly odebrany zvlast cilené biopsie do samostatnych nadob. U pacientl bez cilené
biopsie byly ziskany standardni nahodné 4-kvadrantové bioptické vzorky podle
Seattleského protokolu kazdé 2 cm po celé délce BJ. Biopsie byly nejdfive odebrany
z oblasti gastroezofagealni junkce a poté se pokracovalo proximalné.

Podle délky segmentu BJ byl pfed zahajenim odbéru biopsii odhadnut celkovy
pocCet biopsii, ktery bude nezbytné odebrat a nasledné byl stanoven pfiblizny pocet
biopsii, které by mély byt odebrany jednotlivymi kleStémi. Napfiklad u pacienta s BJ
C6M6 byl celkovy odhadovany pocet biopsii 16 (Ctyfi 4-kvadrantové biopsie po 0 cm,
2 cm, 4 cm a 6 cm). Proto byly pomoci jednotlivych testovanych klesti odebrany Ctyfi
biopsie; prvni sada ¢tyr biopsii byla odebrana pomoci prvnich klesti, nasledovana
druhou sadou Ctyf biopsii odebranych jinymi kleStémi atd.

Vzorky byly odebrany do samostatnych nadob podle typu klesti (kazda nadoba
obsahovala vzorky odebrané pouze jednim typem klesti) a urovné jicnu.

Biopsie byly odebirany technikou ,turn and suck® — tj. po pfiblizeni sliznice a
otevieni klesSti byla aplikovano sani. Poté byly klesté uzavieny a po vizualni kontrole
byly vzorky po jednom vytazeny navenek a umistény do nadoby. Bioptické vzorky byly
fixovany ve formaldehydu a zpracovany pro zaliti do parafinu. Poté byly nafezany
pétimikronové tkanové fezy a obarveny hematoxylinem a eozinem

pro histopatologické hodnoceni.
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7.3.6. Patologické hodnoceni

Dva zkuSeni patologové nezavisle na sobé& vyhodnotili kazdy vzorek a
ev. neshody vyfeSili konsenzem. U kazdého bioptického vzorku byly shromazdény
nasledujici udaje: velikost v€etné nejvétsiho priméru, pfitomna nejhlubsi vrstva tkané
a kvalita orientace vzorku. Histopatologicka diagnéza kazdého vzorku byla
zaznamenana spolec¢né s pfitomnosti nebo nepfitomnosti intestinalni metaplazie. Dale
jsme zaznamenali kone€nou diagnézu pro kazdého pacienta na zakladé nejvyssiho

stupné zachycené dysplazie.

7.3.7. Sledované parametry

Pouzili jsme stejnou definici hlavniho vysledku, jakou pouzili Gonzalez et al.
(2010), a to adekvatnost vzorku pro histologické hodnoceni; adekvatni biopticky vzorek
byl definovan a priori jako dobfe orientovany vzorek o priméru 2 mm nebo vétSim
s minimalni pfitomnosti lamina muscularis mucosae. VedlejSi vysledky zahrnovaly
detekci intestinalni metaplazie a / nebo dysplazie (diagnosticky pfinos) a nezadoucich

ucinkd (komplikaci).

7.3.8. Statisticka analyza

Data jsou uvedena jako prumér * smérodatna odchylka (SD = standard
deviation) nebo median s rozsahy nebo vhodnymi percentily. Ctyfi kle$té byly
porovnany provedenim celkového Fisherova exaktniho testu pro kategoricka data,
analyzy rozptylu pro normalné distribuovana data a Kruskal-Wallisova testu
pro abnormalné distribuovana data. Normalita byla hodnocena testem Skewness-
Kurtosis. Pokud celkové testovani ukazalo vyznamny rozdil mezi skupinami (p < 0,05),
bylo provedeno parové srovnani mezi skupinami pomoci Fisherova exaktniho testu a
Wilcoxonova testu souc¢tu hodnot s Bonferroniho korekci pro vice srovnani (n = 6,
statisticka vyznamnost pro parova srovnani byla definovana jako p < 0,008). Celkovy
diagnosticky vynos (na analyzu biopsie) byl vypocitan jako pocet vzork( biopsie
s neoplazii déleno celkovym poctem vzorku biopsie ziskanych pfislusnymi kleStémi.
V této studii bylo odebrano alespori 90 biopsii kazdymi kleStémi pro detekci 15 %
rozdilu mezi kterymikoli dvéma klestémi v hlavnim parametru vysledku (adekvatnost

vzorku) se silou studie 80 % a celkovou hladinou vyznamnosti p < 0,05.
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7.4. GASTROEZOFAGEALNi REFLUX PO PERORALNi ENDOSKOPICKE
MYOTOMII (POEM) PREDSTAVUJE KLINICKY PROBLEM VYZADUJiCi LEGBU
U SIGNIFIKANTNi CASTI PACIENTU (PROJEKT D)

7.4.1. Uvod

Achalazie jicnu je primarni porucha motility jicnu neznamé etiologie, ktera je
charakterizovana narusenou relaxaci dolniho jicnového svérace (DJS) a porusenou
peristaltikou tubularniho jicnu. Podle vysledku high-resolution manometrie (HRM)
rozdélujeme achalazii do 3 typu: achalazie I. typu s kompletni absenci kontraktilni
aktivity jicnu (aperistaltika jicnu); achalazie Il. typu s panezofagealni presurizaci
(simultanni kontrakce podélné svaloviny jicnu) alespon ve 20 % polknuti; a achalazie
[ll. typu s pfitomnou spastickou kontrakci alespori ve 20 % polknuti (Kahrilas P.J. et
al., 2015). V klinickém obrazu achalazie dominuje dysfagie tuhé a Casto i tekuté
potravy, regurgitace, nekardialni bolest na hrudi a vahovy ubytek.

V soucasnosti je |éCba achalazie symptomaticka a jejim cilem je odstranit
obstrukci v oblasti dolniho jicnového svérace, ktery je hlavni pfi€inou dysfagie. V 1éCbé
se uplatiiuji metody chirurgické a endoskopické. Mezi chirurgické metody patfi
laparoskopicka Hellerova myotomie (LHM) s parcialni fundoplikaci €i ezofagektomie
u koneénych stadii tohoto onemocnéni nereagujicich na standardni IéCbu.
V endoskopii se pouziva intrasfinktericka aplikace botulotoxinu, pneumaticka dilatace
a peroralni endoskopicka myotomie (POEM).

POEM je nejnovéjSi endoskopickou metodou v l1éCbé achalazie, ktera vyuziva
princip submukoézniho tunelu k pfistupu k jicnové svaloviné z luminalni strany jicnu.
Poprvé byla provedena na €lovéku v roce 2008 prof. Inouem (Inoue H. et al., 2010).
Nyni se jiz povazuje za standardni metodu léCby achalazie. Ve srovnani s LHM je
u€innost téchto dvou metod srovnatelna (Martinek J. et al., 2018). Dulezitou otazkou
zustava riziko gastroezofagealniho refluxu po POEM a s nim spojené riziko moznych
komplikaci jako jsou Barrettdv jicen a adenokarcinom vzhledem k absenci
antirefluxniho vykonu ve srovnani s LHM. Dosavadni studie prokazaly pfitomnost
refluxni ezofagitidy u tfetiny pacientd po POEM a patologicky reflux potvrzeny 24-
hodinovou pH-metrii u 40 % pacientu. Ve vétsiné pfipadu se jedna o mirny reflux, ktery
je dobfe kontrolovatelny antisekrecni 1éEbou inhibitory protonové pumpy (Martinek J.
et al., 2018; Inoue H. et al., 2015).
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7.4.2. Design studie

Jednalo se o retrospektivni analyzu prospektivné ziskanych dat pacientu, ktefi
podstoupili POEM v IKEM v obdobi mezi prosincem 2012 a prosincem 2021.
Provadéni POEM bylo schvaleno Ministerstvem zdravotnictvi CR a mistni etickou

komisi.

7.4.3. Pacienti a sledovani

Do studie byli zahrnuti vSichni konsekutivni pacienti s achalazii jicnu €i jinou
spastickou motilitni poruchou jicnu (napf. obstrukce ezofagogastrické junkce,
hyperkontraktilni jicen atd.), ktefi podstoupili POEM v IKEM a dokoncili alespori 3
mésice sledovani.

Vsichni pacienti podstoupili 3 mésice po POEM klinickou kontrolu, ktera
sestavala z gastroskopie, RTG pasaze jicnu, high-resolution manometrie a 24-
hodinové pH-metrie. DalSi navstévy se uskute€nily za 12 mésicu a nasledné kazdy rok
po vykonu. Gastroskopie se opakovala 2-3 roky a 6 let po vykonu. Béhem vSech

kontrol byly vyhodnoceny refluxni pfiznaky a uzivani IPP.

7.4.4. Peroralni endoskopicka myotomie (POEM)

Pacienti byli hospitalizovani na luZkovém oddéleni den pfed vykonem, kdy také
absolvovali kontrolni gastroskopii s pfipadnym odstranénim zbytk( stravy z jicnu.
Kratce pfed vykonem byla vSem pacientim podana antibioticka profylaxe (ceftriaxon
2 g a metronidazol 500 mg intraven6zné) a inhibitory protonové pumpy, dale
standardné do prvniho pooperacniho dne véetné.

VSechny vykony byly provedeny za pouziti endoskopu s vysokym rozliSenim
(Olympus, Tokyo, Japonsko) s nasazenym pruhlednym distalnim nastavcem (MH 588,
Olympus, Tokyo, Japonsko) a s COzinsuflaci. POEM byl provadén v celkové anestezii
technikou dle prof. Inoueho (Inoue H. et al., 2010). Po submukozni injekci
fyziologického roztoku s methylenovou modfi v oblasti cca 12-15 cm nad
gastroezofagealni junkci, byla na Cisle 2-3 cirkumference na lateralni sténé nebo
na €. 6 na zadni sténé provedena sliznicni incize pomoci elektrochirurgického
"triangle” noze (Olympus, Tokyo, Japonsko). Postupnou disekci v submukdznim
prostoru byl vytvofen tunel vedouci cca 3 cm distalné pod dolni jicnovy svérac.
Nasledné byla provedena kompletni myotomie s pferusenim cirkularni i longitudinalni
svaloviny jicnu zacinajici 3 cm po mistem sliznicni incize. DostateCny rozsah myotomie

byl subjektivné posouzen endoskopistou na zakladé volného pruchodu oblasti
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gastroezofagealni junkce. Nakonec byl slizniéni vstup uzavien pomoci
endoskopickych klipu.

Den po vykonu pacienti podstoupili kontrolni RTG pasaz jicnu a po vylouceni
pfipadnych komplikaci vykonu (napf. nedostateCny slizni¢ni uzavér) mohli peroralné
prijimat tekutiny a od druhého dne jist mletou kaSovitou stravu. B€hem prvniho mésice
po POEM byli pacienti zajisténi inhibitory protonové pumpy (IPP) - esomeprazol 2 x 40
mg. Nasledné po 3 mésicich byla l1é€ba IPP indikovana individualné dle vysledku

kontrolni gastroskopie, 24-hodinové pH-metrie a pfiznaku.

7.4.5. Sledované parametry

Hlavnim sledovanym parametrem byl vyskyt post-POEM refluxni ezofagitidy
s nutnosti uzivani inhibitord protonové pumpy.

Dale jsme sledovali vyskyt komplikaci asociovanych s dlouhodobym refluxem
(zachyt Barrettova jicnu, BORN atd.).

7.4.6. Statisticka analyza
K analyze jsme pouZili pouze metody deskriptivni statistiky. Data jsou
prezentovana jako pocty, procenta a priméry se smérodatnou odchylkou nebo median

S rozmezim.

8. VYSLEDKY

8.1. PROJEKTA

UCINNOST RADIOFREKVENCNI ABLACE U PACIENTU S NEOPLAZIEMI
ASOCIOVANYMI S BARRETTOVYM JICNEM (BORN) A POSOUZENi RIZIKA
RECIDIVY NEOPLAZIE PRI PERZISTENTNiI/ REKURENTNi INTESTINALNI
METAPLAZII

8.1.1. Charakteristika pacientt a vykont

Do studie bylo zafazeno 136 pacientt (115 muzu, 21 Zen, pramérny vék 64 let,
rozmezi 22-91 let), ktefi dokongili I€¢bu BORN pomoci RFA. U 56 pacientl (41 %) byla
diagnostikovana LGD, 46 (34 %) pacientu mélo HGD a 34 (25 %) pacientd mélo ¢asny
adenokarcinom. Primérna délka segmentu BJ byla 4,5 cm (rozmezi 1-13 cm).

Zakladni charakteristiky souboru jsou uvedeny v tabulce 8.
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Tabulka 8: Charakteristika souboru pacientu.

A

B

Cc

D

(IKEM) (UVN Praha) (Ostrava) (Olomouc) Celkem
n =69 n=11 n=37 n=19 n =136
Muzi : Zeny 59:10 10: 1 28:9 18:1 115: 21
Primérny vék
- roky 65 (22 - 91) 59 (37 - 75) 64 (40 - 87) 60 (43 - 73) 64 (22 - 91)
(rozmezi)
Median BJ C1M4 COM3 C1M5 C2M4 C1M4
délka -cm (IQR) (CO-13, M1-13)  (C0-10, M2-11)  (C0-11, M1-12)  (C1-5, M2-10)  (CO0-13, M1-13)
Diagnéza:
LGD
HGD 19 (28 %) 11 (100 %) 11 (30 %) 15 (79 %) 56 (41 %)
&asny 22 (32 %) 0 20 (54 %) 4 (21 %) 46 (34 %)
adenokarcinom 28 (40 %) 0 6 (16 %) 0 34 (25 %)
Median
follow-up — 36 (4-70) 18 (5 - 20) 18 (2 - 80) 28 (4 - 65) 27.5(2-80)

mésice (rozmezi)

U 71 pacientu (52 %) byla RFA jedinou léCebnou metodou, zatimco u 65

pacientu (48 %) byla RFA kombinovana s ER nebo ESD vSech viditelnych lézi. Bylo

provedeno celkem 251 sezeni s RFA, 73 se systémem HALO?3%? a 178 se systémy
HALQO®? nebo HALO®C. Median poétu etap RFA byl 2 (v rozmezi: 1-6) (tab. 9).

Tabulka 9: Modality endoskopické 1éCby.

RFA v kombinaci s ER (+ 1x ESD) viditelné léze 65 (48 %)
RFA samostatna IéCebna modalita 71 (52 %)
Pocet etap RFA - median, rozmezi 2 (1-6)
Celkovy pocet endoskopickych sezeni - median, rozmezi 2 (1-6)

8.1.2. Uginnost lééby

Uplné remise CR-N a IM bylo dosazeno u 98,5 % (95 % Cl 94,8-99,8 %) a 77,9
% (95 % CI 70,0-84,6 %) pacientu. Z 30 pacientu bez CR-IM (22 %) nemélo 22 (73 %)

makroskopické znamky BJ. Ze sedmi pacientl, ktefi méli perzistujici BJ, se u 3

pacientl jednalo o refrakterni BJ. DalSi 2 pacienti byli vyfazeni kvuli non-compliance,

jeden pacient nemohl pokraCovat v RFA kvuli komorbiditam a jeden kvili komplikacim

béhem terapie.
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8.1.3. Rekurence neoplazie a IM

Béhem sledovani jsme u 6 pacientl (4,5 %, 6/134 pts) zaznamenali recidivu
neoplazie (5x LGD, 1x HGD), z nichz 2 pacienti méli perzistentni IM a 3 pacienti méli
makroskopickou recidivu BJ s rekurentni IM (po pfedchozi uspésné eradikaci).
Recidivy neoplazie se vyskytly béhem 37 mésicl (median, rozmezi 24-53 mésicl)
po lé€bé RFA (obr. 16). Intestinalni metaplazie se znovu objevila u 16 pacientt (15 %,
16/106) a u v8ech doslo k recidivé na urovni neo-Z-linie. U 9 z t&chto pacientl (56 %)
nebyly patrny zadné makroskopické znamky recidivy BJ. Rozdily ve vybranych
parametrech pacientl, u kterych se objevila i nebyla prokazana rekurentni IM, jsou
uvedeny v tabulce 10. Makroskopickou recidivu BJ mélo celkem 7 pacient; vSichni
méli perzistentni (43 %, 3/7 pts) nebo rekurentni IM (57 %, 4/7 pts). VétSina pacientt
s makroskopickou recidivou BJ a / nebo s rekurentni dysplazii podstoupila uspésnou
endoskopickou IéEbu zahrnujici re-RFA (n = 4), ER (n = 2) nebo tzv. ,escape" argon-
plazma koagulaci (n = 3). U jednoho pacienta s recidivujicim BJ bez dysplazie nebyla
dalSi 1éCba indikovana kvuli jeho pokrocilému véku a komorbiditam. V multivariaéni
regresni analyze upravené dle véku, pohlavi a délky pavodniho segmentu BJ, byla
diagn6za adenokarcinomu nezavislym rizikovym faktorem pro rekurentni IM po RFA
(OR 7,0, 95 % CI1 1,6-30,9, p < 0,0005) (obr. 17).

Obrazek 16: Vyvojovy diagram pacientd s rekurenci IM, BJ nebo neoplazie a jejich
dalSi 1éCba.

Rekurentni IM

16 pts (15 %)
I 1
Rekurentni IM Rekurentni IM Perzistentni IM
bez dysplazie s dysplazii s rekurentni
12 pts 4 pts dysplazii
2 pts

'd A

Rekurentni IM Dalsi 1é¢ba:

s makroskopickym BJ | e 4x re-RFA
4 pts 3x "escape" APC
\ S/ 2xER
4 I
1 pacient
s rekurentnim BJ
bez dalsi [écby
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Tabulka 10: Prediktory dosazeni CR-IM: Univariantni a multivariacni regresni modely.

CR-IM Rekurentni IM P

Veék (roky) 624+119 69,6+125 0,096
Pohlavi 0,277

Muzi 74 (83,1 %) 15(93,8 %)

Zeny 15 (16,9 %) 1 (6,3 %)
Primarni diagnéza <0,0005

EAC 15 (16,9 %) 10 (62,5 %)

HGD 31 (34,8 %) 3(18,8 %)

LGD 43 (48,3 %) 3 (18,8 %)
BJ délka (cm) 4029 51134 0,201
Pocet endoskop. etap l1éCby 0,196

1 38 (42,7 %) 7 (43,8 %)

2 38 (42,7 %) 4 (25,0 %)

3avice 13(14,6 %) 5 (31,3 %)

Obrazek 17: Kaplan-Meierova analyza trvani kompletni remise intestinalni metaplazie

v zavislosti na primarni diagnoze.
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Nezaznamenali jsme Zadny rozdil ve vybranych parametrech mezi pacienty,
u kterych se vyvinula a nevyvinula recidivujici neoplazie (tab. 11). Podobné logisticka
regresni analyza nezjistila Zzadny vyznamny rizikovy faktor pro rekurentni neoplazii.
Tyto vysledky jsou pravdépodobné ovlivnény nizkym poctem pfipadd rekurentni
neoplazie (n = 6).

Existoval vSak trend (p = 0,083) pro zvySené riziko rekurentni neoplazie
u pacientt s po¢ate¢ni diagnézou adenokarcinomu nebo HGD (vs. LGD). Za zminku
stoji, Ze vSichni pacienti s rekurentni neoplazii méli bud’ perzistentni nebo
rekurentni IM.

U zadného pacienta jsme nezjistili perzistentni/ rekurentni IM nebo neoplazii

pod neo-dlazdicovym epitelem jicnu (tzv. ,buried glands®).

Tabulka 11: Prediktory dosazeni CR-N: Logisticka regresni analyza.

CR-N Rekurentni N P
Veék (roky) 63,9+ 11,6 65,7+ 11,0 0,722
Pohlavi 0,589
Muzi 105 (83,3 %) 6 (100 %)
Zeny 21 (16,7 %) 0
Primarni diagnoza 0,083
EAC 31 (24,4 %) 2 (33,3 %)
HGD 40 (31,5 %) 4 (66,7 %)
LGD 56 (44,1 %) 0
BJ délka (cm) 46+ 3,2 2,7+18 0,149
Pocet endoskop. etap 0,356
1 53 (42,1 %) 4 (66,7 %)
2 47 (37,3 %) 2 (33,3 %)
3 avice 26 (20,6 %) 0
CR-IM 94 (74,6 %) 5 (83,3 %) 1,0
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8.2. PROJEKTB

KONFOKALNi LASEROVA ENDOMIKROSKOPIE JE SROVNATELNA
S TRADICNiM ODBEREM VZORKU V DETEKCI NEOPLAZIE €I INTESTINALNI
METAPLAZIE U PACIENTU PO USPESNE ENDOSKOPICKE LECBE BORN

8.2.1. Charakteristika pacientu

Bylo zafazeno celkem 56 pacientl (48 muzu, 8 Zzen) (obr. 18) a jejich zakladni
charakteristiky jsou uvedeny v tabulce 12. Endoskopické vySetfeni s CLE bylo vSemi
pacienty dobfe tolerovano. U jednoho pacienta doSlo k mirné alergické reakci
s vyrazkou zpusobenou fluoresceinem, ktera byla uUspésné |éCena jednorazovou

intravendzni aplikaci antihistaminika.

Obrazek 18: Vyvojovy diagram vybéru pacientd.

117 pacientd po endoskopické terapii BORN

podstoupilo surveillance endoskopii \

46 pacientl nebylo zafazeno

71 pacient( splfiovalo kritéria
pro zafazeni do studie * Nepodepsan IS - 21 pts
l e Nesplné&né kritéria - 25 pts

56 pacientt podepsalo informovany souhlas
a bylo zafazeno do studie s CLE a biopsiemi

Tabulka 12: Charakteristika souboru pacientu.

