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Esophageal atresia is one of the most common congenital
pathologies. More specifically, the survival rate in developed
countries is 90%, while in developing ones it varies between 50-
80%. Such a low survival rate in less developed countries is due
to infection, poor postoperative care, lack of surgical experience
and a longer postoperative control of the patients.

There are five types of congenital esophageal pathologies with
or without fistula: esophageal atresia with distal tracheoesopha-
geal fistula, esophageal atresia without fistula, esophageal atre-
sia with proximal fistula, esophageal atresia with proximal and
distal fistula, tracheoesophageal fistula (H-type) without atresia.

Incidence of esophageal atresia occurs in approximately
1:5000 live births.

Flexible silicone bougie is used for esophageal dilation, as a
post-operative care procedure in treatment of esophageal atresia,
as a preventive measure against development of strictures The
procedure is known as being highly uncomfortable for patients
and parents alike, as well as carrying a high risk of damaging or
perforating the esophagus, and causing bleeding from the stric-
ture area. Its successful performance and mitigation of the risks
depend on surgical technique, use of postoperative H2 blockers
and postoperative care of the esophageal anastomosis.

Material and methods. We performed a retrospective study
of neonatal patients who were diagnosed and treated for esopha-
geal atresia with or without fistula.

Research was conducted on 28 patients: 12 male and 16 fe-
male with the following confirmed diagnoses: esophageal atre-
sia with distal tracheoesophageal fistula — 20 patients, esopha-
geal atresia without fistula (Long- Gap) — 2 patients, esophageal
atresia with proximal fistula — 3 patients, esophageal atresia
with H-type — 1 patient, esophageal congenital stenosis without
fistula or esophageal atresia — 1 patient, and esophageal atresia
with distal and proximal tracheoesophageal fistula — 1 patient.

All cases were managed at our clinic from May, 2017 to Sep-
tember, 2020 and were retrospectively analyzed taking into con-
sideration gestation age, birth weight, accompanying anomalies,
preoperative preparation, intraoperative technique and postoper-
ative period, use of Bougie in postoperative period, endoscopic
balloon dilatation and nutrition type.

Results and discussion: Several factors determined the best
outcome among patients with esophageal atresia:

1. Non-existence of accompanying pathologies.

2. Adequate pre-operative preparation.

3. Intraoperative intervention by a surgeon.

4. Rational post-operative management.

The strict observance of all above-mentioned conditions with-
out exclusion ensure a positive treatment outcome for the pa-
tients.

Application of esophageal Bougie serves as one of the inte-
gral components of managing the post operational period, and
was performed in all patients with the view of preventing the so-
called esophageal stricture within esophageal anastomosis. The
first Bougie application was performed on the 14" day after the
surgery, subsequently repeated in time periods determined by
the general condition of the patient, up to the age of 1 y.o. The
silicone bougie enabled us to avoid formation of the esopha-
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geal stricture. However, the close consideration was given to the
beneficial and adverse effects of the procedure while managing
the post-operative period in newborns treated for the esophageal
atresia. Namely, possible complications caused by conducting
it: perforation of the esophagus, esophageal stricture and bleed-
ing in other locations due to mechanical irritation, the stressful
condition for the patient and parents. Use of bougie in the adult
patients creates complications due to the developments in the
oral cavity (teeth), and thus is not recommended without the
mouth opening instrument, due to several anatomical, physi-
ological and stress related reasons, since there is a high risk
of developing the perforation of the stricture of the esophagus
and/or another part of the esophagus, after improperly carry-
ing out the procedure. This is determined by the peculiarity
of enlarging the bougie, characteristics of its structure, which
serves as the most significant challenge with the patient. It
should be mentioned that, in case of the perforation of the
esophagus, it’s essential to manage the patient in the inten-
sive care setting, which further creates challenges in terms of
the positive outcome of the general condition of newborns.
The risk of developing the internal hospital infections grows,
it becomes necessary to insert the nasogastric tube, which
should be carried out with control so that additional injury of
the esophagus does not occur.

