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Aim: to systematize literature data and the authors’ own findings regarding the endoscopic features of eosinophilic
esophagitis.

Key points. Eosinophilic esophagitis is a chronic inflammatory disease of the esophagus characterized by marked
eosinophilic infiltration of the esophageal mucosa, as well as subepithelial and submucosal fibrosis. These changes
lead to functional impairment of the esophagus, stricture formation, and luminal narrowing, clinically manifesting
as progressive dysphagia and episodes of luminal obstruction by a food bolus. Timely diagnosis and appropriate
treatment of eosinophilic esophagitis help prevent the development of strictures and other complications.

The diagnosis relies on endoscopic evaluation with the procurement of multiple biopsies (at least six) from the esoph-
ageal mucosa to confirm a characteristic histological picture. The main and additional endoscopic findings in eo-
sinophilic esophagitis include edema, linear furrows, rings, exudates, strictures, so-called “feline” esophagus,
narrow-caliber esophagus, and the “crepe-paper” esophagus. In recent years, new endoscopic signs have been
proposed, such as multiple polypoid lesions, esophageal changes resembling “ankylosaur back” and a “caterpillar
track” pattern. Despite the range of possible endoscopic findings, they exhibit relatively low specificity and may
be overlooked by endoscopists, leading to delayed diagnosis. High-resolution endoscopic equipment and the de-
velopment of artificial intelligence programs for image processing hold promise in improving diagnostic accuracy.
Conclusion. Esophagogastroduodenoscopy is the key method for diagnosing eosinophilic esophagitis: awareness
of the disease’s endoscopic signs and taking multiple biopsies from the esophagus when eosinophilic esophagitis
is suspected allow early diagnosis — prior to the onset of complications — thereby enabling timely treatment to pre-
vent stricture formation.
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Llenb: cucTemMatusnpoBaTb IUTepaTypHble U COOCTBEHHbIE AaHHble 00 3HOOCKOMUYECKON CEMUOTUKE 303UHO-

dunbHOro asodarunta.

OCHOBHbI€ MOJIOXEHUA. D03NHODUITbHBIN 330 aruT — XPOHMYECKOoe BocnannTenbHoe 3aboneBaHme nNuLLLeBoaa,
XapaKTEPU3YIOLLIEECH BbIPAXEHHOM 303NHOPUIBHOM MHUAbTPALIMEN CNU3UCTON 00004KN NULLLEBOOA, PA3BUTU-
emM cy6anuTenmanbHOro U NoACcNN3ncToro Grnbposa, NPUBOAALLMMN K HAPYLUEHWNIO DYHKLIMN MULLLEBOAA, PA3BUTUIO
CTPUKTYP M CYXEHUIO NPOCBETa NULLEBOAA, YTO KJIMHMYECKM NPOSIBASIETCSA Nporpeccupyolen gucdarmen, anm-
3040amMu 00Typaumn NULLLEBOAA MULLLEBLIM KOMKOM. CBOEBPEMEHHAsA AMarHoCTMKa 1 aekBaTHOE JieYeHne 303MHO-
dunbHOro a3odarmnta NO3BOASIOT NPESOTBPATUTL PA3BUTUE CTPUKTYP U APYrNX OCIIOXHEHUA.

YcTaHoBNeHME AmMarHoda 6a3npyeTcs Ha AaHHbIX 3HAOCKOMMYECKOro nccnenoBaHnsa ¢ 3abopom 60MbLIOro Ymncna
OmMonTaToB (HE MEHee LWEeCTU) U3 CAM3UCTON 0O6O0NMOYKN NULEBOAA C MOATBEPXOAEHNEM XapPAKTEPHOW rMCTONMOrn-
4ecKon KapTuHbl. OnmncaHbl OCHOBHbIE W JOMONHUTENbHbIE 9HAOCKOMMYECKMe NPU3Hakm 303MHOMDUNBLHOIO 330da-
rmTa, K KOTOPbIM OTHOCAT OTek, 60pP03abl, KOMbLA, 3KCCYAAT, CTPUKTYPbI, «KOLLIAYMA» MULLLEBOA, MULLIEBOL Y3KOrO
Kannoépa, NueBon, nNo TUny «roppupoBaHHon Gymarn». B nocnegHue rogbl NpenioxXeHbl HOBbIE 3HA0CKOMNYECcKme
CUMMTOMbI, TaKne Kak MHOXECTBEHHbIE MOJIMMOBUAHbLIE MOPAXEHUS, UBMEHEHUS CN3UCTO 060104KM NULLEBOOA
Mo TUMY «CMUHbI @HKWUI03aBPa» U «r'YCEHWYHOro crnepa». HecmoTps Ha MHOroobpasne 3HAOCKOMUYECKUX U3Me-
HEeHWI, OHM 06NaJaT HEBLICOKOM CNELMPUIYHOCTBLIO, MX MOTYT NPOMYCTUTb BPAYn-3HAOCKOMUCTLI, YTO MPUBOANT
K 3an034asion AnarHocTuke 3aboneBaHuns. Bonblume Hagexabl BO3naratoTcs Ha MCM0JIb30BaHNE 3HAOCKOMNYECKOM
annapaTypbl BbICOKOro pa3peLLeHmns, Co3gaHne nporpaMm MCKYCCTBEHHOIO MHTeNNeKTa ais 06paboTkn SHAO0CKO-

NMUYECKOro N306paxeHuns.

