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Aim: to improve methods of diagnostics of esophageal mucosal forms of metaplasia and dysplasia in patients with
complicated forms of gastroesophageal reflux disease (GERD) using multidisciplinary approach.

Material and methods. Overall, 131 patients aged 18 to 84 years (mean age — 55.8 £ 16.7 years) with confirmed
diagnosis of GERD complicated by development of metaplasia of mucosa of distal esophagus were included in retro-
and prospective study. At the prehospital stage the patients’ complaints were estimated, anamnesis was taken. At the
first stage of the diagnostic program all patients underwent detailed esophagogastroduodenoscopy in high resolu-
tion with white light. The region of esophageal mucosa with signs of metaplasia and determination of its prevalence
was examined and evaluated with special attention. Ultrashort segment was revealed in 26 patients, short segment —
in 47 patients, long segment of mucosal metaplasia was revealed in 58 patients. Then to reveal the signs of dysplasia
we used specifying endoscopic methods: the structure of pitted and microvascular pattern was estimated in narrow
spectral mode using BING classification system. If an irregular type of metaplasized epithelium structure was de-
tected in the process of BING assessment, the areas suspicious for dysplasia were marked, followed by aim forceps
biopsy from them. The next stage was staining of the metaplasized segment with 1.5 % ethanic acid solution — ac-
etowhitening. PREDICT classification system was used to evaluate the stained mucosal sections with metaplasia.
Targeted forceps biopsy was performed from the altered areas that most quickly lost their coloring. The final stage
of the diagnostic program in all patients was a forceps biopsy of the mucosa of the metaplasic segment according
to the Seattle protocol, which requires increasing the number of fragments as the metaplasic segment lengthens in
a “blind” biopsy. The biopsy material was stained with hematoxylin and eosin, and periodic acid Schiff reaction was
performed in combination with alcyanine blue according to the standard technique.

Results. Endoscopic examination in white light and evaluation of metaplasia extent revealed ultrashort segment
(<1 cm) in 26/131 (19.9 %) patients; short segment (1-3 cm) — in 47/131 (35.9 %); long segment (> 3 cm) —
in 58/131 (44.3 %) patients. Among the diagnostic techniques used, the BING and PREDICT classifications had the
highest accuracy, sensitivity, and specificity (accuracy — 88.9 and 95.3 %, sensitivity — 90.5 and 91.3 %, and spec-
ificity — 86.7 and 100 %, respectively), which significantly exceeded the Seattle protocol also used in this work. The
results showed a low level of specificity (31.2 %), accuracy (54.5 %), and sensitivity (76.8 %) of the Seattle protocol.
The use of BING and PREDICT classifications provided marking of compromised zones, allowing targeted histolog-
ical sampling.

Conclusions. The original study demonstrated the greatest sensitivity, specificity, and accuracy of PREDICT and
BING methods in the diagnosis of metaplasia with signs of dysplasia in patients with complicated GERD. It is also
important that the use of BING and PREDICT classification systems allows to reduce the number of biopsy samples in
comparison with their unreasonably large number according to the Seattle protocol, thereby reducing mucosal and
submucosal trauma of the esophagus and the risk of complications.

Keywords: gastroesophageal reflux disease, GERD, esophageal metaplasia, dysplasia, PREDICT, BING, Barrett's
esophagus, ultrashort segment, short segment, long segment
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Llenb nccnepoBaHus: yCOBEPLLUEHCTBOBATL AMArHOCTUKY Pa3HOBUOHOCTEN LMIVHOPOKIETOYHON MeTarniasuy 1 guc-
nnasum cinm3ncTor 060104KM NULLEBOAA C NMPUMEHEHMEM MYJIBTUANCLMIIIMHAPHOMO NOAX04a U ONTUMU3MPOBaTb aro-
PUTM JIe4EHMS MALMEHTOB C OC/TIOXHEHHBLIM TEYEHMEM racTpoadodareasnbHo pediokcHon 60ne3Hn (FOPB).
Martepuan u meTogpl. B peTtpo- v npocnekTMBHoOe uccneposaHve BkoveH 131 maumeHT B BOo3pacte oT 18
0o 84 net (cpegHun Bo3pact — 55,8 = 16,7 roga) ¢ noaTBepXaeHHbIM anarHo3om MOPB 1 pa3Butnem LUmnnHapo-
KJIETOYHOI MeTannasnm Can3nucTo 060104KM AMCTaNbHOro OTaena nuuesoaa. Ha gorocnuranbHOM aTane ougHe-
Hbl Xanobbl NaLMeHTOB, NPon3BeaeH cOop aHamHe3a. Ha nepBom atane AMarHoCTUYECKOM NporpamMMbl BCEM na-
LIMEeHTaM BbINOJIHEH AeTallbHbI OCMOTP NMLLLEBOAA NPK 330¢aroracTponyofeHOCKoNn B 6e10M CBETE C BbICOKUM
paspeLleHrEM C OLLEHKOM Y4aCTKOB C/IM3UCTOM 060104KM NULLEBOAA C MPU3HAKaMM MeTanna3uu, onpeaeneHnem
ee pacnpocTpaHeHHOCTU. C Lenbio BbISBAEHNS NPU3HAKOB ANCMIA3UN NCMOIb30BaHbI YTOYHALLME SHO0CKONUYE-
CKMe METOOVKN: B Y3KOCMEKTPASIbHOM PEXMME OLeHeHa CTPYKTYpa SMOYHOIo 1 MUKPOCOCYANCTOro pPUCyHKa ¢ Npu-
MeHeHneM knaccudukaunoHHon cuctemsl BING. Mpu obHapyXeHUr HEPEryspHOro Tuna CTPYKTYPbl MeTannasu-
POBAHHOIO 3NUTENNS B Mpouecce oueHkn no cucteme BING HaMmeueHbl yHacTK1, HACTOPaXMBAIOLLME B OTHOLUEHNM
HanMuns oucnnasuu, ¢ nocnenyoLen NPULLENbHON WUNLoBON 6uoncuein 3 Hux. CneayowymM aTanomM nponsee-
[EHO oKpallMBaHWe MeTaniasnpoBaHHOro cermeHnTa 1,5 %-HbiM paCTBOPOM YKCYCHOW KMCNOTbl — aLleTobesnieHue.
[lns oueHKM OKpaLLEHHbIX YHaCTKOB CIM3MCTOM 000J104KM C MeTannasnein npuMmeHeHa kiaccudurkaumoHHas cucte-
Ma PREDICT. /13 n3MeHeHHbIX y4acTKOB, Hanbosnee ObICTPO YyTPaTMBLLMX OKPACKY, BbINOJIHEHA MPULLENbHAs LAMNLO-
Bas 6roncus. 3asepLuaioLLM 3TanoM AMarHoCTUYECKOM NPorpaMmbl y BCEX MaLMEHTOB cTana Wwunuosas bGuoncus
CNM3NCTOM 060NI0YKM MEeTanIasnpoBaHHOro cermMeHTa no C1aTickoMy NPOTOKOJY, TPEOYOLEMY YBEIMYEHUS YNC-
na pparmMeHToB No Mepe YAJIMHEHMS CEFMEHTa MeTanna3umn npu BbINOJHEHUN BUoncun «Beenyto». MNonyyeHHbIN
npu 6uoncum MmaTepuasn okpalleH reMaToKCUINHOM 1 3031HOM, NpoBefeHa LLIMK-peakumsa B coyeTaHmm ¢ anbuma-
HOBbIM CMHWUM MO CTaHAAPTHOM METOOMKE.