Inhibitors of H2 receptors should be administered with the
view of lowering the acidity in the stomach. It is necessary to
place the patient on parenteral feeding (NPO), which continues
for 5-7 days (7 days in majority of cases).

Contrast imaging of the esophagus on day 7 after perforation,
must be performed for full assessment. If there is no leak of the
contrast substance determined, the decision will be made regard-
ing starting an intake of food and liquid.

The aim of our research was to focus on negative aspects of
the use of silicone bougie: esophageal bleeding, perforation, ir-
ritation of the esophageal anastomosis site, psychological stress
of patients and their parents.

Therefore, it is extremely important to provide adequate com-
plex post-operative management of esophageal atresia, which
serves as the significant cornerstone for achieving the maximum
outcome in terms of treatment and reliable functionality.

28 cases of newborns treated for esophageal atresia were
studied through retrospective research. All newborns were in-
vestigated according to the protocol defined in a pre-operative
manner. Intra-operative details were taken into consideration to
creating esophageal anastomosis, which serves as the essential
pre-condition in the postoperative management period of the
esophageal atresia so that the needed for use of silicone bougie
is avoided as much as possible.

Esophageal dilation with bougie has not been performed in
these 28 cases. Four patients had a lethal outcome during the
first three month after the surgery with the cause of death being
several concomitant pathologies such as duodenal atresia, small
bowel atresia, anorectal malformations, cardio-vascular anoma-
lies, infection.

The weight of patients under investigation varied between
900-3700 grams, while the gestational age was 31-40 weeks.
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Contrast investigation of the esophagus was carried out at the
post-operative periods of 7" and 14" day after the surgery, at the
ages of one month, three months, six months, one year, and then
annually until the age of five. Research results in the process
of investigation were analyzed by surgeon and radiologist, after
which decisions were made whether to conduct further steps of
investigations, such as:

1. Esophagoscopy — with the aim of ruling out esophageal re-
flux, as well as the cardia closure and assessing esophagitis.

2. Fibro-bronchoscopy — to rule out the recurrence of tracheo-
esophageal fistula.

Based on the contrast imaging results, 14 children were sus-
pected of esophageal stricture. In 10 patients the condition has
significantly improved within one month after the surgery. In
the remaining 4 patients it improved within three months after
the surgery. At the age of one year after the surgery, there were
no signs of stricture revealed by the contrast investigation of the
esophagus. As a result of contrast investigation, the esophagus
was presented within the x-ray boundaries, the diameter of the
esophagus corresponded with age norms. The existing contrast
was moving freely without delay.

It is noteworthy that by comparison to esophagoscopy, the
contrast investigation of the esophagus is more beneficial, in
terms of avoiding such complications as mechanical irritation
and injury to the esophagus, and mitigating risks of perforation
and bleeding from esophagus, especially in presence of reflux
esophagitis, which is a frequent adverse effect of dilation with
use of bougie. In addition, with improper use and irritation
caused by the silicone bougie there are risks of injury to other
areas of esophagus, developing esophageal diverticulum, oral
cavity irritation, damaging the epiglottis, vocal cords and larynx.
Irritation by silicone bougie may result the esophageal stricture.

In the authors’ opinion, in comparison to the use of bougie, the
contrast imaging of the esophagus has more beneficial aspects.
It is by far less stressful and uncomfortable for all involved —
the patient, parent and the physician. The risks of the esophagus
perforation, injury to the esophagus, its mechanical irritation are
kept to the minimum. The procedure enables to simply assess
the entire esophagus and its passability. It is carried out by a
surgeon at the radiology suite setting. The patient does not re-
quire sedation or anesthesia. The patient is placed on the 30-45
degrees inclined fluoroscopy table, in the Trendelenburg supine
position. Fluoroscope enables to visualize thoracic cavity on the
screen. 5 ml of the contrast Gastrografin is given to the patient
orally. The contrast passes the esophagus, the site of the esopha-
geal anastomosis. The entire esophagus, including the anasto-
mosis site can be easily observed.