Celkovy pocet pacientd 56
Muzi : Zeny 48 : 8 (86/14 %)
Veék (pramér, rozmezi) 66 (42-81)
Primarni diagn6za pfed endoskopickou terapii:

o Casny adenokarcinom 20 (36 %)

e Dysplazie vysokého stupné 12 (21 %)

e Dysplazie nizkého stupné 24 (43 %)

Puvodni délka Barrettova jicnu - cm

o o . 3,6 (1-12)
(prdmeér, rozmezi)
Modality terapie BORN:
e ERnNnebo ESD 9 (16 %)
e ER/ESD s RFA 25 (45 %)
¢ RFA jako jedina modalita 22 (39 %)
Median follow-up po 1é¢bé - mésice (rozmezi) 18 (2-97)

ER — endoskopicka resekce; ESD — endoskopicka submukozni disekce; RFA — radiofrekvenéni ablace
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8.2.2. CLE a biopsie pri diagnostice perzistentni/ rekurentni IM

U 36 pacientu (64,3 %) CLE ani biopsie nedetekovaly IM. U 20 pacient doSlo
k prukazu perzistentni nebo rekurentni IM (35,7 %). CLE detekovala IM u vSech 20
pacientd (obr. 19), biopsie detekovaly IM u 17 pacientd (obr. 20). Zadny pacient
s povrzenou IM v biopsiich nemél CLE negativni na IM. VSechny perzistentni/
rekurentni IM se vyskytovaly na urovni makroskopicky normalni neo-Z-linie.
Diagnosticka presnost, senzitivita, specificita, pozitivni prediktivni hodnota a negativni
prediktivni hodnota CLE a biopsii se vyznamné neliSily (tab. 13). Shoda mezi CLE
a histopatologickymi nalezy pro detekci IM byla 94,6 %. Cohens kappa statistika
ukazala témér dokonalou shodu mezi t€mito dvéma testy (0,88, 95 % CI1 0,747 - 1 000).

Obrazek 19: Shoda v detekci perzistentni/ rekurentni intestinalni metaplazie.

3,/ ‘_‘? " '\\v.' A }Q: »v’g 2!

Zdroj: archiv IKEM - histologie: Marek Kollar; CLE: Jana Kraj€iova, Jan Martinek

(Vlevo — standardni barveni hematoxylin a eozin; vpravo — CLE)
1. Epitel. * intestinalni metaplazie — poharkové bunky

Obrazek 20: Neshoda v detekci perzistentni/ rekurentni intestinalni metaplazie.

Zdroj: archiv IKEM - histologie: Mal;ek Kollar; CLE: Jana Kraj¢iova, Jan Martinek

(Vlevo — standardni barveni hematoxylin a eozin; vpravo — CLE.)
Sipky — cylindricky epitel bez intestinalni metaplazie *intestinalni metaplazie — poharkové buriky
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Tabulka 13: Statisticka analyza CLE a biopsii v diagnostice perzistentni a rekurentni

intestinalni metaplazie.

CLE Biopsie P value

Senzitivita 100 % 85 % 0,25

(95 % CI 80 — 100 %) (95% CI1 62,1 — 96,8 %)
Specificita 100 % 100 % 1

(95 % CI 88 — 100 %) (95 % CI 88 — 100 %)
Pozitivni prediktivni 100 % 100% 1
hodnota (95 % C1 80 — 100 % (95 %CI1 77,1-100 %)
Negativni prediktivni 100 % 92,3 % 1
hodnota (95 % CI 88-100 %) (95 % C1 78 — 98 %)
Presnost 100 % 94,6 % 0.25
vySetiovacich metod (95 %CI 93,6 -100 %) (95 % CI 85,1-98,9 %)
Shoda mezi CLE 0,88
a histopatologickym 94,6 % (95 % C1 0,747
nalezem to 1,000)*

* Cohen kappa statistika; CI - interval spolehlivost

8.2.3. CLE a biopsie pfi diagnostice rekurentni neoplazie

Pouze u jednoho pacienta (1,8 %, 1/56 pts) doSlo k rekurentni neoplazii -

dysplazie nizkého stupné, ktera byla diagnostikovana pomoci CLE, ale nikoli

histologicky (obr. 21). Tento pacient podstoupil uspé&snou re-RFA (HALO®0). Protoze

nedoslo k zadnym dalSim recidivam BORN, nebyli jsme schopni porovnat u€innost

CLE a biopsii pfi detekci rekurentni neoplazie. Nase vysledky v8ak ukazuji, Ze biopsie

a CLE jsou srovnatelné pfi vylouCeni recidivujiciho BORN, protoze u vSech zbyvajicich

pacientl nebyla diagnostikovana zadna recidivujici neoplazie biopsiemi ani pomoci

CLE. Také jsme nezjistili u zadného pacienta pfitomnost tzv. buried glands

v neoskvaméznim epitelu ani s CLE, ani s biopsiemi.

Obrazek 21: Neshoda v diagnostice rekurentni dysplazie nizkého stupné pomoci CLE,

histopatologie normalni (normalni epitel jicnu bez intestinalni metaplazie nebo

dysplazie).

Zdroj: archiv IKEM - CLE: Jana Krajciova, Jan Martinek
1. Tmavy epitel s nepravidelnymi okraji bunék, 2. nepravidelné cévy
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8.2.4. Analyza detekovanych zlazek a poharkovych bunék

U v8ech pacientu bylo odebrano celkem 639 biopsii (8 - 12 biopsii na pacienta)
a 195 biopsii u 17 pacientd s IM. U téchto IM pozitivnich pacientd bylo 169 biopsii
(87 %) bez IM, zatimco 26 biopsii (13 %) detekovalo IM. Kromé toho u téchto 17
pacientu biopsie detekovala celkem 250 Zlazek a 1 407 poharkovych bunék, zatimco
CLE objevila 278 Zlazek obsahujicich 1784 poharkovych bunék (tab. 14). CLE
detekovala vyznamné vice poharkovych bunék (median 43 poharkovych bunék
na pacienta, rozmezi 7-676) nez biopsie (median 12 na pacienta, rozmezi 3-659),
p =0,01.

Tabulka 14: CLE vs. biopsie v detekci zlazek a poharkovych bunék (analyza 17 IM
pozitivnich pacientl v obou metodach - biopsie a CLE). CLE detekovala vyznamné

vice poharkovych bunék.

Biopsie CLE P value
Pocet Qetekovanych zlazek 250 278
(celkové)
Pocet c.ietekovany.(t’:h zlazek ’ 3 (1-87) 8 (4-95) 0,45
na pacienta (median, rozmezi)
Pocet detekovanych
poharkovych bunék (celkové) 1407 1784
Pocet detekovanych
poharkovych bunék na pacienta 12 (3-659) 43 (7-676) 0.01
(median, rozmezi)

8.3. PROJEKTC
KVALITA HISTOLOGIQKYCH \(ZQRKCJ SE LISi V ZAVISLOSTI NA TYPU
POUZITYCH BIOPTICKYCH KLESTI
8.3.1. Pacienti a endoskopie
Do studie bylo zafazeno celkem 37 pacientd s primérnym vékem 61 let
(rozmezi 27-72 let, 31 muzq, 6 Zen). Primérna délka segmentu BJ byla 6 cm (rozmezi
2-12 cm). VSechny endoskopie byly provedeny ambulantné bez komplikaci, jako je
krvaceni nebo perforace, a u pacientl nedoslo k Zadnym opozdénym komplikacim
(napf. krvaceni). VSechna drobna krvaceni po biopsiich spontanné odeznéla. Pacienti
si béhem vySetfeni ani po ném nestéZovali na Zadnou bolest ani zvySené nepohodli.
Ani jeden z endoskopisti nezaznamenal problémy s prinikem klesti RJ4 jumbo

diagnostickym kanalem (2,8 mm) (obr. 22); kolem klesti byl dostateCny prostor.
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Jedinym subjektivnim problémem, ktery jsme zjistili pfi odbéru biopsii pomoci
jumbo klesti, bylo to, Ze se Casto vytvarely velké slizni¢ni defekty jicnu, i kdyz klinicky

nebyli pacienti nikterak poSkozeni (obr. 23).

Obrazek 22: Jednoduché zavedeni Radial Jaw 4 jumbo klesti diagnostickym kanalem
(2,8 mm).

Zdroj: archiv IKEM - Jan Martinek

Obrazek 23: Biopsie jicnu s klestémi Radial Jaw 4 a velkym defektem sliznice
po biopsii, bez krvaceni.

Zdroj: archiv IKEM - Jan Martinek
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8.3.2. Kvalita bioptickych vzorku
Tabulka 15 a obrazek 24 uvadéji souhrny hlavnich vysledku.

Tabulka 15: Souhrn hlavnich vysledkl n (%).

Celkovy Typy klesti
pocet
n =436
Large-capacity Jumbo
A B C
(n=121) (n =115) (n=108) (n=92)
Adekvatni 136 (31) 32 (26) 20 (17) 19 (18) 65 (71)b4f
vzorek
Median 2 2 1.6 22 2,4bdf
velikosti, mm
Pritomnost 205 (47) 54 (45)? 26 (23) 51 (47)? 74 (80)°df
muscularis
mucosae
Spravna 269 (62) 74 (61)" 51 (44) 73 (66)" 71(77)¢
orientace
vzorku

bP < 0,001 vs. A; 9P < 0,001 vs. B; P <0,001 vs. C; 2P < 0,005 vs. B; "P < 0,01 vs. B

Obrazek 24: Velikosti vzorku ziskanych velkokapacitnimi (A-C) a jumbo kleStémi. Box-
Whisker plot.

Velikost
mm

6 < 0.001
5 | < 0.001
4 L 0.8 < 0.001
| | |
3+ 0.07 0.003
| |
2 r L1
|

1t =
0 1 Il

A B C D-Jumbo

Bylo odebrano celkem 436 biopsii; coz pfedstavuje v priméru 11,8 biopsii
na pacienta (rozmezi 4-25).

Vice nez dvé tretiny biopsii odebranych jumbo klestémi bylo adekvatnich
(71 %), coz bylo podstatné vice ve srovnani s velkokapacitnimi klestémi (p < 0,001).
Lamina muscularis mucosae byla pfitomna v 80 % vzork( ziskanych pomoci jumbo

klesti. Vyrazné vétsi vzorky (2,4 mm) byli ziskany pomoci jumbo klesti (p < 0,001 vs.
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velkokapacitni klesté). V 60 - 70 % meély vzorky odebrané jumbo klestémi a
velkokapacitnimi klestémi A a C spravnou orientaci, zatimco 66 % vzorkl ziskanych
pomoci klesti B nebylo dobfe orientovano. Obrazek 25 predstavuje mikrofotografie
adekvatnich a nedostatecnych bioptickych vzorku.

Obrazek 25: Orientace bioptického vzorku. Hematoxylinem a eozinem obarvené
priklady adekvatniho, dobfe orientovaného vzorku (A) a neadekvatniho vzorku kvali
Spatné orientaci (B).

8.3.3. Detekce intestinalni metaplazie, dysplazie a diagnosticky pfinos
Intestinalni metaplazie byla detekovana u v8ech pacientu, ale ne ve vSech (89
%) bioptickych vzorcich. Tfinact pacientu (35 %) mélo BJ bez dysplazie, zatimco
dysplazie nizkého stupné byla detekovana u 20 pacientl (54 %) a dysplazie vysokého
stupné byla detekovana u 4 pacientt (11 %). Navzdory trendu vysSiho diagnostického
pfinosu pomoci jumbo klesti jsme nenasli zadné vyznamné rozdily v detekci

intestinalni metaplazie nebo dysplazie mezi ¢tyfmi studovanymi klestémi (tab. 16).
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Tabulka 16: Detekce intestinalni metaplazie a dysplazie n (%).

Celkovy Typy klesti
pocet
n =436
Large-capacity Jumbo
A B Cc
(n=121) (n=115) (n=108) (n=92)
Intestinalni metaplazie 386 (89) | 103 (85) | 99 (86) 98 (91) 86 (93)
Bez dysplazie 332 (76) | 97 (80) 90 (78) 79 (73) 66 (72)
Dysplazie nizkého stupné 91 (21) 22 (18) 22 (19) 26 (24) 21 (23)
Dysplazie vysokého stupné 13 (3) 2(2) 3(3) 3(3) 5(5)
Diagnosticka vytéznost 0,24 0,20 0,22 0,27 0,28

(na biopsii)
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8.4. PROJEKTD

GASTROEZOFAGEALNi REFLUX PO PERORALNi ENDOSKOPICKE MYOTOMII
(POEM) PREDSTAVUJE KLINICKY PROBLEM VYZADUJICi LECBU
U SIGNIFIKANTNi CASTI PACIENTU

8.4.1. Charakteristika pacientu
Z celkového poctu 453 pacientl, ktefi podstoupili POEM, bylo do studie
zafazeno 412 pacientd, ktefi splnili podminku alespon 3-mési¢niho follow-up.

Charakteristiky pacientl jsou shrnuty v tabulce 17.

Tabulka 17: Charakteristika souboru.

Celkovy pocet pacientti po POEM 453
Pacienti zarazeni do studie 412
Vék — pramér (rozpéti) 50,3 (18-86)
Zeny : Muzi 172 : 240
HRM diagnoéza
- Achalazie I. typu 70 (17,0 %)
- Achalazie Il. typu 268 (65,0 %)
- Achalazie lll. typu 37 (9,0 %)
- Jina (EGJOO, hyperkontraktilni jicen) 10 (2,4 %)
- Neurc€eno (konvenéni manometrie) 27 (6,6 %)
Eckardt skore 7,1(3-12)

EGJOO - Esophagogastric junction outflow obstruction

8.4.2. Reflux po POEM

TFi mésice po POEM byla refluxni ezofagitida diagnostikovana u 167 pacientu
(41,8 %, 167/400 pts), z toho u 15 pacientd (3,75 %, 15/400 pts) byla pfitomna tézka
ezofagitida stupné C nebo D dle Los Angeles klasifikace. 24-hodinova pH-metrie
(po vysazeni IPP) zaznamenala patologicky kysely reflux u témeéf 46 % pacientd
(156/341 pts). Ve 3 mésicich po POEM uzivalo 147 pacientl (36,2 %, 147/406 pts)
inhibitory protonové pumpy v davce jednou denné nebo podle potfeby, IPP byly
nasazeny pacientlim s refluxnimi symptomy nebo pozitivnim nalezem na gastroskopii
(makroskopické znamky refluxni ezofagitidy), patologické hodnoty DeMeesterova
skore > 14,7 pfi pH-metrii nebyly samy o sobé indikaci k Iécbé IPP.
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Po 2 nebo 3 letech po POEM pacienti podstoupili kontrolni gastroskopii, v této

dobé jsme jiz zaznamenali nizsi vyskyt refluxni ezofagitidy u 35,9 % pacientt (70/195

pts).

V nasledujicich letech pocitovalo refluxni symptomy 31-34 % pacientl a zhruba

polovina pacientl uzivala IPP jednou denné nebo "on demand".

V 6. roce po POEM pacienti opét podstoupili kontrolni gastroskopii, ktera
prokazala refluxni ezofagitidu u 21,3 % pacientl (13/61 pts), jednalo se o lehky stupen

ezofagitidy a ani u jednoho pacienta nebyla zjisténa tézka ezofagitida stupné C nebo

D dle Los Angeles klasifikace. Vysledky shrnuje tabulka 18.

V prubéhu sledovani jsme ani u jednoho pacienta nezjistili komplikaci refluxni

ezofagitidy typu Barrettav jicen ¢i BORN.

Tabulka 18: Analyza refluxu po POEM.

3M 24-36M 48M 60M 72M
Refluxni 41,8 % 359 % - - 21,3 %
ezofagitida 167/400 70/195 13/61
Tézka refluxni 3,75 % 2,5% - - 0%
ezofagitida LA C/D 15/400 5/199 0/61
Refluxni 21,6 % 416 % 31.5% 34,1 % 34,7 %
symptomy 89/412 99/238 52/165 45/132 26/75
Uzivani PPI 36,2 % 46,2 % 52,7 % 46,2 % 53,3 %
147/406 110/238 87/165 61/132 40/75
24h pH-metrie 43,7 % - - - -
AET>42% 149/341
DeMeester skore 45,8 % - - - -
> 14,7 156/341
DeMeester skore - 11,9 - - - -
median (rozmezi) | (0,3 - 276,8)
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9. DISKUZE

9.1. PROJEKTA

UCINNOST RADIOFREKVENCNI ABLACE U PACIENTU S NEOPLAZIEMI
ASOCIOVANYMI S BARRETTOVYM JICNEM (BORN) A POSOUZENi RIZIKA
RECIDIVY NEOPLAZIE PRI PERZISTENTNiI/ REKURENTNi INTESTINALNI
METAPLAZII

V této retrospektivni analyze jsme zjistili, Zze mezi pacienty s BORN, ktefi
podstoupili endoskopickou lécbu sestavajici z RFA s nebo bez ER (nebo ESD),
dosahlo 98,5 % pacientll CR-N a 77,9 % pacientl dosahlo CR-IM. Po medianu 27,5
mésice sledovani jsme rekurentni neoplazii zaznamenali u 4,5 % pacientl a recidiva
IM byla pozorovana u 15 %. V nas$i kohorté se u Zadného pacienta neobjevila recidiva
adenokarcinomu nebo progrese dysplazie v adenokarcinom po skoncené
endoskopické |é¢bé. VétSina pacientl, ktefi nedosahli CR-IM, nebo u nichz doslo
k recidivujici IM, méla makroskopicky normalni neo-Z-linii. Dulezité je, Zze jsme
neprokazali tzv. buried glands (pohibené Zlazky) pod neo-dlazdicovym epitelem
u zadného pacienta.

V nasem provedeni byla uc€innost RFA podobna ucinnosti popsané v nékolika
dalSich studiich, kdy bylo dosazeno CR-N 90-95 % s nizkou mirou recidivy 1-3 %
(Shaheen N.J. et al., 2009; Orman E.S. et al., 2013; Fleischer D. et al., 2010; Gupta
M. et al., 2013; Herrero L.A. et al., 2011). V nasi studii pouze 2 pacienti nedosahli CR-
N. Jeden pacient s pocatecni diagndézou dysplazie nizkého stupné je stale
endoskopicky sledovan a dosud nebyla zaznamenana progrese. Druhy pacient
s multifokalni dysplazii tézkého stupné podstoupil ezofagektomii. V prabéhu sledovani
doSlo u 6 pacientd (4,5 %) k recidivé dysplazie a vSichni byli uspésné IécCeni
endoskopicky. Mira rekurentni neoplazie byla podobna jako v jinych studii (Wolf W.A.
et al., 2015; Phoa K.N. et al., 2013; Orman E.S. et al., 2013; Cotton C.C. et al., 2017).
ZavérecCna analyza studie dysplazie AIM vSak ukazala vysSi vyskyt recidivy neoplazie
(17 %) (Cotton C.C. et al., 2017). Pravdépodobnost recidivy byla vétsi v prvnim roce
po dosazeni CR-IM nez v nasledujicich 4 letech dohromady. VySSi mira rekurentni
neoplazie v této studii ve srovnani s nasimi vysledky by mohla byt alespon ¢aste¢né
vysvétlena rlznymi histopatologickymi kritérii pouzivanymi patology (Evropa vs. USA)
k diagnostice LGD (Vennalaganti P. et al., 2017). V naSi studii doslo ke vSem recidivam
dysplazie béhem 2-4 let po lécbé RFA. Vzhledem k nizkému poctu pacientl
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s recidivujici neoplazii jsme nebyli schopni nalézt rizikové faktory pro recidivujici
neoplazii; zjistili jsme vSak nevyznamny trend zvySeného rizika recidivy neoplazie
u pacientt s po¢atecni diagnézou adenokarcinomu nebo HGD ve srovnani s pacienty
s LGD (p = 0,083). Detekce karcinomu po RFA mUlze téz znamenat prehlédnuti |éze
jicnu pred lécbou, a tedy nevhodnou indikaci k RFA. V nékolika pracich byl popsan, i
kdyz zfidka, zachyt karcinomu po l1écbé RFA (Shaheen N.J. et al., 2009; Fleischer D.
et al., 2010; Pouw R.E. et al., 2010; Wolf W.A. et al., 2015; Cotton C.C. et al., 2017;
Ortiz Fernandez Sordo J. et al., 2015). Karcinomy po RFA pravdépodobné pochazeji
z tzv. buried glands nebo ze zbytkd puvodné nerozpoznaného karcinomu, ktery byl
omylem oSetfen ablaci misto resekCni terapie. Alternativné, pretrvavajici/ rekurentni
dysplazie muze progredovat do neoplazie (Herrero L.A. et al., 2011). Napfiklad
v britském registru RFA doslo k celkové progresi do karcinomu u 2,1 % pacientt
po lécbé (Orman E.S. et al., 2013).

Data z amerického registru RFA ukazuji velmi nizky vyskyt karcinomu po RFA
(6,1 na 1 000 paciento-roka) (Wolf W.A. et al., 2015). Délka Barrettova jicnu, pocate¢ni
histologie a pfitomnost ,buried glands® byly nezavisle asociovany se vznikem
karcinomu po RFA (Ortiz Fernandez Sordo J. et al., 2015). Jelikoz jsme nezaznamenali
zadnou recidivu adenokarcinomu, ukazuje se, ze vSechna Ctyfi Ceska centra
svédomité provadéji vstupnou diagnostickou endoskopii pfed definitivnim rozhodnutim
o nasledné |éCbé a nas diagnosticky proces a indikace k ER nebo RFA se jevi byt
adekvatni (Pasricha S. et al., 2015). Za zminku stoji, Ze frekvence predchozi ER
vzrostla podle britského registru z rané faze 48 % na sou€asnou miru 60 % (Haidry
R.J. etal.,, 2015). Spolu s CR-N je dnes CR-IM povazovana za dalSi cil endoskopické
lécby BORN. Perzistentni IM muze byt rizikovym faktorem pro recidivu nebo progresi
u pacientd, u nichz IM pretrvavala i po abla¢ni terapii, a byla vyznamné nizSi u pacientt
bez perzistujici IM (9 %) (Guarner Argente C. et al., 2013). Jiné studie, vCetné té nasi,
neprokazaly, Ze perzistentni nebo rekurentni IM na drovni makroskopicky normailni
neo-Z-linie jsou rizikovym faktorem pro progresi nebo recidivu neoplazie. Neni pochyb
o tom, ze perzistentni nebo rekurentni IM v makroskopicky viditelném segmentu BJ
predstavuje riziko pro dalSi progresi a tito pacienti by méli podstoupit dalSi
endoskopickou lécbu.

