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ABSTRACT

Relevance: Esophageal stricture is a narrowing of the lumen of the esophageal tube caused by the proliferation of connective tissue
in its wall. This condition can develop against the background of esophagitis, peptic ulcers, chemical burns of the esophagus, and
iatrogenic causes. Cicatricial changes of the esophagus occupy the second place among diseases of this organ after esophagitis and are
Jormed in 70-80% of patients with postburn strictures.

The study aimed to analyze the results of endoscopic treatment of benign esophageal stenosis using distal Bougie Cap caps and
evaluate the effectiveness of this new device in the short term of use for treatment purposes.

Methods: The authors have retrospectively analyzed the first results of using Bougie Cap distal caps in the endoscopic treatment
of benign esophageal stenosis in Kazakhstan. From 2022 to 2023, 81 bougie sessions with steel caps were performed in 55 patients with
esophageal stenosis in the endoscopic department of the National Research Oncology Center (Astana, Kazakhstan).

Results: The leading causes of esophageal stenosis were chemical burns (60% of patients), stenosis after radiation therapy (25.4%),
and strictures of esophageal anastomosis (14.6%). The stenoses were short, up to 3.0 cm, in 37 patients (67.2%), extended — in 15 patients
(27.2%), subtotal — in 2 patients (3.6%), and only one patient (1.8%) had a stenosis of 17 cm. The bougienage outcome was good in all
patients with short stenoses, satisfactory — in patients with stenoses up to 9 cm, and unsatisfactory — in patients with subtotal and total
stenoses. The number of sessions was 3 to 11. Three patients with total and subtotal stenosis were denied a bougienage due to a tortuous
stenosis with a high risk of perforation, and a percutaneous gastrostomy was installed.

Conclusion: Endoscopic bougienage with distal caps of the Bougie Cap is a safe method of bougienage of benign esophageal
strictures since the cap is transparent, and an endoscopist visually supervises the bougienage. During the three years of using distal
caps to dilate esophageal stenosis, not a single case of perforation was registered in our department. Therefore, we recommend this
method as the safest and most predictable method of bougienage, both in outpatient practice and in the hospitals in the Republic.

Keywords: stenosis, stricture, bougienage, dilatation, esophagus.

Introduction: Esophageal stricture is a narrowing of
the esophageal tube’s lumen due to the proliferation of
connective tissue in its wall. This condition can develop
against the background of esophagitis, peptic ulcers,
chemical burns of the esophagus, and iatrogenic causes.
It is accompanied by symptoms such as dysphagia
(swallowing problem), belching, sore throat and
retrosternal pain, and weight loss. Esophagoscopy and
radiography of the esophagus are used to diagnose
strictures. Treatmentoptionsinclude balloon dilation of the
stricture, bougienage, esophagoplasty, etc. [1, 2]. Cicatricial
changesin the esophagus occupy the second place among
esophageal diseases after esophagitis and occurin 70-80%
of patients with post-burn strictures. The prevalence of
such pathologies is gradually increasing, especially among
children and young people. In modern abdominal surgery,
developing effective methods for treating cicatricial
strictures of the esophagus and preventing disruption of
normal digestive function remains an urgent problem.

Benign scar strictures can occur after inflammatory
diseases of the esophagus, damage to the organ wall
with aggressive agents, or surgical interventions on the
esophagus, e.g., application of anastomosis [3, 4].

Endoscopic classification of esophageal constrictions
by Gallinger:

Degree | - esophageal stenosis up to 9-11 mm;

Degree Il - esophageal stenosis up to 6-8 mm;

Degree lll - esophageal stenosis up to 3-5 mm;

Degree IV - esophageal stenosis up to 1-2 mm or a
complete obliteration [5].

In addition, the patient’'s medical history, the
presence of a causal factor of stenosis, the duration of
stenosis, and the degree of dysphagia are clarified during
the initial consultation. Violation of the passage of food
into the esophagus (dysphagia) is the most common
manifestation of the disease. There are four degrees of

dysphagia:
Degree | - violation of the passage of solid food
through the esophagus;

Degree Il - difficulty in semi-fluid food intake;

Degree Ill - difficulty in fluid intake;

Degree IV - complete esophageal obstruction.