Pesynbrathl. [py 3HAOCKONNYECKOM OCMOTPE B 6E/10M CBETE U OLLEHKE MPOTIKEHHOCTU LIUIMHAPOKIETOYHOW Me-
Tannas3um ynbTPakopoTKui cCerMeHT (MeHee 1 cm) BbisiBneH 'y 26/131 (19,9 %) naumeHTOB; KOPOTKMIN CErMeHT (oT 1
no 3 cm) — y 47/131 (35,9 %); omHHbIN cermeHT (6onee 3 cm) — y 58/131 (44,3 %) naumeHToB. Cpeaun npume-
HAEMbIX AMAarHOCTUYECKUX METOANK HanBObLLEN TOYHOCTbIO, YYBCTBUTESIbHOCTBIO U cneunduyHoCTLI0 0b6naganm
knaccudukauum BING n PREDICT (ToyHocTb — 88,9 n 95,3 %, dyyBctBUTENLHOCTL — 90,5 1 91,3 %, cneunduny-
HOCTb — 86,7 n 100 % COOTBETCTBEHHO), YTO CYLLECTBEHHO MNPEBOCXOOUT aHanornyHble nokasarenu Cuatnckoro
npotokona. Mcnons3osaHue knaccuoukaumii BING n PREDICT o6ecneynno MapkmpoBKy KOMAPOMETUPOBAHHbIX
y4aCcTKOB, NMO3BOJIAS NPULLESIBLHO BINOJIHATL 3a60p MaTepuana s rMcTosIorM4eckoro NCCefoBaHus.

BbiBOAbI. HacTosiLEee nccnenoBaHne NpPOLEMOHCTPUPOBANO HanbOsbLLYD YYBCTBUTENBHOCTb, CNEeundUIHOCTb
1 To4yHoCTb knaccudbwukaumm PREDICT v BING B oMarHOCTMKE UMAVHAPOKIETOYHOW MeTanna3vm ¢ npu3Hakamu
Aucnnasum y naunueHToB C OCJIOXHEHHbIM TedeHnem MOPB, BO3MOXHOCTb OFrPaHNYUTb KOJIMYECTBO GBMOMNTATOB, TEM
caMbIM CHUXasi TpaBMaTM3aLmio CIM3NCTOM 060/1I04KM NULLLEBOAA U PUCK Pa3BUTUS apTUdULMabHbIX HexxenaTesb-
HbIX MOCNEACTBUNA.

KnioueBble cnoBa: ractpoasodareasnbHas pediokcHas 601e3Hb, LIMHAPOKIETOYHAs MeTaniasus, gucnaasus,
PREDICT, BING, nuwieBon bappeTta, ynbTpakOpOTKNA CEFMEHT, KOPOTKMIA CEFMEHT, OJIMHHBIA CErMEHT

KoHdnukT MHTEepecoB: aBTopbl 3as8BASIOT 06 OTCYTCTBUN KOHMNNKTA UHTEPECOB.

Ana uutnpoeanusa: ®enopos E.[., LLnanii-3akpya A.B., Muxanesa J1.M., Macnexkura K.C., JinHaeH6epr A.A., Cenesnes [.E., Kaii-
6biwesa B.O., MapTteHanse TA. [JuarHocTika UNMMHAPOKIETOYHOM MeTaniasum Cam3ncTo 060104K1 N1LLLEBOAA Y NAUMEHTOB C OC-
JIOXXHEHHbIM TEYEHNEM racTpoa3odareasibHON pedtoKCHOM 601e3HU. Poccuincknii XxypHan raCTpoaHTEPOIorn, renaTonornm, Koso-
npokTonorun. 2024;34(1):15-30. https://doi.org/10.22416/1382-4376-2024-34-1-15-30
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Introduction

Columnar metaplasia of the esophageal epi-
thelium complicates the course of gastroesopha-
geal reflux disease (GERD) in 10—15 % of pa-
tients [1]. Esophagogastroduodenoscopy (EGD)
allows the primary detection of columnar meta-
plasia proximal to the esophageal-gastric junc-
tion in patients with clinical manifestations of
GERD in the range from 0.5 to 1 % [2]. In the
absence of complaints characteristic of GERD,
columnar metaplasia is detected in 0.36 % of
cases when performing an elective EGD for oth-
er indications or during emergency diagnosis of
gastrointestinal bleeding (GIB) in particular [3].

The risk of esophageal adenocarcinoma in pa-
tients with columnar metaplasia without dyspla-
sia is 0.12—0.33 %, increasing to 1.83—9.1 % in
patients with low-grade dysplasia [4]. Several
authors range the risk of malignancy in patients
with confirmed severe dysplasia from 19 to 60 %
[5, 6], and Japanese specialists attribute severe
neoplasia to early cancer. A short segment (from
1 to 3 ¢cm) and a long segment (over 3 c¢cm) of
intestinal type columnar metaplasia, uncondi-
tionally interpreted by all experts as the “true”
Barrett’s esophagus, antecede the esophageal ad-
enocarcinoma, increasing the risk of its develop-
ment by 30—125 times [7]. For the Caucasian
race, this statement is true. The British Clinical
Guidelines suggested not to specify the “ultra-
short segment of Barrett’s esophagus” as a con-
cept [8]. This approach has found numerous
supporters also because of the difficulty to dis-
tinguish a normal high-amplitude Z-line from
ultrashort tongues of columnar metaplasia in
EGD. However, not all experts fully agree with
this opinion, since up to 49 % of esophageal ad-
enocarcinomas in Japan develop precisely from
the ultrashort segment of the columnar meta-
plasia [9]. The Global Consensus on Landmarks,
Definitions, and Classifications in Barrett’s
Esophagus, approved at the World Congress in
Rio de Janeiro in 2020 and published in 2022 [10]
defined Barrett’s esophagus as a columnar-lined
esophagus confirmed with intestinal metaplasia
on biopsy, extending at least 1 cm above the
gastro-esophageal junction. Of note, 10 % of the
world’s leading experts voted against this defi-
nition, as the gastric-type columnar esophageal
metaplasia, including that less than 10 mm long,
can transform into esophageal adenocarcinoma,
although much less frequently [11].

Intestinal metaplasia and dysplasia are fo-
cal and distribute in the segment of columnar

metaplasia heterogeneously, complicating their
verification using forceps biopsy. To solve this
problem, the Seattle Protocol was developed in
2000 for “screening” biopsies in patients with
suspected Barrett’s esophagus [12]. However, it
can miss areas of intestinal metaplasia and neo-
plasia, even with strict adherence to the biopsy
technique; the protocol itself is quite invasive
and time-consuming, both for the material ob-
taining and the slides pathological studying [13,
14]. Even in countries with a developed health-
care system, the Seattle Protocol is observed only
in 26—77 % of patients [15, 16], which forces us
to seek more reliable diagnostic methods.