Mezi studiemi existuji rozdily, pokud jde o uplnou remisi IM a recidivu IM.

V nékterych studiich byla remise IM dosazena u 93 % pacientl (studie Euro Il) (Phoa
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K.N. et al., 2016), zatimco metaanalyza ukazala CR-IM pouze u 78 % (Cl 95 % 70-86)
pacientd (Orman E.S. et al., 2013). Nase mira CR-IM (78 %) je v souladu s té€mito udaji
a zjistili jsme, Ze pocCateCni diagnéza adenokarcinomu byla vyznamnym rizikovym
faktorem pro rekurenci IM po l1éCbé. Recidiva IM se v publikovanych studiich vyskytla
u 7-32 % (Phoa K.N. et al., 2016; Pouw R.E. et al., 2010; Wolf W.A. et al., 2015; Gupta
M. et al., 2013; Cotton C.C. et al., 2017; Krishnamoorthi R. et al., 2016). My jsme zjistili
15 % miru rekurence IM. DelSi sledovani a pfisny protokol biopsie mohou byt
odpovédné za vySSi miru recidivy IM v naSi studii ve srovnani s nékterymi jinymi
studiemi (Shaheen N.J. et al., 2009; Martinek J., Krajciova J., 2019; Orman E.S. et al.,
2013; Cotton C.C. et al., 2017). VétSina recidiv IM v naS$i studii se vyskytla u pacient
s makroskopicky normalni neo-Z-linii. ProtoZe perzistence nebo recidiva IM na urovni
makroskopicky normalni neo-Z-linie pravdépodobné nenese zvyseneé riziko progrese,
neni u téchto pacientl indikovana opakovana lé¢ba RFA. Pouw et al. prokazali, ze
u 43 pacientll s CR-IM po RFA pro HGD (nebo Casny karcinom) mélo 12 %
histologickou rekurenci IM bez jakékoli makroskopické abnormality v oblasti neo-Z-
linie (Pouw R.E. et al., 2008). U zadného z nich se neobijevila rekurentni neoplazie.

Toto potvrdila i recentni nizozemska studie shrnujici dlouhodobé vysledky
endoskopické Iécby BORN, ve které u 14 % pacientu byl zachyt intestinalni metaplazie
v nahodnych (random) biopsiich z oblasti kardie, ovSem ani u jednoho z nich nebyla
prokazana recidiva neoplazie (Van Munster S. et al.,, 2022). Vzhledem k témto
zjisténim se v soucanosti upousti od odbéru biopsii z normalné vypadajiciho GE
prechodu (neo-Z-linie).

V jiné multicentrické studii byla recidiva IM u pacientd, ktefi dosahli CR-IM,
13 % (Pouw R.E. et al., 2010) a zadny z nich nemél recidivujici neoplazii. V nasi studii
se neoplazie opakovala u 6 pacientl (4,5 %): z nichz 5 mélo rekurentni IM a 3 pacienti
méli makroskopicky normaini neo-Z-linii. Jeden z nejvysSich vyskytd rekurentni IM
uvadeéli Vaccaro et al., ktefi zaznamenali recidivu IM u 32 % (15/47 pts) pacientt a Ctyfi
z nich méli také rekurentni neoplazii (Vaccaro B.J. et al., 2011). Zda se tedy, ze
zaznamy perzistentni nebo rekurentni IM v nékolika pfedchozich studiich nerozliSovaly
mezi pacienty s nebo bez recidivy BJ (= makroskopicky viditelna abnormalita). Je
zfejme, Ze perzistentni nebo rekurentni IM v makroskopicky normalni neo-Z-linii
nepfredstavuji vyznamny rizikovy faktor pro neoplazii nebo recidivu karcinomu, ale
samoziejmé existuji vyjimky. Proto pacienti po uspésné endoskopickeé l1écbé BORN

stale potfebuji endoskopicky dohled. Intervaly surveillance nejsou definovany a mély
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by zaviset na pocateCni diagndéze. NejCastéjSi kontrolni endoskopie by mély byt
provadény u pacientd s ¢&asnym karcinomem (s vySSim rizikem recidivy),
nasledovanych pacienty s dysplazii vysokého stupné a nejméné Casto u pacientd
s pocatecCni dysplazii nizkého stupné (pacienti bez neoplazie, ktefi podstoupili RFA,
pravdépodobné nepotiebuji endoskopickou surveillance). Hlavnim ddvodem pro
pokraCovani v endoskopickém sledovani je v€asna detekce recidivy neoplazie, ktera
by mohla byt feSena endoskopicky.

Cotton et al. se pokusili definovat nové intervaly pro surveillance endoskopii
u pacientd po uspésné lécbé BORN na zakladé udaju z registrd jak ve Spojenych
Statech, tak ve Velké Britanii. Na zakladé rizika recidiv navrhli plan kontrolnich
endoskopii po RFA. V jejich studii byla rocni incidence recidivujici neoplazie 1,98 %
u pacientl s pocatecni diagnézou dysplazie nizkého stupné a 5,93 % u pacientd
s dysplazii vysokého stupné nebo s adenokarcinomem. Navrhli nasledujici intervaly
pro surveillance endoskopii (Cotton C.C. et al., 2018):

= Pacienti s dysplazii vysokého stupné nebo c¢asnym adenokarcinomem:
3 mésice, 6 mésicu a 1 rok po CR-IM, a poté ro¢né (az 7 let).

= Pacienti s dysplazii nizkého stupné: 1 a 3 roky po CR-IM a poté po 5 letech.

V naSem centru sledujeme pacienty podle inicialni histopatologie:

« Casny adenokarcinom kazdé 3 az 6 mésict b&hem prvnich 2 let, poté roéné po dobu
tfi let a nasledné kazdé 2 az 3 roky.

= Dysplazie vysokého stupné kazdych 6 mésicud béhem prvniho roku a poté ro¢né
po dobu 3 let, nasledné kazdé 2 az 3 roky.

= Dysplazie nizkého stupné: v 1. a 2. roce, poté kazdé 3 az 5 let.

Radiofrekvencni ablace neni prosta komplikaci. V systematickém piehledu a
metaanalyze Qumseya et al. prokazali miru komplikaci 8,8 %. Nejcasté&jSi byly striktury
(5,6 %), nasledované krvacenim - 1 % a v menS$i mife i perforace - 0,6 % (Qumseya
et al., 2016).

V naSi studii byly pozorovany komplikace souvisejici s vykonem u 17 %
pacientl, z toho striktury u 6 %. V8echny striktury, kromé jedné, byly uspésné

zvladnuty endoskopicky.
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9.2. PROJEKTB

KONFOKALNi LASEROVA ENDOMIKROSKOPIE JE SROVNATELNA
S TRADICNiM ODBEREM VZORKU V DETEKCI NEOPLAZIE €I INTESTINALNI
METAPLAZIE U PACIENTU PO USPESNE ENDOSKOPICKE LECBE BORN

V nasi studii jsme prokazali, ze CLE ma srovnatelnou u€innost se standardnimi
biopsiemi pfi detekci perzistentni nebo rekurentni IM u pacientl, ktefi podstoupili
endoskopickou lé€bu BORN. Kromé toho byla CLE stejné ucinna jako biopsie
pfi vylou€eni rekurentni neoplazie a nakonec u pacientl s IM detekovala CLE
vyznamné vice poharkovych bunék nez biopsie.

Konfokalni laserova endomikroskopie je relativné nova metoda umoznujici
mikroskopické zobrazovani v realném Case. Aktualné dostupny systém pro CLE
umozniuje vysSetfeni v celém travicim systému, protoZze sonda muzZe byt zavedena
pracovnim kanalem standardniho endoskopu (jicen, Zaludek, tlusté stfevo)
nebo cholangioskopu (biliarni strom, pankreaticky vyvod) nebo jehlou pro biopsii
béhem endosonografického vysetfeni. Konfokalni laserova endomikroskopie maze byt
uziteCna bud jako doplnkovy nastroj ke zvySeni diagnostického vynosu standardnich
diagnostickych metod, nebo jako nastroj umoznujici nahradu (Uplnou nebo ¢astecnou)
stavajicich diagnostickych metod.

CLE spolehlivé diagnostikuje IM u pacientd s BJ (Dunbar K.B., 2013; Sharma
P. et al., 2011; Kiesslich R. et al., 2006) a neni horsi nez biopsie pfi diagn6ze BORN
(Bajbouj M. et al., 2010). Dvé studie u pacientli s BJ prokazaly, ze pouziti CLE muze
snizit pocCet biopsii potfebnych k diagnostice neoplazie a ze CLE zlepSilo detekci
dysplazie vysokého stupné/ €asného adenokarcinomu, pokud byla tato metoda
pfidana k HD-WLE (Sharma P. et al., 2011; Dunbar K.B. et al., 2009). Kombinace NBI,
CLE a HD-WLE vedla k vynikajici senzitivitt¢ (100 %) pfi diagnostice HGD/
adenokarcinomu (Sharma P. et al., 2011). Kromé toho bylo mozZné vyhnout se biopsiim
u 60 % pacientd. NaSe nedavna studie ukazala, Zze CLE je pfinejmensim stejné ucinna
jako standardni biopsie, pokud jde o pfesnost diagnostiky u pacientl s makroskopicky
viditelnymi Iézemi jicnu/ Zaludku (Kollar M. et al., 2020). UziteCnost CLE pfi hodnoceni
pacientl s BJ tedy spociva ve zlepSeni diagnostického pfinosu pro BORN a/ nebo
ve snizeni poctu biopsii (u pacientu s viditelnou lézi jicnu by CLE mohla dokonce
biopsie nahradit).

V této studii jsme zkoumali, zda by CLE mohla byt také uziteCna u pacientt

po uspésné endoskopické [écbé BORN. Ukazali jsme, ze CLE muze byt v této indikaci

94



vhodna, protoze byla pfinejmensim stejné ucinna jako biopsie pfi detekci perzistentni/
rekurentni IM a pfi ,vylouCeni pfFitomnosti® neoplazie. Z 20 pacientd s IM
diagnostikovala CLE vSechny z nich, zatimco biopsie nezachytily IM u 3 pacientd.
Doposud pouze jedna randomizovana studie hodnotila roli CLE pfi hodnoceni
zbytkového BJ béhem endoskopické léCby BORN. Hlavnim vysledkem byl podil
optimalné oSetfenych pacientl (spravné indikovana IéCba pacientl s perzistetni IM/
neoplazii a zadna lécba pacientd bez IM/ neoplazie). Studie dospéla k zavéru,
Ze komplementarni pouziti CLE nevedlo ke zvySeni poc¢tu pacientl s optimalni [éCbou
(Wallace M. et al., 2012). Pfi interpretaci vysledkd téchto dvou studii vSak existuje
nékolik rozdilu: nejprve jsme porovnali jak CLE, tak biopsie, ale netestovali jsme, zda
by CLE mohla zlepSit diagnosticky pfinos biopsii (spiSe jsme sledovali, zda by CLE
mohla biopsie nahradit); za druhé jsme nevysSetfovali pacienty pfed ukoncenim lécCby,
ale do studie jsme zahrnuli pouze pacienty, ktefi uspésné dokoncili léCbu BORN;
nakonec byla v na$i studii interpretace nahravek CLE provedena off-line (a nikoli
v realném Case), coz mohlo ovlivnit jejich ,negativni“ vysledek.

NasSe zjisténi mohou vyvolavat otazky ohledné jejich klinického vyznamu,
protoze skutecny klinicky dopad perzistentni/ rekurentni IM v normalni neo-Z-linii
zustava nejasny (na rozdil od rekurentni neoplazie nebo rekurentniho viditelného
segmentu BJ s IM). Biopsie z normalni neo-Z-linie se nicméné béhem surveillance
endoskopii k detekci IM stale doporucuji (byt ne vSemi autory), protoze eradikace IM
je povazovana za dulezity cil endoskopické lécby BORN (Shaheen N.J. et al., 2009;
Weusten B. et al., 2017). Na druhé strané naSe studie ukazuje, Ze CLE spolehlivé
vyluCuje rekurentni neoplazii i tzv. buried glands pod neoskvamoéznim epitelem,
protoze CLE neprokazala zadny faleSné pozitivni vysledek. Nase studie také hodnotila,
kolik Zlazek a poharkovych bunék bylo pomoci CLE vySetfeno ve srovnani s biopsiemi
u pacientl s IM. CLE detekovala vyznamné vice poharkovych bunék ve srovnani
s biopsiemi. Tento vysledek neni pfili§ prekvapivy, kdyZz vezmeme v uvahu, Ze biopsie
byly odebirany ze 3-6 konkrétnich mist v neo-Z-linii, ale CLE obrazy byly
zaznamenany z celého obvodu neo-Z-linie. Mizeme tedy spekulovat, ze CLE mulze
mit vySSi pravdépodobnost detekce rekurentni neoplazie a v budoucnu bude moci

nahradit standardni biopsie.
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9.3. PROJEKTC

KVALITA HISTOLOGICKYCH VZORKU SE LISi V ZAVISLOSTI NA TYPU
POUZITYCH BIOPTICKYCH KLESTI

V této studii jsme zjistili, Ze jumbo klesté RJ4 poskytuji vyznamné vétsi podil
adekvatnich vzorkl (71 %) k histopatologickému zhodnoceni u pacientu s Barrettovym
jicnem oproti tfem typlm (b&znéji) uzivanych velkokapacitnich klesti. Vzorky ziskané
RJ4 klestémi byly signifikantné vétsi a vzorky obsahovaly muscularis mucosae v 80 %
a orientace vzorku byla dobra v 77 % pfipadu. Jako hlavni parametr vysledku jsme
zvolili procento adekvatnich vzorkl, podobné jako u jinych studii porovnavajicich
standardni, velkokapacitni a jumbo (RJ4) klesté (Gonzales S. et al., 2010). V této studii
autofi prekvapivé zjistili, Ze standardni nebo velkokapacitni klesté poskytovaly
adekvatni vzorky u 38 % respektive 32 % vzorku, coz bylo vyznamné vice nez u vzork
odebranych pomoci klesti RJ4 jumbo pouzitych s terapeutickym endoskopem (25 %).
orientovanych vzorku (44 %).

Jiné studie uvadi, ze jumbo kleSté umoznuji ziskat biopsie vySSi kvality
ve srovnani se standardnimi nebo velkokapacitnimi kleStémi (Komanduri S. et al.,
2009; Elmunzer B.J. et al., 2008; Draganov P.V. et al., 2012; Falk G.W. et al., 1999).
Jumbo klesté (RJ4) jsou lepsi nez jiné typy klesti z hlediska nasledujicich faktor(:
(1) pfi ziskavani adekvatnich kontrolnich biopsii u pacientd se zanétlivym
onemocnénim stfev (Elmunzer B.J. et al., 2008); (2) pfi ziskavani pfesné diagndzy
submukdznich lézi (Buscaglia J.M. et al., 2012); (3) pfi odstrafiovani malych pfisedlych
kolorektalnich polypu (Draganov P.V. et al., 2012); a (4) pfi ziskavani tkané u pacientt
s BJ (Komanduri S. et al., 2009; Falk G.W. et al., 1999). Ve studii Komanduriho et al.
(2009) poskytly jumbo RJ4 klesté v 79 % adekvatni vzorky, zatim co velkokapacitni
klesté umoznily ziskat pouze 16 % adekvatnich bioptickych vzorkd.

Jumbo klesté se tradicné doporucuji pro pouziti s terapeutickymi endoskopy,
coz bylo zakladem pavodniho Seattle protokolu (Levine D.S. et al., 2000). Podobné
jako v nasi studii vSak existuji dalSi dvé zpravy, kde autofi také uspésné pouzili RJ4
jumbo klesté se standardnim diagnostickym endoskopem (Komanduri S. et al., 2009;
Buscaglia J.M. et al., 2012) a my, stejné jako ostatni, jsme nezaznamenali Zadné

potize pfi zavadéni jumbo klesti skrz mensi kanal o rozméru 2,8 mm.
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Kli€ovou otazkou je, zda adekvatni biopticky vzorek zvySuje detekci neoplazie.
Komanduri et al. (2009) prokazali, Ze pouziti RJ4 klesti zlepSilo detekci neoplazie.

Gonzalez et al. (2010) neporovnavali diagnostickou vytéznost tfi typu klesti
(kazdy pacient podstoupil biopsie pouze s jednim typem klesti). NasSe studie nebyla
primarné navrzena pro srovnani diagnostické vytéznosti mezi testovanymi klestémi.
V souCasné dobé neexistuji zadné jasné dukazy, které by prokazaly, ze zlepSeni
adekvatnosti vzorkl zvySuje detekci neoplazie. | kdyz to neni zaloZzeno na dikazech,
myslime si, Ze vhodnéjSi (adekvatnéjsSi) vzorek pravdépodobné pfinese lepSi
diagnostickou presnost. Vzorky vétsi velikosti poskytuji vétSi povrchovou plochu pro
vySetfeni, coZz by mohlo vést ke zvySené pravdépodobnosti detekce neoplastickych

zmeén.

9.4. PROJEKTD

GASTROEZOFAGEALNi REFLUX PO PERORALNi ENDOSKOPICKE MYOTOMII
(POEM) PREDSTAVUJE KLINICKY PROBLEM VYZADUJICi LECBU
U SIGNIFIKANTNi CASTI PACIENTU

Peroralni endoskopicka myotomie (POEM) je v soufasnosti zavedenou a
bezpe€nou endoskopickou metodou v terapii achalazie. Modayil et al. zhodnotili
dlouhodobé vysledky POEM u velkého souboru pacientd (n = 610) s achalazii
(96,2 %) a jinymi spastickymi poruchami motility jicnu (3,8 %) (Modayil R.J. et al.,
2021). VSechny vykony byly provedeny uspésné a klinicky vyznamné komplikace
vykonu byly zfidkavé (3,4 %). V souladu s pfedchozimi studiemi i tato studie potvrdila
ucinnost a bezpecnost POEM u poruch motility jicnu (Nabi Z. et al., 2018; Campagna
R. et al., 2021; McKay S.C. et al., 2021).

Na rozdil od laparoskopické Hellerovy myotomie (HLM) ma POEM absenci
antirefluxnino vykonu, proto zlstava otazkou rozvoj refluxu po provedeni
endoskopické myotomie a vyskyt refluxu po POEM je velice diskutovanym tématem.
Podle publikovanych metaanalyz je refluxni ezofagitida pfitomna po POEM az
u 37-59 % pacientt (Teitelbaum E.N. et al., 2014; Werner Y.B. et al., 2016). Chronicky
gastroezofagealni reflux mize vést ke komplikacim jako jsou ezofagitida, pepticka
stendza Ci vznik Barrettova jicnu, jenz je znamou prekancer6zou. Post-POEM reflux
tak maze byt hlavni nevyhodou POEM ve srovnani s LHM, ktera se rutinné kombinuje

s parcialni fundoplikaci, ktera vSak dle randomizované studie nebrani refluxu zcela.
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V roce 2019 byla publikovana multicentricka randomizovana studie srovnavajici
POEM a LHM s parcialni fundoplikaci (Werner Y.B. et al., 2019), ve které participovala
i Klinika hepatogastroenterologie IKEM. Hlavnim cilem bylo zhodnotit u¢innost obou
metod definovanou jako Eckardt skore pod 3. VedlejSi vysledky zahrnovaly nezadouci
ucinky, motilitu jicnu, hodnoceni dotazniku kvality Zivota a vyskyt gastroezofagealniho
refluxu. Z celkového poctu 221 pacientl podstoupilo 112 pacientt POEM a 109 LHM.
Dva roky po vykonu byl pozorovan klinicky uspéch u 83,0 % pacientd ve skupiné
POEM a 81,7 % pacientl ve skupiné LHM (rozdil 1,4 procentniho bodu; 95 % interval
spolehlivosti [Cl], -8,7 az 11,4; P = 0,007 pro noninferioritu). Zavazné nezadouci u€inky
se vyskytly u 2,7 % pacientt ve skupiné POEM a 7,3 % pacienti ve skupiné LHM.
ZlepsSeni funkce jicnu od vychoziho stavu do 24 mésicu, jak bylo hodnoceno méfenim
integrovaného relaxacniho tlaku dolniho jicnového svéraCe, se mezi léCenymi
skupinami vyznamné neliSilo (rozdil -0,75 mmHg; 95 % Cl — 2,26 az 0,76), ani zlepSeni
skore v indexu gastrointestinalni kvality Zivota (rozdil 0,14 bodu; 95 % CI, -4,01 az
4,28). Dle kontrolni gastroskopie mélo po 3 mésicich refluxni ezofagitidu 57 % pacientt
ve skupiné POEM a 20 % pacientl ve skupiné LHM; po 24 mésicich byla odpovidajici
procenta 44 % a 29 %. Tézka refluxni ezofagitida (stupefi C nebo D dle Los Angeles
klasifikace) byla pozorovana po 3 mésicich u 6 ze 100 pacientt (6 %) ve skupiné
POEM a u 3 z 96 pacientt (3 %) v LHM skupiné a ve 24 mésicich u 4 z 87 pacientl (5
%) ve skupiné POEM a 5 ze 78 pacientl (6 %) ve skupiné LHM. Monitorovani pH jicnu
ukazalo podobné podily pacientd s abnormalnim refluxem (ve 3 mésicich, 41 z 93
[44 %] ve skupiné POEM a 27 z 82 [33 %] ve skupiné LHM a po 24 mésicich, 21 ze
70 [30 %] ve skupiné POEM a 17 z 56 [30 %] ve skupiné LHM). Analyza uZzivani
inhibitord protonové pumpy ukazala, ze dva roky po zakroku bylo cca 50 % pacientt
po POEM vs. 27 % po LHM Ié¢eno IPP. Tato studie potvrdila noninferioritu POEM vdi
LHM v ucinnosti 1éCby achalazie. Zaroven byl zaznamenan CastéjSi vyskyt refluxni
ezofagitidy po POEM, avsak jeji vyskyt po LHM byl mnohem vySSi nez se puvodné
prfedpokladalo, coz nasvédCuje pro ne zcela adekvatni antirefluxni efekt parcialni
fundoplikace.