A distal bougienage cap enables visual assessment
of the esophageal opening dilation. An endoscopist can
observe changes in tissue tension through the transparent
wall of the cap and avoid unwanted sprains. In addition,
using fewer tools reduces the procedure time. [6,7]. Caps
are made in different sizes: 10, 12, 14, and 16 mm for both
standard and ultrathin endoscopes (Figure 1). There are
three holes in the distal part of the cap. Two of them are
designed to suck out air and water, and one central hole is
designed to insert guide wires.
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Figure 1 - Types and sizes of endoscope distal caps for bougienage

There was no need for patient sedation during the
bougienage. This is because the procedure time is
comparable to conventional elective gastroscopy and is
accompanied by mild discomfort without pronounced
pain. Successful bougienage with a distal may be visually
confirmed during the procedure through atransparentdistal

cap; therefore, documentary (radiographic) confirmation
is unnecessary. For monitoring, it is enough to ask the
patient to drink a glass of water, and patients and doctors
will recognize the clinical effectiveness of the bougienage
procedure based on the feeling of free passage of water
from the esophagus into the stomach cavity (Figure 2).

Figure 2 - Endoscopic view of bougienage with a distal cap. Bougienage is visually controlled through
a transparent polymer cap.

Since the opening of the endoscopic department of
the National Scientific Cancer Center (Astana, Kazakhstan)
in 2019, we have been engaged in esophageal dilation
on an ongoing basis for both malignant and benign
diseases. Patients with benign esophageal stricture usually
predominate and comprise the lion’s share of stenotic
patients. Since 2022, we have primarily used distal Bougie
Caps for esophageal dilation and have stopped using
polymer bougies along the guide wire.

The study aimed to analyze the results of endoscopic
treatment of benign esophageal stenosis using distal
Bougie Cap caps and evaluate the effectiveness of this new
device in the short term of use for treatment purposes.

Materials and methods: From 2019 to 2022, the
NSCC endoscopy department, for benign strictures of
the esophagus, used polymer bougies for bougienage
along the guide wire. After purchasing new distal Bougie
Caps for the first time, polymer bougies were no longer
used since bougienage with polymer bougies along the
guide wire did not allow direct visual endoscopic control
during the stricture bougienage process, which carries
excellent risks of esophageal perforation or creating a
false passage in the esophageal wall. While using polymer

bougies along the guide wire, two cases of unintentional
esophageal perforation were reported by the NSCC
department and subsequently managed by emergency
surgery. Later, we stopped using polymer bougies. From
2022 to 2023, the NSCC endoscopy department only
performed 81 bougienage sessions with distal caps in
55 esophageal stenotic patients. The persistent clinical
effect of bougienage with distal caps was achieved on
average for 7-8 sessions, and no further bougienage was
required. Subsequently, during the dynamic monitoring,
1-2-3 months after the last bougienage session, the
esophageal lumen retained a width of 10-14 mm, which
caused no dysphagia in patients. The presented review
describes a retrospective analysis of the first and most
successful Kazakh experience of endoscopic treatment of
benign esophageal strictures using a new device. While
using distal caps, our department reported no cases of
esophageal perforation, which indicates the safety of this
device compared to bougienage with polymer bougies.

According to Table 1, men accounted for 70.9%, and
only 29.1% of patients were women. By age, 43.6% of
patients were 18-44 years old (Group 1), 41.9% were 45-59
years old (Group 2), and 14.5% were of other ages.
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Table 1 - Distribution of patients by gender and age
Mon nauverTos BospacT naumeHToB, abce. (%)
18-44 45-59 60-74 75-90 90+
My>XUMHbI 15 (27.3) 19 (34.6) 3(5.4) 2 (3.6) 0
YKEHLLMHBI 9 (16.3) 4(7.3) 2(3.6) 1(1.8) 0

Results: Before bougienage, all patients underwent a
contrast-enhanced X-ray examination of the esophagus
to determine the narrowing zone, the severity of stenosis,
the extent of stenosis, the shape of the stenosed lumen
of the esophagus, and the degree of stenosis according to
Gallinger (1999) [5].

Most often, patients came with the 3rd or 4th degree
of esophageal stenosis and with the 3rd degree of
dysphagia. In patients with short stenoses, bougienage
sessions were performed on an outpatient basis, mostly

Table 2 - Characteristics of stenosis in patients

without sedation, since bougienage corresponds to a
routine gastroscopy procedure in time and severity of
discomfort. In patients with prolonged, subtotal, and total
stenosis, the first bougienage sessions were conducted
on an inpatient basis and under general sedation due
to the high risk of esophageal perforation. Further, if
the first bougienage sessions are thriving and there is
no perforation, repeated sessions were performed on
an outpatient basis and under sedation at the patient’s
request.