High-resolution EGD in white and narrow
light spectrum (NBI) has become a promising
area for detecting foci of intestinal metaplasia
and dysplasia in recent years. With the devel-
oping this high-tech endoscopic equipment and
the beginning of its use for predicting histolo-
gy in columnar-lined esophagus, criteria were
developed for interpreting a high-definition en-
doscopic picture got under intravital blue-green
light illumination of tissues, resulting in BING
(Barrett International NBI Group) classification
in 2016. BING has shown high accuracy of 85 %,
80 % sensitivity, 88 % specificity, 81 % posi-
tive predictive power, and 88 % negative pre-
dictive power in the hands of the authors [17].
To improve the visualization of the microstruc-
ture of the surface of the segment of columnar
metaplasia and the detection of neoplasia sites,
chromoendoscopy with 1.5 % acetic acid solu-
tion was proposed. The data allowed setting the
PREDICT classification in 2017 [18], which sig-
nificantly increased the sensitivity of endoscopic
diagnosis of neoplasia in the segment of colum-
nar esophagus. The optical magnification of the
endoscopic image (x70—80) in close focus mode
provides an even more detailed characterization
of the pathological areas identified during esoph-
agoscopy, and accordingly increases the sensitiv-
ity, specificity, and accuracy of endoscopic di-
agnosis.

Endoscopic diagnosis of columnar metaplasia
of the esophagus, and especially the detection
of intestinal metaplasia and neoplasia, remains
challenging even for specialized reference centers
[19]. High-resolution EGD with magnification,
virtual and real chromoendoscopy, supported by
BING and PREDICT classifications, significant-
ly improve the accuracy of diagnosis of colum-
nar metaplasia, intestinal metaplasia, and ear-
ly neoplasia; reduce the study time, lower the
diagnostic errors; improve the management and
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treatment algorithm for the patients with colum-
nar metaplasia of the esophagus [17]. But they
require careful validation and verification in real
clinical practice. Rapidly developing medical
decision support systems (artificial intelligence)
also need carefully verified endo-morphological
big data for the effective training of neural net-
works and subsequent analysis of video images.

The aim of the study was to improve the di-
agnosis of varieties of columnar metaplasia and
dysplasia of the esophageal epithelium using a
multidisciplinary approach and to optimize the
treatment algorithm for patients with complicat-
ed GERD.

Material and methods

The study included 131 patients, 69 (52.7 %)
men and 62 (47.3 %) women aged 18 to 84 years
(mean age — 55.8 + 16.7 years) who were exam-
ined and treated from January 2017 to September
2019 with a confirmed GERD complicated by
the Barrett’s columnar metaplasia of the dis-
tal esophagus (Table 1). An ultrashort segment
of columnar metaplasia (< 1 cm) was detect-
ed in 26,131 (19.9 %) patients, short segment

(1—3 ¢cm) — in 47/131 (35.9 %), and long seg-
ment (> 3 ¢cm) — in 58/131 (44.3 %) patients.
GERD and columnar metaplasia were verified
before admission to the clinic in 46,131 (35.1 %)
patients. In the remaining 85/131 (64.9 %) pa-
tients, columnar metaplasia was first detect-
ed during examination in the clinic, including
51/131 (38.9 %) persons with elective EGD.
In another 34/131 (26.0 %) patients, columnar
metaplasia was suspected/detected during emer-
gency EGD performed in patients admitted to
the hospital with a picture of gastrointestinal
bleeding. In 31/34 (91.2 %) of them, gastroin-
testinal bleeding developed from chronic ulcers
of the upper digestive tract (1 person — Forrest
la, 4 — Forrest 1b, 2 — Forrest 2a, 4 — Forrest
2¢, and 20 — Forrest 3), including that from
peptic ulcers of the esophagus in 5 patients and
Mallory — Weiss tears in 3/34 (8.8 %) patients.
Combined endoscopic hemostasis was required
and was successfully performed in 10 (29.4 %) of
34 patients, the rest were treated conservative-
ly; there was no recurrence of gastrointestinal
bleeding.

Table 1. Gender, age and main clinical symptoms in patients with GERD complicated by the
development of columnar cell metaplasia of the distal esophagus

Ta6.auua 1. 1o, BO3pacT u OCHOBHbIE KJINHIYECKIE CUMIITOMbBI y naiuenToB ¢ [9PB, ociosxkueHHoM
pasBUTHEM IMJINHAPOKIETOYHON MeTalas3ui AUCTATbHON YacTy MHUIIEBOIA

Length of segment
All patients of glandular metaplasia
h . . Bce nauuenmuot Aauna ceemenma
= Characteristics JKesre3ucmoii memanaasuu | p
AL A A ultrashort short long
n =131 yavmpaxopomruil | Kopomruil OuHHbBLL
n =26 n =47 n = 58
Age / Bospacm 55.8 + 16.7 52.1 +18.9 53.6 £15.7 | 59.4 £ 16.1 | 0.07
Male / Mysxckoii | 69 (52.7 %) 16 (61.5 %) 19 (40.4 %) | 34 (58.6 %)
Gender / ITox - 0.19
Female / JKencxuti | 62 (47.3 %) 10 (38.5 %) 28 (59.6 %) 24 (41.4 %)
Asymptomatic GERD o ° o 0
Beccumnmonnas TOPE 47 (35.9 %) 10 (38.5 %) 16 (34.0 %) 21 (36.2 %) | 0.59
Esophageal manifestations of GERD 9 9 o 3
Muweeodnwe nposenenus TAPE 72 (55.0 %) 12 (46.2 %) 26 (55.3 %) | 34(58.6 %) | 0.70
Heartburn / H3sxoza 72 (55 %) 12 (46.1 %) 26 (55.3 %) | 34 (58.6 %) | 0.93
Belching / OmpoLxka 31 (23.7 %) 8(30.8 %) 9(19.1 %) | 14 (24.1 %) | 0.83
Painful swallowing / Odunogpazus| 10 (7.6 %) 1 (3.8 %) 2 (4.3 %) 7(12.1 %) | 0.03
Pain / Boaw 48 (36.6 %) 11 (42.3 %) 15 (31.9 %) 22 (37.9 %) | 0.67
Extraesophageal manifestations
of GERD 53 (40.5 %) 7 (26.9 %) 17 (36.2 %) | 29 (50.0 %) | 0.92
Buenuwegodnvie nposisaenuss I9PH
Cough at night / Kawenv nouvro | 40 (30.5 %) 6 (23.1 %) 13 (27.7 %) | 21 (36.2 %) | 0.42
Ear pain / Omanzus 34 (26.0 %) 2(7.7 %) 11 (23.4 %) | 21 (36.2 %) | 0.22
Laryngitis / Jlapuwnzum 9(6.9 %) 1 (3.8 %) 4 (8.5 %) 4(6.9 %) |0.51
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Careful analysis of complaints and history of
patients showed clinical manifestations of GERD
in 84,131 (64.1 %) and their absence in 47,131
(35.9 %) patients (Table 1). Esophageal-derived
symptoms characteristics of GERD were present
in 72/131 (55.0 %) patients. Extraesophageal
manifestations of GERD (cough at night, otalgia,
and laryngitis) were found in 53/131 (40.5 %)
patients, with increased prevalence of otalgia
with the longer columnar metaplasia (7.7 % in
the ultrashort segment, 23.4 % in the short seg-
ment, and 36.2 % in the long segment) (Table 1).
In 41 (48.8 %) of 84 patients with clinical man-
ifestations of GERD, its extraesophageal mani-
festations were combined with classical ones; in
31/84 (36.9 %) patients, only classical esopha-
geal, and in 12/84 (14.3 %) patients, only ex-
traesophageal symptoms were observed.