Ezofagitida po POEM obvykle nebyva zavazna (vétSinou jde o stupné Los
Angeles klasifikace A-B) a zatim se zda, Ze je jednoduse feSitelna pomoci inhibitort
protonové pumpy. V nasem souboru pacientd jsme zaznamenali nizky vyskyt tézké
refluxni ezofagitidy a ani po 6 letech nebyla prokazana zadna komplikace GERD

ve smyslu vzniku Barrettova jicnu Ci neoplazie. Dle doporu€eni Evropské spoleCnosti
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pro gastrointestinalni endoskopii (ESGE) i dle naseho usudku vyzaduji pacienti
po POEM nadale endoskopickou surveillance a v pfipadé makroskopickych znamek
post-POEM ezofagitidy celozivotni terapii IPP k zabranéni vzniku moznych komplikaci
dlouhodobého refluxu (Weusten B. et al., 2020). Endoskopické sledovani je nezbytné

i k ev. Casné detekci komplikaci refluxu (napf. Barrettav jicen).
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10. HLAVNI ZAVERY

1) UCINNOST RADIOFREKVENCNi ABLACE U PACIENTU S NEOPLAZIEMI
ASOCIOVANYMI S BARRETTOVYM JICNEM (BORN) A POSOUZENI RIZIKA
RECIDIVY NEOPLAZIE PRI PERZISTENTNi/ REKURENTNi INTESTINALNI
METAPLAZII

V nasem souboru jsme potvrdili, Ze RFA je ucinna metoda v IéCbé neoplazie
asociované s Barrettovym jicnem. Recidivy IM nebo neoplazie existuji, i kdyZ nejsou
pfilis Casté. Po uspésné endoskopické IéEbé pro BORN je proto nadale nutna
endoskopicka surveillance. Inicialni diagn6za adenokarcinomu je rizikovym faktorem
pro rekurenci IM po RFA, jejiz klinicky vyznam je v pfipadé absence makroskopické
recidivy BJ sporny. Samotna IM se totiZz nejevi byt rizikovym faktorem k rekurenci
neoplazie. Intervaly kontrolnich endoskopii jsou stale pfedmétem debaty a mély by
zaviset zejména na primarni diagnoze pred endoskopickou IéEbou: kratSi intervaly by
mély byt uplatnény u pacientd s Casnym karcinomem (s vy$Sim rizikem rekurence),
delSi intervaly s dysplazii vysokého stupné a nejdelSi u LGD. Pacienti bez dysplazie,
ktefi podstoupili uspéSnou RFA, pravdépodobné nepotiebuji dalSi endoskopickou
dispenzarizaci. Hlavnim ddvodem pro pokracovani v endoskopické dispenzarizaci je

vCasna detekce recidivy, ktera by byla IéCitelna endoskopicky.

2) KONFOKALNi LASEROVA ENDOMIKROSKOPIE JE SROVNATELNA
S TRADICNIM ODBEREM VZORKU V DETEKCI NEOPLAZIE Cl INTESTINALNI
METAPLAZIE U PACIENTU PO USPESNE ENDOSKOPICKE LECBE BORN

NaSe studie ukazala, ze CLE muze byt vhodnou metodou u pacientl
podstupujicich surveillance po endoskopické Iécbé BORN, protoze je pfinejmensim
stejné ucinna jako biopsie pfi detekci perzistentni/ rekurentni IM a pfi vylouceni
rekurentni neoplazie a tzv. buried glands. Vzhledem k nizkému poctu pacientd
s recidivujici neoplazii jsme nebyli schopni porovnat CLE s biopsiemi pfi diagnostice

recidivujici neoplazie.

3) KVALITA HISTOLOGICKYCH VZORKU SE LISi V ZAVISLOSTI NA TYPU
POUZITYCH BIOPTICKYCH KLESTI
Pro spolehlivou diagnostiku ¢asné neoplazie u pacientd s Barrettovym jicnem

jsou vyzadovany kvalitni bioptické vzorky. Souhrnné Ize fict, Ze k ziskani diagnosticky
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adekvatnich bioptickych vzorkll u pacientd s BJ vykazovaly bioptické jumbo klesté
pfi pouziti se standardnim diagnostickym endoskopem lepSi vytéznost

ve srovnani s dalSimi tfemi testovanymi velkokapacitnimi klestémi.

4) GASTROEZOFAGEALNI REFLUX PO PERORALNi ENDOSKOPICKE
MYOTOMII (POEM) PREDSTAVUJE KLINICKY PROBLEM VYZADUJICi LECBU
U SIGNIFIKANTNi CASTI PACIENTU

Peroralni endoskopicka myotomie (POEM) je v soufasnosti zavedenou a
bezpecnou endoskopickou metodou v terapii achalazie. | prfes CastéjSi vyskyt post-
POEM ezofagitidy po POEM jsme nezaznamenali v pribéhu dlouhodobého sledovani
zadnou z vaznéjSich komplikaci refluxu. Post-POEM ezofagitidu Ize mit jednoduse
pod kontrolou pomoci IPP. Pacienti po POEM nadale vyzaduji endoskopickou
surveillance zejména pro moznou rekurenci zakladniho onemocnéni a teoretické riziko

vzniku komplikaci refluxu.
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ABSTRACT

Background & Aims: Radiofrequency ablation (RFA) with/without endoscopic resection (ER) is the standard
endoscopic treatment modality for Barrett's esophagus (BE) related neoplasia (BORN). The main aim of this
study was to assess the long-term outcomes of RFA in patients with BORN.

Methods: We retrospectively analyzed the prospectively collected data from the Czech national database.
Main outcomes were: complete remission of neoplasia (CR-N), complete remission of intestinal metaplasia
(CR-IM), recurrence of both neoplasia and IM, and safety.

Results: From a total of 170 patients with BORN treated with RFA, 136 patients were analyzed. They were
followed up for a median of 27.5 months. Fifty-six patients (41%) had low-grade intraepithelial neoplasia
(LGIN), 46 (34%) had high-grade intraepithelial neoplasia (HGIN) and 34 (25%) had early adenocarcinoma
(EAC). RFA was combined with previous ER in 65 patients (48%). CR-IM and CR-N were achieved in 77.9%
(95% CI 70.0-84.6%) and 98.5% (95% CI 94.8-99.8%). Among 30 patients without CR-IM, 22 (73%) did not
have macroscopic signs of BE. Recurrent neoplasia was detected in 4.5% of patients (6/134) and 15% (16/106)
experienced a recurrence of IM at the level of the neo-Z-line. Diagnosis of cancer was an independent risk
factor for recurrent IM after RFA (OR 7.0, 95% CI 1.6-30.9, p<0.0005).

Conclusion: RFA is highly effective in achieving remission in patients with BORN. A significant proportion
of patients did not achieve CR-IM or had a recurrence of IM despite macroscopically absent BE. Recurrence
of neoplasia was infrequent but not negligible, thus, patients after successful RFA still require endoscopic
surveillance.

Key words: Barrett’s esophagus related neoplasia — radiofrequency ablation — neo-Z-line — intestinal metaplasia.

Abbreviations: BE: Barrett’s esophagus; BORN: Barretts esophagus related neoplasia; CR-IM: complete
remission of intestinal metaplasia; CR-N: complete remission of neoplasia; EAC: early adenocarcinoma; ER:
endoscopic resection; EMR: endoscopic mucosal resection; ESD: endoscopic submucosal dissection; HGIN:
high-grade intraepithelial neoplasia; IEN: intraepithelial neoplasia; IM: intestinal metaplasia; LGIN: low-grade
intraepithelial neoplasia; RFA: radiofrequency ablation.

INTRODUCTION per year [4] and in patients with high-grade IEN, the risk of

developing adenocarcinoma increases to approximately 10%

Barrett’s esophagus (BE)
is a pre-cancerous condition
associated with an increased
risk of developing esophageal
adenocarcinoma, which has an
annual incidence 0f0.12-0.2% in
patients without intraepithelial
neoplasia (IEN) [1-3]. In patients
with confirmed low-grade IEN
(LGIN), the risk of progression
to high-grade IEN (HGIN) or
adenocarcinoma rises to 13.4%

per year [5, 6].

The approach to a patient with BE depends on the presence
of IEN. Patients without IEN should be given anti-reflux
therapy and should undergo regular endoscopic surveillance
[7]. Patients with low- or high-grade IEN are candidates for
endoscopic treatment: endoscopic resection (ER) of visible
lesions and/or ablation therapy of flat Barrett's mucosa.
Endoscopic resection combined with radiofrequency ablation
(RFA) is now considered the gold standard for treatment of
patients with Barrett's esophagus-related neoplasia (BORN)
[7-10]. The aim of this treatment is the complete eradication
of both neoplastic and metaplastic mucosa. Radiofrequency
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ablation achieves the complete remission of intestinal
metaplasia (IM) (CR-IM) in 70-86% and complete remission
of neoplasia (CR-N) in 87-95% [5, 11-15]. The question that
has not been solved definitely concerns the recurrence of IM
and neoplasia. Prospective studies have shown a recurrence
rate of IM up to 33% [15] and of neoplasia up to 5% [9, 12,
15]. After successful RFA, patients still need the endoscopic
surveillance because of the risk of recurrences. However, the
clinical significance of persistent or recurrent IM in patients
with normal-appearing neo-squamo-columnar junction is
questionable.

The goals of this retrospective analysis from the prospectively
maintained Czech national database were to assess the efficacy
and safety of RFA for BORN, to assess the durability of CR-IM
and CR-N, and to establish the predictors for recurrent IM or
neoplasia.

METHODS

This is a retrospective study of all the patients treated
with RFA for BORN [LGIN, HGIN or early adenocarcinoma
(EAC)] after ER or ESD in the Czech Republic between 2009-
2016. A total of 4 referral centers provide treatment with RFA:
Institute for Clinical and Experimental Medicine (IKEM),
Prague = center A; Military University Hospital, Prague =
center B; Vitkovice Hospital, Ostrava = center C; University
Hospital, Olomouc = center D, and all centers participated in
this study. The creation of the Czech National RFA database
and the prospective collection of data was approved by the
local institutional review boards and by the Czech Ministry
of Health. Neither financial support from industry nor free
commercial devices were received.

Patient assessment

We extracted prospectively collected data of all patients
who underwent treatment with RFA for BORN between April
2009 - April 2016 (Fig. 1).

Patients older than 18 years with confirmed diagnosis of
BE (visible at least 1 cm long segment of metaplastic mucosa
with IM) were included. Barrett’s esophagus was classified
according to C&M Prague classification. We did not treat any
patient without IEN. We did not treat patients with esophageal
varices and pregnant women. All referred patients underwent
a high-resolution endoscopy with Narrow Band Imaging
(NBI) and/or chromoendoscopy with acetic acid prior the
initial treatment (RFA or ER) to confirm a diagnosis of IEN,
or to assess a visible lesion. In patients without a visible lesion,
random biopsies according to the Seattle protocol were taken
to confirm a diagnosis of IEN; in patients with a visible lesion,
biopsies were usually not taken as we considered it to be a clear
indication for ER.

All patients signed an informed consent for the treatment
and for the anonymous collection of data in the national
database.

Treatment protocol and treatment end-points

All patients with macroscopically visible lesions underwent
ER (one patient underwent endoscopic submucosal dissection
- ESD) that allowed histopathological staging. If the staging did
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not show an indication for surgery, physicians continued with
endoscopic treatment with RFA. Endoscopic resection was
performed either by using a cap technique with submucosal
injection (EMR Kit, Olympus America, Center Valley,
Pennsylvania, USA) or by using a band ligation technique (Six
Shooter, Cook Medical, Winston-Salem, North Carolina, USA).

Radiofrequency ablation procedures were performed
by experienced endoscopists. Circumferential (HALO360,
Covidien, USA) or focal (HALO60 or HALO90, Covidien,
USA) ablation was performed to completely remove BE
segments. In patients with a long circular segment, we used
circumferential ablation and the size of the balloon was chosen
according to calibration’s result. In patients after previous
ER, one-size smaller balloon was selected. Focal therapy
was selected in patients with short segment of BE or after
circumferential ablation to treat residual metaplastic tongues
or islands. In the majority of patients, the conventional RFA
protocol (burning - cleaning - burning) was followed, while
shortened protocols without cleaning were used exceptionally
[16]. The energy dose applied was chosen according to the
company recommendation at 12 J/cm?

Treatment with RFA was repeated every 2-3 months until
the complete eradication of BE segments.

Radiofrequency treatment was finished when a visible
clearance of the whole BE was achieved and control biopsies
confirmed eradication of IEN. Complete remission of
neoplasia was defined as histopathological and endoscopic
remission of BORN. Complete remission of IM was defined
as histopathological and macroscopic remission of BE and IM
(i.e.no IM in biopsies from the GE junction or the esophagus)
at two consecutive endoscopies.

Follow-up

The patients underwent regular endoscopic surveillance
with multiple biopsies in intervals depending on the initial
diagnosis (EAC every 3-6 months during the first 2 years,
low-grade and high-grade IEN every 6 months during the
first year and then once a year). Patients with a recurrence
of BE (visible abnormality with IM) and of IEN were offered
endoscopic re-treatment; patients with recurrent IM (if
occurring at the level of normal neo-Z-line) continued
endoscopic surveillance.

Main endpoints

The primary endpoints were assessment of CR-N, CR-IM
and recurrences of both IM and neoplasia. We also assessed
risk factors for recurrence of IEN/cancer and of IM and safety
parameters.

Statistical analysis

Data is presented as means (+/- standard deviation) or
as medians with 5th and 95th percentiles, unless specified
otherwise. For statistical comparisons, the Wilcoxon signed
rank sum test for paired data, the Mann-Whitney U test, the
Fisher exact test, and the chi-squared test with Yates correction
were used. Odds ratios were calculated by multivariate logistic
regression. Survival curves were produced by Kaplan-Meier
procedure with comparison by a log-rank test. A value of
P<0.05 was considered statistically significant.
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Fig. 1. Flow diagram of all patients treated with RFA.

RESULTS

Patients’ characteristics and treatment details
A total of 136 patients (115 males, 21 females, mean age 64,
range 22-91 years) completed treatment for BORN with RFA

Table I. Baseline characteristics of patients.

and were included in the analysis (Fig. 1). Fifty-six patients
(41%) were diagnosed with LGIN, 46 (34%) patients with
HGIN and 34 (25%) with EAC. Mean length of the BE segment
was 4.5 cm (range 1-13 cm). The baseline characteristics are
shown in Table I.

A (IKEM) B (Military h.) C (Ostrava) D (Olomouc) Total
n=69 n=11 n =37 n=19 n=136
Male : Female 59:10 10:1 28:9 18:1 115:21
Mean age - years (+/- SD, range) 65 (22 -91) 59 (37 - 75) 64 (40 - 87) 60 (43 - 73) 64 (22 -91)
Median BE length - cm (IQR) C1M4 CoOM3 CIM5 C2M4 CiM4

(C0-13, M1-13)

Diagnosis:
LGIN 19 (28%) 11 (100%)
HGIN 22 (32%) 0
EAC 28 (40%) 0
Median follow-up - months 36 (4 - 70) 18 (5 - 20)

(range)

(C0-10, M2-11)

(C0-11, M1-12) (C1-5, M2-10) (C0-13, M1-13)

11 (30%) 15 (79%) 56 (41%)
20 (54%) 4(21%) 46 (34%)
6 (16%) 0 34 (25%)

18 (2 - 80) 28 (4 - 65) 27.5 (2 - 80)

BE: Barrett esophagus; HGIN: high grade intraepithelial neoplasia; LGIN: low grade intraepithelial neoplasia; EAC: early adenocarcinoma
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Table IL. Differences in selected parameters between patients who did and did not develop

recurrent intestinal metaplasia.

CR-IM RecurrentIM  p
Age (years) 624+11.9  69.6+12.5 0.096*
Gender 0.277*
Male 74 (83.1%) 15 (93.8 %)
Female 15 (16.9%) 1(6.3 %)
Primary diagnosis <0.0005*
EAC 15(16.9%) 10 (62.5%)
HGIN 31(34.8%) 3 (18.8%)
LGIN 43 (48.3%)  3(18.8%)
BE length (cm) 4.0+29 51+34 0.201*
No. of treatment sessions 0.196°
1 38 (42.7%) 7 (43.8%)
2 38 (42.7%) 4 (25.0%)
3 or more 13 (14.6%) 5(31.3%)

BE: Barrett’s esophagus; CR-IM: complete remission of intestinal metaplasia; EAC: early
adenocarcinoma; HGIN: high grade intraepithelial neoplasia; LGIN: low grade intraepithelial
neoplasia; * Mann-Whitney, *Fisher exact, *Chi-squared with Yates correction.

In 71 patients (52%), RFA was a single treatment modality,
while in 65 patients (48%) RFA was combined with ER or ESD
of all visible lesions. A total of 251 sessions with RFA were
performed, 73 with HALO360 system and 178 with HALO60
or HALO90 systems. The median number of RFA sessions
was 2 (range: 1-6).

Treatment efficacy

Complete remission of IM and CR-N was achieved in
77.9% (95% CI 70.0-84.6%) and 98.5% (95%CI 94.8-99.8%),
respectively. Among 30 patients without CR-IM (22%), 22
(73%) did not have macroscopic signs of BE. Out of 8 patients,
who had persistent BE, 3 patients had refractory BE, 2 patients
were discarded due to their non-compliance, 1 patient could
not continue with RFA due to comorbidities and 1 due to
adverse events during the treatment.

Recurrences

During the follow-up, 6 patients (4.5%, 6/134 pts) had
recurrent neoplasia (5x LGIN, 1x HGIN), from these 2 patients
had persistent IM and 3 patients had macroscopic recurrence of
BE with recurrent IM (after its previous successful eradication).
The recurrences of IEN occurred within a median of 37 months
(range 24-53) after the RFA treatment.

Intestinal metaplasia recurred in 16 patients (15%, 16/106)
and in all of them, recurrence occurred at the level of neo-
Z-line. In 9 of these patients (56%) there were no signs of
macroscopic recurrence of BE. The differences in selected
parameters between patients who did and did not develop
recurrent IM are shown in Table II.

A total of 7 patients had macroscopic recurrence of BE; all
had persistent or recurrent IM. In 3 of them, recurrent IEN
was diagnosed.

The majority of patients with macroscopic recurrence of BE
and/or with recurrent IEN underwent successful endoscopic
re-treatment consisting of re-RFA (n=4), ER (n=2) or ,escape”
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argon plasma coagulation (n=3). In one patient with recurrent
BE without [EN, re-treatment was not indicated due to his age
and comorbidities.

In the multivariate logistic regression analysis adjusted
for age, gender and the length of the original BE segment, the
diagnosis of cancer was an independent risk factor for recurrent
IM after RFA (OR 7.0, 95% CI 1.6-30.9, p < 0.0005) (Fig. 2). We
did not find any other risk factors or predictors for persistent
or recurrent IM (gender, age, body mass index, length of BE,
presence/absence of hiatal hernia, primary diagnosis of LGIN
or HGIN, number of treatment sessions).

We observed no difference in selected parameters between
patients who did and did not develop recurrent neoplasia
(Table III). Similarly, the logistic regression analysis did not
detect any significant risk factor for recurrent neoplasia. These
results are probably biased by the low number of recurrent
neoplasia cases (n = 6). However, there was a trend (p=0.083)

Metaplasia-free survival

Survival probability (%)

oF

Number at risk
Group: AdenoCa
25 25 13 8 6 0 0 0
Group: Dysplasia
79 40 26 18 7 2 0

Fig. 2. Kaplan-Meier analysis of durability of complete remission of
intestinal metaplasia according to the primary diagnosis.
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Table III. Differences in selected parameters between patients who did and did not develop

recurrent neoplasia.

CR-N Recurrent neoplasia p
Age (years) 63.9+11.6 65.7 +11.0 0.722*
Gender 0.589*
Male 105 (83.3%) 6 (100%)
Female 21 (16.7%) 0
Primary diagnosis 0.083¢
EAC 31 (24.4%) 2(33.3%)
HGIN 40 (31.5%) 4 (66.7%)
LGIN 56 (44.1%) 0
BE length (cm) 4.6+32 27+1.8 0.149*
No. of treatment sessions 0.356*
1 53 (42.1%) 4(66.7%)
2 47 (37.3%) 2(33.3%)
3 or more 26 (20.6%) 0
CR-IM 94 (74.6%) 5(83.3%) 1.0*

BE: Barrett’s esophagus; CR-IM: complete remission of intestinal metaplasia; CR-N: complete
remission of neoplasia, EAC: early adenocarcinoma; HGIN: high grade intraepithelial neoplasia;
LGIN: low grade intraepithelial neoplasia. * Mann-Whitney, *Fisher exact, *Chi-squared with

Yates correction.

for an increased risk of recurrent neoplasia in patients with
the initial diagnosis of cancer or HGIN (vs. LGIN). Of note,
all patients with recurrent neoplasia had either persistent or
recurrent IM.

We did not detect persistent/recurrent IM or neoplasia
beneath the neo-squamous epithelium (“buried glands”) in
any patient.

Safety

We noticed treatment-related adverse events (AEs) in
23 patients (17%): 13 had chest pain, 8 developed stricture,
1 had mild injury of a tongue (mucosal tear) and 1 had
esophageal submucosal tear after balloon calibration. One
patient with esophageal stricture experienced perforation
during balloon dilatation and had to undergo esophagectomy.
All the remaining strictures were successfully managed
endoscopically.

DISCUSSION

In this retrospective analysis we found that among patients
with BORN who had undergone endoscopic treatment
consisting of RFA with or without ER (or ESD), 98.5% patients
achieved CR-N and 77.9% patients achieved CR-IM. After a
median of 27.5 months of follow-up, IEN recurred in 4.5%
of patients and recurrence of IM was observed in 15%. In
our cohort, no patient experienced a recurrence of or post-
treatment progression to adenocarcinoma.

The majority of the patients who did not achieve CR-IM,
or who experienced recurrent IM, had macroscopically a
normal neo-Z-line. Importantly, we did not detect any patient
with buried glands beneath the neo-squamous epithelium.
Procedure related adverse events were observed in 17% of the
patients, among them strictures in 6%.