Extent of stenosis

Cause of stenosis

Short (<3.0 cm) Extended (4-9 cm) Subtotal (10-15 cm) Total (>16 cm)
Post-burn stenosis 18 12 2 1
Postradiation stenosis 1 3
Anastomotic strictures 8

According to Table 2, the main causes of esophageal
stenosis were chemical burns — in 33 patients (60% of the
total number of patients), post-radiation stenosis - in 14
patients (25.4%), and strictures of esophageal anastomosis
—in 8 patients (14.6%). Most stenoses were short, extending
up to 3.0 cm in 37 patients (67.2%). Extended stenoses
were found in 15 patients (27.2%), subtotal stenosis up to
15 cm- in 2 patients (3.6%), and only one patient (1.8%)
had a 17 cm stenosis.

In all patients with short stenoses, good results of
bougienage were reported; patients with extended
stenoses up to 9 cm had satisfactory results, and patients
with subtotal and total stenoses had unsatisfactory
results. The number of sessions varied from 3 to 11. Three
patients with total and subtotal stenosis were burred
from bougienage due to the presence of a tortuous
course of stenosis, which is accompanied by a high
risk of perforation, and they underwent percutaneous
gastrostomy placement.

Discussion: The Bougie Cap is a relatively new
device for treating esophageal and gastric stenoses.
The first international publication on the use of this
device dates back to 2018, and the first video on the
use of this distal cap for bougienage dates back to
2017. A few publications on the experience of using this
device are probably because the caps for bougienage
are designed for single use and are pretty expensive,
making the procedure more expensive than reusable
polymer bougies. The foreign literature describes
the experience of using caps for bougienage of post-
radiation stricture, eosinophilic esophagitis, and
cicatricial stricture of the esophagus. In contrast, no case
describes the experience of using bougienage with this

device in malignant stricture [8, 9]. As for Kazakhstan,
the NSCC endoscopy department was one of the first
in the country to use this device in 2022. The device
has already been used for benign esophageal stricture
and malignant esophageal stenosis [10]. In such a short
time, the experience of using this cap for bougienage
has already been accumulated. The safety of this device
is achieved due to the possibility of visual inspection
through its transparent wall directly during the
bougienage process. The endoscopist visually monitors
the direct pointing of the cone-shaped part of the cap
at the mouth of the stricture and controls the stretching
of scar tissue. Most importantly, the bougienage is not
carried out blindly, and there is no risk of false passage.
Our experience using the distal cap for bougienage
suggests its clinical effectiveness in treating esophageal
strictures.

Conclusion: Endoscopic bougienage with distal caps
is a safe method for benign esophageal strictures since
the cap is transparent and bougienage is performed
under the visual supervision of an endoscopist.
During the three years of using distal caps to expand
esophageal stenosis, our department reported no cases
of perforation; therefore, we recommend this method as
the safest and most predictable option of bougienage
in outpatient practice and hospitals of the republic.
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AHJIATIIA

BOUGIE CAP KOMETI'TMEH OHEIITIH KATEPCI3 CTPUKTYPAJIAPBIH
SHAOCKOIIUAJIBIK CYMBUIEY

K. Bamuipoexos', A. Fanuaxbaposa', A.Yonuxanoe'
1«¥nTTbIK OHKONOTUSNbIK 3epTTey opTanbifbly XKLLUC, Actana, KasakcTaH Pecnybnmkacs

O3exminizi: Onewmiy cmpurmypacel — oyew mymiciniy Kaovip2acblHoazvl 0oHeKep MmiHHiy KoOeliHeH 60IAMbIH CAHbLIAYObIH MAPLLIYbL.
OHewmezi yuKampusivlK 632epicmep 0Cbl OP2AHHBIY AYPYIAPbL APACHIHOA 330¢haUummeH KelliH eKiHull OpbIHObl Ald0bl HCOHE KYUIKMEH KelliHel
cmpuxmypacel 6ap naysacmapowiy 70-80% Kypaiiovi.