3akn4yeHue. I3odaroracTponyogeHOCKONUS SBASETCS KIOYEBbIM METOAOM B AMArHOCTUKE 303UHOPUIIBHOTO
330 arnTta; 3HaHMe 3HO0CKOMNUYECKUX NPU3HAKOB 3aboneBaHuns, NpoBeaeHNe MHOXECTBEHHOM Broncumn U3 nuule-
BOAa NPW NOO3PEHNN HA 903UHODWUIIBbHBIN 330 aruT NO3BOJIUT CBOEBPEMEHHO (€ELLEe A0 Pa3BUTUSA OCIIOXHEHUI)
YCTaHOBUTb AMArHo3, HayaTb IeYeHne, NpPesoTBPaTUTbL Pa3BUTUE CTPUKTYP.

KnioueBble cnoBa: 303MHOMPUIBLHLIN 930darnT, 33odaroractpoayoaeHockonus, aucdarms, wkana EREFS
KoH®NUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ana umtupoBanusa: Pepopos E.[., Kaiibeiwesa B.O., lTopbayes E.B., Mokpuukuii A.N., Muxanesa J1.M., MacnexknHa K.C., LLa-
nosanbsiHy, C.I. Hpockonuyeckas ceMmoTnka 303nHOGUIbLHOrO 930darmTa: oT UCTOKOB K cOBpeMeHHocTu. OB30p nmutepaTypsbl
1 COBCTBEHHbIN OMNbIT. POCCUINCKNIA XXypHaN racTpO3HTEPOSIOrnK, renaTonorum, kononpoktonorun. 2025;35(2):18-36. https://doi.

org/10.22416/1382-4376-2025-35-2-18-36

Eosinophilic esophagitis (EoE) is a chronic,
T2-type immune-mediated inflammatory disease
of the esophagus, characterized by a pronounced
eosinophilic infiltration of the esophageal muco-
sa exceeding 15 eosinophils per high-power field
(magnification 3400) or more than 60 eosinophils
per mm?, as well as subepithelial and submucosal fi-
brosis. Clinically, it manifests with swallowing dis-
orders (dysphagia, food impaction and regurgitation
etc.) [1-3].

Over the past few decades, there has been a
continuous rise in EoE incidence. According to
a systematic review and meta-analysis published
in 2023, the incidence of EoE currently stands at
5.31 cases per 100,000 individuals annually (95%
CI: 3.98—6.63; based on 27 studies with a total
sample size of 42,191,506) [4]. EoE predominant-
ly affects males (75 %), mainly children, adoles-
cents, and young adults [1, 5, 6].

Current models of EoE progression describe
a gradual transition from inflammatory changes
to fibrosis and esophageal stenosis, with the ma-
jority of patients eventually developing dyspha-
gia. One retrospective study demonstrated that a
20-year delay in diagnosis and treatment resulted
in 87.5 % of patients having fibrose changes in
the esophageal wall and 70.8 % exhibiting stric-
tures [7]. In contrast, timely diagnosis and the

initiation of pharmacological therapy in the ear-
ly stages can slow the progression of disease and
prevent stricture formation and other complica-
tions of EoE [7, 8].

Diagnosis of EoE is based on the combined
assessment of clinical symptoms (dysphagia, sub-
sternal pain, episodes of food impaction, heart-
burn, etc.), esophagogastroduodenoscopy (EGDS)
findings, and histopathological examination of
esophageal biopsies (eosinophilic infiltration of
the esophageal mucosa, subepithelial fibrosis).
Because early-stage EoE often presents with non-
specific symptoms (heartburn, odynophagia, epi-
gastric pain, nausea) that can be seen in many
other conditions, the cornerstone of prompt diag-
nosis is an EGD with properly conducted biopsy
sampling (Fig. 1) [1].

During esophagoscopy, the majority (85—90 %)
of patients with eosinophilic esophagitis display
nonspecific signs of active inflammation and the
consequences of its prolonged persistence [6, 9].
Approximately 10—15 % of EoE patients, however,
show no visible changes in the esophageal lumen
or mucosa on EGD [10, 11].

A 2012 meta-analysis encompassing 4,678 pa-
tients with eosinophilic esophagitis and 2,742
controls (without EoE) demonstrated moderate
sensitivity and moderate negative and positive
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Figure 1. Diagnostic algorithm for eosinophilic esophagitis

(according to [1] with alterations)

Pucynox 1. Airoput™ IMarHoCTHKH 303MHOMIIBLHOTO 330¢aruta (110 [1] ¢ u3MeHeHus MM )

predictive values of various endoscopic findings
for establishing the EoE diagnosis [12].

Modern high-resolution video endoscopy with
multimodal image enhancement and magnification
significantly increases the diagnostic yield of en-
doscopic assessments, facilitating correct diagno-
sis of EoE in up to 95 % of cases. Endocytoscopy,
using magnification up to 310, allows for micro-
scopic visualization of intraepithelial eosinophils
characterized by bilobed nuclei during esophagos-
copy [13, 14].

Another major leap forward in detecting this
condition is the use of clinical decision support
systems (“artificial intelligence”), which can dif-
ferentiate eosinophilic esophagitis from a normal
esophagus with an accuracy exceeding 95 %, out-
performing the endoscopist in this regard [15, 16].

In a seminal paper by I. Hirano et al. (2013)
on the systematic endoscopic evaluation of EoE
findings, the principal (major) and secondary en-
doscopic features of eosinophilic esophagitis were
first delineated and ranked (Table 1) [17].

After collegial validation by participating en-
doscopists, the major (key) features of eosino-
philic esophagitis include fixed (non-distensible)
rings, exudates, longitudinal furrows, edema, and
strictures, and a corresponding rating scale has
been proposed (Fig. 3—7) [17].