In our hands, RFA effectiveness was similar to that
reported in several other studies, having achieved CR-N
above 90-95% with its low recurrence rate of 1-3% [5, 9, 10,
12, 13]. In our study, only 2 patients did not achieve CR-N.
One patient with initial diagnosis of low-grade IEN entered
endoscopic surveillance and has not progressed yet. The
second patient with multifocal high-grade IEN underwent
esophagectomy. During the follow up, a total of 6 patients
(4.5%) had a recurrence of IEN and all were successfully treated
endoscopically. The rate of recurrent neoplasia was similar to
other studies [17-20]. However, a recent final analysis of AIM
dysplasia trial showed a higher recurrence of neoplasia (17%)
[21]. There was a greater probability of recurrence in the first
year following CR-IM than in the following 4 years combined.
The higher rate of recurrent IEN in this study compared to our
results might be, at least partially, explained by the different
histopathological criteria used by the pathologists (Europe vs.
USA) to diagnose LGIN. In our study, all recurrences of IEN
occurred mainly within 2-4 years following RFA treatment.
Because of the low number of patients with recurrent neoplasia,
we were not able to find risk factors for recurrent neoplasia;
however, we found a non-significant trend for an increased
risk of IEN recurrence in patients with an initial diagnosis of
cancer or HGIN compared to patients with LGIN (p= 0.083).

Detection of post-RFA cancer may suggest an inappropriate
identification of the esophageal lesions, and thus, an
inappropriate indication for RFA. In several reports, post-
treatment cancers, even rare, have been described [5, 9, 11, 19,
20]. Post-RFA cancers most probably originate from buried
glands, or from the remnants of initially unrecognized cancer,
which was mistakenly ablated instead of resection therapy. Or,
cancers can progress from persistent/recurrent dysplasia [13].
For example, in the UK RFA registry, overall post-treatment
progression to cancer occurred in 2.1% [10]. Data from the US
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RFA registry shows very low incidence of post-RFA cancers
(6.1 per 1000 patient-year) [22]. Barrett’s esophagus length,
baseline histological grade and subsquamous buried glands
were independently associated with the development of post-
RFA cancer [23]. As we did not experience any recurrent
cancer, it shows that all four Czech centers conscientiously
perform diagnostic endoscopy before a definitive decision
about the subsequent treatment and our diagnostic process
and indication for either ER or RFA seem appropriate [24]. Of
note, the frequency of prior ER increased according to the UK
registry from an early stage of 48% to a current rate of 60% [25].

Together with CR-N, a CR-IM is nowadays considered as
another target of endoscopic treatment of BORN. Persistent
IM might be a risk factor for recurrence or the progression to
a more severe type of neoplasia. In one study, the recurrence
of neoplasia was as high as 32% in patients in whom IM
persisted after ablation therapy and was significantly lower in
those without persistent IM (9%) [26]. Other studies as well
as our study did not show that persistent or recurrent IM at
the level of macroscopically normal neo-Z-line is a risk factor
for progression or neoplasia recurrence. There is no doubt,
however, that persistent or recurrent IM in a macroscopically
visible segment of BE represents a risk for further progression
and these patients should undergo endoscopic re-treatment.

There are discrepancies among studies with regard to both
a complete remission of IM and a recurrence of IM. In some
studies, remission of IM was achieved in 93% of the patients
(Euro II trial) [9], while a meta-analysis showed CR-IM in
only 78% (CI 95% 70-86) of the patients. Our rate of CR-IM
(78%) lies in-between these data and we found that an initial
diagnosis of cancer was a significant risk factor for recurrent
IM after treatment.

Recurrence of IM occurred in 7-32% in published studies
[9,11,12,17,19,20,27]. We found a 15% rate of IM recurrence.
The longer follow-up and strict biopsy protocol might be
responsible for a higher rate of IM recurrence in our study as
compared to some other reports [9, 17, 19, 20]. The majority of
our IM recurrences occurred in patients with macroscopically
normal neo-Z-line. As the persistence or recurrence of IM at
the level of macroscopically normal neo-Z-line probably does
not carry an increased risk of progression, RFA re-treatment
is not indicated in these patients. Pouw et al. [28] showed that
among 43 patients with CR-IM following RFA for HGIN (or
early cancer), 12% had a histological recurrence of IM without
any macroscopic abnormality within the neo-Z-line. None of
them experienced recurrent neoplasia.

In another multicenter trial, the recurrence of IM in those
patients, who achieved CR-IM, was 13% [13] and none had
recurrent neoplasia. In our study, neoplasia recurred in 6
patients (4.5%): from these, 5 patients had recurrent IM and
3 patients had macroscopically normal neo Z-line. One of the
highest rates of recurrent IM was reported by Vaccaro et al.
[29], who found recurrent IM in 32% (15/47 pts) of the patients
and four of these patients had also recurrent neoplasia.

Thus, it seems that reporting of persistent or recurrent
IM in several previous studies did not differentiate between
patients with or without recurrence (or persistent) BE (=
macroscopically visible abnormality). Persistent or recurrent
IM within a macroscopically normal neo-Z-line does not seem
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to represent a significant risk factor for neoplasia or cancer
recurrence, but exceptions may occur. Nevertheless, as some
cases of progression have been reported, the patients after
successful endoscopic treatment of BORN still need endoscopic
surveillance. Intervals of this surveillance are not defined and
should probably depend on the initial diagnosis, as progression
is most frequent in patients with cancer.

Radiofrequency ablation is not free of complications. In
a systematic review and meta-analysis, Qumseya et al. [30]
showed an adverse event rate of 8.8%. The most common side
effect was stricture (5.6%), followed by bleeding - 1%, and
a low rate of perforation - 0.6%. In our analysis, we noticed
adverse events in 17% of patients, among them strictures in
6%. All strictures, except one, were successfully managed
endoscopically.

CONCLUSIONS

We confirmed that RFA is effective in achieving remission
of Barrett's esophagus-related neoplasia. The recurrence
rates of IM or neoplasia were low but not negligible. After
successful RFA for BORN, the patients still need endoscopic
surveillance. Diagnosis of cancer was a risk factor for recurrent
IM after RFA.
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ABSTRACT

Background & Aims: Patients after endoscopic treatment of Barrett’s esophagus (BE) related neoplasia
(BORN) should enter endoscopic surveillance with biopsies to detect persistent or recurrent neoplasia or
intestinal metaplasia (IM). Probe-based confocal laser endomicroscopy (pCLE) serves as a virtual biopsy and
could replace standard biopsies. However, the role of pCLE in patients after endoscopic treatment of BORN
has not been systematically assessed. The aim of this study was to compare pCLE with biopsies in detecting
persistent/recurrent IM/neoplasia.

Methods: A single center, prospective and pathologist-blinded study was performed. Patients after endoscopic
treatment of BORN (endoscopic resection or dissection, radiofrequency ablation) underwent surveillance
endoscopy with pCLE followed by biopsies.

Results: A total of 56 patients were enrolled: initial diagnoses were low-grade dysplasia (LGD) in 24 patients
(43%), high-grade dysplasia (HGD) in 12 patients (21%) and early adenocarcinoma (EAC) in 20 patients
(36%). Only one patient (2%) experienced recurrent neoplasia (LGD), which was diagnosed by pCLE only.
Twenty patients (35.7%) experienced persistent/recurrent IM, diagnosed by both pCLE and biopsies in 17
patients (17/30, 85%) and by pCLE only in 3 pts (3/30, 15%). Sensitivity, specificity, positive and negative
predictive values to diagnose recurrent/persistent IM did not differ significantly between pCLE and biopsies;
diagnostic accuracy was 100% (95%CI 93.6-100) for pCLE and 94.6 (95%CI 85.1-98.9%) for biopsies, p=0.25.
In patients with IM detected by both tested methods, pCLE detected significantly more goblet cells (median
43 per patient) than biopsies (median 12 per patient), p=0.01.

Conclusion: pCLE is at least as effective as standard biopsies in the detection of persistent/recurrent IM after
endoscopic treatment of BORN.

Key words: probe-based confocal laser endomicroscopy — Barrett's esophagus related neoplasia -
radiofrequency ablation - endoscopic resection- neo-Z-line - intestinal metaplasia.

Abbreviations: BE: Barrett’s esophagus; BORN: Barrett’s esophagus related neoplasia; CLE: confocal laser
endomicroscopy; CR-IM: complete remission of intestinal metaplasia; CR-N: complete remission of neoplasia;
EAC: early adenocarcinoma; ER: endoscopic resection; ESD: endoscopic submucosal dissection; HD-WLE:
high-definition white light endoscopy; HGD: high-grade dysplasia; IM: intestinal metaplasia; LGD: low-grade
dysplasia; pCLE: probe-based confocal laser endomicroscopy; RFA: radiofrequency ablation.
INTRODUCTION a stage when it may be treated endoscopically. Patients with
detected low-grade dysplasia (LGD), high-grade dysplasia
(HGD) and early cancer should undergo endoscopic treatment
as it decreases the risk of progression. The aim of endoscopic
treatment [endoscopic resection (ER), radiofrequency
ablation (RFA)] is not only to remove neoplastic lesions, but
also to eradicate the whole segment of BE to decrease the
risk of metachronous malignancy. Histologically, the aims
of endoscopic treatment are a complete remission of both
neoplasia (CR-N) and of intestinal metaplasia (CR-IM).
However, once BE is eliminated, patients still need endoscopic
surveillance because recurrences of both neoplasia and IM

Barrett’s esophagus (BE)
is a premalignant condition
with the risk of developing
adenocarcinoma, which is
gradually rising according to the
presence of dysplasia. Patients
with BE are undergoing regular
surveillance endoscopies with
biopsies to ensure a detection
of dysplasia or early cancer at
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can occur [1-5]. On surveillance endoscopy, biopsies should
be taken from the neo-Z-line (IM and/or neoplasia), from the
previously treated area (to exclude buried glands) and from
any macroscopically visible abnormality. Intervals between
surveillance endoscopies vary and principally depend on the
primary diagnosis (being the most frequent in patients with
early cancer and the least frequent in patients with LGD) [6-7].

Probe-based confocal laser endomicroscopy (pCLE) allows
real-time microscopic imaging. Its use has been recommended
asan add-on method to improve diagnosis of BE and to increase
the detection of neoplasia while decreasing the number of
biopsies needed [8-11]. On the other hand, pCLE has not been
recommended yet for patients in the follow-up after endoscopic
treatment of BE related neoplasia (BORN) given the lack of
scientific evidence. Only one randomized study specifically
addressed the role of pCLE in patients after RFA [12]. Wallace
et al. [12] showed no evidence that the addition of pCLE to
high-definition white light endoscopy (HD-WLE) imaging
would improve the management (no-treatment in those without
residual metaplasia/neoplasia or treatment in those with
residual metaplasia/neoplasia). However, pCLE might also be a
useful tool if it could replace standard biopsies in the detection
of persistent/recurrent IM or neoplasia. Several studies have
already shown that pCLE is equally effective as standard tissue
sampling methods in specific indications [13-15].

So far, no study has compared the diagnostic yield of
biopsies with that of pCLE in patients after endoscopic
treatment of BORN. Therefore, we designed the present
prospective, controlled and pathologist-blinded study to
compare pCLE to biopsies in detecting recurrent neoplasia
and/or persistent/recurrent IM in patients after endoscopic
treatment of BORN.

METHODS

Study design

This was a single-center, prospective and pathologist-
blinded study, which was approved by the local Ethical
Committee in June 2015. The study was performed in
agreement with the Declaration of Helsinki, including the
changes accepted in Soul, South Korea, during the 59th WMA
General Assembly. The study was registered at ClinicalTrials.
gov as NCT02922049.

Patients’ enrollment

All patients aged over 18 years who underwent a surveillance
endoscopy after successful endoscopic treatment of BORN in
our hospital between April 2016 and April 2019 were invited to
participate. Before enrollment, all patients signed an informed
consent form. Successful treatment of BORN was defined as a
complete macroscopic and microscopic remission of neoplasia
and macroscopic eradication of metaplastic mucosa (no visible
segment of BE).

The endoscopic treatment consisted of endoscopic
resection methods [ER or endoscopic submucosal resection
(ESD)], an ablation method (radiofrequency ablation — RFA)
or their combination. The exclusion criteria were no curative
treatment of esophageal cancer (those patients were referred
for surgery or adjuvant chemo-radiotherapy), no complete
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local remission of both neoplasia and/or BE, treatment with
anticoagulants, esophageal varices, active esophagitis, allergy
to fluorescein, polyvalent allergy or pregnancy. Prior to
enrollment, all patients were administered long-term treatment
with a proton pump inhibitor.

Endoscopy with pCLE

All patients underwent HD-WLE (Olympus 180 or 190,
Olympus Medical Systems, Tokyo, Japan). Patients were
given analgosedation with midazolam 2-5 mg intravenously,
if necessary. After careful inspection of the area of interest in
WLE, a pCLE examination was performed. Before pCLE, a 10%
fluorescein was administered intravenously in dose of 2.5-5 ml
(Fluorescite 100mg/ml inj sol, Alcon Pharmaceuticals, Czech
Republic). Then the CLE probe (GastroFlex™, MP-009-HDG,
Manua Kea Technologies, France) was introduced through
the working channel of an endoscope and the target areas
were then approached. Images were obtained and recorded
from the neo-Z-line (the whole circumference), from visible
tongues of metaplastic mucosa or any irregularities and from
the neosquamous esophageal epithelium (treated area).

After pCLE examination had been completed, biopsies were
obtained according to the study protocol (see below).

The recorded images were assessed by an experienced
pathologist trained in CLE (M.K.) who was blinded with regard
to the histology results of the standard biopsies.

Intestinal metaplasia in pCLE was defined by the presence
of columnar epithelium with villiform-like pattern containing
at least one regular cell with the dark ellipsoid vacuole with
regular margin, with the size about 20 micrometers (goblet
cell). The dysplastic BE was characterized by black cells
with irregular borders and shapes, high dark contrast to the
surrounding tissue, and irregular leaking capillaries in the
mucosa (Miami classification) [13].

Biopsies

After completion of pCLE examination, at least 4-6 biopsies
were taken from the neo-Z-line and at least 3 biopsies from the
neo-squamous epithelium above the neo-Z-line. Biopsies were
also taken from all visible abnormalities (tongues, islands).
All biopsies were obtained with large-capacity forceps (Radial
JawTM 4, Boston Scientific, Natick, MA, United States). The
specimen was fixed in 10% neutral buffered formalin and
processed for paraffin embedding. Five-micron tissue sections
had been cut and stained with hematoxylin and eosin for
histopathologic evaluation.

Definitive diagnosis of intestinal metaplasia and
neoplasia

Definitive (final) diagnosis of IM and/or neoplasia was
considered if both methods (biopsies and pCLE) reached the
same diagnosis or either biopsies or pCLE confirmed IM or
neoplasia. In such a case, histology slides or pCLE images had
to be reviewed to confirm the definitive diagnosis.

Main outcomes

The primary endpoints were: 1) to determine the
proportion of patients with recurrent neoplasia and with
persistent/recurrent IM diagnosed by standard biopsies
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and by pCLE; 2) to assess the sensitivity, specificity, positive
predictive value and negative predictive value of pCLE in
detecting persistent/recurrent IM and neoplasia with regard
to a definitive diagnosis of neoplasia or IM; 3) to detect the
number of glands and goblet cells detected on pCLE and on
standard histology (pCLE could have a theoretical advantage
of examining a larger area than biopsies).

Persistent IM was defined as the presence of IM in a patient
after successful treatment of neoplasia and macroscopic
eradication of BE. Recurrent metaplasia was defined as IM
detected in a patient with previously confirmed CR-IM on at
least 2 subsequent endoscopies.

Statistical analysis

Data are presented as counts and percentages, means
with standard deviations or medians with range. Sensitivity,
specificity, positive and negative predictive values with 95%
confidence intervals (CI) for both pCLE and biopsies to
confirm or exclude diagnosis of IM were calculated by using
an artificial reference standard that combines true positives
of both biopsies and pCLE [16]. Differences in proportions
of true positives (sensitivity), true negatives (specificity) and
true diagnoses (accuracy) were tested by McNemars test. An
overall agreement between biopsies and pCLE in diagnosing
IM was assessed by using a Cohens kappa statistic.

We were not able to calculate these parameters for neoplasia
because recurrent neoplasia occurred only once. The Student's
t-test was used to compare the mean number of glands/goblet
cells assessed with either pCLE or biopsies and the value of less
than 0.05 was considered significant. We planned to include
at least 50 patients (cross over design, expected diagnostic
accuracy of biopsies 80%, 95%CI: 65-90, p=0.05, 80% study
power).

RESULTS

Patients’ characteristics

A total of 56 patients (48 males, 8 females) were enrolled
(Fig. 1) and baseline characteristics are shown in Table I. The
endoscopic procedure with pCLE was well tolerated by all
patients. One patient experienced a mild allergic reaction with

117 patients underwent surveillance endoscopy
after endoscopic treatment of BORN

rash caused by fluorescein, which was successfully treated with
a single intravenous application of an antihistamine.

Probe-based CLE and biopsies in diagnosing recurrent
neoplasia

Only 1 patient (1/56, 1.8%) experienced recurrent neoplasia
- LGD, which was diagnosed by pCLE but not by histology (Fig.
2). This patient underwent successful re-RFA (HALO 60). As
no other recurrences of BORN occurred, we were unable to
compare the effectiveness of pCLE and of biopsies in detecting
recurrent neoplasia as planned. However, our results show
that biopsies and pCLE are comparable in excluding recurrent
BORN, because in all the remaining patients no recurrent
neoplasia was diagnosed with either biopsies or pCLE.

We also did not detect any patient with buried glands within
neosquamous epithelium either with pCLE or with biopsies.

Probe-based CLE and biopsies in diagnosing persistent/
recurrent IM

In a total of 36 patients (64.3%) IM was not detected by
either pCLE or biopsies. Twenty patients experienced persistent
or recurrent IM (35.7%). pCLE detected IM in all 20 patients
(Fig. 3), biopsies detected IM in 17 patients (Fig. 4). Biopsies
did not detect any patient with IM in whom pCLE was negative
for IM. All persistent/recurrent IM occurred at the level of
macroscopically normal neo-Z-line.

Diagnostic accuracy

Sensitivity, specificity, positive predictive value and
negative predictive value of pCLE and biopsies did not
differ significantly (Table II). Agreement between pCLE and
histopathological findings in detecting IM was 94.6% (Table
II). Cohens kappa statistic showed almost perfect agreement
between the two tests (0.88, 95%CI 0.747 - 1.000).

Analysis of detected glands and goblet cells

A total of 639 biopsies were taken from all patients (8 -12
biopsies per patient) and 195 biopsies were taken from 17
patients with IM (detected in biopsies). In these IM positive
patients, 169 biopsies (87%) were free of IM while 26 biopsies
(13%) detected IM. Moreover, in these 17 patients, biopsies

44 patients did not fulfil inclusion

73 patients eligible for enrollment
(fulfilling inclusion criteria)

v

criteria or had exclusion criteria

v

56 patients signed ICF and were enrolled with
pCLE and standard biopsies

v

17 patients did not sign ICF

Fig. 1. Flow diagram of patient selection.
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Table I. Baseline characteristics

Adenocarcinoma  High-grade Low-grade
dysplasia dysplasia
No. of patients (%) 20 (36%) 12 (21%) 24 (43%)
Mean age - years (range) 68 (42-81) 68 (51-77) 62 (48-79)
Median length of BE - cm (range) 1(1-7) 4(1-12) 3(1-10)
Modalities of BORN treatment:
« ER or ESD only 6 (30%) 1(8.3%) 2(8.3%)
« ER/ESD with RFA 14 (70%) 7 (58.3%) 4 (16.7%)
« RFA only 0 (0%) 4(33.3%) 18 (75%)
Median follow-up after therapy - months (range) 12 (4-66) 65 (4-97) 13 (4-65)

BE: Barrett’s esophagus; BORN: Barrett’s esophagus related neoplasia; ER: endoscopic resection; ESD:
endoscopic submucosal dissection; RFA: radiofrequency ablation.

detected a total of 250 glands and 1,407 goblet cells while
pCLE found 278 glands containing 1784 goblet cells (Table
III). pCLE detected significantly more goblet cells (median 43
per patient, range 7-676) than biopsies (median 12 per patient,
range 3-659), p=0.01.

DISCUSSION

In our study, we have demonstrated that pCLE has a
comparable effectiveness to standard biopsies in detecting
persistent or recurrent IM in patients who have undergone
endoscopic treatment of BORN. Furthermore, pCLE was
equally effective as biopsies in excluding recurrent neoplasia
and finally, pCLE detected significantly more goblet cells than
biopsies in patients with IM.

Barrett’s esophagus is a premalignant condition; patients
with BE have an increased risk of developing esophageal
adenocarcinoma with an annual incidence of 0.12-0.2% in
patients without dysplasia, 10-15% in patients with LGD
and 13-25% in patients with HGD [17-21]. For this reason,
patients with nondysplastic BE should enter endoscopic
surveillance with biopsies to detect dysplasia or early cancer
and subsequently the majority of patients could be successtully
managed endoscopically.

Patients with LGD, HGD or early adenocarcinoma are good
candidates for endoscopic treatment, consisting of ER or ESD
(any visible lesion or cancer) and/or of ablative method (most
frequently RFA). Endoscopic resection combined with RFA is
now considered as a gold standard for treatment of patients

with early esophageal adenocarcinoma. Radiofrequency
ablation alone is the first-line treatment for patients with flat
BE with confirmed LGD or HGD [6, 22-24].

The aim of endoscopic treatment is to remove both
neoplasia and the remaining segment of BE. Ideally, a patient
after a successful endoscopic treatment should be free of both
neoplasia and IM; CR-N and CR-IM are considered as the
main outcome in patients undergoing endoscopic treatment
of BORN. Several studies demonstrated that endoscopic
treatment is effective and safe. The rates of CR-N and CR-IM
are 80-93% and 70-88%, respectively [14, 25-27].