3epmmeyodin maxkcamol — oucmanvovl Bougie Caps kemezimen oHewmiy Kamepciz cmeno30apbliH 3HOOCKONUATILIK eMOey HOMUNMCeNepiH
Manday HeoHe 0Covl HCAHA KYPbLA2bIHbL eMOIK MAKCaAmma nauoaianyobly KblcKa Mep3iminoeci muimoiniein bazsanay.

Qoicmepi: Kaszaxcmanoa enewmiy Kamepciz cmpukmypacsin s3HOOCKONUAILIK emoeyde 0ucmanvowl byau Kaxnazvin aneaw pem K0i0amy moxci-
pubeciniy Oepexmepine pempocnekmusmi manoay xcacanovl. 2022-2023 xevinoap apanvizbinoa ¥immolx 2bliblmu OHKOI02US OpManbiabiHbly (Acma-
Ha, Kaszaxcmatn) sHOockonusinslk 6enimuecinoe oneu cmenosl 6ap 55 HaykKacka oucmanbovl Kainakulaiapmer oyeueraxcoviy 81 cearncol omkizinoi.

Homuacenepi: Onew cmenosvinwiy neizei cebenmepi XumMusanwvlk Kyuix (nayuenmmepoiy 60%), coyienik mepanusioan xetinei cmenos
(25,4%) srcone eyew anacmomosvinbiy mapwiayel (14,6%) 6onowi. 37 naykacma (67,2%) gvicka cmenosoap 3,0 cm-ee oetiin, 15 naykacma (27,2%)
yzapmelizan cmerosoap, 2 Haykacma (3,6%) — y3viHovlabl 15 cym-ee Oeiiinei cybmomansovl cmenosoap, 6ip nHaykacma (1,8%), cmenos 17 cm-0i
Kypaosl, KbiCKa Cmeno3bl 6ap Haykacmapobiy 0apivleblioa 0y2UeHaxicobly HeaKcvl Homudceaepi, 9 cym-ee delinei cmenosvl 6ap HayKkacmapoa
KaHa2ammanapiavlKcol3 Homuiceaep, cyomomanbobl HCoHe HCaanvl cmenos3vl bap Haykacmapoa dauxanovl. Ceancmapoviy canvl 3-men 11-ce
Oetlin 601061, TonbIK dHcoHe cyOmomanbovl CmeHo3bl 6ap yui HayKac nepgopayus Kayni i#coaapsl cmeHo30biH Oypaimaisl a2blMblHbIH O0LYbIHA
batinanvicnmol Oy2uenasicoan bac mapmoliobl JHCOHE NEPKYMAHObIK 2ACHPOCMOMUSL OPHAMBLAOYL.

Kopvimuinowi: Bougie Cap oucmanvovl KaknakmapuvlmMen s3HOOCKONUANBIK CymMOiney oHewmiy Kamepciz CmpuKmypaiapuli cymoineyoiy
Kayinciz a0ici 60nbln mabwliadsl, 6UMKeHi KAKNAaK MeJoip dcoHe cymoiney 3HOOCKONUCMIN Ko30eH DaKblIayblMeH Jdcy3eze acblpbliadbl. Oneut
CMEHO3bIH KeHelmy Yulin Oucmanb0bl KAKNakmapobl KOJIOAHYObIH YUl HCbLIObIK Ke3eHinde 0i30iK bonimuiede neppopayusinvly Oipde-0ip scaz-
oativbl mipKenzeH H#eok, COHObIKman 0iz oyn a0icmi amobyramopusavly moxcipubede oe, Pecnybnuxansiy cmayuonapiapuliHoa 0a cymoineyoiy ey
Kayincis sicone 601xcamovl 90ici peminoe YCblHAMbL3.

Tyiinoi cesdep: cmenos, cmpuxmypa, cymoiney, Oyeuminy Keyeroi.

AHHOTALUA
ENDOSCOPIC BOUGIENAGE OF BENIGN ESOPHAGEAL STRICTURES USING A BOUGIE CAP

K.Y. Bamuipoexos', A.A. F'anuaxéaposa', A.T. Yanuxanos'
ITOO «HaumoHanbHbIi Hay4HbIi OHKONOTYECKUi LIEHTP», AcTaHa, Pecrybnuka Kasaxcra

Axkmyansnocms: Cmpukmypa nuwegooa npeocmasgisem coooll cyicerue npoceema nuyeso0Hot mpyoKi, 8bl36aHHOE pA3PACMAHUEM CO-
eOUHUMENbHOU MKAHU 6 ee cmeHKe. Pybyosvle usmeneHus nuueeood 3aHumMaronm mopoe mecmo cpeou 3a001e6anuti 0AHHO20 Op2aHd NOce
azo¢pacuma u ghopmupyromes 'y 70-80% nayuenmog ¢ noOCmMoNco208biMu CMPUKMYPAMU.