Only one patient treated for esophageal atresia has developed
the esophageal stricture. The patient was born on the 32" gesta-
tion week with the weight of 1100 grams. Endoscopic esopha-
geal balloon dilation was performed. After having had recov-
ered from esophageal atresia, the patient underwent the Nissen
fundoplication procedure and 17 balloon dilations. Endoscopic
balloon dilations were repeated in maximum 1-month periods.

One patient presented with 7 cm gap between the proximal
and distal parts of the esophagus. Foker process was applied to
stretch the esophagus, with subsequent creation of esophageal
anastomosis. Alternatively, endoscopic balloon dilation was
needed due to the developed stricture, resulted in by ischemia.

Based on the results obtained by the conducted study, the use
of bougie for post-operative management of esophageal atresia
has been reconsidered as a procedure of choice, and since, has
been completely revoked at our clinic.
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Contrast research control proved to be sufficient in the post-
operative period to assess the esophagus stricture control.
Esophagoscopy was needed with one patient to determine the
need for Nissen fundoplication, for visualization of the existing
stricture and endoscopic esophageal balloon dilation.

We present that taking into consideration our study outcomes,
it can be concluded that in patients with esophageal atresia,
namely, during the post-operative management, the use of
esophageal bougie is not an essential. However, this does not
rule out the possibility of using the silicone bougie, as the sup-
plementary means during the other conditions, such as strictures
developed due to burns of the esophagus as well as tumor pro-
cesses of the esophagus, etc...

Based on all of the above, the contrast imaging of the esopha-
gus in the process of the management and observation of the
patient’s recovery is valuable and safe method, and mitigates
the risk of stricture development. It is less invasive and more
comfortable for the patients treated for esophageal atresia with
the view of achieving the sound and reliable outcomes.
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SUMMARY

COMPARATIVE ASSESSMENT OF RISK-BENEFIT RA-
TIO OF USE OF SILICONE BOUGIE VERSUS ALTER-
NATIVE METHODS IN POSTOPERATIVE MANAGE-
MENT OF ESOPHAGEAL ATRESIA

Dzidzava Z., Giorgobiani M., Tsuleiskiri I., Zenaishvili B.,
Mosidze E.

Pediatric Privat Clinic, Thilisi, Georgia

The aim of the present research is to assess the beneficial and
adverse effects of silicone bougie use in comparison to alternative
methods of post-operative management of esophageal atresia.

The study was carried on 28 patients treated at our healthcare
institution for esophageal atresia during the period from May,
2017 to September, 2020. As an alternative to the use of esopha-
geal bougie these patients were managed postoperatively, by uti-
lizing the contrast imaging of the esophagus on the 7" and 14"
days after surgery, and at the age of 1, 3, 6 months and one year.
Unless the esophageal stricture has developed, the procedures
are repeated annually until the age of 5.
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The aim of utilizing the contrast imaging technique is to pre-
vent the stricture of the esophagus and recurrence of trachea
esophageal fistula.

Keywords: esophageal atresia with or without fistula, esoph-
ageal bouging, esophageal balloon dilatation, esophageal con-
trast imaging, tracheoesophageal fistula, silicon bouge.
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CPABHUTEJBHASI OLEHKA "IOJIL3A-PUCK" BY-
JKUPOBAHUS U IPYTUX METOJOB ITOCJIEOIEPA-
LIMOHHOT'O JIEYEHUS MMALIMEHTOB C ATPE3UEN
MUIIEBOJIA

J3unzasa 3.M., 'moproouanu M.ILI., Hyxeiickupu U.T.,
3enanmBuiu b.b., Mocuaze J.111.

Ieouampuueckas Ipusam Knunuka, Tounucu, I pysus

Lenbro HACTOSIETO MCCIEI0BAHMS SIBUIACHh OLICHKA MOJIOXKH-
TENBHBIX U OTPHLATEIBHBIX Y(P(EKTOB HCIOIb30BAHMS CHIIU-
KOHOBBIX 6y>1<ey”1 B CpaBHCHUU C AJIbTCPHATHBHBIMU METOAAMU
OCJICONEPALIMOHHOTO JICYUCHHS aTPE3UH THIIEBO/IA.