However, recurrences of both BE and neoplasia may
occur and persistent IM detected after successful endoscopic
treatment, (when BE macroscopically disappeared and CR-N
but not CR-IM was achieved) carries, at least a theoretical
risk of further progression. For example, Orman et al. [26]
showed in a meta-analysis of 18 studies with 3,802 patients
that CR-IM and CR-N were achieved in 78% and 91%,
respectively. Recurrences of IM and neoplasia were detected
in 13% and 1.6% of patients. Our recently published study
found that among patients with BORN who had undergone
endoscopic treatment, 98.5% of patients achieved CR-N
and 77.9% patients achieved CR-IM [14]. Neoplasia and IM
recurred in 4.5% and 15% of patients. Worth noting is that the
majority of IM recurrences occurred without a recurrence of
the macroscopically visible BE segment. Also other studies
reported a recurrence of IM in 2-20% and recurrence of
neoplasia in 2-7% [28, 29].

Fig. 2.The only patient with low grade dysplasia detected with pCLE (but not with histology). On pCLE image
we can differentiate black epithelium with irregular cellular border (1) and irregular vessels (2).
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without intestinal metaplasia, pCLE with intestinal metaplasia (left - H&E; right - pCLE),
arrow - tall blue cells, without intestinal metaplasia, * intestinal metaplasia — goblet cells.

R e bt

Fig. 4. Agreement in detection persistent/recurrent intestinal metaplasia (left - H&E;
right - pCLE.), 1= epithelium, * intestinal metaplasia — goblet cells.

Table II. pCLE vs. biopsies in detecting IM after treatment of BORN

pCLE Biopsies p
Sensitivity 100% 85% 0.25
(95%CL: 80-100%)  (95%Cl: 62.1-96.8)
Specificity 100% 100% 1
(95%CI: 88-100) (95%CI: 88-100)
Positive predictive value 100% 100% 1
(95%CI: 80-100) (95%CI: 77.1-100)
Negative predictive value 100% 92.3% 1
(95%CI: 88-100) (95%:CI: 78 - 98)
Accuracy 100% 94.6% 0.25
(95%CI: 93.6-100) (95%CI: 85.1-98.9)
Agreement between pCLE 94.6 % 0.88

and histopathological findings

(95%CI:0.747-1.000)*

* Cohen kappa statistic; pCLE: probe-based confocal laser endomicroscopy; IM: intestinal metaplasia

Table III. pCLE vs. biopsies in detection of glands and goblet cells (analysis
of 17 patients with intestinal metaplasia in both biopsies and pCLE). pCLE
detected significantly more goblet cells.

Biopsies pCLE p
No of glands detected (total) 250 278
No. of glands per patient (median, 3 (1-87) 8 (4-95) 0.45
range)
No. of detected goblet cells (total) 1,407 1,784
No. of goblet cells per patient 12 (3-659) 43 (7-676) 0.01

(median, range)

Therefore, patients after successful endoscopic treatment of
BORN still need endoscopic surveillance. In contrast to patients

with naive BE, the risk factors for recurrences of neoplasia or
IM are not fully elucidated and, therefore, the appropriate
intervals between endoscopies are still matter of discussion
[30]. Nevertheless, it seems that the risk of recurrence is higher
in patients with advanced initial histopathological diagnosis
(e.g. cancer) compared to patients with less advanced stages
(e.g. LGD) [7, 14]. Thus, surveillance endoscopies should be
adhered to more frequently in patients with adenocarcinoma
and less frequently in patients with an initial diagnosis of LGD.
Surveillance endoscopy consists of careful inspection and of
biopsies taken from any visible abnormality (lesion, new islands
of tongues of metaplastic mucosa), from the neo-Z-line and
from the esophageal neo-squamous epithelium (to rule out
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buried glands). In cases of recurrence (visible segment of BE
or neoplasia), another session of endoscopic treatment should
be considered. In cases of persistent/recurrent IM within
macroscopically normally appearing neo-Z-line, re-treatment
is usually not indicated [14, 31, 32].

Confocal laser endomicroscopy is a relatively new method
enabling real-time microscopic imaging. The currently
available system for pCLE allows examination throughout the
whole digestive system as the probe may be introduced through
the working channel of a standard endoscope (esophagus,
stomach, colon) or a cholangioscope (biliary tree, pancreatic
duct) or through a needle for biopsy during endoscopic
ultrasound. Confocal laser endomicroscopy may be useful
either as a complementary tool to increase diagnostic yield of
standard diagnostic methods or as a tool allowing replacement
(full or partial) of current diagnostic methods.

Probe-based CLE reliably diagnoses IM in patients with
BE [8-10] and is not inferior to biopsies in excluding BORN
[33]. Two studies in patients with BE [9, 15] demonstrated
that the use of pCLE may decrease the number of biopsies
needed to diagnose neoplasia and that pCLE improved
detection of HGD/early adenocarcinoma if added on HD-
WLE. A combination of narrow band imaging, pCLE and
HD-WLE resulted in an excellent sensitivity (100%) for
diagnosis of HGD/adenocarcinoma [9]. Moreover, biopsies
could be avoided in 60% of patients. Our recent study showed
that pCLE is at least as effective as standard biopsies in terms
of diagnostic accuracy in patients with esophageal/gastric
macroscopically visible lesions [34]. Thus, the usefulness of
pCLE in the assessment of patients with BE lies in improving
the diagnostic yield for BORN and/or in reducing the number
of biopsies (in patients with a visible esophageal lesion pCLE
could even replace biopsies).

In this study we examined whether pCLE could also be
useful in patients after successful endoscopic treatment of
BORN. We demonstrated that pCLE may be useful in this
indication because it was at least equally effective as biopsies in
detecting persistent/recurrent IM and in excluding neoplasia.
Among 20 patients with IM, pCLE diagnosed all of them while
biopsies missed IM in 3 patients. So far, only one randomized
trial assessed the role of pCLE in the assessment of residual
BE during endoscopic treatment of BORN. The main outcome
was the proportion of optimally managed patients (correctly
indicated treatment of patients with residual IM/neoplasia
and no treatment of patients without IM/neoplasia). The
study concluded that complementary use of pCLE failed to
increase the number of patients with optimal management
[12]. However, there are several differences when interpreting
results of these two studies: firstly we compared both pCLE and
biopsies, but did not test whether pCLE could have improved
the diagnostic yield of biopsies; secondly, we did not examine
patients before achieving treatment success, but we included
only patients who had successfully completed treatment of
BORN; finally the image interpretation in our study was
performed off-line (and not real-time), which could have
influenced their “negative” result.

Unfortunately, due to a very low number of patients with
recurrent neoplasia, we were unable to compare pCLE with
biopsies in detecting recurrent neoplasia. This would have
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been the most relevant endpoint from a clinical point of view.
Nevertheless, in view of a very low rate of recurrent neoplasia
after ER/RFA (2-7%), a study comparing pCLE and biopsies in
detecting recurrent neoplasia is probably unrealistic, because
it would require inclusion of a high number of patients (e.g.
with 2% neoplastic recurrence rate, such a study would need
to include 1,000 patients to find 20 with recurrent neoplasia).
However, as pCLE reliably diagnoses BORN in patients with
naive BE, we may anticipate that CLE could also reliably
diagnose recurrent neoplasia. Of note, the diagnosis (and
subsequent re-RFA) of the only patient with recurrent LGD in
our study was solely based on pCLE as biopsies were negative
(Fig. 2).

Our findings may raise questions about their clinical
significance because the real clinical impact of persistent/
recurrent IM within a normal neo-Z-line remains unclear (in
contrast to recurrent neoplasia or recurrent visible segment of
BE with IM). Nevertheless, biopsies from normal neo-Z-line
are recommended during surveillance endoscopies to detect
IM, because eradication of IM is considered as an important
target of endoscopic treatment of BORN [23, 27].

On the other hand, our study shows that pCLE is reliable in
excluding recurrent neoplasia as well as buried glands beneath
the neosquamous epithelium because pCLE did not show any
false-positive result.

Our study also assessed how many glands and goblet cells
were examined by pCLE compared to biopsies in patients with
IM. Probe-based CLE detected significantly more goblet cells
compared to biopsies. This result is not very surprising taking
into account that biopsies were taken from 3-6 specific sites
within the neo-Z-line but pCLE images were recorded from
around the whole circumference of the neo-Z-line. We may
therefore speculate, that pCLE could have a higher likelihood
of detecting recurrent neoplasia.

The major drawback of pCLE is the high cost, which is
significantly higher compared to histopathology (500 USD
for pCLE vs. 150-200 USD for 5 biopsies) and unfortunately,
pCLE is generally not reimbursed.

Our study has some limitations. First only a limited
number of patients were included and consequently only one
patient with recurrent neoplasia which did not permit the
assessment of pCLE in diagnosing recurrent neoplasia. The
limited number of patients with persistent/recurrent IM may
also be responsible for surprisingly excellent results of pCLE
(sensitivity and specificity 100%); with an increased number
of patients, the results would have been probably more realistic.
However, Kiesslich et al. [10] previously reported “close to
perfect” sensitivity (98.1%) in diagnosing IM in patients with
BE. Off-line assessment of pCLE images may also be considered
as a limitation as the possibility of real-time diagnosis belongs
to the principal advantage of pCLE.

CONCLUSIONS

Our study shows that pCLE may be useful in patients
undergoing endoscopic surveillance after endoscopic treatment
of BORN because it is at least as effective as biopsies in
detecting persistent/recurrent IM and in excluding recurrent
neoplasia and buried glands. Due to the low number of
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patients with recurrent neoplasia we were unable to compare
pCLE with biopsies in diagnosing recurrent neoplasia.
Nevertheless, we believe that this clinical setting might be
another good indication for pCLE among already tested and
proven indications.
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Abstract

AIM: To assess the sampling quality of four different
forceps (three large capacity and one jumbo) in
patients with Barrett's esophagus.

METHODS: This was a prospective, single-blind
study. A total of 37 patients with Barrett’s esophagus
were enrolled. Targeted or random biopsies with all
four forceps were obtained from each patient using a
diagnostic endoscope during a single endoscopy. The
following forceps were tested: A: FB-220K disposable
large capacity; B: BI01-D3-23 reusable large capacity;
C: GBF-02-23-180 disposable large capacity; and
jumbo: disposable Radial Jaw 4 jumbo. The primary
outcome measurement was specimen adequacy,
defined as a well-oriented biopsy sample 2 mm or
greater with the presence of muscularis mucosa.

RESULTS: A total of 436 biopsy samples were
analyzed. We found a significantly higher proportion of
adequate biopsy samples with jumbo forceps (71%)
(P < 0.001 vs forceps A: 26%, forceps B: 17%, and
forceps C: 18%). Biopsies with jumbo forceps had

May 7, 2015 | Volume 21 | Issue 17 |



the largest diameter (median 2.4 mm) (P < 0.001
vs forceps A: 2 mm, forceps B: 1.6 mm, and forceps
C: 2mm). There was a trend for higher diagnostic
yield per biopsy with jumbo forceps (forceps A: 0.20,
forceps B: 0.22, forceps C: 0.27, and jumbo: 0.28).
No complications related to specimen sampling were
observed with any of the four tested forceps.

CONCLUSION: Jumbo biopsy forceps, when used
with a diagnostic endoscope, provide more adequate
specimens as compared to large-capacity forceps in
patients with Barrett's esophagus.

Key words: Barrett’s esophagus; Barrett's esophagus-
related neoplasia; Biopsy forceps; Jumbo forceps;
Specimen adequacy

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Good quality biopsy specimens are required
for reliable diagnosis of early neoplasia in patients with
Barrett's esophagus. It remains controversial whether
the use of jumbo forceps provides an advantage over
large-capacity forceps. We compared the sampling
quality using four different biopsy forceps. Biopsies were
obtained using a diagnostic endoscope during a single
endoscopy. We found a significantly higher proportion
of adequate biopsy samples with jumbo forceps as
compared to the three large capacity forceps. Thus,
jumbo biopsy forceps, when used with a diagnostic
endoscope, provide more adequate specimen as
compared to large-capacity forceps.

Martinek J, Maluskova J, Stefanova M, Tuckova I, Suchanek
S, Vackova Z, Krajciova J, Kollar M, Zavoral M, Spicak J.
Improved specimen adequacy using jumbo biopsy forceps in
patients with Barrett’s esophagus. World J Gastroenterol 2015,
21(17): 5328-5335 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v21/117/5328.htm DOI: http://dx.doi.
org/10.3748/wjg.v21.i117.5328

INTRODUCTION

Barrett’s esophagus (BE) is a precancerous lesion, and
the patients with BE should be included in surveillance
programs involving regular endoscopic examinations
with biopsies. The aim of such surveillance is an early
detection of intraepithelial neoplasia (IEN) or cancer'"..
If detected early, IEN or esophageal adenocarcinoma
can completely be cured using endoscopic methods
such as endoscopic resection and ablation. For patients
with BE without IEN, a surveillance endoscopy with
four-quadrant biopsies at 2-cm intervals performed
every three to five years is commonly recommended,
though it is not evidence based™. Despite the
promising results of advanced imaging modalities with
targeted biopsies', a traditional protocol with random
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biopsies is presently considered as the gold standard
for BE surveillance'.

For biopsy, the choice of forceps has traditionally
been among standard, large-capacity, or jumbo
forceps. While the standard and large-capacity forceps
are used with a standard diagnostic endoscope,
the jumbo forceps are recommended for use with
a therapeutic endoscope with a larger (3.2 mm)
channel. However, the new Radial Jaw 4 (RJ4; Boston
Scientific, Natick, MA, United States) jumbo forceps
have been successfully tested with standard diagnostic
endoscopel®”..

Most of the studies found jumbo forceps superior to
standard or large capacity forceps in terms of specimen
quality, adequacy, or diagnostic yield™®®®%, A recent
study challenged the requirement for jumbo forceps
over large-capacity forceps in patients with BE™, The
authors found similar rates of adequate specimens
with the large-capacity forceps (used with a diagnostic
endoscope) when compared with the jumbo forceps
(used with a therapeutic endoscope). The insufficient
quality of biopsy specimen collected by jumbo forceps
used with a therapeutic endoscope can be explained
by the fact that maneuvering and taking biopsies from
the esophagus with a larger therapeutic endoscope are
more difficult as compared to a standard endoscope.

Here we present a study comparing the per-
formances of three types of large-capacity forceps and
one type of jumbo forceps (all forceps were used with
a diagnostic endoscope) in terms of quality of biopsy
specimen in patients with BE. We hypothesized that
the use of jumbo forceps with a diagnostic endoscope
provides more adequate specimens compared to large-
capacity forceps.

MATERIALS AND METHODS

The study was begun in January 2012 at the University
Military Hospital in Prague, but later completed in
the Institute for Clinical and Experimental Medicine
in Prague, where the principal investigator moved in
November 2012. The study was continued through
March 2013. The study was approved by the
institutional review boards of both institutions. Neither
financial support nor any free commercial devices were
received.

Study design

This was a prospective clinical trial. Two experienced
physicians performed all endoscopic examinations.
They were not blinded because the four types of
forceps are visually different; however, the two
pathologists, who evaluated the histologic specimens,
were blinded with respect to the type of forceps used.
For collecting biopsy specimens, all four tested forceps
were used in a random order in each patient (the order
of the four tested forceps was provided in a sealed
opaque envelope for each patient before starting the
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Figure 1 Easy passage of jumbo Radial Jaw 4 forceps through a 2.8 mm
channel.

endoscopy).

Patients

All consecutive patients examined in our department
during the study period, with endoscopic finding of BE
with a metaplastic segment longer than 2 cm, were
invited to participate. Although a total of 51 patients
matching the inclusion criteria were invited, 37 patients
were finally enrolled in the study. All the participants
provided informed written consent. Exclusion criteria
include: inability to give informed consent, prominent
or depressed macroscopically visible lesion (exception
being the patients with flat lesions of type 0-IIb), an
upper gastrointestinal endoscopy with biopsies two
months prior to enrollment, esophagitis, previous
diagnosis of esophageal carcinoma, previous en-
doscopic resection or ablation therapy, participation
in another clinical trial, esophageal varices, and
treatment with anticoagulants (the use of antiplatelet
agents was permitted).

Biopsy forceps

Following are the four different types of forceps
(with spikes) used for this study: A: FB-220K large
capacity disposable biopsy forceps (Olympus Corp.,
Tokyo, Japan) with an outer diameter of 2.45 mm;
B: BIO1-D3-23 large capacity reusable biopsy forceps
(Medwork, GmbH, Héchstadt/Aisch, Germany) with an
outer diameter of 2.3 mm; C: GBF-02-23-180 large
capacity disposable biopsy forceps (Medi-Globe GmbH,
Rosenheim, Germany) with an outer diameter of 2.3
mm; and jumbo: RJ4 disposable jumbo biopsy forceps
with an outer diameter of 2.84 mm. The RJ4 jumbo
forceps can safely be used with a standard diagnostic
endoscope (Figure 1).

Upper gastrointestinal endoscopy and biopsy protocol

All endoscopies were performed using a diagnostic
endoscope (GIF FQ 260 Z, Olympus Corp., Tokyo,
Japan). An intravenous sedation with midazolam
(3-5 mg) was administered if judged necessary. BE
was classified using the Prague C and M criteria. For
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reliable detection of suspect areas or visible lesions,
the whole esophagus was first flushed with water,
followed by the careful examination with tri-modal
imaging (autofluorescence, narrow-band imaging,
high-resolution endoscopy).

According to the length of the Barrett’s segment,
the total number of biopsies was estimated and
consequently, the approximate number of biopsies to be
taken with each forceps was determined. For example,
in a patient with BE C6M6, the total estimated number
of biopsies was 16 (four biopsies each at 0 cm, 2 cm, 4
cm, and 6 cm). Therefore, four biopsies were taken by
each of the tested forceps; the first set of four biopsies
was taken with one forceps, followed by a second set of
four biopsies taken with another forceps, etc.

In patients with a visible lesion (type 0-IIb) or
mucosal irregularities, the targeted biopsies only were
taken in separate containers. In patients without
targeted biopsies, standard random four-quadrant
biopsy samples according to the Seattle protocol were
obtained for every 2 cm for the entire length of BE.
Biopsies were started at the gastroesophageal junction
and then continued proximally. Thus, we performed
part of the Seattle protocol with each forceps in turn.

The specimens were collected in separate containers
according to the type of forceps (every container
contained specimens taken by only one type of forceps)
and the level of esophagus.

The biopsies were taken using a “turn and suck”
technique. After the esophageal mucosa was positioned
in front of the endoscope, the forceps were opened,
and the suction was applied. Thereafter, the forceps
were closed, suction was revealed, and after the visual
control, specimens were finally taken one at a time.
The biopsy tissues were formalin fixed and processed
for paraffin embedding. Specimens were not mounted
before immersion fixation. Five-micron tissue sections
were cut and stained with hematoxylin and eosin for
histopathologic evaluation.

Pathologic assessment

Two expert pathologists independently evaluated each
sample and settled all discrepancies by consensus.
For each biopsy specimen, the following data were
collected: size including the largest diameter, deepest
tissue layer present, and quality of specimen ori-
entation. Good orientation was defined as having two
or more tissue layers with correct depth order in linear
fashion. The histopathologic diagnosis of each specimen
was recorded along with the presence or the absence of
intestinal metaplasia. Additionally, we also recorded the
overall diagnosis for each patient based on the highest
degree of intraepithelial neoplasia.

Study outcomes

We used the same definition of the primary outcome as
was used by Gonzalez et al'''!, and the authors defined
the primary outcome as the specimen adequacy for
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Figure 2 Esophageal biopsy with jumbo Radial Jaw 4 forceps and a large defect after the biopsy, without bleeding.

Table 1 Principal results of the study 7 (%)

Variable Total Forceps type

(n = 436) Large-capacity Jumbo

A B C (Il = 92)
(n =121) (n = 115) (n = 108)

Adequate 136 (31)  32(26) 20 (17) 19 (18) 65 (71)""
specimen
Median size, 2 2 1.6 2 2.4
mm
Muscularis 205 (47) 54 (45)° 26 (23) 51 (47)° 74 (80)>*
mucosa
present
Good 269 (62) 74 (61)" 51 (44) 73 (66)" 71 (77)"

orientation

PP <0.001 vs A; “P < 0.001 vs B; P < 0.001 vs C; °P < 0.005 vs B; "P < 0.01 vs B.

histologic assessment; an adequate biopsy sample
was defined a priori as a well-oriented specimen of
2 mm or greater diameter with at least the presence
of muscularis mucosa. Secondary outcomes included
detection of intestinal metaplasia and/or intraepithelial
neoplasia (diagnostic yield) and adverse events.

Statistical analysis
Data are presented as mean = SD or median with
ranges or appropriate percentiles. The four forceps
were compared by performing the overall Fisher’s
exact tests for categorical data, analysis of variance for
normally distributed data, and Kruskal-Wallis tests for
non-normally distributed data. Normality was assessed
by the Skewness-Kurtosis test. If the overall testing
showed a significant difference among groups (P <
0.05), then pair-wise comparisons between groups
were performed by using the Fisher’s exact test and
Wilcoxon rank-sum test with Bonferroni correction for
multiple comparisons (n = 6, statistical significance
for pair-wise comparisons was defined as P < 0.008).
Overall diagnostic yield (per biopsy analysis) was
calculated as the number of biopsy samples with
IEN divided by the total humber of biopsy specimens
obtained with the respective forceps.

In this study, at least 90 biopsies were taken by
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each forceps for detecting 15% difference between
any two forceps in main outcome parameter (specimen
adequacy) with study power of 80% and overall
significance level of P < 0.05.

RESULTS

Patients and endoscopy

A total of 37 patients with a median age of 61 years
(range: 27-72 years, male: 31, female: 6) were
enrolled in the study. The median length of BE
segment was 6 cm (range: 2-12 cm). All endoscopies
were performed as an outpatient procedure without
adverse events such as bleeding or perforations,
and the patients did not experience any delayed
complications such as bleeding. All minor bleedings
after biopsies resolved spontaneously. Patients did not
complain of any pain or increased discomfort during or
after the procedure.