Lens uccnedosanus — npoananuzuposams pe3yibmamsl IHOOCKONULECKO20 Jeyenus 000poKa1ecmeeHHblX CMeH0308 NUes00d C UCNONb-
308anuem OuUCmanbHuix koanaukog Bougie Cap u oyenums 3¢pghexmusrnocms 3moeo Ho8020 0e8alicd 8 KPAMKOCPOUHOM Nepuode UCNoIb3068d-
HUSl 8 T1eUeOHBLX YesIX.

Memoowt: Ilposeden pempocnekmusHblll AHAIU3 OGHHBIX ONbIMA NEPEO2O NPUMEHEHUS OUCMATbHLIX Koanaukos Bougie Cap 6 snoockonu-
ueCKOM JeyeHuu 00OpoKavecmeeHHblx cmpuxkmyp nuyesooa 6 Kazaxcmane. C 2022 no 2023 200 6 s3noockonuueckom omoenenuu Hayuonano-
HO20 HAYYUHO20 OHKON02UYecKo20 yenmpa (Acmana, Kazaxcman) nposeden 81 ceanc 6yrcuposanus OUCmanibHblMu KOINAYKAMU 55 nayueHmam
CO CMEeHO030M NUWEeB00a.

Pesynomamor: OcrHo8HOU NPUYUHOT CMEHO3A NUWEB00d NOCIYICUNU XuMUudecKue odcocu (60% nayuenmos), cmenos nocie 1y4egoul mepa-
nuu (25,4%) u cmpuxkmypul nuweeoonozo anacmomosa (14,6%). ¥ 37 nayuenmos (67,2%) cmernosel 6viau kopomxumu — 0o 3,0 cm, y 15 nayu-
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enmos (27,2%) ycmarognenvl npomsicenHvle cmenossl, y 2 (3,6%) — cybmomanvrwlii cmenos 0auHoul 00 15 cm, u 'y o0nozo nayuenma (1,8%)
cmenos cocmagnsn 17 cm. Xopowue pezynomamol Oyocupo8aniis 3apukcuposanvl y 6cex NayueHmos ¢ KOpomKuMu Cmeno3amu, y0081emeo-
pumenvHoie —y NAYUEeHMos8 co Cmero3amu 00 9 cm, Hey0osiemeopumensvHvie — y NAYUeHmos ¢ CyoOmomanbHolMu U MOmaibHbLMU CIEHO3AMU.
Konuuecmeso ceancos — om 3 0o 11. Tpem nayuenmam ¢ momaibholm u CyOMOMaibHblM CMEHO30M ObLIO OMKA3ZAHO 6 OYICUPOBAHUU U3-30
HAAUYUS U3BUMO20 X00d CIMEHO3A C BLICOKUM PUCKOM nepghopayuu, u Oblna yCmanosieHd nepKymanHas 2acmpocmoma.

3axknwuenue: dnoocrkonuueckoe 6yscuposanue oucmarbHsimu Kornaukamu Bougie Cap siensiemces 6€30nacuvblm Memooom Oyiucuposans
000poKaA1eCMBEeHHBIX CMPUKMYP NUWEB00d, NOCKOILKY KOINAYOK NPO3PAUHBIU, a OYICUPOSANUe NPOBOOUMCSL NOO BU3VAILHBIM HAONI00eHUEeM
9HOOCKONUCMA. 30 Mpexaemuull nepuoo UCNONb308AHUSL OUCTIATLHBIX KOINAYKOE 0I5l PACUUPEHUS. CEeHO3d NUWEe800d 8 Hawem OmoeleHuu He
ObLIO 3apecucmpupo8ano Hu 00HO20 CIyUas nephopayuu, NOIMOMY Mol PEKOMEHOYEeM IMON Memoo KAK camblil 0e30NaACHbIIL U NPeOCKA3yeMblil
Memoo byHcuposanus Kaxk 6 amOyiamopHoll npakmuke, maxk u 6 CmayuoHapax pecnyonuxu.

Knioueswie cnosa: cmenos, cmpuxmypa, oyacuposanue, Ouramayus nueood.
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