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AHHOTALUA

06ocHoeaHue. B pabote npeacTaBneHbl 3Tanbl AeKaHYNALMM TPYAHbIX LeTel C TpPAaxeoCTOMON C BPOXEHHOW aTpesnei XoaH
nocne NpMMeHeHus HecCTeHTOBOTO METOAA C UCMO/b30BaHUEM BEPXHUX CENTaNbHbIX NOCKYTOB U uKcauueid ux GpubpuHoBbIM
KreeM.

Llenb — onTUMM3auMA, NOAFOTOBKA, CPOKM M NPOTHOCTUYECKUE (aKTOPbI YCMELHON LEeKaHYNAUMM Y FpyaHbIX AeTeli nocne
X0aHOMNACTUKMU.

Mamepuanel u Memoder. 06beKT UccnenoBaHus — 11 feTelt B BopacTe Ao 1 roaa ¢ TpaxeoCcTOMOM M BPOXKAEHHOM aTpe3ueil
x0aH. OCHOBHas rpynna: AeTu C TPaxeocToMoi Mocne TPAAWLIMOHHOM X0aHOMMACTUKM C MOMOLLbIO CTEHTOB (n = 5); rpynna
CpaBHEHMss — [1eTV C TPaxeocTOMOW, NOCTYNMBLUME NEPBUYHO ANs NPOBEAEHUS onepauum (n = 6). [N OLeHKN pe3ynbTaToB
NeYeHUs BbINOMHSANM 3HAOCKONMYECKOe UCCNe0BaHWe, TpaxeobpoHXOCKONMI0, ONpesenssiv ypoBeHb caTypaLum Npu 3aKpbi-
TOW TPaxeocToMe.

Pe3ynemamel. [py 3HAO0CKONMYECKOM MCCEA0BaHUM NOMOCTM HOCA M HOCOMOTKM Y MaLMEHTOB NepBOM Fpynnbl AeKaHynaums
HEeBO3MOXXHa M3-3a Maioro pasMepa HeoxoaH (MeHe 50 % HOpPMbI), OHM HYXAanuCcb B MOBTOPHOW peonepauum ¢ npuMeHe-
HMeM DeccTeHTOBOro MeToja. Y nauMeHTOB BTOPOM rpynmbl, NPOOMNEPUPOBaHHbIX C UCMOb30BaHUEM GeCCTEHTOBOM0 MeToaa
X0aHOMNACTUKM, NMPU KaTaMHECTUYECKOM HabntoaeHumn (3—6 Mec.) NpU3HaKOB PecTeHO3MpOBaHMS He 0BHapYXeHo, UM npo-
W3BE[eHa yCMellHas [eKaHynaumsa B pasHble nepuofbl nocnie onepauuu. Mpu kataMHecTUYeckoM HabnoaeHuu (1 rog) npu-
3HaKOB PECTEHO3MPOBAHUA He OTMEYEHO Y NaLMeHTOB 0beunx rpynn. YaauHas AeKaHynaums nposefeHa 9 naumMeHTaM B pasHble
CPOKM nocne onepauum. Y 2 naumeHToB JeKaHyNALMA OTN0XeHa Ha NO3LHNE CPOKM.

3aknioyerue. [nuTenbHoe HaxoXaeHWe pebeHKa Ha MCKYCCTBEHHOW BEHTUNALMM NETKWUX Mpu ABYCTOPOHHENH aTpesuy XoaH
HeLoMyCTUMO, M HePeaKo MPUHUMAKOT PeLLEHNEe O HANOXEHUM TPAXeoCTOMbI C LieJbi Pa3peLLleHus AblxaTebHON HefocTaToy-
HocTW. 0HaKo TPaxeocTOMUsi MOXKET NPUBOAUTD K Pa3BUTUI0 BOMbLLOTO KONMYECTBA PaHHUX U MO3L4HUX NOCAEONepaLMoHHbIX
OC/I0XKHEHUIA, NO3TOMY [leKaHyNALMIO CiefyeT OCYLLeCTBAATL B CaMble PaHHWE CPOKM NOC/e BOCCTAHOB/EHWUS HOCOBOIO JiblXa-
Husl. NpessioXeHHbIN HaMU 3HAOCKOMMYECKWUI AOCTYN C MOMOLLbIO BAaCKyNSPU30BaHHOM CAM3UCTOTO NOCKYTa U $hubpuHOBOrO
KNes NPeAcTaBnseTcs MeTOAOM BbIBOpa Mpy X0aHOMNAcTUKe Y AeTel ¢ TpaxeocToMon. lpouecc AeKaHynaumMv y AeTein paxe
C BOCCTAHOB/IEHHBIM HOCOBBIM AbIXaHWEM MOC/IE PEKOHCTPYKLMM X0aHbl KpaiiHe CNOXEH U HeCeT MHOM0 PUCKOB.