Endoscopic examination of the upper diges-
tive tract was the leading method of intralumi-
nal examination in patients with columnar meta-
plasia of the esophagus. EGD was performed in
all patients using the EVIS EXERA III video
endoscopic system and GIF-H180, GIF-H190,
GIF-HQ190 endoscopes (“Olympus”, Japan).
The studies were performed under intravenous
anesthesia with the preservation of patients’ in-
dependent breathing. Preparation for the study
included oral administration of defoamers (simet-
icone) and mucolytics (acetylcysteine). The first
stage was an endoscopic examination in white
light with high resolution, while clarifying the
individual features of the topographic location
of the esophagus and stomach. Special attention
was paid to the detection of columnar metapla-
sia of the esophagus, and the presence or ab-
sence of changes in its structure. The extent of
the columnar metaplasia was assessed under the
Prague criteria [20]. When inflammatory chang-
es in the esophagus were detected, no addition-
al endoscopic studies were performed, including
a biopsy from the segment of columnar meta-
plasia. All these patients received conservative
antisecretory therapy under the supervision by
a gastroenterologist for 6—8 weeks and only af-
ter complete elimination of reflux esophagitis and
epithelialization of erosions and ulcers they under-
went repeated in-depth endoscopic examination.

The clarifying endoscopic techniques were
based on the from-simple-to-complex principle.
Following a thorough examination in white light,
the mucous membrane of the metaplastic segment
was examined in a narrow light spectrum. The
structure of the pit-like and microvascular pat-
tern was evaluated using the BING classification

system, dividing the microstructure of the meta-
plastic mucosa into two principal types: regular
(without dysplasia) and irregular (characteristic
of dysplasia or adenocarcinoma of the esopha-
gus). When detecting an irregular type of micro-
structure, we selected the most altered areas of
the metaplastic mucosa for subsequent targeted
forceps biopsy under the BING system. After
examination in the NBI mode, the acetowhiten-
ing stage was performed, a staining of the meta-
plastic segment with 1.5 % acetic acid solution.
The PREDICT classification system was used to
assess the changes. Acetowhitening emphasizes
the structure of the pit-like pattern of the co-
lumnar epithelium, accentuating the structure
of irregular areas (in particular, with dysplastic
epithelium). It is also important that the areas
of neoplasia are freed from acetowhitening much
earlier than the surrounding metaplastic epithe-
lium. They look pink or red on a white back-
ground, and it was from these pathological areas
that a targeted forceps biopsy was performed.
At the end of the diagnostic program, after a
targeted biopsy under the PREDICT and BING
classification systems, a forceps biopsy was per-
formed under the Seattle protocol from four
points evenly spaced at each level of the seg-
ment of the columnar metaplasia in increments
of one (with previously identified dysplasia) or
two centimeters. We did not adjust the biopsy
points, depending on the results of virtual and
real chromoendoscopy.

Intravital pathologic and anatomical ex-
amination. The biopsy fragments were fixed in
a buffered neutral 10 % formalin, processed in
a standard histological manner, and embedded
in paraffin blocks. Histological 3—4 microns’
thick slices were prepared using “Sacura” rotary
microtomes and stained with hematoxylin and
eosin. Immunohistochemical (IHC) study was
performed with antibodies to MUC2, MUCSAC,
MUCS, p16, p53, Ki67, cyclin D1, B-catenin, and
AMACR (alpha-methylacyl coenzyme A race-
mase) out using immunostainers “Leica Bond
maX” (Germany) and “Ventana Bench Mark
Ultra” (USA). The THC with these antibodies
was interpreted considering the location of posi-
tive cells (in the surface epithelium or in crypts,
within or outside dysplastic areas) by counting
both the number of stained epithelial cells per
100 cells in 10 fields of view (x400) and the in-
tensity of staining. The quantitative results were
expressed as a percentage. The expression was
assessed semi-quantitatively in points, where 0
is expression in 0—4 %, +1 — in 550 %, +2 —
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in 51-75 %, and +3 — in >75 % of the cells.
For Ki67, the expression was estimated as 0 in
0—20 %, +1 — in 21-50 %, +2 — in 5175 %,
and +3 — in > 75 % of the cells. The intensi-
ty of marker expression was estimated in points,
where 0 is lack of expression, 1 is weak cell
staining, 2 is moderate staining, and 3 is intense
(bright) cell staining.

In cases of intestinal metaplasia, the density
of goblet cells in the glands was calculated by
morphometry, with less than 5 % of goblet cells
from all epithelial cells in the glands, patients
were assigned to a subgroup with single goblet
cells; from 5 to 50 % — to a low-density subgroup;
and over 50 % — to a high-density subgroup.

Statistical data processing. The data anal-
ysis was performed using the R 3.6.3 environ-
ment for statistical computing (“R Foundation
for Statistical Computing”, Austria) with addi-
tional packages epiR 1.0-14, irr 0.84.1, and em-
means 1.4.8. Descriptive statistics for categorical
variables are presented in absolute and relative
frequencies (percentages, %), and that for quan-
titative ones is as mean (standard deviation) and
median (1st and 3rd quartiles). To study the re-
lationship of categorical variables, the y?> and the
exact Fisher tests were used, the association was
significant at p < 0.05.

Results and discussion

The results of the “primary” endoscopic ex-
amination of the esophagus and the cardia zone
in high-resolution white light and the benign
changes found are presented in Table 2. Of note,
57.3 % (75/131) of the patients were diagnosed
with a hiatal hernia, and 80.9 % (106,131) had
endoscopic signs of cardia insufficiency con-
firmed by X-ray, high-resolution manometry, or
pH impedancemetry. H. Inoue et al. and our
comparative studies have proved that an endo-
scopic assessment of the topographic, anatomi-
cal, and functional state of the cardia zone is
appropriate and reliable under adequate anes-
thesia and technically competent EGD [21, 22].
These anatomical and functional disorders were
more common in patients with a long segment of
columnar metaplasia. No signs of erosive reflux
esophagitis at the time of primary EGD were
found in 59/131 (45.0 %) patients. In the re-
maining 72,/131 (55.0 %) patients, it manifested
with varying severity, including esophageal ul-
cers in 14/131 (10.7 %) patients (Table 2).

Gastrointestinal bleeding from esophageal
ulcers was detected in 5/131 (3.8 %) patients.

Both severe reflux esophagitis (grades C and D
under the Los Angeles classification) and peptic
ulcers were more common in patients with a long
segment of Barrett’s metaplasia. Short strictures in
the lower third of the esophagus, requiring balloon
dilation, were found in 2,/131 (1.5 %) patients.