HccnenoBanye mpoBoaWIOCh Ha 28 MallMEHTaxX, MPOJIEYCH-
HBIX B HallleM JIEYEOHOM YUPEXkKJAECHHHU I10 MIOBOJY aTPE3UH IH-
meBoza B nepuox ¢ Mast 2017 ropa no cenrsadps 2020 roza. B ka-
YECTBE AJIBTEPHATUBBI UCITIOJIB30BAHUIO MUILIEBOIHOI'O 6y>|<a 3TH
MAIMEHTHI MOJTyYaly JeUYeHNe B MOCICONEPAlliOHHOM epHoe
C UCIIOJIb30BAaHMEM KOHTPACTHOM BU3YyaJIM3allM{ MUIIEBOAA HA
7-e u 14-e cyTku nocie onepauuu u B Bozpacre 1, 3, 6 mec u 1
roz. B ciydae, eciin He pa3oBBETCSl CTPUKTYpaA MHUILEBOA ITPO-
ey pbl TOBTOPSUIN €XKEr0HO 110 5 JIeT.

l'[pmmmaﬂ BO BHUMAaHHEC PE3YJIbTATHI IIPOBEACHHOI'O HUCCIIC-
JIOBaHUsI, CIEAYET 3aKIIOUHUTh, YTO Y MAUEHTOB C aTpe3nei -
IIEBO/Ia B ITOCJICONEPAIMOHHOM HEPHOJE UCIIONb30BaHue OyxKa
IMUIIECBO/JAA HE SABJISACTCS HCOGXO)IHM])IM.

I/ICXO}IS[ U3 BBILICHU3JIOKCHHOI'0, KOHTpaCTHasA BU3YyaJIu3alusa
MHIIEBOJIa B MPOILIECCe JICUCHHs] U HAOIIONCHNUS 32 BBI3IOPOB-
JICHHEM TMalueHTta sBisiercss 3(QQEKTUBHBIM M 0e30MacHBIM
METOZOM, CHUIKAIOLIUM PUCK Pa3BUTUS CTPUKTYpbl. OH MeHee
WHBA3MBEH U OoJiee yA00CH Ul MAIUEHTOB, MPOJICYCHHBIX 110
MOBOJlY aTpe3nH IMHUIIEBOJA, C LEJIbI0 JOCTHKEHUS HaIe)KHBIX
PpEe3yIbTaToB.
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9HIOCKOINMMYECKHI HEBPOJIN3 IVIEYEBOI'O CILIETEHHS
V MAIIUEHTA C IOBPEXXJIEHUEM BPAIIIATEJIbHOM MAHKETBI TUIEYA
U ITOCTTPABMATUYECKOM IJIEKCONATHEM (CTTYYAM U3 TPAKTUKH)

Bensik E.A., JIaszko @.J1., TIpuzos A.IL., JIazko M.®., 'Marnanepuasze W.T.

'@edepanvroe cocyoapcmeennoe agmoHoMHoe 00pa3068amenbHoe YupexcoeHue 8blcuteco 00pa308aHis
«Poccutickuil ynusepcumem opyscovl Hapodosy, Mockea, *Iopodckoe 6100dcemmoe yupescoenue 30pasooxpanenus
«lopoockas kaunuveckas bonvHuya um. byanosa B.M.» /lenapmamenma 30pasooxpanenuss Mockewl, Poccuiickas ®edepayuis