KnioueBble cnoBa: x0aHOMIACTHKa; aTpe3ns X0aH; pybLIOBbIV CTEHO3; LETH; TPaXeoCTOMMS.

Kak uutupoBatb
Bpeesa 0.A., MonyHuH M.M., AcMaHos AW, [lekaHynsaums rpyaHbix AeTel ¢ TpaxeoctoMoit nocne xoaHonnacvky // Folia Otorhinolaryngologiae et Pathologiae
Respiratoriae. 2024. T. 30. N° 2. C. 172-178. DOI: https://doi.org/10.33848/fopré32103

Pykonucb nonyyena: 16.05.2024 Pykonucb opo6pena: 30.06.2024 Ony6nukoBaHa online: 24.09.2024

A
3KO®BEKTOP Bce npasa 3almieHs!
© 3ko-BexTop, 2024


https://eco-vector.com/for_authors.php#07
https://doi.org/10.33848/fopr632103
https://doi.org/10.33848/fopr632103
https://crossmark.crossref.org/dialog/?doi=10.33848/fopr632103&domain=PDF&date_stamp=2024-05-21

173

Folia Otorhinolaryngologiae
CLINICAL OTORHINOLARYNGOLOGY Vol 30 (2) 2024 et Pathologiae Respiratoriae

DOI: https://doi.org/10.33848/fopr632103

Decannulation of tracheostomized infants
after choanoplasty

Olga A. Breeva', Mihail M. Polunin®2, Alan |. Asmanov'

! Veltischev Research and Clinical Institute for Pediatrics and Pediatric Surgery of the Pirogov Russian National Research Medical University,
Moscow, Russia;
2 Morozov Children's Municipal Clinical Hospital of the Moscow City Health Department, Moscow, Russia

ABSTRACT

BACKGROUND: The paper outlines stages of decannulation in tracheostomized infants with congenital choanal atresia
following a stentless surgery using upper septal flaps fixed with fibrin glue.

AIM: The aim of the study was to optimize preparation, timing, and prognostic factors for successful decannulation in infants
after choanoplasty.

MATERIALS AND METHODS: The study included 11 tracheostomized children under 1 year of age with congenital choanal
atresia. The treatment group included tracheostomized children who undergone standard choanoplasty with stents (n = 5).
The comparison group included tracheostomized children admitted for primary surgery (n = 6). Endoscopic examination and
tracheobronchoscopy were performed to evaluate treatment outcomes, and saturation was measured with a closed trache-
ostomy.

RESULTS: In group 1, endoscopic examination of the nasal cavity and nasopharynx revealed that neochoanae were too small
(less than 50% of the norm) for decannulation; revision surgery was required using a stentless technique. In group 2, patients
after the stentless choanoplasty showed no signs of re-stenosis during the follow-up period (3-6 months). They underwent
successful decannulation at different time points after surgery. Over the one-year follow-up, no re-stenosis was observed
in either group. In 9 patients, successful decannulation was performed at various time points after surgery. In 2 patients,
decannulation was delayed.

CONCLUSIONS: Long-term mechanical ventilation is unsuitable in patients with bilateral choanal atresia, and tracheostomy is
a common solution for respiratory failure. However, tracheostomy can have many early and late postoperative complications,
so decannulation should be performed as soon as possible after nasal breathing is restored. The proposed endoscopic ap-
proach using a vascularized mucosal flap and fibrin glue appears to be the method of choice for choanoplasty in tracheosto-
mized children. The process of decannulation in children, even with restored nasal breathing after choanaplasty, is extremely
challenging and is associated with many risks.
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BACKGROUND

Surgical treatment of congenital choanal atresia
is one of the most common surgical procedures for
congenital malformations of the face and skull in
children. It is characterized by complete or partial closure
of the posterior parts of the nasal cavity, resulting in
the absence of communication between the nasal cavity
and the nasopharynx. Congenital bilateral choanal atresia
can cause respiratory distress syndrome and asphyxia
immediately after birth. In such cases, urgent measures such
as intubation, tracheostomy or choanoplasty are required. If
treatment is delayed, healthy full-term infants can develop
severe hypoxic damage to the central nervous system and
even die. Respiratory distress syndrome is characterized by
crying, tachypnea (more than 60 breaths per minute) [1],
periods of apnea [2], cyclic cyanosis, stertorous breathing [3],
and retraction of the muscles of the neck, chest, sternum,
and abdomen due to inadequate lung mobility or high airway
resistance.