The presence of columnar cell metaplasia of
the esophagus, as well as its extent, were convinc-
ingly confirmed by an in-depth study. The ultra-
short segment of columnar metaplasia (< 1 cm)
was significantly differentiated from the high
amplitude Z-line in 26,131 (19.8 %) patients,
the short segment of columnar cell metaplasia
(1—3 c¢m) was diagnosed in 47,7131 (35.9 %) pa-
tients, and the long segment (> 3 ¢cm) in 58131
(44.3 %) patients (Table 3). The recommenda-
tions of the British Society of Gastroenterology
states any segment of a columnar metaplasia over
1 cm long as Barrett’s esophagus, regardless of
the presence or absence of intestinal metaplasia
[11]. At this stage, we could diagnose Barrett’s
esophagus in 105/131 (80.2 %) patients with-
out an intravital pathological study in search
of intestinal metaplasia. Of course, we did not
do this before confirming intestinal metaplasia
in biopsies, in strict accordance with the latest
European [23] and national clinical guidelines
for the diagnosis and treatment of Barrett’s
esophagus [24].

The results of an endoscopic examination of
patients in virtual (NBI, BING assessment) and
real (1.5 % acetic acid, PREDICT assessment)
chromoendoscopy are shown in Table 4. The
uneven nature of the pit-like and microvascular
pattern in the zone of columnar metaplasia un-
der the BING system (Fig. 1A) was significantly
more prevalent in patients with a long segment of
columnar metaplasia (p = 0.0118 and p = 0.007).
Similar differences in the pit-like pattern were
determined by the PREDICT (p = 0.0116).

Accelerated local loss of acetowhitening
(Fig. 1B, 2) was detected in 23 (39.7 %) patients
with a long segment, only in 9 (19.2 %) patients
with a short segment and in 4 (15.4 %) of those
with ultrashort segment (p = 0.005).

Under the Seattle Protocol, 716 fragments
of metaplastic mucosa were taken from 131 pa-
tients; an average of 6.0 £ 3.0 fragments per pa-
tient (Table 5). The number of biopsies select-
ed under the Seattle Protocol was significantly
higher (p = 0.0036) than the targeted one after
the assessment of segments of Barrett’s metapla-
sia under the BING (p = 0.0063) and PREDICT
(p = 0.0011) classifications (Table 5).
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Table 2. Benign changes in the esophagus and cardia identified during primary endoscopy, including
assessment of the degree of esophagitis according to the Los Angeles classification
Tab6auua 2. [lo6pokavecTBeHHbIE M3MEHEHWS TMHIEBOAA W KAPANW, BBISBJIEHHBIE TIPU MEPBUYHON
II'/IC, BkIIOUasd OIEHKY cTenmenu d3odaruta mo Jloc-AHaKeaecCKol KiaaccumKarmm

Length of segment of glandular metaplasia
Aauna ceemenma xxene3ucmoii memanaasuu

All patients
Bce nauuenmuot

Identified changes
Botaeaennsie usmenenus

ultrashort (< 1 cm)
yavmpaxopomxuii (< 1 cm)

n =26

kopomxuti (1—3 cm)

short (1—3 cm)
n =47

long (> 3 cm)
Oaunnwiii (> 3 cm)

n =38

n=131

Hiatal hernia
I'pvLka nuwesoonozo
omeepcmus Juagppazmol

13 (50.0 %)

24 (51.1 %)

38 (65.5 %)

75 (57.3 %)

Cardia insufficiency
Hedocmamounocmy kapouu

20 (76.9 %)

36 (76.6 %)

50 (86.2 %)

106 (80.9 %)

Columnar cell metaplasia
without esophagitis
Hunundpoxaemounas
memanaasus Oe3 3sohazuma

25 (96.1 %)

30 (63.8 %)

4 (6.8 %)

59 (45.0 %)

Columnar cell metaplasia +
Esophagitis A
Hununopoxemounas
Mmemanaazus + d3oghazum A

6 (23.1 %)

6 (12.8 %)

10 (17.2 %)

22 (16.8 %)

Columnar cell metaplasia +
Esophagitis B
Hunrundpoxaemounas
Mmemanaasus + dsopazum B

4 (15.4 %)

11 (23.4 %)

11 (19.0 %)

26 (19.8 %)

Columnar cell metaplasia +
Esophagitis C
Hunundpoxaemounas
memanaasus + Iopazum C

1(3.8%)

3(6.4 %)

7(12.1 %)

11 (8.4 %)

Columnar cell metaplasia +
Esophagitis D
Hununopoxaemounas
Memanaasus + d3opazum D

2 (4.3 %)

11 (19.0 %)

13 (9.9 %)

Peptic ulcer of the esophagus
Ilenmuueckas s36a
nuwesoda

2 (4.3 %)

12 (20.7 %)

14 (10.7 %)

Gastrointestinal bleeding
from an esophageal ulcer
sKenydouno-kuweuroe
KposomeueHue U3 s36bl
nuwesoda

2(4.2 %)

3(5.1 %)

5(3.8 %)

Esophageal stricture
Cmpuxmypa nuwesooa

1(3.8%)

1 (1.7 %)

2.5 %)

Table 3. Results of diagnosing the extent of columnar cell metaplasia of the esophagus according
to endoscopy of the upper digestive tract
Tabauua 3. Pe3yabraTbl JMATHOCTUKH MPOTSHKEHHOCTH THJINHAPOKIETOYHON METAILIa3uu THUIEBO/A
10 JTAHHBIM 9HIOCKOIIMU BEPXHUX OT/EJIOB MUIEBAPUTENBHOTO TPAKTa

Characteristics of metaplasia
Xapaxmepucmurxa memanaasuu

Length of segment of glandular metaplasia In total
Aauna ceemenma >xeae3ucmoii memanaasuu Bcezo
ultrashort (< 1 cm) short (1—3 cm)
Yyaempaxopomxuii Kopomxuil P Jlgng(u?l (3>c3mc)m )| = 131
(13 cn) n=>58 (44.3 %) | (100 %)

(<1cm)
n =26 (19.8 %)

n =47 (35.9 %)

Revealed before the visit
to the clinic
Boisisnena 0o o0pawenist 8 KAunuKy

11 (42.3 %)

17 (36.2 %)

18 (31.0 %)

46 (35.1 %)

Revealed during elective endosco%/
Buiasaena npu naanosou II/]

13 (50.0 %)

23 (48.9 %)

15 (25.9 %)

51 (38.9 %)

Revealed during emergency
endoscopy
Buiasnena npu sxkempennou II/1C

2(7.7 %)

7 (14.9 %)

25 (43.1 %)

34 (26 %)
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Table 4. Results of endoscopic assessment of columnar cell metaplasia of the esophagus according
to the BING and PREDICT classifications depending on the length of the segment of metaplasia

Ta6auua 4. Pe3ybTaThl 5HI0CKOTIMYECKOH OT[EHKN TTHTMH/IPOKICTOYHON METAITa3ii MUIIEBO/A TI0 KJac-
cudurarmsam BING u PREDICT B 3aBucuMocTu OT AIUHBI CETMEHTA ITUIMH/IPOKIETOUHON MeTaTLIa3IH

Characteristics
Xapaxkmepucmuxa

Length of the segment

All patients

Aauna ceemenma Bce
hauuenmolt
short
ultrashort (< 1 cm) | (1—3 cm) lor:ag (> 3 cm)
2 .  AUHHDBL _