Major /Key Endoscopic Features

of eosinophilic esophagitis

1. Fixed (non-distensible) rings (synonyms:
concentric rings, trachealization of the eso-
phagus, i.e. a structural change resembling
the trachea) (Fig. 2): circular structures of the
esophageal wall, typically multiple. Like stric-
tures, rings result from esophageal remodeling
due to subepithelial fibrosis, and their presence
correlates with an increased risk of food impac-
tion because of decreased esophageal distensibil-
ity [18].

The severity of rings does not correlate with
the degree of mucosal eosinophilic infiltration; it
tends to persist despite treatment — even after
improvement in the histologic profile [19, 20]. It
is known that rings may be detected in about 10 %
of patients with esophagitis of other etiologies, in-
cluding gastroesophageal reflux disease (GERD)
[21, 22]. At the third (most severe) grade of
ring formation, rings prevent the passage of an
8—9.5 mm diagnostic endoscope. From this per-
spective, they very closely approximate what is
termed an “esophageal stricture”. However, be-
cause an endoscopically impassable narrowing of
the esophageal lumen is not always caused by fixed
rings — sometimes it is due to an extended nar-
rowing commonly referred to as a “narrow-caliber

20
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Table 1. Original classification and grading system for the endoscopic assessment of the esophageal
features of eosinophilic esophagitis [17]
Tabauua 1. Knaccudukaiys u olieHOYHAS IKaAa MPU3HAKOB 303uHO(GUIbHOrO 330arurta [17]
Major features
T'aasnvie / ocnoenvie npusnaxu

Fixed rings (also referred to as concentric rings, corrugated oesophagus, corrugated rings, ringed oesophagus,
trachealisation)

Duxcuposannsvie (nepacnpagasiowuecs) koavua (Mmaxxe HA3vL6AEMbIE KOHUCHMPUUECKUMU KOIDUAMIU,
20hpuUposaNHLIM NUWEEOOOM, 20IPUPOCAHHBIMU KOLLUAMI, KOIbUATNbIM NUUEE000M, MPAXEAIUIAUUEH )

Grade Description
Cmenenb Onucanue
0 Absent
O
MCYMcmeyom
{ Mild (subtle circumferential ridges)

Jleexas (nezpybule, crezka 3amemuvie KOAbUeEUOHBLE GHICTRYNDL)

Moderate (distinct rings that do not impair the passage of a standard diagnostic adult
9 endoscope with outer diameter 8—9.5 mm)

Ymepennas (vonvua, ne npensmcmeyioujue npoeedeHuio CmaHoapmmozo 63pociozo
Quaznocmuueckozo andockona Juamempom 8—9,5 mm)

Severe (distinct rings that do not permit the passage of a diagnostic endoscope)

3 Tsxenas (omuemaugo vipaxennvie KOAbYd, NPENAMCMEYIOULUE NPOBEIEHUIO
JuazHocmuueckozo HOOCKona,)

Exudates (also referred to as white spots, plaques)

Ixccydam (TakKke Ha3bIBaeMble GENBIMU MATHBIIKAMM, GIISIIKAMHE)

0 Absent
Omcymcmeyrom
Y Y
1 Mild (lesions involving < 10 % of the esophageal surface area)
Jezxas (sxccydam, noxpusarowut < 10 % nosepxnocmu nuwesoda)
9 Severe (lesions involving > 10 % of the esophageal surface area)

Tsxenas (axccydam, nokpwviearwui > 10 % nosepxnocmu nuwesoda)

Furrows (also referred to as vertical lines, longitudinal furrows)
Boposdvt (cunonumvl: sepmukaivivie Aunuu, npoooasusie 60po3dot)

0 Absent
O
MCYymcmeyom
1 Mild (vertical lines without visible depth)

Jezxas (umeiomes eepmukanvivle aunuu 6e3 6udumozo yzaybaenus)

9 Severe (vertical lines with mucosal depth)

Tsxenasn (6epmuxanvnvie aunuu ¢ yeaybaenuem,/ 60asienuem 6 Cauucmou 06010uke)
Oedema (also referred to as decreased vascular pattern, mucosal pallor)

Omex (0UEHUBAEMCS NO CHUXEHUIO YeMKOCU, 06e0HeHUI0 UL OMCYMCMEUIO COCYIUCTOZ0 PUCYHKA
u 6e0HoCmU CAUSUCTNOU 06040UKU)

0 Absent
Omcymcmeyem (cocyducmoiti pucynox uemxuii)
1 Mild (reduced vascularity or loss of clarity of vascular markings)
Jezxas (cnuxenue uemrxocmu cocyoucmozo pucynra)
9 Severe (absence of vascular markings)
Tsuxenas (omcymemeue cocyoucmozo pucymxa)
Stricture
Cmpuxkmypa
0 Absent
Omc
YMCcmeyiom
{ Present
Hnmeemcs

Minor features
Bmopocmenennvie npusnaxu

Feline esophagus (transient, concentric mucosal rings observed spontaneously or during belching, retching
or swallowing that disappear with air insufflation)

<«Kowauuit> nuwe6od (6pemenio noseaAsiouuecs KOHUeHmpuueckue Koavld CAUIUCMO 06010uKu nuwe60dd,
HA6.1100aemMble CROHMAHHO UJU GO BPEMS. OMPBIKKU, PEOMHBLY NO3LIEOS UL 2JIOMAHUS, KOMOPbIe UCUEIAI0M
npu uncyppasyuu 6030yxa)
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End of Table 1. Original classification and grading system for the endoscopic assessment
of the esophageal features of eosinophilic esophagitis [17]
Oxonuanue mabauupt 1. Knaccuduranms n oreHoYHAs MIKAJa TPU3HAKOB 203WHOMUIBHOTO 330~

arura [17]