Neither of the endoscopists experienced any
problems getting through the diagnostic channel with
the jumbo RJ4 forceps; there was sufficient space
around the forceps (Figure 1). One issue we found
while taking the biopsies with jumbo forceps was
that often, large mucosal defects were created in the
esophagus, even though clinically the patients did not
come to harm (Figure 2).

Quality of biopsy specimens

Table 1 and Figure 3 present the summaries of the
principal results. A total of 436 biopsies were taken;
this represents on average 11.8 biopsies per patient
(range: 4-25).

More than two-thirds of biopsies taken with
jumbo forceps, were adequate (71%), which was
significantly more compared to the large-capacity
forceps (P < 0.001). Muscularis mucosae were present
in 80% of the samples obtained by jumbo forceps.
We obtained significantly larger specimens (2.4 mm)
using the jumbo forceps (P < 0.001 vs large-capacity
forcepts). Specimens taken with jumbo forceps and
large-capacity forceps A and C were well-oriented in
60%-70% of samples, whereas 66% of specimens
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Size
mm
6 < 0.001
5 L < 0.001 ‘
\

4l 0.8 < 0.001

\ || \
3L 0.07 0.003

\ |1 \
2L Y ——
0 | | | |

A B C D-Jumbo

Figure 3 Specimen sizes obtained with large-capacity (A-D) and jumbo
forceps. Box-Whisker plot.

obtained with forceps B were not well-oriented. Figure
4 presents the photomicrographs of adequate and
inadequate biopsy samples.

Detection of intestinal metaplasia, intraepithelial
neoplasia, and diagnostic yield

Intestinal metaplasia was detected in all patients, but
not in all (89%) biopsy specimens. Thirteen patients
(35%) had BE without IEN, whereas low-grade IEN
was detected in 20 (54%) and high-grade IEN was
detected in four patients (11%). Despite the trend
for a higher diagnostic yield with jumbo forceps, we
did not find any significant differences in detecting
intestinal metaplasia or IEN among the four studied
forceps (Table 2).

DISCUSSION

In this study, we obtained a significantly higher
proportion of adequate biopsy samples with jumbo
RJ4 forceps as compared to the biopsy specimens
obtained with the other three large-capacity forceps.
Larger specimens containing muscularis mucosae
(in 80% of samples) were obtained using the jumbo
forceps; among the collected specimens, 77% were
well-oriented. We chose a percentage of adequate
specimens defined a priori as the main outcome
parameter, similar to other studies comparing
standard, large-capacity, and jumbo (RJ4) forceps!''..
Surprisingly, in this study, the authors found that
standard or large-capacity forceps produced ade-
quate specimens in 38% and 32% of samples,
respectively, which were significantly more than the
samples collected with RJ4 jumbo forceps used with a
therapeutic endoscope (25%). The specimens obtained
with jumbo forceps had the largest diameter but the
lowest proportion of well-oriented specimens (44%)™.

Many other studies have reported that jumbo
forceps collect superior quality biopsy specimens
compared to standard or large-capacity forcepst>®*,
Jumbo forceps (RJ4) is superior than other types
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Table 2 Detection of intestinal metaplasia and intraepithelial

neoplasia 7 (%)

Variable Total Forceps type

(n = 436) Large-capacity Jumbo

A B C (Il = 92)
(m=121) (m = 115) (n = 108)

Intestinal 386 (89)  103(85) 99 (86) 98 (91) 86 (93)
metaplasia
No IEN 332(76) 97 (80) 90 (78) 79(73) 66 (72)
Low-grade  91(21)  22(18) 22 (19) 26 (24) 21 (23)
IEN
High-grade 13 (3) 2(2) 3(3) 33) 5 (5)
IEN
Diagnostic 0.24 0.20 0.22 0.27 0.28
yield (per
biopsy)

IEN: Intraepithelial neoplasia.

of forceps in terms of the followings factors: (1) in
obtaining adequate surveillance biopsies in patients
with inflammatory bowel disease™; (2) in obtaining
accurate diagnosis of submucosal lesion'®’; (3) in
removing small, sessile colorectal polyps™; and (4) in
tissue acquisition in patients with BE®'?. In the study
by Komanduri et al®, R14 jumbo forceps provided
79% adequate samples and large-capacity forceps
collected 16% of adequate samples.

Similar to our study, there have been two other
studies™'") comparing the performance of RJ4 jumbo
forceps with other forceps; however, different types
of endoscopes were used for biopsies with jumbo
forceps. As with the present study, Komanduri et a/
studied the performance of RJ4 jumbo forceps with
a standard diagnostic endoscope (channel 2.8 mm)
and obtained 79% adequate samples. On the other
hand, Gonzalez et af''"! examined RJ4 jumbo forceps
with a therapeutic endoscope with a larger channel
(3.2 mm), but obtained only 25% adequate samples.
Manipulation and maneuvering with a therapeutic
endoscope in the esophagus is difficult compared to
a standard endoscope. The “turn and suck technique”
requires directing the tip of the endoscope against
the esophageal wall in an appropriate angle; for
a therapeutic endoscope, such alignment is more
problematic. This might explain the higher percentage
of biopsy specimens with an improper orientation (and
consequently the low percentage of adequate samples)
in the study by Gonzalez et a/f'!l,

Jumbo forceps have traditionally been recommended
for use with therapeutic endoscopes, which was the
basis of the original Seattle biopsy protocol™*?!, However,
similar to our study, there are two other reports where
the authors also used R14 jumbo forceps successfully
with a standard diagnostic endoscope®®®, and we, like
others, did not experience any difficulties in introducing
the jumbo forceps through the smaller channel.

The main aim of the surveillance of patients
with BE is the early detection of IEN or esophageal
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Figure 4 Specimen orientation. Hematoxylin and eosin-stained examples of an adequate, well-oriented specimen (A) and an inadequate specimen due to the bad

orientation (B).

adenocarcinoma, allowing less-invasive endoscopic
treatment. Although any benefit has yet to be de-
monstrated in a randomized control trial (one is
underway in the UK at this time), endoscopic surveillance
is recommended. Nevertheless, several studies
have suggested that patients with BE who undergo
surveillance benefit from early-stage cancer diagnosis
and improved survival™>™; however, no association was
found between reduced risk of death from esophageal
adenocarcinoma and endoscopic surveillance!*®.,

The surveillance of patients with BE is still based
on random four-quadrant biopsies every 1-2 cm with
large-capacity forceps performed every 3-5 years'.
Although the type of forceps undoubtedly influences
specimen adequacy, a majority of available guidelines
do not recommend any particular type of forceps to be
used for surveillance biopsies™*'”. The random biopsy
protocol is time consuming, and an increasing length
of BE segment decreases physician adherence to the
protocol"®, Therefore, multiple modern advanced
imaging modalities (e.g., narrow-band imaging) have
been developed and tested to allow targeted biopsy
strategies, which have been shown to increase the
diagnostic yield of BE neoplasia®™'?). Despite these
results, a random biopsy protocol still remains the
gold standard of care with patients with BE, and all
recent guidelines recommend strict adherence to this
protocol.

The key question is whether a more adequate
biopsy specimen increases the detection of IEN.
Komanduri et a/® demonstrated that the use of R14
jumbo forceps improved the detection of IEN. Gonzalez
et al'!! did not compare the diagnostic yields of three
types of forceps (every patient underwent biopsy with
only one type of forceps). Our study was not primarily
designed to compare the diagnostic yield among the
tested forceps. At present, there is no clear evidence to
establish that improving specimen adequacy increases
detection of IEN. Although not evidence based, a more
adequate specimen is likely to yield better diagnostic
accuracy. Larger-sized specimens provide a larger
surface area for examination, which might lead to an

Baishidenge ~ WJG | www.wjgnet.com

increased likelihood in detecting neoplastic changes.

Specimen adequacy is also an important issue
in patients undergoing post-radiofrequency ablation
surveillance. One study (with large-capacity forceps)
demonstrated insufficient specimen adequacy, as
a majority of samples did not contain subepithelial
structures™. The second study (with jumbo forceps)
found that almost 80% of samples were adequate for
evaluation of subsquamous buried glands™'. These
results also suggest a superiority of jumbo forceps in
patients undergoing esophageal biopsy.

There have been concerns about the safety of
using a jumbo forceps. A large proportion of patients
(35%) experienced significant bleeding after biopsy
with jumbo forceps for subepithelial lesions®®. However,
in patients with BE, neither severe bleeding nor other
serious adverse events have been reported with
jumbo forceps™'*?. In our study, none of the patients
experienced any significant bleeding after any biopsy
nor any other adverse events. There is only one
published case report of severe life-threatening bleeding
following BE surveillance biopsies so far; the report did
not mention the type of the forceps used™®”.

The current study has several limitations. Firstly,
we investigated specimen adequacy as a primary
endpoint and diagnostic yield as a secondary outcome.
Second, there was a selection bias; we detected a
high proportion of patients with IEN (both low and
high grade IEN; 65%). Our department is a referral
center providing endoscopic treatment for patients
with BE; hence, this explains higher percentage
of patients with IEN as compared to other studies
(19%", 40%™, and 49%"). In addition, the use of
tri-modal endoscopy with targeted biopsies (in some
patients) may also explain the higher frequency of
IEN detection. However, the selection bias did not
influence our primary endpoint in any way. Third, the
endoscopists were not blinded with respect to forceps
(all forceps are visually different).

In summary, to obtain diagnostically adequate
biopsy specimens in patients with BE, the jumbo
biopsy forceps, when used with a standard diagnostic
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endoscope, showed superior performance compared to
the other three studied large-capacity forceps.

COMMENTS

Background

Barrett's esophagus (BE) is defined as the replacement of distal esophageal
squamous mucosa with metaplastic columnar epithelium. Patients with BE have
an increased risk of esophageal adenocarcinoma. Therefore, most guidelines
recommend surveillance endoscopy every 2-5 years with targeted and random
esophageal biopsies to detect early neoplastic lesions (intraepithelial neoplasia
or early cancer). If detected early, esophageal neoplasia can be managed
endoscopically.

Research frontiers

Tissue sampling in patients with BE should be performed by using jumbo or
large-capacity biopsy forceps. A majority of studies found an advantage of
jumbo forceps compared to large-capacity or standard forceps with regard to
specimen adequacy. However, the advantage of jumbo forceps has recently
been challenged, especially due to improper orientation of specimens.
Therefore, we tested the hypothesis that jumbo Radial Jaw 4 (RJ4) forceps, if
used with a standard diagnostic endoscope, provide more adequate specimens
compared to large-capacity forceps.

Innovations and breakthroughs

The authors found that jumbo RJ4 forceps achieved adequate specimen in 71%
of samples. On the other hand, three types of large-capacity forceps achieved
adequate specimen in only 17%-26% of samples. There was a trend for higher
diagnostic yield with jumbo forceps.

Applications

Based on these findings, the present study recommend the use of RJ4 jumbo
forceps for surveillance endoscopy in patients with BE. Further studies should
investigate whether better specimen adequacy implies improved detection of
intraepithelial neoplasia.

Terminology

Specimen adequacy was defined as a well-oriented biopsy sample 2 mm or
greater with the presence of muscularis mucosa.

Peer-review

The authors compared four different forceps for retrieving biopsies from patients
with BE. The study appears to be well designed and conducted, and the article
is clearly presented.
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Abstract

Background and aims Per-oral endoscopic myotomy
(POEM) is becoming a standard treatment for achalasia.
Long-term efficacy and the rate of post-POEM reflux
should be further investigated. The main aim of this study
was to analyze safety and mid-term (12 and 24 months)
clinical outcomes of POEM.

Methods Data on single tertiary center procedures were
collected prospectively. The primary outcome was treat-
ment success defined as an Eckardt score < 3 at 12 and
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24 months. A total of 155 consecutive patients with
achalasia underwent POEM; 133 patients were included
into the analysis (22 patients will be analyzed separately as
part of a multicenter randomized clinical trial).

Results POEM was successfully completed in 132 (99.2%)
patients, and the mean length of the procedure was
69.8 min (range 31-136). One patient underwent a drai-
nage for pleural effusion; no other serious adverse events
occurred. Treatment success at 3, 12, and 24 months was
observed in 95.5% (CI 89.6-98.1), 93.4% (86.5-96.8), and
84.0% (71.4-91.4) of patients, respectively. A total of 11
patients (8.3%) reported initial treatment failure (n = 5) or
later recurrence (n = 6). The majority of relapses occurred
in patients with achalasia type I (16.7 vs. 1.1% achalasia
type II vs. 0% achalasia type III; p<0.05). At 12 months,
post-POEM reflux symptoms were present in 29.7% of
patients. At 3 months, mild reflux esophagitis was diag-
nosed in 37.6% of patients, and pathological gastroe-
sophageal reflux was detected in 41.5% of patients. A total
of 37.8% of patients had been treated with a proton pump
inhibitor.

Conclusion POEM resulted in greater than 90% treatment
success at 12 months which tends to decrease to 84% after
2 years. More than one-third of the patients had mild reflux
symptoms and/or mild esophagitis.

Keywords Per-oral endoscopic myotomy - Achalasia -
Gastroesophageal reflux

Abbreviations

HRM  High-resolution manometry
EGJ Esophagogastric junction

IRP Integrated relaxation pressure
LES Lower esophageal sphincter
LHM  Laparoscopic Heller myotomy
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PD Pneumatic dilatation

POEM Per-oral endoscopic myotomy
TBE Timed barium esophagogram
QoL Quality of life

Achalasia is an esophageal motility disorder characterized
by a loss of inhibitory neurons resulting in failure of ade-
quate relaxation of the lower esophageal sphincter (LES)
and disturbed esophageal peristalsis. At present, there is no
curative treatment available and all treatments are regarded
as symptomatic. Their aim is to alleviate the EGJ
obstruction and to improve the passage of solids and lig-
uids through the esophagogastric junction (EGJ). The tra-
ditional treatments include endoscopic methods [botulinum
toxin, pneumatic dilatation (PD)] and laparoscopic Heller
myotomy (LHM).

Per-oral endoscopic myotomy (POEM) is a new endo-
scopic method for treatment of achalasia. The first POEM
was performed by Prof. H. Inoue in August 2008 and the
first case-series was published in 2010 [1, 2]. Since then,
several studies reported excellent short-term efficacy with a
treatment success in more than 90% of patients [3-6]. The
procedure has an outstanding safety profile with so far no
published fatalities; severe adverse events are rare [7, 8].

The long-term effectiveness of POEM is not well known
yet and randomized trials comparing POEM with other
established methods for achalasia treatment are under way.
Preliminary data suggest the clinical effectiveness is
comparable to that of LHM and the efficacy of POEM may
be durable [8—10]. However, the recent study investigated
treatment results in 80 patients who underwent POEM and
were followed up for at least 2 years. The authors found
that the long-term success rate of POEM might be lower
than previously expected, reaching 78% [11].

The development of post-POEM reflux is another
unresolved question. In contrast to LHM, POEM is not
accompanied with an anti-reflux procedure. Post-POEM
reflux is reported in more patients in the western series
compared to the Asian [7, 9-12]. The overall rate of post-
POEM reflux seems comparable to that after LHM despite
the lack of an anti-reflux procedure [12].

At present, POEM is increasingly considered a standard
procedure for esophageal achalasia despite both the lack of
long-term data, and the absence of results of randomized
studies comparing POEM with other standard treatments.
The number of POEM centers is steadily increasing
worldwide and some of them consider POEM as their first-
line therapy [13]. Nevertheless, there is still the need to
confirm the long-term efficacy and safety.

The aim of the present analysis is to report single-center
results of POEM. We analyzed the treatment success (de-
fined as an Eckardt score <3) at 3 months (short-term

@ Springer

efficacy) and at 12 and 24 months (mid-term efficacy) as
the primary outcomes. Secondary outcomes were post-
POEM reflux, Eyspach—Williams Quality of Life score
(QoL), safety, objective parameters and a learning curve.

Methods

This is an analysis of prospectively collected data of
patients undergoing POEM in our institution between
December 2012 and July 2016. The protocol was approved
by the Czech Ministry of Health and by the local Ethical
committee. Before starting the POEM program, the endo-
scopist (JM) underwent training on in vivo animal models
(10 pigs) and observed 10 procedures performed by an
expert. After 80 procedures, the second endoscopist started
to perform POEM after adequate training which consisted
of observing 50 procedures done by the first endoscopist
and of adequate animal training (n = 10 pigs). In addition,
the first 4 procedures were supervised by the first endo-
scopist. Both endoscopists are certified gastroenterologists
and very experienced in the field of therapeutic endo-
scopy—they are familiar with ERCP, EUS and endoscopic
submucosal dissections. Moreover, they have gained
experimental experience in some NOTES procedures (e.g.,
ovariectomy, cholecystectomy).

Patients

Between December 2012 and July 2016, a total of 192
patients with achalasia were referred to our center. Among
those, a total of 155 patients underwent POEM. Twenty-
two patients underwent POEM within a randomized trial
comparing POEM with LHM (ClinicalTrials.gov Identifier:
NCT01601678) and were not included into the current
analysis. The remaining patients (n = 133) were included
into the current analysis (Fig. 1).

The diagnosis had to be made by upper GI endoscopy,
high-resolution manometry (HRM, Chicago classification
was used for diagnosis of achalasia) and timed barium
esophagogram (TBE). The inclusion criteria were as fol-
lows: symptomatic (Eckardt score > 3) achalasia (or
Jackhammer esophagus); age > 18 years, and a signed
informed consent form. We included patients with all types
of achalasia; patients with advanced achalasia were not
excluded. We did not include patients with large (more
than 2 cm) epiphrenic diverticulas. In patients after botu-
linum toxin injection or PD, a span of 3-6 months was
required before POEM. All patients who underwent POEM
after failed LHM had to have at least 12 months between
the two procedures. Prior to the procedure, we assessed an
Eckardt score (consisting of dysphagia (0-3), chest pain
(0-3), regurgitation (0-3) and weight loss (0-3); total score
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Fig. 1 Flow chart of patients
who underwent POEM at our
institution

192 patients with achalasia referred

37 pts underwent LHM (25), PD (10) or
botulinum toxin injection (2)

155 patients underwent POEM

T~

1 procedure technically not successful due to severe

 —— | . .
submucosal fibrosis

(not analyzed in this study)

22 POEMs as part of a randomized controlled trial

132 POEMs analyzed in this study

varies between 0 and 12), reflux symptoms (heartburn and
acid regurgitation), treatment with antacids/antisecretory
drugs, and the patients filled in an Eyspach—Williams QoL
questionnaire [14].

Procedure

All patients were admitted to our Hospital one day before
POEM and upper GI gastroscopy was performed to clean
the esophagus from all food residues, if necessary.

Before POEM, all patients were given intravenous
antibiotics (Ceftriaxone 2 gr i.v. and metronidazole 500 mg
i.v.) and a proton pump inhibitor. Ceftriaxone and the
proton pump inhibitor i.v. were also administered on the
first postoperative day (POD 1).

For all procedures, we used a standard high definition
endoscope (Olympus, Tokyo, Japan) with a transparent
dissecting cap (MH 588, Olympus, Tokyo, Japan) and CO,
insufflation. POEM was performed under general anes-
thesia according to the original Inoue’s technique [2]. After
the submucosal injection 12-15 cm above the GE junction
at the 2-3 o’clock position, the mucosal incision was
performed using a triangle knife. Consequently, we created
a submucosal tunnel extending 3 cm below the EGJ. Then
we cut both, the circular and longitudinal muscle layers
starting 3 cm below the incision. Sometimes, it was not
necessary to cut the longitudinal muscle layer as it often
easily disrupts itself after the circular muscle is myoto-
mized. The completeness of myotomy was evaluated sub-
jectively by an assessment of the free passage of the
endoscope through the GE junction. Finally, the access site
was closed by endoclips.

In 8 patients (6%), we performed a posterior myotomy,
as these patients had their POEM after a failed LHM
(n=6) or due to anatomical reasons (esophageal
diverticula).

Perioperative care

On POD 1, all patients underwent an esophagogram to
exclude a leak. The first 80 patients also underwent upper
GI endoscopy; at present, we perform endoscopy only if
necessary (leak on esophagogram). Afterwards, the patients
were allowed to drink and, starting on POD2, to eat mushy
foods. The patients were advised to return to their standard
diet within 3-5 days after POEM depending on individual
tolerance. The majority of patients were discharged on
POD 2; nowadays, the patients are usually discharged on
POD 1. All patients were given a PPl (esomeprazole
1 x 40 mg, if necessary, 2 x 40 mg or equivalent dose of
rabeprazole) for 30 days and subsequently on demand
basis. At 3 months, treatment with a PPI was driven indi-
vidually according to the results of endoscopy and pH
monitoring. Blood was drawn before and on POD 1, to
assess white blood cell (WBC) count and CRP levels.

Follow-up

Three months after POEM, the Eckardt score, reflux
symptoms (heartburn), QoL, and treatment with antise-
cretory drugs were assessed. Upper GI endoscopy, TBE,
HRM, and 24-h pH-metry were performed in all patients
(even in patients with esophagitis on endoscopy). Of note,
at the time of this analysis, however, not all patients had
completed the 3-month examinations. At 3 months, all
symptoms (dysphagia, heartburn, etc.) and QoL were
assessed in person.

The length of the contrast column on TBE was measured
from the esophagogastric junction to the highest level of
continuous contrast. The width of the column was calcu-
lated as the mean value from 3 measurements: the longest
width, the shortest width, and the intermediate width seen
on each esophagogram.
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Further visits were scheduled at 6, 12, and 24 months
when we assessed the Eckardt score, reflux symptoms, QoL
score, and treatment with antisecretory drugs. If a patient
could not come to our department, data were obtained
using phone interviews. Additional examinations were
performed only if there was a clinical indication. All
patients will be followed up beyond 3 years.

Statistical analysis

Statistical analysis was performed using software STATA 13.1.
Continuous data are presented as means with standard deviation
(SD) or ranges or as medians with interquartile ranges (IQR);
categorical data are reported as counts and percentages with
confidence intervals. Differences between pre- and post-POEM
values were tested with Student’s ¢ test or Wilcoxon’s test for
paired data (continuous variables). Fisher’s exact test was used
in the analysis of qualitative variables. A Kaplan—Meier curve
was used to visualize persistence of clinical success. A logistic
regression analysis was performed to study factors associated
with post-POEM reflux esophagitis. Descriptive statistics were
used to study factors associated with recurrence. Assessment of
the learning curve was performed for the first endoscopist only
by using Joinpoint regression analysis. Two-sided P values less
than 0.05 were considered significant.