Yyavmpaxopomxuil | Kopomxuii (>3 co) n=131

(<1cm) (1-3 cm) il

n =26 n =47

Regular microstructure according
to BING
Pezyasapnas mukpocmpyxmypa no BING

24 (92.3 %)

36 (76.6 %)

38 (65.5 %)

98 (74.8 %)

Irregular microstructure according
to BING
Hepezyaapuas muxpocmpyxmypa no BING

2(7.7 %)

11 (23.4 %)

20 (34.5 %)

33(25.2 %)

Regular pit-like pattern according
to PREDICT

Hepezyaapnoitl amounvii pucyHox
no PREDICT

Pezynaprsitl amoussil pucymor 21 (80.8 %) 38 (80.8 %) 36 (62 %) 95 (72.5 %)
no PREDICT

Irregular pit-like pattern according

(9 |IIDICIY 5(19.2 %) 9(19.2%) | 22(38%) | 36(27.5%)

Uniform loss of acetowhitening
Pasnomepnas ympama avemodeienust

22 (84.6 %)

38 (80.8 %)

35 (60.3 %)

95 (72.5 %)

Accelerated local loss of acetowhitening
Ycxopennas noxanrvnas ympama
auemobenenus

4 (15.4 %)

9 (19.2 %)

23 (39.7 %)

36 (27.5 %)

Figure 1. Barrett’s esophagus (C11M11 according to Prague criteria). Type ITa+IIc esophageal adenoma with
severe dysplasia: A — irregular microstructure of the formation in a narrow light spectrum mode according
to BING; B — accelerated local loss of acetowhitening by the neoplasm

Pucynox 1. Tlumeson Bappera (C11M11 no IpasxckuM kputepusam). Agenoma numeboga Ila+Ilc tuma ¢ Tsokenoi
JcIiasueii: A — HeperyJsipHas MUKPOCTPYKTypa 0o06pa3oBaHusi B peskuMe y3Koro crekrtpa csera mo BING; B —
YCKOpEHHasl JIOKaJIbHAas yTparta aierobeeHusi HOBOOOPa3oBaHIEM
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Figure 2. Short (COM2) segment of glandular
metaplasia of the esophagus. Esophageal adenoma type
IlIa with severe dysplasia: characteristic accelerated
local loss of acetowhitening of the neoplasm

Pucynox 2. Koporknii (COM2) cerMeHT Keae3ncroii
MeTaliasum mnuiieBoja. Azenoma nuiieBoga Ila twuma
C TSKEeJON AWCIIIa3Weli: XapakTepHas YCKOpeHHas JIio-
KaJbHas yTpaTa aneTobeseHis HOBOOOpa3oBaHueM

The morphological type of columnar metapla-
sia in patients with different segment lengths of
metaplasia is shown in Table 6.

The pathomorphological and immunohisto-
chemical studies (positive expression of Muc5AC
and Muc6 with a negative expression of Muc2)
showed a gastric type of metaplasia significantly
more often in patients with ultrashort and short
segment (p = 0.0005), and the intestinal type of
metaplasia (presence of goblet cells in biopsies
and positive expression of Muc2) in patients with
a long segment (p = 0.0008). The prevalence
of different types of metaplasia and the distri-
bution of goblet cell density in intestinal meta-
plasia in patients with different segment lengths
of columnar metaplasia were compared. With
increasing segment length, the relative number
of diagnosed cases of intestinal metaplasia in-
creased: from 61.5 and 51.0 % in the ultrashort
and short segments to 67.3 % in the long seg-
ment of columnar metaplasia (Fisher’s exact cri-
terion, p < 0.0001), with 95 % CI: 0.86—3.73 for
odds ratio 1.79 (long/short segment; p > 0.05).

The type of columnar metaplasia, includ-
ing depending on the length of the metaplas-
tic segment, was detected with high-resolution

Table 5. Average number of biopsies taken from a segment of columnar cell metaplasia per patient
Tab6auua 5. Cpentiee KOJMUECTBO OUONTATOB, B3SITBIX M3 CETMEHTA IMJIMHAPOKJIETOUHOI MeTariasmm

Y OJIHOTO TIallMeHTa

. * Length of segment of columnar cell metaplasia 1l vati
BlOppSr)(’) tS(E)I(I:I(l)Il) ing Adauna ceemenma uuaunOpoOKAEMOUHON MeManAa3uu A ll);ct:zents
Ipomoxos 3aGopa ultrashort (< 1 cm) short (1-3 cm) long (> 3 cm) nauuenmo
R ——— yavmpaxopomxkuit (< 1 cm) | kopomxuii (1—3 cm) |  Oaunnwii (> 3 cm) n=131
n= n =47 n =358
Seattle / Cuamackuii 4.2 +£0.8 43 +t1.4 7.0 + 3.0 6.0 £ 3.0
BING 1.4 +£0.7 1.5+ 0.8 2.2+0.9 1.8+ 1.0
PREDICT 1.5+0.7 1.6 £ 0.7 22+0.9 1.9+ 1.0
Loy Dt 42+ 2.1 71422 9.3+3.8 8.7+3.7

Table 6. The nature of columnar cell metaplasia depending on the length of its segment according to
the results of endoscopic and morphological examinations

Tab6auua 6. Xapaxkrep IUJIMHAPOKJIETOYHON MeTAIIA3UK B 3aBUCHMOCTH OT JJIMHBI €e CerMeHTa 1Mo pe-
3yJIbTaTaM 9HIOCKOIIIYECKOrO 1 MOPQOIOrHYECKOr0 UCCIe0BaHMIA

Biopsy sampling

Length of segment of columnar cell metaplasia

protocol Aauna ceemenma yuaunOpOKIEMOUHOU MeMaAnAaA3uy Total
ITpomoxon ultrashort (< 1 cm) short (1—3 cm) long (> 3 cm) Bcezo

3abopa ywmpaxopomruii (<1 cm) | xopomxuii (1—3 cm) Oaunnwiil (> 3 cm) n (%)
6uonmamos n=26 n = 47 n =358

Gastric type

JKenydounoui mun 10 (38.5 %)

23 (49.0 %)

19 (32.7 %) 52 (39.7 %)

Intestinal type

Kuweunwviti mun 16 (61.5 %)

24 (51.0 %)

39 (67.3 %) 79 (60.3 %)

Total patients

Bcezo 6onvnvix 26 (19.8 %)

47 (35.9 %)

58 (44.3 %) 131 (100 %)
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Table 7. Informativeness of endoscopic techniques in determining the type of columnar cell metaplasia

of the esophagus depending on the length

Tab6auua 7. VInhopMaTUBHOCTD SHIOCKOINYECKIX METOJAUK B OIPEIEJCHIN TUMA I[HIMH/IPOKIETOUHON

MeTallJIa3uH IININEBO/Ja B 3aBUCHUMOCTH OT JIJIMHBI

Characteristics Length of the segment / Jauna ceemenma All patients

Xapaxmepucmuxa ultrashort (< 1 cm) short (1—3 cm) long (> 3 cm) Bce nauyuenmot
yavmpaxopomxuil (< 1 cm) | kopomxuii (1—3 cm)| Oaunnwtii (> 3 cm)

Sensitivity 87.5 % 76.9 % 91.3 % 86.5 %
Yyecmeumeivnocmo (70.8; 87.5) (50.7; 93.1) (76.1; 98.2) (77.1; 92.9)
Specificity 100.0 % 82.4 % 91.4 % 88.6 %
Cneyuguumnocmo (73.3; 100.0) (72.3; 88.5) (81.4; 96.0) (82.4; 92.8)
Accuracy 92.3 % 80.9 % 91.4 % 87.8 %
Tounocmo (71.7; 92.3) (66.4; 89.8) (79.3; 96.9) (80.3; 92.9)

endoscopic techniques with the 86.5 % sensi-
tivity, 88.6 % specificity, and 87.8 % accuracy
(Table 7).