0 Absent
Omc
ymcmeyiom
1 Present
Hmeemcs

Narrow-caliber esophagus (reduced luminal diameter of the majority of the tubular esophagus)
HMuweeo0 ysxozo xaaubpa (ymenvuwennvil duamemp npoceema Gorvuiell yacmu mpyouamozo nuwesooa)

0 Absent
Omcymcmeyiom
Y Y
1 Present
Hmeemcs

esophageal dilation)

Crepe paper esophagus (mucosal fragility or laceration upon passage of diagnostic endoscope but not after

IMuweeo0, nanomunaiowuii xpen-6ymazy (xapaxmepna panumocmy u HAOPvLEbL CAUSUCTROU 000L0UKU
npu nposedeHuu OudzHOCMULEeCK020 IHOOCKONA N0 NUWEE00Y, HO He 6 Pe3yabmame GbiNOJHEHUS. €20

ounamavui)
0 Absent
O
mcymemeyiom
1 Present
Hnmeemcs
esophagus” — “stricture” is listed as a separate esophageal lining running along the esophageal

item among the major features.

2. Exudates on the esophageal mucosa (syn-
onyms: white plaques, white coating, white de-
posits). A whitish exudate (Fig. 3) represents
nothing other than eosinophilic microabscesses [23].
When the endoscopic features of EoE are not well
known, this exudate is often mistaken for Candida
esophagitis.

3. Furrows in the esophageal mucosa, also de-
scribed as vertical lines or longitudinal furrows,
indeed appear as shallow linear depressions in the

axis (Fig. 4). Furrows can be recognized more eas-
ily by reducing luminal distension (aspirating the
introduced air) or by using indigo carmine chro-
moendoscopy. Blood that enters these furrows —
for instance, after biopsy — can also aid in high-
lighting them. It is worth noting that, in both
origin and appearance, furrows differ from erosive
epithelial lesions seen in GERD, though both can
be observed simultaneously in the same patient.
4. Oedema of the esophageal mucosa (Fig. 5)
is evaluated based on diminished clarity, reduced

Figure 2. Endoscopic picture of fixed rings in the patient with eosinophilic esophagitis

Pucynox 2. dupodororpadusa. Ouxcuposaribie (HepacHPaBISIONINeEcs) KOMbl[a CTEHKU MHIIEBOAA TIPU 903MHO(DUIIb-

HOM 330cparure

22
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Figure 3. Endoscopic picture of exudates in the patient with eosinophilic esophagitis

Pucynox 3. Iunodororpacdus. IKCCYAAT CAMIICTON 060TOYKH THIIEBOIA TPH 303NHOPUILHOM 230¢arnte

Figure 4. Endoscopic picture of furrows in the patient with eosinophilic esophagitis: A — in narrow band imaging;
B — the visibility of furrows is enhanced after esophageal biopsies with blood pouring on the furrows

Pucynox 4. dunodororpadusa. Boposapr cau3nCcToil 000JIOUKN MUIIEBOIA TP 203NHOMDIIBLHOM a30arute: A — 60po3-
JIbl XOPOIIO BUJHBI TIPU OCMOTPE B Y3KOCTIEKTPATBHOM PEXKHME, T.e. B CHHe-3eJieHOM cBete; B — 6opo3/ibl MO[UepPKHYThI
3a cueT KOHTPACTHPOBAHMS KPOBBIO TI0CJIE MTPOBe/eH s GHONCHN

or absent vascular markings, and mucosal pal- Minor endoscopic features
lor. Edema is a relatively nonspecific feature of eosinophilic esophagitis
observed in many other esophageal diseases, in- In addition to the five key/major endoscopic

cluding GERD, and is considered less d}agnosti— features described above, other findings frequent-
cally reliable on endoscopy compared with other ly encountered during esophagoscopy in patients

findings [24]. , . o with eosinophilic esophagitis have been reported.
5. Esophageal St”CtWe (Fig. 6).15 diagnosed 1. firano et al. [17] identified three such features:
by the presence of luminal narrowing that pre-  _ fefine esophagus (Fig. 7): refers to transient,

vents the passage of a stapdard diagnostic ad}llt multiple superficial concentric contractions of the
endoscope (8-9.5 mm in diameter). Unlike myscularis mucosa of the esophagus, resembling
GERD-related strictures, EoE strictures may form ripples on water surface during a gust of wind
in the distal, mid, or proximal esophagus [7]. In  (synonym: transient mucosal folds). This phenom-
clinical practice, the appearance of a stricture typ- enon is how the esophagus appears in normal cats
ically denotes a narrow or small-caliber esophagus. (Fig. 7A). Unlike “fixed rings”, these contractions

Poc xypH ractposuTepost remaros komonpokrot 2025; 35(2) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(2) 23
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A B

Figure 5. Endoscopic picture of edema in the patient with eosinophilic esophagitis: A — in white light imaging; B —
in narrow band imaging

Pucynox 5. dunodororpadusa. OTek cM3UCTOH 0O0JOUKH MUIIEBOAA TP 203MHOPUIBHOM d30darnte: A — B 6eJloM
cBete; B — B y3KOCHEKTPAIBHOM PEKUME

Figure 6. Endoscopic picture of strictures in the patient with eosinophilic esophagitis

Pucynox 6. dnnodororpadust. CTpUKTYpPbI MHUIIEBO/IA TTPH 903UHOMIIEHOM 330(arute

appear spontaneously or during belching, retching, —  narrow-caliber  esophagus  (synonym:
or swallowing and completely disappear once air small-caliber esophagus): defined as a diffuse de-
is insufflated. This distinctive characteristic helps crease in the luminal diameter along most of the
avoid confusing a “feline esophagus” with esoph- tubular esophagus, differing from GERD-related
ageal trachealization. The term “feline esophagus” strictures or anastomotic strictures after surgery
most often describes thin, delicate contractile (Fig. 8), which typically manifest as shorter, lo-
rings periodically noted on endoscopy in situa- calized narrowing, along with proximal dilation
tions unrelated to eosinophilic esophagitis, includ- above the stricture. In advanced stages, a nar-
ing in normal esophagi [17]. row-caliber esophagus may impede passage of a