Bilateral congenital choanal atresia in 34% of cases
is associated with other upper respiratory tract disorders,
leading to respiratory distress syndrome (subglottic ste-
nosis, laryngomalacia, tracheomalacia, etc.). In addition,
in 21% of cases, other congenital mandibular anomalies
accompany bhilateral choanal atresia [4]. Therefore, due
to challenging management of congenital malformations
in newborns, a tracheostomy may be required as a life-
supporting procedure for long-term lung ventilation in or-
der to relieve upper respiratory tract obstruction. Despite
the life-supporting purpose of this procedure, it can cause
many early and late postoperative complications. Early
complications (3%-9%) in pediatric patients include sub-
cutaneous emphysema, pneumothorax or pneumomedi-
astinitis, hemorrhage, recurrent laryngeal and esophageal
nerve injury [5], respiratory arrest during tracheostomy [6],
accidental decannulation, tracheostomy obstruction with
a mucus plug. Late complications include granulation tis-
sue formation (30%-40%) [7, 8], tracheocutaneous fistu-
la [9], tracheoesophageal fistula [10], tracheomalacia [11],
subglottic stenosis [6, 12], dysphagia and high risk of re-
spiratory tract infection [13]. To prevent these complica-
tions, decannulation should be performed as early as pos-
sible [14]. The literature addresses the issue of developing
pediatric decannulation protocols, but actions proposed
are largely based on the personal experience of health-
care providers and institutions rather than on research
[15, 16]. In addition, the literature emphasizes the critical
role of a multidisciplinary approach to developing these
protocols.

After tracheostomy, with normalization of vital
signs and stabilization of the condition, patients with
bilateral choanal atresia need choanoplasty to restore
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communication between both parts of the nose and
the nasopharynx. Currently, a conventional technique
is used with perforation/resection of the bone and
membranous structures of the atretic membrane with
placement of a stent (protector or tube) [17]. This
approach may improve breathing slightly, but does not
prepare the patient for early decannulation because
the risk of failure remains. Conventional choanoplasty
with stents is associated with a high incidence of
restenosis (up to 40%) in infants, which may also require
re-positioning of the cannula in the trachea after stent
removal from the newly formed choanus [18]. Therefore,
prevalence of neonatal tracheostomy remains high
despite improved clinical diagnostic criteria, management
algorithms for neonatal respiratory distress syndrome
due to nasal obstruction, and care of premature and
medically challenging neonates. However, several issues
remain unresolved, including preparation, timing, and
indications for decannulation of patients after conventional
choanoplasty with or without stents.

The aim of the study was to optimize preparation,
timing, and predictors for successful decannulation in infants
after choanoplasty.

MATERIALS AND METHODS

In 2021-2023, our research team at the Otolaryngology
Department of the Veltischev Research Clinical Institute
of Pediatrics and Pediatric Surgery consulted more than
50 children under one year of age with congenital choanal
atresia. The study included 11 children aged 19 days to 1 year
who were admitted for tracheostomy for bilateral choanal
atresia between 2021 and 2023 (mean age was 5.3 months).
The sex distribution was as follows: 4 girls (36.4%) and
7 boys (63.6%). All children received community-based
emergency tracheostomy in the first days of life. Among
them, 5 patients (45.5%) were admitted primarily for surgical
treatment of choanoplasty, 6 patients (54.5%) presented with
non-functional choana after conventional choanoplasty with
stents (Figure 1).