Neoplasia in the segment of columnar meta-
plasia of the esophagus was found by the biopsy
in 36/131 (27.5 %) patients, including esopha-
geal adenocarcinoma in 4/131 (3.1 %) of them
(Table 8). Immunohistochemical examination of
dysplasia and adenocarcinoma samples showed a
significant increase in the expression of mark-
ers of neoplastic progression (p16, p53, Ki67,
cyclin D1, B-catenin, and AMACR) compared
with fragments of columnar metaplasia without
dysplasia. Dysplasia, including severe dysplasia,
was found less frequently in patients with ultra-
short and short segments of columnar metapla-
sia compared with patients with a long segment
(p = 0.0001). Our results once again confirm the
well-known predominance of oncological poten-
tial in the long segment of metaplasia. However,
10 % of the world’s leading experts voted in
a consensus against the definition of Barrett’s

Table 8. Results of morphological diagnosis of
length of the segment of columnar cell metaplasia

esophagus, ratified in 2020, from which the ul-
trashort segment of metaplasia was excluded
[14]. We believe that a more detailed definition
can reconcile the differences of the parties, ex-
plaining the motivation and consensus nature of
the disease evaluation: “It is proposed to consid-
er/call Barrett’s esophagus only those varieties
of columnar metaplasia of the distal esophagus
epithelium with the reliably confirmed intesti-
nal metaplasia and/or dysplasia exceeding 1 cm
above the esophageal-gastric junction since it is
these segments of metaplasia that are less likely
to cause disagreement in the diagnostic process
and are most dangerous in relation to transforma-
tion into esophageal adenocarcinoma”. Of note,
one our patient with an ultrashort segment of
cardiac metaplasia was diagnosed with a highly
differentiated adenocarcinoma, which once again
emphasizes the need for a comprehensive exam-
ination of patients with an ultrashort segment of
metaplasia. We emphasize that this generalizing
endomorphological concept is reserved for all

the nature of neoplasia (dysplasia) depending on the

Ta6auua 8. Pesynbrarbl MOPMOJIOIMIECKOl ANArHOCTUKY XapakTepa Heoliazun (IUcIuiasum) B 3aBUCH-
MOCTH OT JIJTUHBI CETMEHTA IUJIMHIPOKIETOYHON MeTaIlIa3um

Length of segment of columnar cell metaplasia All patients
Aauna cezmenma yuunOpoOKIEMOUHOU Memanid3uu Bce nayuenmoi
Characteristics ultrashort (< 1 cm) . o
¢ | koporkuii (1—3 cm) | qymuHHEBLE (> 3 cM)
Xapaxmepucmuxa yﬂbm{’f’;oc’;to)m’mu short (1—3 cm) long (> 3 cm) n=131

n =96 n =47 n =58
Mild dysplasia 4 (15.4 %) 3 (6.4 %) 20 (345 %) | 27(20.6 %)
Severe dysplasia — 121 %) 469 %) 5(3.8 %)
Adenocarcinoma o 9 9
Adenoapyurona 1 (3.8 %) = 2 (3.4 %) 3(2.3 %)
Poorly differentiated
adenocarcinoma 9 9
Husxooupgepenyuposannas - - 1.7 %) 1(0.8%)
aA0eHoKapuyunoMa
Total / Bcezo 5(19.2 %) 4 (8.5 %) 27 (46.5 %) 36 (27.5 %)
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variants of columnar metaplasia of the esophagus
reliably diagnosed with EGD, regardless of their
extent and structure. Certainly, Barrett’s esoph-
agus is the most threatening variant of columnar
metaplasia.

Biopsy using the Seattle Protocol was per-
formed in all examined patients, but only 9,/131
(6.9 %) showed dysplastic changes in the distal
esophagus as mild dysplasia in 8/9 patients and
the severe in only 1/9 patients. Comparative
characteristics of the studied classifications and
biopsy techniques in the diagnosis of dysplasia
are presented in Table 9. PREDICT and BING
had the greatest accuracy, sensitivity, and spec-
ificity, significantly exceeding the similar indi-
ces of the Seattle Protocol. The Seattle Protocol
showed a relatively low specificity, accuracy,
and sensitivity in our study, compared to 58.8 %
sensitivity, 100 % specificity, and 93 % accuracy
found by its authors [15]. This discrepancy in
the results is caused by the original methodolo-
gy of the protocol itself. The protocol includes
additional targeted biopsy from suspicious areas
(1) in all cases except for sampling the mucous
fragments from four quadrants of the esophagus
along the entire length of glandular metaplasia
with an interval of 2 e¢m (and with previously
identified dysplasia with an interval of 1 cm),
certainly improving the diagnosis of intestinal
metaplasia and dysplasia. Our results once again
emphasize the indisputable trend for a gradual
abandonment of multiple random biopsies in fa-
vor of targeted biopsy, which is determined by
high-resolution digital optics with magnification,
chromoendoscopy, and the BING and PREDICT
classification systems.

BING and PREDICT classifications, labeling
of compromised sites, allows for the sampling of
biopsy material from areas of the epithelium spe-
cific for dysplasia. Using BING and PREDICT
in combination provides the maximum specificity
(100 %) and increases sensitivity to 92.0 % and
accuracy to 96.0 %. This approach significantly
limits the number of biopsies compared to their
unreasonably large number under the Seattle
Protocol, reducing the mucosal and submucosal

trauma of the esophagus, the risk of artificial
complications and fibrosis of the submucosal lay-
er, hampering the future endoscopic resection of
the mucous membrane of the esophagus, if indi-
cations arise.

We selected the therapeutic and diagnostic
tactics for our patients with columnar metapla-
sia of the esophagus based on the risk stratifica-
tion of esophageal adenocarcinoma [14] and the
results of the examination. Following current
clinical recommendations and common sense, we
resected adenomas and early non-invasive ade-
nocarcinomas of the esophagus through an en-
doscope in a single block; removed a segment of
Barrett’s metaplasia with dysplasia by ablation;
and treated patients with columnar metaplasia
without neoplastic changes conservatively with
endoscopic follow-up and biopsy with frequency
depended on the length of the columnar metapla-
sia and the presence/absence of intestinal meta-
plasia [15].

Surgical treatment as a radical robot-assisted
Lewis surgery with the esophago-gastroanasto-
mosis formation with gastric stem surgery was
performed in 1 out of 131 (0.8 %) patients with
invasive low-differentiated esophageal adenocar-
cinoma. When monitoring one year after surgery,
no signs were found of the disease recurrence.