24
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Figure 7. “Feline” oesophagus. A — endoscopic picture of a cat’s esophagus in white light imaging (provided

by A.S. Shatalov); B — endoscopic picture of “feline” esophagus in the patient with eosinophilic esophagitis in narrow
band imaging

Pucynox 7. «Komaunii» numesoa. A — suaodororpadus nuieBoa Kok B 6eioM csere (ipegocrasiena A.C. Illa-

TaJIOBbIM); B — QHILOq)OTOI‘pa(i)I/IH <«KOHNIa4Ybero» MuiieBoJa y HallueHTa ¢ BOSI/IHO(i)I/IJIbeIM 330(1)aI‘I/ITOM B Y3KOCIIEKTPaJIb-
HOM peXnMe

A

Figure 8. Narrow-caliber esophagus: A — barium esophagogram shows narrow-caliber esophagus from the upper

to lower esophagus in the patient with eosinophilic esophagitis; B — endoscopic picture of narrow-caliber esophagus
in the same patient

Pucynox 8. Y3KokaamOepHbIil TUIIEBOI: A — PEHTTEHOCKOII ¢ KOHTPACTOM, CysKeHHe MpocBeTa GOJIbINei yacTn Tpyo6-
YaToro THUIIEeBO/Ia TIPH 03MHOMIUILHOM 330darnte; B — anmodotorpadmns numeBoa TOro ke MaruenTa
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diagnostic endoscope. Interestingly, although both
“rings” and “strictures” are classified as major endo-
scopic features of EoE, a luminal diameter reduction
affecting most of the tubular esophagus is not.

D.A. Carlson and I. Hirano proposed a provi-
sional definition of a “narrow-caliber esophagus”
as one in which more than 50 % of the esophagus
measures under 18 mm in luminal diameter [25].
The sensitivity of esophagoscopy for detecting a
luminal diameter below 18 mm, as documented by
radiologic studies, is only about 25 %, i.e. quite
low [26]. A barium swallow is more successful
than endoscopy at identifying the luminal narrow-
ing characteristic of a narrow-caliber esophagus
[27, 28].

Clinically, even when not at its most severe
stage, a narrow-caliber esophagus often under-
lies acute-onset dysphagia caused by an impacted
foreign body — generally a large, inadequately
chewed piece of meat [29]. Tt is no coincidence
that eosinophilic esophagitis has sometimes been
referred to as “shashlik syndrome” or the “steak-
house syndrome”. Following successful removal
of the impacted material and restoration of lu-
minal patency, endoscopists, finding no obvious
isolated stricture and perhaps overlooking other
EoE-related lesions in this emergency context,
fail to perform biopsies in 40 % of patients [30].
Quite often (in 22 %—55 % of cases), patients
are discharged without undergoing a repeat
esophagoscopy or biopsy (24—72 % of cases),
leaving them without a definitive diagnosis or
timely and appropriate treatment [31].

— crepe paper esophagus (Fig. 9): the esopha-
geal mucosa resembles this particular type of pa-
per, showing characteristic fragility and tearing

even with minimal contact from a diagnostic en-
doscope as it passes through the organ. Similar
changes that arise as a consequence of esophageal
dilation should not be regarded as manifestations
of the “crepe paper” sign. While not very com-
mon, the crepe paper esophagus is a pathognomon-
ic indicator of eosinophilic esophagitis, retained in
the group of minor (secondary) signs.

To enhance the diagnostic yield of esophago-
scopy for EoE, as well as to standardize the as-
sessment of the presence, nature, and severity of
esophageal changes, 1. Hirano et al. [17] conduct-
ed a meticulous validation of their original classi-
fication system and rating scale (Table 2) for the
endoscopic features of eosinophilic esophagitis.

Following this work, the group developed and
proposed a modified classification and rating scale
for EoE-related findings at endoscopy.

After introducing several minor revisions to
I. Hirano’s scale — such as removing secondary
features from the classification, reordering the
major features, and changing the English term
“Oedema” to “Edema” — the classification ulti-
mately became known as “EREFS”, an acronym
derived from the five major endoscopic features
of eosinophilic esophagitis it includes (Edema,
Rings, Exudates, Furrows, Strictures). Since both
“Edema” and “Exudates” begin with “E,” some
propose “ERExFS” as a potentially more distin-
guishable variant.

The EREFS classification was validated in
adults in a prospective multicenter study that
demonstrated strong interobserver agreement be-
tween clinicians in clinical practice and those in
academic settings [19, 32]. External validation of
the EREFS scale showed consistent assessment of

Figure 9. Endoscopic picture showing fragility and ruptures of the esophageal mucosa in eosinophilic esophagitis
Pucynox 9. dunodororpadus. PaHUMOCTb 1 HAJIPHIBBI CM3UCTON 060JOUKH MUTIEBOA TPH 203MHOPUIHHOM d30(]arute
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Table 2. The eosinophilic esophagitis endoscopic reference score (EREFS)
Ta6.auya 2. Knaccuduxanus u oleHoUuHbIe Kbl 903uHoduabHoro s3odaruta (EREFS)

Endoscopic

findings Grade Hirano van Rhijn | Ma et al.,
Anodockonuuecxkue Cmenenb et al., 2013 | et al., 2016 2022

npusnaxu

Absent (distinct vascularity is present)
Omcymemeyem (cocyOucmuiil pucynox 0 0
uemxuil)
Mild (reduced vascularity or loss of clarity 0
of vascular markings)