IIneueBoe cnerenne GOpMHUPYETCs NEPEAHHUMHU BETBIMH
4 HWKHUX IIEHHBIX U 1 TPyAHOrO CHMHHOMO3IOBBIX HEPBOB
(C5-C8, Thl). [loBpexaeHus mIe4eBOro CIUIETEHUS — yacTas
mpobnema, OCOOEHHO IOCJIE BBICOKOIHEPIeTHUECKUX TPAaBM
(3KcTpeMalibHbIe BUBI CIIOPTA, BOXKACHUE MOTOLMKIIA), YTO HE-
PEIKO COMPOBOXKIAETCS BBHIBUXOM TOJIOBKU IIEYEBOM KOCTH H
COITyTCTBYIOILMM HOBPEXIECHUEM B IIedeBoM cycrase [1,2]. B
MOCNIEIHEE BPEMSI HAMETUIICS POCT MOAOOHBIX MOBPEKACHHN.
[3,4] CyuiectBytoT pa3iuuHble KiIacCHUKALMN TOBPEIKICHUSI
MJIEYEBOTO CIUIETEHUS, CaMOM IOJHOM M LIMPOKO IpUMEHsE-
Mo# siBistercst kiaccudukamms R.D. Leffert, yuutsiBaromas
MEXaHH3M H YyPOBEHb MOBPEXKICHHS, U COMIACHO KOTOPOU BbI-
JIETISIIOT OTKPBITBIE, 3aKPBITHIE, HAAKIIOUUYHBIE U MOAKIIOUNY-
HbIE MOBpeXXAeHUs. [5]. B 3aBHCHMOCTH OT KIMHHYECKUX TPO-
SIBTIEHUH TSKEIble TTOBPEXKIEHUS ILIEUEBOTO CIUIETEHHs AENAT
Ha 2 Tpynmsl: BepxHuil mapanuy (romena—p0a) U HUKHUN
napanny ([exepun-Kimromnke). Jlerkue noBpexaeHus] NposiB-
JAI0T ce0st B Buae OO0NEBOro CHHIPOMA, OHEMEHUs, clabocTu
B obmactu pyku. KoHcepBaTuBHOE JieueHHE BKIIIOYAeT B ceOs
MenuKamMeHTo3Hyto Tepanuto, JIOK, ¢usnorepanuio, xuHe3u-
OTEHITPOBAHHE, MEKTPOMUOCTUMYISLUIO. OTKPBITOE XUPYP-
TMYECKOe JIeUeHHe BKIIIOYAaeT B ceOs HEBPONU3, LIOB HEPBOB
«KOHEL-B-KOHEI», IepeMeleHre HepBoB [6,7]. AnbTepHaTUBOM
OTKPBITOMY HEBPOJM3Y SABIISIOTCS MUHHMHBA3UBHbBIE TEXHOJIO-
ruu [8,9]. Pa3paboTka TeXHUKH SHIOCKOIMYECKOIO HEBPOIN3A,
COBMECTHO C BBINOJHEHUEM APTPOCKOIMHHU ILIEYEBOTO CyCTaBa
U yCTpaHEeHHEM BHYTPUCYCTaBHON MATONOTUH, TO3BOIUT YCKO-
PHUTh 1 MUHUMU3UPOBATh 00BEM BMEILATENbCTBA U YMEHBIINTH
BEPOSITHOCTh Pa3BUTHUSA MOCICONEpallMOHHOTO (prubpo3a. DHI0-
CKONMYECKas TEXHHKA M IONOJIHUTENbHAs THAPONpPEnapoBKa
TKaHe#, 3a cuér Kotopoil co3gaércs pabodee MPOCTPAHCTBO
JUIS MAHUTYJISLUM, TO3BOJISIOT MPOBOAUTH OIEpaIio B Oonee
mazsmeM pekuMe. OrpOMHBIM IPEUMYIIECTBOM SABIISETCS TaK-
K€ KaueCTBEHHOE M YETKOe, AaXke MPU OONBIIOM yBEINYEHUH,
n300paxkeHue (BIUIOTH 10 BacKy/IsIpu3aluu (haciuKyi1), KOTopoe
€031aéTcsl 3a CUET COBPEMEHHBIX ONTHYECKUX CUCTEM. Bpiie-
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U3JI0KEHHOE, SIBJISISl HAYYHON HOBU3HOM, OCITYKUJIO IPUUUHON
MPOBEJICHUS TAHHOTO UCCIIEI0BAHHS.