All patients with tracheostomy were admitted for
surgical treatment with subsequent decannulation. For
early rehabilitation of these patients, we developed and
implemented an innovative technique of choana repair
with posterior septal flap formation and fibrin glue fixation.
Patients were divided into two groups:

+ The first group included 5 patients (45.5%) with trache-
ostomy after primary choanotomy with ineffective nasal
breathing,

+ The second group included 6 patients (54,5%) with tra-
cheostomy who were admitted for primary surgery.
Primary surgery was performed in the first month of life

in 1 patient (20%), up to 3 months of age in 1 patient (20%),
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Fig. 1. Non-functional choana after previous tube-stent choano-
lasty

Puc. 1. HedyHKuUMOHaNbHas xoaHa nocne npeaplayLLen XxoaHomna-
CTUKU C NPUMeHeHneM TpybKu-CTeHTa

Fig. 2. Formed junctional neochoana using fibrin glue immediately
after surger

Puc. 2. ChopmupoBaHHas yHKLMOHaNbHA HeoxoaHa ¢ NpUMeHe-
HueM (ubpMHOBOTO KNes cpasy nocsie onepaLmu

Fig. 3. Functional nechoana 1 month after surgery
Puc. 3. OyHKuMOHaNbHas HeoxoaHa Yepes MecsL, Nocsie onepaLmm
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up to 6 months of age in 2 patients (40%), at the age of more
than 6 months in 1 patient (20.0%).

Before surgery, all patients underwent routine
otolaryngologic and pediatric examination, endoscopic
examination of the nasal cavity, computed tomography of
the nasal cavity and paranasal sinuses, chest computed
tomography as indicated, microlaryngoscopy, and
bronchoscopy. All children received endoscopic endonasal
choanoplasty with posterior septal flap formation without
use of stents and packing and with fibrin glue fixation
(patent No. 2789967; Figure 2) [19].

RESULTS AND DISCUSSION

In the intensive care unit, the tracheostomy
cannula was closed on the first postoperative day with
a gradual increase in time (starting at 5-10 minutes)
under saturation control. On day 3-4, the clinical picture
slightly worsened, which was associated with reactive
phenomena in the postoperative area. The tracheostomy
port was opened or the tracheostomy cuff deflated
when saturation levels decreased below 85%-90%. After
resolution of reactive phenomena on days 7-10, patients
were discharged and followed up by community-based
pediatricians and otolaryngologists. Parents were instructed
on the gradual closure of the cannula, and some severely
ill patients were provided with a personal pulse oximeter.
One month after the surgery, the children were admitted
for tracheobronchoscopy to detect complications at the site
of the tracheostomy (removal of granulations, detection
of stenosis and tracheomalacia, etc.) and to replace
the tracheostomy tube with a smaller one. Parents were
instructed to close the tracheostomy during the day and
then at night if the saturation parameters persisted.

Endoscopic examination of the nasal cavity at 1, 3 and
6 months showed complete epithelialization of the wound
surfaces at the site of the neochoana. The formed flaps
completely covered the bone structures of the posterior parts
of the nose and all the wound surfaces of the neochoana,
the size of which exceeded 75%. From months 3-6 after
surgery, the children were readmitted at various time
points for repeat tracheobronchoscopy and an attempt
of decannulation. All children underwent overnight pulse
oximetry with a closed tracheostomy prior to decannulation;
mean saturation (Sp0,) was 97.2% (range 95%-98%).
Granulations found around the tracheostomy in 4 patients
(36.4%) during laryngobronchoscopy were removed and
the tracheostomy tube was replaced with a smaller one.
Tracheomalacia was observed in 2 patients (18.2%), and their
tracheostomy tubes were replaced with smaller ones. Five
patients (45.5%) had no visible respiratory tract abnormalities.
In 9 patients (81.8%), successful decannulation was performed
at different time points without the tracheostomy opening
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being sutured. In 2 patients (18.2%), decannulation was
delayed due to the risk of asphyxia caused by tracheomalacia
during bronchoscopy (Figure 3).

CONCLUSION

Success of decannulation depends on factors such as
comorbidities, physical status, condition of the trachea, area
around the tracheostomy tube, and respiratory tracts, as well
as neurological status, and age of the patient [20].

Since it is impossible to keep a child with bilateral
congenital choanal atresia on mechanical ventilation for
an extended period of time, tracheostomy is sometimes
performed to improve respiratory failure. Tracheostomy
in children often causes serious complications such as
pneumothorax, spontaneous decannulation, bleeding,
which can lead to asphyxia and other complications.
Late complications that may complicate cannula removal
should also be considered. They include laryngeal
chondroperichondritis, tracheomalacia, granulation tissue
growth, and deformation of the tracheal wall at the level of
the tracheostomy [21].