Jezkas (0bednenue uiu CHuKenue 4emxocmu
cocyoucmozo pucymra)

Severe (absence of vascular markings)
Tsixenas (omcymemeue cocyoucmozo pucynra)
Absent

Omcymcmeyiom

Ortek
Edema

Mild (subtle circumferential ridges) 1 1 1
Jezxas (nezpyboie Korvyesudnvie GbicmynoL)
Moderate (distinct rings that do not impair
the passage of a standard diagnostic adult
endoscope with outer diameter 8—9.5 mm)
Koubua Ymepennas (omuemaueo évipaxenvie 2 2 2
Rings KObUYd, He Npensamcmeyiouie nposeieHuio
cmandapmmozo 83pociozo0 OUAzHOCIMULECK0Z0
andockona duamempon 8—9,5 mm)

Severe (distinct rings that do not permit

the passage of a diagnostic endoscope)
Tsxenas (omuemaugo evipaxyenmoie 3 3 3
KOAbUA, NPenimcmsyrouue npogedeHuio
duaznocmuueckozo 3HO0CKOnd,)

Absent

Omcymcmeyem

Mild (lesions involving < 10 % of the esopha-
geal surface area)

Jezras (3xccydam, nokpulearuwuti menee

10 % nosepxnocmu nuwesoda)

IJxceyaar Moderate (lesions involving > 10 %

Exudates and < 25 % of the esophageal surface area)
Cpednssn (axccydam, noxpusarowui > 10 %

u < 25 % nosepxmocmu nuweeoda)

Severe (lesions involving > 25 % of the esopha-
geal surface area)

Tsuxenasn (axccydam, noxpusaowut > 25 %
no0BEPXHOCINU NUWEE00d)

Absent

Omcymcmeyem

Mild (vertical lines present without visible depth)
Bopoaast Jezxas (umeiomcs eepmukaivrvle AUHUL 1
Furrows 6e3 eudumozo yeaybienus)

Severe (vertical lines present with mucosal depth)
Tsxenas (sepmuxarvivie munuu ¢ yeayoaenuem, 2
s0asaenuem 6 causucmou oboaouxe)
Absent

Crpukrypa Omcymcmeyem

Stricture Present

Hnmeemcs
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eosinophilic esophagitis features between experi-
enced and novice endoscopists [33].

Efforts to find an optimal grading scheme for
the main EoE features are ongoing, given the rela-
tive “youth” of this disease entity and a desire for
ever more detailed stratification of its key signs
[34]. The original EREFS (I. Hirano et al., 2013
[17]), a simplified EREFS (B.D. van Rhijn et al.,
2016 [20]), and a maximally expanded EREFS
(C. Ma et al., 2022 [34]) each assign scores from
0to8, 0to7, and 0 to 11, respectively (Table 2).

The EREFS scale can be used to evaluate the
overall severity of endoscopic changes at diagnosis,
during treatment, or when titrating maintenance
doses of medications or diet, based on the total
point score. The point tally can be calculated ei-
ther by considering all five features (for example,
E1R1Ex2F1S0 = 5 points) or by separately scoring
the inflammatory parameters (edema, exudates,
and longitudinal furrows) — e.g., E2Ex1F2 =
5 points — and the fibrotic parameters (rings and
strictures) — e.g., R2S1 = 3 points.

An optimal cutoff value for the total EREFS
score to confirm a diagnosis of eosinophilic esoph-
agitis has not been definitively established. Some
authors have demonstrated that EREFS > 2 may
indicate EoE with relatively high sensitivity and
specificity [35], whereas others have argued that
this threshold is insufficient to distinguish be-
tween eosinophilic and noneosinophilic esophagi-
tis because of low specificity despite high sensitiv-
ity [36]. This discrepancy may be attributable to

varying degrees of EoE-related endoscopic abnor-
malities across different patient cohorts, as well
as the clinical profiles of comparison groups com-
prising patients with noneosinophilic esophagitis.

Notably, endoscopic disease activity measured
by the EREFS scale does not always correlate with
clinical symptoms or histologic activity of the dis-
ease [37, 38]. Nonetheless, a reduction in EREFS
scores during therapy can indicate treatment effica-
cy. When the distribution and degree of endoscopic
changes vary within different segments of the esoph-
agus, it is important to base the EREFS assessment
on the most severe findings observed [39].

New endoscopic signs of eosinophilic

esophagitis

In recent years, several novel endoscopic signs
of EoE have been identified:

— multiple polypoid lesions [40, 41] (Fig. 10):
small, multiple lesions that endoscopically resem-
ble papillomas or glycogenic acanthosis. However,
histopathological evaluation does not meet the cri-
teria for either of these diagnoses. Their etiology
and clinical significance remain unknown. One
might hypothesize that they are somewhat analo-
gous to pseudopolyps in the colon of patients with
ulcerative colitis in remission.

— caterpillar sign (Fig. 11): this phenomenon
resembles the tracks left by tractor treads on the
ground, appearing as small concentric ridges on
the esophageal mucosa arranged perpendicular to
the longitudinal furrows [36, 42].