Results
Patients’ characteristics and the procedure

The baseline characteristics are shown in Table 1. The
mean follow-up after POEM was 19 months (range

2-41). A total of 133 patients underwent POEM, and all
but one procedure was successfully accomplished. That
one procedure could not be completed due to severe
post-radiation submucosal fibrosis. In 35 patients who
underwent another therapy prior to POEM (botulinum
toxin, PD or LHM), the median time between the last
treatment, which had failed, and POEM was 23 months
(range 3-480 months). The results with regard to the
POEM procedure are displayed in Table 2. A total of
108 (82%) procedures were performed without any
adverse events and 24 procedures (18%) were encoun-
tered with usually minor (intraoperative) adverse events,
such as inadvertent mucosal injuries, minor periproce-
dural bleeding, subcutaneous emphysema, fever, etc. One
patient had to undergo post-POEM drainage of pleural
cavity, due to pleural effusion (the content was slightly
hemorrhagic, and it was likely that delayed hemorrhage
through the submucosal tunnel occurred), this patient
received prolonged treatment with antibiotics and was
discharged 15 days after POEM. This complication was
classified as Clavien—-Dindo IIla. All remaining adverse
events were classified as Clavien-Dindo 1.

We successfully closed the incision in all patients with
endoclips. In 2 patients, we added 1-2 endoclips during a
control endoscopy on POD 1. A submucosal leak was
detected in one patient; a male who had been kept on nil
per-mouth for an additional day. Inadvertent mucosal
injuries occurred in 8 patients (6%) and were closed by
clips (n = 1) or healed spontaneously (n = 7).

The CRP level increased from a mean of 3.5 mg/L (SD
5.4) before POEM to 58.9 mg/L. (SD 40) on POD I;
p < 0.001. The mean WBC count was 7.6 (SD 1.9) before
POEM and 11.1 (SD 2.1) on POD 1; p < 0.001.

Table 1 Baseline

_ N
characteristics

Mean age (range)

Female

Type of achalasia
Achalasia type |
Achalasia type 11
Achalasia type 111
Jackhammer esophagus
EGJ outflow obstruction

Type of achalasia not assessed

Previous treatment

Previous PD (with or without botulinum toxin injection)
Previous botulinum toxin injection only

Previous LHM (with or without previous botulinum toxin or PD)

Redo POEMs

132
46.8 (18-72)
62 (46.9%)

18 (15.3%)
88 (74.6%)
10 (8.5%)
1 (1%)

1 (1%)

142

35 (26.5%)
21 (60%)
3 (8.6%)
11 31.4%)
4

# These patients underwent conventional esophageal manometry
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Table 2 Procedure related data (n = 132 POEMs)

Parameter Value

Procedure duration (minutes; mean, range) 69.8 (31-136)

Myotomy length (cm) 12.1 (2.6)
Subcutaneous emphysema (n, %) 58 (44.3%)
Capnoperitoneum puncture (n, %) 59 (44.7%)
No. of clips needed for closure 5.9 (2.1)
Post-POEM fever (n, %) 13 (9.9%)
Inadvertent mucosal injury (n, %) 8 (6.1%)
Length of stay (days) 2.2 (1.5)

If not specified, data are presented as means with SD

Symptomatic and physiological outcomes (Table 3,
Fig. 2)

Post-POEM symptoms were assessed at 3 (n = 112), 6
(n=92), 12 (n = 74), and 24 (n = 40) months after the
procedure. All patients had been under surveillance and
there was no loss to the follow-up. At 12 and 24 months,
the treatment success was present in 93.4% (CI 86.5-96.8)
and 84.0% (CI 71.4-91.4) of patients.

HRM studies showed a significant decrease in both LES
basal pressure and IRP. On TBE, esophageal emptying
improved significantly and esophageal width significantly
decreased.

Post-POEM reflux (Table 4)

Heartburn and/or acid/bile regurgitation were present in 28
patients 3 months after POEM (25.2%) and in 22 patients
12 months after POEM (29.7%). At 3 months, reflux
esophagitis was diagnosed in 41 patients (37.6%). We had

Table 3 Treatment results

Clinical success after POEM

—\—I 1

1.00
L

040 0.60 0.80
L L L

Success probability

0.20
L

0.00
L

0 3 6 9 12 15 18 21 24 27
Months

Fig. 2 Treatment success calculated by using a Kaplan—-Meier
analysis

Table 4 Gastroesophageal reflux after POEM

Parameter N (%)

41/109 (37.6%)
28/111 (25.2%)
22/74 (29.7%)
39/94 (41.5%)
42/111 (37.8%)

Reflux esophagitis at 3 months

Heartburn or regurgitation at 3 months
Heartburn or regurgitation at 12 months

Acid reflux on pH-metry (DeMeester score >14)
Current treatment with a PPI

not diagnosed any patient with severe esophagitis (LA C or
D). 24-h pH monitoring (off PPIs) showed abnormal acid
exposure in 39 patients (41.5%). A total of 42 patients
(37.8%) had been given proton pump inhibitors, either
once daily or on demand. PPIs have been administered to
symptomatic patients or to the patients with esophagitis;
pathological pH-metry with a DeMeester score > 14 itself

Before (n = 132)

3M(n=112) 12M (n = 74) 24 M (n = 40)

Treatment success (%, 95% CI) n.a.
Eckardt score (median, IQR) 7 [5-8]
Quality of Live (mean, SD) 100.0 (18.8)
BMI (kg/m?) (mean, SD) 25.3 (5.3)
LES basal pressure (mean, SD) 41.7 (20.1)
IRP (mmHg) (mean, SD) 27.5 (13.9)
TBE——column height at 5 min (cm) (mean, SD) 8.8 (4.4)
Esophageal width on TBE (cm) (mean, SD) 3.8 (1.2)

95.5% (89.6-98.1%)  93.4% (86.5-96.8%)  84.0% (71.4-91.4%)

0 (0-1)* 0 (0-1)* 0 (0-1)*
125.6 (16.4)* 136.3 (9.1)* 136.9 (8.5)*
25.7 (5.0) 259 (4.4) 26.0 (4.4)
21.3 (11.5)* n.a. n.a.

12.7 (6.1)* n.a. n.a.

1.5 (2.8)* n.a. n.a.

2.9 (0.9)* n.a n.a

For quality of life, we used Eyspach—Williams Quality of Life (QoL) questionnaire [score from O (minimum) to 144 (maximum)]

Treatment success defined as Eckardt score below 3 (ES < 3)
* p < 0.05 vs. baseline
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was not considered as an indication for treatment with a
PPIL.

Predictors of a recurrence and post-POEM
esophagitis

Descriptive statistics were used to study factors associated
with a recurrence, since the number of observed events was
insufficient for full multivariate analysis. We looked for
significant association between recurrence and age, prior
BMI, gender, IRP before and after POEM, Eckardt score
before POEM, length of myotomy, esophageal width
before and after POEM, post-POEM reflux esophagitis, and
prior treatment for achalasia and type of achalasia. Only
the type of achalasia was found as a potential predictor of a
recurrence: a higher proportion of patients with achalasia
type I experienced a recurrence (3 out of 18; 16.7%) than
with achalasia type II (1 out of 88; 1.1%) and type III (0 out
of 10, 0%); p<0.05).

In univariate logistic regression analysis, only the male
gender was significantly associated with post-POEM reflux
esophagitis (p = 0.04; OR 2.3); no association was found
between reflux esophagitis and age, prior BMI, length of
myotomy, baseline IRP, post-POEM IRP, esophageal
width before or after POEM, and the Eckardt score before
and after POEM. In the multivariate model, we did not find
any significant factor to be associated with the develop-
ment of post-POEM esophagitis.

Treatment of treatment failures/recurrences

A total of 5 patients did not achieve initial treatment suc-
cess at 3 months, and these patients were considered as

treatment failures (patients’ consecutive numbers are 13,
43, 92, 102, 122). One patient underwent successful re-
POEM, three were treated by successful PD (two patients,
however, needed repeated PD with a larger balloon), and
one patient has not undergone a second treatment yet.
Another 6 patients experienced a recurrence after an initial
treatment success [occurring at 6 (2x), 7 (2x), 24 (1x),
and 26 (1x) months after POEM]. Three of them were
successfully treated by re-POEM, two patients underwent
successful PD, and one patient with an Eckardt score 3 is
still satisfied with its quality of life and has not required an
intervention.

Learning curve (Table 5, Fig. 3)

The learning curve was analyzed for the first endoscopist
(JM) because the second endoscopist performed only 11
procedures, too few to allow a statistical analysis of a
learning curve. Length of the procedure in minutes (LOP)
divided by the length of myotomy (LOM) in cm (LOP/
LOM) was chosen as an appropriate measure of perfor-
mance improvement in time. The learning curve reached a
plateau after 18 operations, when the LOP/LOM stabilized
on around value five (Fig. 3). We did not find a significant
effect of the learning curve on clinical effectiveness. The
number of failures/relapses has not been significantly
higher among the first 30 patients compared to patients No.
31-90 (Table 5).

We compared the performances of both endoscopists for
their first 11 cases. We did not find any significant differ-
ences with regard to the median length of the procedure
(1st endoscopist 92.5 min; range 75-115; 2nd endoscopist
93 min, range 60-120, p = 0.325; however, with regard to

Table 5 A comparison of selected parameters among the three groups of patients (1-30, 31-60, 61-90)—the effect of a learning curve

Patients 1-30

Patients 31-60** Patients 61-90**

Length of the procedure (min)

Length of the myotomy (cm)

Time to perform 1 cm of myotomy (min)
Hospital stay (days)

Mucosal injury (n, %)

Capnoperitoneum puncture (n, %)
Number of clips for closure

Patients with a treatment failure or with a relapse (1, %)

83.8 (£21) 65.5 (£21.6)* 67.4 (£22.3)*
12.5 (£2.9) 13.3 (£2.3) 11.5 (£2.5)
7.2 (£2.9) 5.1 (£2.1)* 6.2 (£2.6)*
2.6 (£0.7) 2.9 (£2.5) 1.8 (£0.8)*

3 2 3

13 (43.3%) 19 (63.3%) 16 (53.3%)
7.9 (£2.1) 6.2 (£2.1)* 5.1 (£1.5)%

5 (16.7%) 3 (10%) 1 (3.3%)%

If not otherwise specified, data is presented as mean + SD

* p < 0.05 compared with patients 1-30

& p =0.195 compared with patients 1-30

** No significant differences between patients No. 31-60 and 61-90 with regard to all parameters
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Fig. 3 Joinpoint regression analysis of the learning curve for the first
endoscopist; plateau was reached after 18 clinical cases

median LOP/LOM value we observed a trend towards
better performance of the second endoscopist (1st endo-
scopist: 9.7, range 8.2-13.6; 2nd endoscopist 8.4, range
5.6-14.7, p = 0.17).

Discussion

In this single-center retrospective analysis of prospectively
collected data, we achieved an excellent short-term treat-
ment success after POEM. Three months after the proce-
dure, more than 95% of patients had a treatment success,
and during the first year, the number of relapses was very
limited, thus keeping the success rate above 90%. These
results are comparable with several other authors, reporting
that the short-term success rate to be above 90% in almost
all published studies [3-7, 9, 15, 16].

At two years, however, our treatment success rate
decreased to 84%, suggesting that clinical efficacy may
decrease with time; this probably being due to a natural
history of achalasia as a chronic and incurable disease.
There is limited data of long-term results of POEM.

The largest cohort so far analyzed outcomes of 500
consecutive patients undergoing POEM in Yokohama,
Japan [8]. In this study, the overall treatment success rate
was 91% at 1-2 years and 88% at 3 years. However, a
considerable number of patients were lost to follow-up or
did not undergo a control examination. For example, only
about half of patients reaching the 3 years follow-up had
been interviewed, (61 of 105) and manometry/endoscopy
data were available for only 15% of patients.

Two recent multicenter studies analyzed retrospectively
the clinical efficacy of POEM in patients at a minimum
follow-up of 2 years [11, 17]. Werner et al. found that a
high initial success rate (96.3%) was followed by a recur-
rence of 18% in the long-term follow-up. Another study
analyzed data from 10 centers and found only a slight
decrease of therapeutic success in time—an initial

treatment success of 98% decreased to 91% at 2 years [17].
The considerable difference between these two studies is
difficult to explain. The effect of a learning curve may be
responsible for at least some of the failures in the Werner’s
analysis, as almost 50% of failures were cases treated early
in each center [11]. Another study analyzed 112 patients
after POEM with a minimum of 1-year follow-up and
reported treatment success of 92% at 2 years [18]. Our rate
of total failures is approx. 15% at two years and lies in-
between the above mentioned failure rates. However, since
relatively few patients completed a 2-year follow-up, we
have to wait until more patients complete two and three
years of the follow-up to provide more reliable long-term
data in our cohort. Nevertheless, a recurrence rate of up to
20% might be, in theory, expected after POEM. In a large
randomized clinical trial comparing PD with LHM, treat-
ment success at 2 years (86% with PD and 90% with LHM)
dropped to 82% (PD) and 84% (LHM) after 5 years
[19, 20]. In a meta-analysis of randomized controlled trials
comparing PD with LHM, the authors reported a cumula-
tive success rate of 86% at 1 year after LHM [21]. This
speculation may be confirmed (or ruled out) only by a
randomized controlled trial, which is currently under way.
In any case, patients with achalasia require long-term
surveillance and some patients will need retreatment.

Several factors have been associated with treatment
failure or recurrence. For example, prior treatment with PD
was associated with treatment failure (OR 3.4) in the
multicenter retrospective analysis [17]. Development of
esophagitis and older age were independent predictors of
treatment success in another analysis [11]. We were unable
to detect any significant predictor for a recurrence among
several factors tested. High rate of treatment success and
low rate of total treatment failures may explain why we
could not find any factor associated with a treatment suc-
cess or a failure. Interestingly, the highest frequency of
recurrences occurred in patients with type I achalasia; this
finding, however, needs to be confirmed in a larger group
of patients with achalasia type L.

We confirmed results of several other studies that
POEM results in a significant improvement of esophageal
physiology. After POEM, patients presented with both
decreased LES basal pressure and IRP as measured by
HRM and esophageal bolus clearance was enhanced as
assessed by TBE. In addition, we observed that esophageal
lumen narrowed as mean esophageal width decreased from
3.8 cm to 2.9 cm. It suggests that achalasia may be a
partially reversible condition after an obstruction of the GE
junction is relieved by myotomy. Two studies reported a
partial recovery in esophageal peristalsis after POEM,
suggesting that a complete loss of esophageal motility as
well as dilatation of the esophagus may be partially
reversible [6, 22]. In our study, we did not assess peristaltic
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recovery after POEM as it will require a detailed analysis
of all HRM recordings and we plan to address this issue
separately.

POEM, in contrast to LHM, is not accompanied by an
anti-reflux procedure and the rate of post-POEM reflux is
an important issue. Chronic reflux may lead to complica-
tions, such as esophagitis, stricture and Barrett’s esopha-
gus. In theory, development of reflux might be a major
disadvantage of POEM compared to LHM that is nowadays
routinely performed with a fundoplication. According to
recent meta-analyses, post-POEM reflux esophagitis is
present in 13—19% of patients [7, 9]. In some studies, rate
of post-POEM esophagitis reached 37-59% [6, 11].
Esophagitis is usually of mild to moderate severity and is
easily manageable by a proton pump inhibitor. The pres-
ence of post-POEM reflux symptoms varies between 8 and
27% [1, 3—-11], and almost half of the patients had patho-
logical acid exposure time [7, 11, 17, 18]. Our results show
reflux-associated outcomes similar to studies having
reported rather more than less frequent reflux-associated
problems. Our rate of esophagitis was 38%; and 25% (at
3 months) and 30% (at 12 months) of patients complained
on reflux symptoms. On pH-metry, 41% of patients had
abnormal acid exposure. Similar to other reports, 38% of
all patients have been successfully treated by a proton
pump inhibitor [7, 11]. Our results suggest that the myot-
omy in our hands is complete (without a complete myot-
omy reflux or esophagitis are unlikely to develop) and that
gastroesophageal reflux is rather frequent after POEM. The
long-term sequelae (if any) of post-POEM reflux should be
further evaluated and patients should be informed about the
risk of chronic post-POEM reflux before they sign an
informed consent form.

A higher rate of reflux in our study might partially be
explained by full-thickness myotomy which has been our
standard. There are data suggesting that inner circular
muscle myotomy (that preserves the longitudinal outer
muscular layer) may help prevent post-POEM reflux [17].
On the other hand, the (usually) thin and fragile outer
longitudinal muscle layer frequently loosens itself after
circular myotomy had been finished. Further prospective
randomized trials assessing the risk of post-POEM reflux in
patients receiving full-thickness vs inner circular myotomy
are necessary to assess this issue. The same question arises
if the site of myotomy (anterior vs. posterior) changes the
risk of post-POEM reflux. Unfortunately, we cannot
address these issues as only a minority of patients under-
went posterior POEM and we performed full-thickness
myotomy in all patients.

Surprisingly, current evaluation of gastroesophageal
reflux after LHM showed a rather high rate of post-LHM
reflux despite a fundoplication. For example, Rawling et al.
showed abnormal acid exposure in 42% patients after LHM
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with Dor’s fundoplication [23]. Another study comparing
outcomes of LHM vs POEM showed abnormal acid
exposure in 32% of patients after LHM [12]. The rate of
post-LHM abnormal acid exposure if no fundoplication
was performed is higher than 50% [24, 25]. Based on
recent data, it seems that a fundoplication (and Dor fun-
doplication in particular) does not prevent gastroe-
sophageal reflux in a substantial proportion of patients. A
randomized trial comparing POEM with LHM is likely to
give a definitive answer on a difference with regard to
reflux after POEM vs. after LHM. This trial may further
define appropriate selection criteria for patients with
achalasia to undergo POEM or LHM. For example, it may
turn out that for patients with spastic (type III) achalasia,
POEM may be the better option due to a longer myotomy
that POEM can achieve. On the other hand, in patients with
advanced achalasia and severe submucosal fibrosis, LHM
may be the treatment of choice.

Several authors have evaluated the learning curve, and
several parameters have been associated with the learning
curve. In our study, we found the length of procedure and
time needed for 1 cm of myotomy to decrease signifi-
cantly with increasing experience, and the endoscopist
reached a plateau after 18 clinical cases. Mean number of
clips to close the mucosal incision decreased with
increasing experience. All other parameters were not
associated with the learning curve. Like us, Kurian et al.
found that a decreased length of the procedure is asso-
ciated with skill’s improvement and the learning curve
reached a “plateau” after 20 cases [26]. In contrast to our
study, Kurian also reported a decreased number of
mucosal injuries as a marker of improvement in time.
Another study did not confirm that procedure time
decreased with growing experience, especially because of
longer procedure time in patients with severe submucosal
fibrosis. [27]. Patel et al. published the most compre-
hensive analysis of a learning curve [28]. The authors
found a plateau of the learning curve after 40 cases and
mastery after 60 cases. Interestingly, only the case num-
ber significantly affected procedure time, which decreased
with increased experience. Similar to our study,
improvements in clinical outcomes were not significantly
affected by operator experience. Although not proven, we
believe that animal training and observing 10-20 (or
more) procedures done by an expert are suitable measures
for an experienced endoscopist before starting POEM.
Interestingly, we found that the initial performance
(measured as time necessary for 1 cm of myotomy—
LOP/LOM) of the 2nd endoscopist tended to be better as
compared to the Ist endoscopist. It might have been a
consequence of observing more procedures—S0—com-
pared to the 1st endoscopist who started performing
POEM after observing only 10 POEMs.
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We confirmed that POEM is a safe procedure. We did
not experience any serious adverse event, such as medi-
astinitis or peritonitis. The most severe adverse event was a
pleural effusion and the patient needed a temporary pleural
drainage. All other adverse events were classified as Cla-
vien-Dindo I and were of minor clinical significance.
These results are in line with other studies
[7-10, 13, 15, 17, 18]. POEM might be even safer than the
current “gold standard”—LHM—in terms of incidence of
postoperative severe adverse outcomes. Two recent meta-
analyses, involving 1045 and 2373 patients, respectively,
who underwent POEM, did not report any case that had to
be converted to surgery and there was no mortality [7, 10].
In contrast, rate of major adverse outcomes after LHM
achieved 2.4% in an analysis of all LHM (1237 cases)
recorded in the National Surgical Improvement Program
database [29]. Among the major events, there were four
deaths (0.3%), 2.3% reoperations, 3.1% readmissions, and
0.7% patients experienced septic shock. We believe that
POEM should be performed only in high-volume centers to
guarantee both excellent efficacy and safety.

There are several limitations to the current study. Our
cohort is relatively small and only 40 patients reached
2 years of the follow-up. We did not include 22 patients, who
underwent POEM as part of a randomized clinical trial, to the
current analysis to avoid duplicate publication. Our study
lacks comparative groups of patients undergoing LHM or
PD. Our follow-up endoscopy (as well as physiology testing)
was performed 3 months after POEM and assessment of
esophagitis, acid exposure, or IRP applies only to this short
period after POEM. We plan to perform a control endoscopy
in all patients 3 years after POEM. Finally, not all data were
obtained in person; telephone interviews had to be used
which might have been less reliable.

The strength of our study is that the majority of patients
underwent control examinations after POEM according to
the protocol at our institution. Our results, especially with
regard to post-POEM reflux, may be regarded as reliable.
Some studies with a limited number of examined patients
may have overestimated or underestimated the rate of post-
POEM reflux [3, 8, 11, 17, 18].

In summary, our study confirmed excellent short-term
efficacy of POEM and suggests that a higher recurrence
rate might be expected beyond two years. Learning curve
stabilized after 18 clinical cases. More than a third of the
patients developed post-POEM reflux esophagitis and more
than 40% of those patients had post-POEM abnormal acid
exposure time. POEM was safe and only one serious
adverse event occurred.
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