Cnyuau uz npakmuxu. Ilarpent 3., 60 yet, MyX41Ha, HOIY-
YHJI TPAaBMY B PE3yNbTaTe MaJeHus Ha JIEBYIO PyKY, IPH 3TOM He
MPOU30IIIO MEPETOMa IIIEUEBOM KOCTH U BBIBUXA FOJIOBKH IlIe-
ya. [Tocne TpaBMbI OSBHUIICS O0JIEBOH CHHAPOM B 00JaCTH ILIe-
Yya ¥ BEpXHEl KOHEYHOCTH. 3aTeM MalMeHT OTMETHII MOSBICHUE
OHEMEeHUs, O0JIEBOr0 CHHAPOMA B 00IACTH IJICYEBOTO CycTaBa U
MOCTENEHHOE MTporpeccupoBanue ciadoctu B kuctu. Obparan-
Csl 32 HOMOIIBIO K CHELMAIMCTaM PAa3HOTO NPOQUIISL: TeparesT,
HEBPOJIOT, TpaBMaronor-opromnes. IIpoxoaun Kypcsl KOMIIIEKC-
HOT0 KOHCEPBAaTUBHOIO JiedeHus, ofgHaKo 6e3 apdekra. Crycts
10 mec. mocne TpaBMbI oOpartuiics B [opoackas KIMHUYECKast
OonpHMLa uM. BysHosa B.M. 3a momomsto. Knnanuecku BbI-
sIBJIEHa TUTIOTPO(US MBIIIL B 001aCTH JIEBOM BEpXHEN KOHeu-
HOCTH U JIEBOTO ILIe4eBoro cycrana (Puc. 1).

[TanmeHT mpeabsaBis *kano0bl Ha 00Nk B 00JACTH JIEBOTO
IUICUEBOTO CyCTaBa M, B MEHBIICH CTENCHH, B 0ONACTH JIeBOI
BEpXHEH KOHEYHOCTH, Ha TUIECTE3UI0 B 00JACTH JICBOH Ku-
ctu. OH oTMedan «OOJe3HEHHYIO Ayry» OTBeAeHHs, Jobe-test
OB MOTOKUTEIBHBIM. AKTUBHBIN 00BbEM JIBHKEHHI: CrubaHe
160°, orBenenue 100°, Hapyxxnast porauus 30°, BHyTpEeHH:S
poTauus — 10 ypoBHS Aroguubl. [laccuBHbIN 00beM IBHKEHUI
— nonuelid. Ilo mkane BAI (Bu3yanbHas aHajmorosas IIKaja)
MHTEHCHBHOCTb 0OJIEBOTO CHHJpPOMA Y TAIMeHTa OlleHeHa B 9
6amutoB. CTenieHp napesa B JI€BOM BepXHel KOHEUHOCTH OLleHe-
Ha B 3 6ayuta no mkase Brad-dora. Heliponaruueckuit xapakrep
6omn nonTBepkaEH mikanoit PainDetect, cocraBun 30 6amnios.
[Tarment oOcnenoan: MPT mieueBoro cycraBa, BBISIBUIIO IIPU-
3HAKM TEHOCHHOBHTA CYyXOXXMJIMS AJTMHHOW TOJOBKH OHIlErca,
OTPBIB CYXOXKWJIMs HaaOoCTHOM Mblibl; MPT meitHoro orne-
Ja MO3BOHOYHHMKA MATOJNIOTMH HE BBIIBHIIO; CTUMYIALHOHHAS
3JIeKTpOHEepoMuorpadus HepBOB JIEBOH BEpXHEH KOHEUHOCTH
MOKa3aja MepBUYHO-aKCOHATbHOE MOPAKEHNE MOAKPHUTBLIOBO-
TO M MBIIIEYHO-KOKHOTO HEPBOB, C HAYAJIbHBIMHU TPHU3HAKAMH
BTOPHYHON JIEMUEITMHU3ALNN, CHIKEHNE aMIIUTyabl 10 70%);