Figure 10. Endoscopic picture of multiple polypoid lesions in the patient with eosinophilic esophagitis (endopho-

tographs provided by R.O. Kuvaev)

Pucynox 10. dupodororpadusa. MHOKeCTBeHHbIE MOMNTOBH/IHbIE TOPAKEHUS MHIEBOA TPH 303MHOMIIBHOM 330(a-

rure (sugodororpadun npegocrasietst P.O. KyBaesbiM)
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Figure 11. Changes in the surface of the “caterpillar
track” type

Pucynox 11. VIsMeHeHus NOBEPXHOCTU 10 TUILY «I'yCEHUY-
HOTO coiefia»

— ankylosaurus back sign [43] (Fig. 12): char-
acterized by multiple small nodular protrusions
running longitudinally along the crests of the
esophageal mucosal folds. Endoscopically, it re-
calls the back of an ankylosaurus, a prehistoric
dinosaur. Such changes occur more frequently in
patients who have coexisting eosinophilic esopha-
gitis and pathological gastroesophageal reflux and
may predict a positive response to proton pump

Figure 12. Endoscopic picture of the esophagus: chang-
es in the surface of the esophageal mucosa according
to the “ankylosaur back” type in eosinophilic esophagitis

Pucynox 12. Iupodororpadust NUIEBOAA: M3MEHEHUS
HOBEPXHOCTH CJIM3UCTON OOOJIOYKM IIMIIEBOJA II0 THUILY
«CITMHDI AHKHUJIO3aBPay IIPU 303MHO(PUILHOM 330(harute

inhibitor therapy (attaining histologic remission
under acid-suppressive treatment).

— tug sign / pull sign [44, 45] (Fig. 13): de-
scribes a greater-than-expected resistance (tissue
“pull”) of the mucosa during biopsy — another

Figure 13. Endoscopic picture of tug sign in the patient with eosinophilic esophagitis: A — in white light imaging;

B — in narrow band imaging

Pucynox 13. dunodortorpadui, 1eMOHCTPUPYIOIINE «IPU3HAK HATSIKEHUS» Y MAIMEHTOB ¢ 303MHOPIILHBIM 330(]ari-
toM: A — B 6GesioM cBeTe; B — B peskmMe y3KOTO CIeKTpa CBeTa
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feature suggestive of eosinophilic esophagitis. This

“tug” or “pull” phenomenon reflects the presence
of subepithelial fibrosis. It is observed more often
in patients who respond to proton pump inhibitor
therapy than in those who do not.

Unfortunately, the aforementioned endo-
scopic features are not exclusively specific to
eosinophilic esophagitis; they also occur in oth-
er esophageal diseases. Furthermore, their pre-
valence, severity, and distribution within the
esophagus vary widely. For instance, endoscop-
ically visible lesions may be confined to small
segments of the distal esophagus or distributed
unevenly along its length in 30—40 % of pa-
tients [46, 47]. Such localized changes can be
missed if the entire esophagus is not carefully
inspected at varying degrees of insufflation and
wall distension.

When interpreting endoscopic findings, dif-
ferential diagnosis most commonly involves
esophageal candidiasis and GERD, both of
which can also occur concomitantly with eo-
sinophilic esophagitis in the same patient. As
regards the diagnostic and monitoring accuracy
of the EREFS system, two recent single-center
studies have shown conflicting results, indicat-
ing that endoscopists should not rely exclusively
on endoscopy findings to diagnose EoE or to
determine whether the disease is active or in
remission.

Endoscopy alone cannot serve as the sole
criterion for establishing a diagnosis of eo-
sinophilic esophagitis without histopatholog-
ical examination of esophageal biopsy speci-
mens. Ultimately, EoE is diagnosed based on
clinical symptoms, histologically confirmed
esophageal eosinophilia of at least 15 eosino-
phils per high-power field (approximately
60 eosinophils/mm?), and exclusion of oth-
er disorders and conditions causing secondary
esophageal eosinophilia, such as hyper-eosinophil-
ic syndrome, drug-induced esophagitis, achalasia,
etc. [48].

According to current consensus documents, for-
ceps biopsy is mandatory in all patients suspected
of having EoE on EGD. Separate biopsies from the
proximal and distal esophageal mucosa are advised.
At least six biopsies should be obtained, and for
maximal diagnostic yield, six to eight biopsy sam-
ples can be taken from the distal, mid, and proximal
esophagus. Biopsy sampling should target areas of
typical changes — primarily exudates and longitu-
dinal furrows — because these regions are associated
with higher eosinophil counts [1, 48, 49].

Specimens must include full-thickness epithe-
lium and lamina propria to enable assessment of
subepithelial fibrosis.

It is also essential to obtain biopsies from both
endoscopically abnormal and normal-appearing
areas of the mucosa because significant histo-
logical changes may be present even where the
macroscopic view is unremarkable. At the time
of initial endoscopic evaluation, it is prudent to
obtain gastric biopsies to rule out eosinophilic gas-
troenteritis and to determine whether the patient
is infected with H. pylori [1-3, 6, 48].

Indications for esophageal biopsies [1—3]:

1) an endoscopy suggestive of eosinophilic
esophagitis;

2) dysphagia and food impaction in the esopha-
gus, even if endoscopy appears normal;

3) GERD-like symptoms (heartburn, subster-
nal pain, regurgitation) in children that are re-
fractory to PPI therapy, even with a normal endo-
scopic appearance;

4) an episode of acute food impaction in the
esophagus, following endoscopic removal of the
impacted food bolus or spontaneous resolution of
the obstruction.

It should be emphasized that the endoscopic
appearance is normal in 10—25 % of EoE patients.
Therefore, biopsy must be performed in patients
with dysphagia even in the absence of visible mu-
cosal changes on endoscopic examination.

It is important to remember that, whenever the
patient’s condition allows, PPIs and steroids
should be discontinued for at least 3 weeks pri-
or to a diagnostic EGD with biopsies to avoid
false-negative histologic findings. In patients on
acid-suppressive drugs or steroids, the eosino-
phil count may rise only slightly or remain with-
in normal limits (5 eosinophils per high-power
field) [1, 2, 50].