Endoscopic resection was performed in 8 out
of 131 (6.1 %) patients, including 3 (2.3 %) pa-
tients with early esophageal adenocarcinoma and
5 (3.8 %) with esophageal adenoma with severe
dysplasia. In 5 patients, tumors were removed
by dissection of the submucosal layer (Fig. 3)
and in 3 patients — by cap resection of the mu-
cous membrane in a single block within healthy
tissues. The pathological criteria considered the
endoscopic resection a radical one.

After 6 months, all 8 patients underwent one-
stage radiofrequency ablation (RF) (Fig. 4 A—C)
of the remaining part of the metaplastic mucosa.
In 6 out of 8 patients, complete re-epithelializa-
tion of the metaplasia segment with multilayer
squamous epithelium was noted during endoscop-
ic control. In 2 out of 8 patients, preserved small
islets of Barrett’s metaplasia were eliminated by

Table 9. Characteristics of the information content of methods for endoscopic diagnosis of dysplasia
Tab6auua 9. Xapakrepuctika THGOPMATHBHOCTH METO/IOB SHIOCKOIMYECKON ANATHOCTHKY [IHCTLIa3UM

Methods Sensitivity Specificity Accuracy

Memoodut YyecmeumeabHOCMY Cneuyudguunocms Tounocmo
Seattle protocol 3 9 9
Cuamackutl npomoxo 768 % 31.2% D
BING 90.5 % 86.7 % 88.9 %
PREDICT 91.3 % 100 % 95.3 %
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Figure 3. Barrett’s esophagus (C11M11 according to the Prague criteria). Endoscopic resection of adenoma in
the long segment of Barrett’s esophagus using submucosal dissection: A — marking the boundaries of resection;
B — primary incision and access to the submucosal layer under the tumor; C —stage of dissection in the
submucosal layer; D — post-dissection wound; E — adenoma with severe dysplasia (PAS + Alcian blue, x100);
F — cytoplasmic granular expression of AMACR (immunohistochemical study; x100)

Pucynox 3. Tumesoa Bappera (C11M11 mo IIpaxkckuM KpurepusaM). DHIOCKOTMYECKAS PE3EKIMs aeHOMBI
B JUIMHHOM CerMeHTe THIIeBoJla bappera MeTo/IoM JUCCEKITUU TOJACTU3UCTOTO CJI0s: A — pa3MeTKa TpaHull pe-
3exnun; B — mepBuYHBIN paspe3 M IOCTYI B MOJCTU3UCTBIN CJIOI TOJ HOBoOOpazoBaHueM; C — 3Tal AMCCEKITNH
B IIOJACIU3NCTOM caoe; D — moctamccekumonHas pana; E — amenoma ¢ tsoxemont gucmmasueil (I K-peakuusa +
ambimanoBbii cunauit, x100); F — nmromnasmatnueckas rpanyaspras skcnpeccuss AMACR (uMMyHOTHCTOXMMEIYE-
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ckoe nccaenosanne; x100)

argon plasma coagulation (Fig. 4 D, E). At fol-
low-up after 6 months, all patients showed com-
plete re-epithelization of the esophageal segment
of the Barrett’s metaplasia with a multilayer
non-keratinizing squamous epithelium (Fig. 4E).

Ablation of the entire segment of the Barrett’s
metaplasia (as an independent treatment, with-
out preliminary resection of the mucous mem-
brane) was performed in 16 more patients out
of 131 (12.2 %) with mild dysplasia twice con-
firmed in biopsies. Initially, areas of dysplasia
without an obvious neoplasm were found in bi-
opsies from 25 out of 131 patients (19.1 %). All
of them were prescribed conservative therapy
with a double dose of proton pump inhibitors
and a follow-up expert EGD after 3—6 months.
Mild dysplasia was again confirmed in 14 out
of 25 patients (56 %). Mild dysplasia was also
detected in 2 out of 131 (1.5 %) patients with
a long segment of columnar metaplasia 3 years
after the initial diagnosis on the background of

conservative therapy. Endoscopic ablation of the
metaplasia segment was performed in one-stage
RF ablation in 9 out of 16 patients (56.25 %) and
in two-stage by the argon plasma coagulation
with a 1—1.5-months interval in 7 out of 16 pa-
tients (43.75 %). In control EGD performed 6
and 12 months after the intervention, all 16 pa-
tients showed epithelialization of the esophageal
mucosa in the intervention area with a squamous
epithelium. Only 1 out of 16 patients (6.25 %)
who underwent argon plasma coagulation devel-
oped cicatricial changes in the esophagus with-
out narrowing its lumen.

Conservative therapy was provided to 108 out
of 131 (82.4 %) patients with columnar metapla-
sia without dysplastic changes, who underwent
timely endoscopic and morphological control for
2 years. The therapy was effective in 106 out
of 108 patients (98.1 %) and the gastroenterol-
ogist’s follow-up continued. Mild dysplasia was
detected in 2 out of 108 (1.8 %) patients with
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Figure 4. Ablation of a segment of Barrett’s esophagus: A — positioning of the catheter for radiofrequency
ablation; B — balloon inflation; C — mucous membrane after radiofrequency ablation; D — control examination;
E — ablation of remaining islands of metaplasia using argon plasma coagulation method; F — complete replacement
of the columnar cell epithelium of the esophagus with stratified squamous epithelium 6 months after ablation

Pucynox 4. A6 cerMenTa TieBoia bappera: A — TO3UIMOHNPOBaHIE KaTeTepa JJIsT PAINOYaCTOTHON abJis-
wn; B — paspysanne Gasuiona; C — camsucras 060JI049Ka MOCJE PajnovacToTHOi abusiimn; D — KoHTpoJbHOE
o6cienoBanne; E — abusiys COXPaHUBIINXCS OCTPOBKOB METAILIA3MK METO/IOM aprOHHO-TIJIA3MEHHOIl KOaryJisiiini;
F — mosmoe 3aMelienne IIINHAPOKJICTOYHOTO SMUTEIS MUIIEBOa MHOTOCTOHHBIM IIJIOCKUM depe3 6 MecsreB 1mocie

abAnun

a long segment of Barrett’s metaplasia during
the follow-up. As noted above, these patients un-
derwent ablation of the segment of the Barrett’s
metaplasia by the argon plasma coagulation. We
have observed no cases of reverse development of
metaplasia sites in the esophagus under the drug
treatment.

Conclusion

A complex of high-resolution endoscopy
in white and narrow light spectrum with magni-
fication and chromoendoscopy allows not only to
diagnose the metaplastic segment and its extent
but also the type of columnar metaplasia with
87.8 % accuracy in patients with complicated

GERD and to predict the dysplasia in these pa-
tients with a 91.3 % sensitivity and a 100 % spec-
ificity. Targeted forceps biopsy in combination
with morphological and immunohistochemical
examination, with a higher reliability, compris-
ing 96 % accuracy, 92 % sensitivity, and 98 %
specificity, enables to diagnose varieties of co-
lumnar metaplasia and dysplasia of the esopha-
geal mucosa compared with the Seattle protocol.
Reliable diagnosis of the extent and type of co-
lumnar metaplasia of the esophageal epitheli-
um and early detection of neoplastic changes
ensure timely selection of adequate therapeutic
tactics in various groups of patients with com-
plicated GERD.
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