Even after restoration of nasal breathing with endoscopic
choanoplasty, decannulation in children is a challenging and
high-risk procedure. Since children are deprived of normal
breathing and natural feeding from the first days of life (due
to the lack of nasal breathing, the child cannot suck and
is therefore tube-fed), low tone of the laryngopharyngeal
and facial muscles can be observed, leading to neurogenic
dysfunction of the central nervous system [15]. Based on
our data, stent removal most often leads to restenosis,
which ultimately prevents the patient from being ready for
decannulation and requires repeat surgery. In premature
infants, primary conventional choanoplasty with stents
may be an alternative to tracheostomy as an emergency
procedure in extremely rare cases. The endoscopic approach
we propose, using a vascularized mucosal flap without use of
stent and fibrin glue, seems to be the technique of choice for
choanoplasty in young children with tracheostomy, because it
has the lowest risk of recurrence and allows the patient to be
prepared for decannulation as soon as possible after surgery
(in the intensive care unit).

Length and characteristics of decannulation vary from
patient to patient. Microlaryngoscopy and bronchoscopy
are important tools to assess decannulation readiness [16].
Overnight pulse oximetry with a closed tracheostomy is
an additional tool to evaluate condition of children with
a tracheostomy. Our results show that certain pulse oximetry
parameters such as oxygen saturation (Sp0,), pulse rate,
predict success of decannulation in tracheostomized
children. These patients require a personalized approach,
multidisciplinary management, and a thorough evaluation of
their condition prior to decannulation.
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A0NOSIHATESIbHAS UHOOPMALIUA

Bknap aBtopoB. Bce aBTopbl BHECAM CYLLECTBEHHBIA BKMaA
B pa3paboTKy KOHLLENLWW, NPOBEieH e UCCEL0BaHMA 1 NOAMOTOB-
Ky CTaTby, Npauan 1 o8obpunm duHanbHyio Bepcuio nepes nybam-
Kaupen.

Brknap kaxporo astopa: 0.A. bpeesa — xpomatorpaduyeckoe
UCCNefO0BaHWe, aHanM3 MonyyeHHbIX AaHHbIX, HanucaHWe TeKCTa,
KOHLeNUMA 1 An3aiH UccnefoBaHus, cbop 1 obpabotka Matepua-
nos; MM. lNosyHuH, AW, AcMaHo8 — aHanu3 monyyYeHHbIX AaHHBIX,
0630p MTEpaTypbl, BHECEHME OKOHYATENbHOM MPaBKMy.

UcTounuk dmHaHcmpoBaHus. ABTOpbI 3asBASIOT 00 OTCYTCTBUM
BHELLHEro (PVMHaHCVMPOBaHKA NpY NPOBEAEHWM UCCENOoBaAHMS.

KoHdpnukT HTepecoB. ABTOpbI AEKIapVpYIOT OTCYTCTBME ABHBIX
1 NOTEHUMaNbHBIX KOH(IMKTOB MHTEPECOB, CBA3aHHBIX C Mybnnka-
LMen cTaTbu.

3tnyecknit KoMuTeT. [1poTOKON WMCCNEAOBaHUA OA0DpeH No-
KanbHbIM 3TM4eCKkM KoMuTtetoM PHAMY M. HW. Minuporosa (N2 237
ot 19.02.2024).

WHdopmmpoBaHHoe cornacue Ha nybnukaumio. ABTopsI nony-
UMM MUCbMEHHOE COrTacue 3aKOHHbIX NPeLCTaBUTENEN NaLMEHTOB
Ha NybNMKaLMIo MeOMUMHCKMX AaHHBIX U GoTorpadui.

BnaropapHocTu. VccnenoBaHma BoINOMHEHBI C MCMOMb30BaHNEM
obopyaoBaHMa Hayy4Ho-1MCCNenoBaTeNbCKOro KITMHUYECKOMO MHCTU-
TyTa NeamaTpum 1 AeTckon xupyprum uM. akag. t0.E. Benbtuiesa.
ABTOpbI NPU3HATENBHBI COTPYLHWMKAM UHCTWTYTA Y AUPEKTOPY MHCTU-
TyTa 4-py Mega. Hayk [.A. Mopo3osy.
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