The principal criterion for diagnosing EoE is in-
traepithelial eosinophilic infiltration with at least
15 eosinophils per high-power field (or > 60 eosino-
phils per mm?) (Fig. 14) [1, 2].

Significant intraepithelial eosinophilic infiltra-
tion leads to the formation of eosinophilic abscess-
es, defined as clusters of four or more eosinophils
in dilated intercellular spaces, and the accumula-
tion of eosinophils on the mucosal surface. These
changes are typically associated with damage to
the superficial layer of the stratified squamous
epithelium. Characteristic findings also include
interstitial edema, papillary elongation in the
squamous epithelium, basal cell hyperplasia, and
fibrosis of the lamina propria (Fig. 15).

Despite the broad array of endoscopic changes
seen in EoE, diagnosing this disease in our coun-
try remains far from ideal. In most cases, the di-
agnosis is made some 7—10 years after the onset of
the first symptoms, when pronounced fibrotic al-
terations have already developed in the esophagus,
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Figure 14. Pathomorphological picture of eosinophilic esophagitis, hematoxylin and eosin staining: A — intraepithelial
infiltration with eosinophils, dilated intercellular spaces, magnification x100; B — massive intraepithelial infiltration
with eosinophils (more than 60 eosinophils in HPF), eosinophilic abscesses, magnification x400

PucyHmc 14. Ilarosnoro-anaToMuyecKoe HCCJe0BaHue ouonTara u3 IIPOKCHUMAJIbHOI'O OT/i€JIa IIUIINEBO/Ia, OKpaCKa re-
MaTOKCUJIMHOM U 303MHOM: A — CKOILIEHUS BOSI/IHO(l)I/IJIbeIX JIeﬁKOI.lHTOB, pacuipenne MeXKJIETOYHbIX ITPOCTPAHCTB,

yBesmuerne x100; B — ckoruteHnst 203nHOMUIBHBIX JielikonuTos 6osiee 60 B mosie 3peHusi, 503MHOMIIIbHbIE a6CIIecChl,
yBesnueHue x400

H
=
&
Y
- =
g
:
=
s
=
: c 3
€ EE
[= =
& g
by -

Figure 15. Histological features of eosinophilic esophagitis, hematoxylin and eosin staining, magnification x400:
intraepithelial infiltration with eosinophils, degranulation of eosinophils (yellow arrow), dilated intercellular spaces,
prominent surface epithelial alteration, subepithelial fibrosis

Pucynox 15. XapakrepHble THCTOJOTHUECKUE U3MEHEHHUS MPU 203MHOMUIBHOM 330(arute, OKpacka TeMaTOKCHINHOM
u 903uHOM, yBemuuenue x400: s03nHOMGUIbHAS MHOIIBTPAINS, JETPAHy AN 903uHOGUIOB (3KeaTas CTpemKa), pac-

IMIIpEHne MEKKJIETOUYHBIX TPOCTPAHCTB, MOBPEKICHHE MOBEPXHOCTHOTO CJI0SI MHOTOCTONHOTO TUIOCKOTO BITHTENHs, Cy6-
AMUTETnAIbHDI (HuGpo3
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Table 3. Frequency of occurrence of various endoscopic signs in eosinophilic esophagitis
Tab6auua 3. UacToTa BCTPEUAEMOCTH PA3JINYHBIX HHOCKOMIMYECKUX TPU3HAKOB TTPH H03MHODUIBHOM

a3odarure
Endlzecmpite fnitnes Proportion of patients who were found
Anodockonuueckuili npusHax to have the sign
HAoasn nayuenmos, y xomopwvix Gvla 6bisa6aeH NPUSHAK
Edema / Omex 40 (85 %)
Rings / Kovua 27 (57,4 %)
Exudates / dxccydam 37 (78,7 %)
Furrows / Bopo3doi 39 (83 %)
Strictures impassable to a 6 mm endoscope 8 (17 %)
Cmpuxmypbt, nenpoxodumvle 0us IHOOcKona 6 mm
Ankylosaurus back sign / Cnuna anxunosaspa 4 (8,5 %)
Caterpillar sign / T'ycenuumnwvii cred 15 (32 %)
Multiple polypoid lesions 5 (10.6 %)
Munosxecmsennvle NOAUNOBUOHDLE NOPAKECHUSL ’
Dposgno sopisu saduu B* 9191 %)
Barrett’s esophagus / ITuwesod Bappema 2 (4,2 %)
Normal esophagus 3(6 %)
Hopmanenas 3100cKonuueckas Kapmund

Note: * — according to Los Angeles classification.
Ipumeuanue: * — no Jloc-Andxenecckoi Kaaccuguxayuu.

and patients present to healthcare facilities with
acute obstructive dysphagia.

According to our own findings (Table 3), ob-
tained by analyzing endoscopic findings in the
esophagus — EoE was graded using the EREFS
scale and reflux esophagitis was graded using the
Los Angeles classification — in 47 patients (43 men,
4 women, mean age — 42) with the diagnosis of
“eosinophilic esophagitis” confirmed by pathomor-
phological evaluation (more than 15 eosinophils in
a high-resolution microscope field at 3400 magni-
fication), the most common endoscopic signs were
edema, whitish exudate, and longitudinal furrows of
the esophageal mucosa. Strictures were found in 8 of
47 patients (17 %). Multiple polypoid lesions were
detected in 10.6 % of patients, and “ankylosaurus
back” type changes — in 8.5 %. Endoscopic signs
of GERD (erosive esophagitis grade B; notably,
in 2 patients this coexisted with Barrett’s esopha-
gus) were diagnosed in 19 % of patients. A normal
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