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Abstract--
The objective of the present study was to optimize the treatment of patients with subglottic laryngeal
stenosis.

Materials and methods: We have examined a total of 8 patients presenting with subglottic laryngeal
stenosis. The etiological factors and underlying conditions of laryngeal stenosis were the prolonged intubation in 5
patients, Wegener granulomatosis in 3 patients. All the patients underwent balloon dilatation with the application

of the video endoscopic technique.

Results: The surgical treatment of all the patients made it possible to achieve the persistent expansion of
the lumen of the subglottic part of the larynx, to shorten the periods of the in-patient treatment and rehabilitation of
the patients. Restenosis of laryngeal lining stenting was observed in one patient presenting with Wegener's

granulomatosis which was associated with the relapse of the underlying disease.

Keywords--subglottic laryngeal stenosis, balloon dilatation, Wegener's granulomatosis, larynx

endoscopy.

I. INTRODUCTION

Injuries of the hollow organs of the neck, in particular the larynx and trachea, despite their small
proportion among the damages of all ENT-organs, always attract special attention from otolaryngologists, surgeons

and resuscitators, as they often lead to disruption of vital functions. [8, 9, 11, 17].

At present, due to changes in quality of life, technological progress in production and everyday life,

despite the safety measures being taken, the level of injuries has increased significantly. [11].

In recent decades, the increase in the proportion of chronic laryngeal stenosis in the structure of the

pathology of the ENT - organs, primarily, is associated with iatrogenic causes. [1, 3-7, 10].

The variety of causes of damage to the larynx and trachea and subsequent gross changes in the anatomy-
topographical structure of the neck organs, a great risk to the patient's life in the case of post-traumatic and
postoperative complications - all this requires a special, individual and multifaceted approach to such patients.

Therefore, these patients are of interest to many specialists: otolaryngologists, surgeons, thoracic surgeons,
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endoscopic surgeons, resuscitators.Tracheal stenosis is one of the most frequent and severe complications, one’s

treatment is still quite a challenge.

In order to improve the results of surgical treatment of patients with laryngeal and traches stenosis by
developing new operations, introducing modern technologies and applying diagnostic and therapeutic algorithms,

we examined 8 patients with chronic stenosis of the larynx and trachea.

The etiology of the development of sub ligamentous stenosis of the larynx in all patients was prolonged
intubation. All patients were operated on by balloon dilation of the sub-fold stenosis of larynx under a direct
supporting laryngoscopy using video endoscopic technique. As a result of the treatment, all patients managed to
achieve a steady expansion of the lumen of the larynx, reduce the duration of inpatient treatment and the period of

full rehabilitation. Restenosis of the larynx was observed only in one patient.

The subglottic laryngeal stenosis (SLS) - is a disease whose main cause is the development of
pathological processes in the area of the subglottic part of the larynx, leading to swelling and persistent tissue
infiltration, replacement of normal structures with scar tissue and narrowing of the lumen with the development of
respiratory failure [1].One of the most common etiological factors in the development of SLS is post - intubation
changes and systemic diseases. As a result of the progressive increase in the number of patients who were given
artificial ventilation for various reasons and patients with systemic diseases, the number of patients with SLS is

increasing every year. [2].

In Wegener granulomatosis, the damage to the larynx is manifested by the formation of a sub-folding
granulomas, often asymptomatic, but in some patients, there is hoarseness, inspirator shortness of breath, stridor.
The emerging ulcer-necrotic changes in the mucous membrane of the airways sometimes capture the entire back
wall of the throat, extend to the larynx and the soft palate area. Scarring of ulcer defects are the cause of airway

stenosis and development.[5].

The main method of surgical treatment of the sub-ligamentous stenosis of the larynx is currently laryngo-
plastic operations with resection of scar-altered tissues [11]. However, this disease requires the search for modern
and minimally invasive treatments and continues to be an urgent problem of otolaryngology. [12, 13]. In many
cases, dilating the stenosis of the larynx and trachea with balloon systems has significant advantages over open

laryngo-plastic operations.

This method is increasingly being introduced into medical practice and is used in patients of different age
groups with larynx and trachea stenosis. Currently, the development and use of endoscopic balloon technique
allows to determine the exact localization of the stenosis of races to consider the force of the impact arising from

the use and rigid dilation systems [ 14-17].

Balloon dilation of the subligamentous stenosis of the larynx is a method of delicate and minimally
traumatic treatment, which allows to control the radial pressure on the stricture and to predict the diameter of the

lumen in the area of stenosis after dilation [18, 19].
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Il. PATIENTS AND METHODS

In the Department of Otolaryngology under our supervision were 8 patients with a SLS with the post-
intubation etiology (3 women and 5 men) between the ages of 25 and 59 years. The cause of the development of
cords stenosis of the larynx in 5 patients was prolonged intubation. In 3 patients, the cause of stenosis was
Wegener's granulomatosis. Three patients had a tracheostomy at the time of admission to the hospital. All patients
were examined clinical-laboratory examination, computed tomography of the larynx and trachea,
endophybrolaryngho tracheoscopy, study of the function of external breathing, and had consultations of related

specialists.

According to the endoscopic study, all patients had a roller-shaped thickening or concentric narrowing of
the mucous membrane of the larynx, the mucous membrane was smooth, pink, moist. Pathological separation in the
trachea and major bronchus has not been revealed. According to the results of multispiral computed tomography
with three-dimensional reconstruction of cartilage skeleton in all patients at the level of ring-shaped cartilage,
circular narrowing of the lumen was determined by thickening and sealing of soft tissues in the lumen. The length of
the stenosis ranged from 6 to 11 mm, the diameter of the clearance of the narrowest part of it from 4 to 8 mm. In
three-dimensional reconstruction of changes of cartilage remains of the larynx is not revealed, its frame function is
not disturbed.

The operation was carried out under anesthesia with the installation of direct support laryngoscopy and
the use of video endoscopic equipment. In 3 cases, intubation was done through an existing tracheostomy. In 3
cases, the intubation tube was started for the level of stenosis through the installed laryngoscope, in 2 patients it

was installed over stenosis. Intubation used tubes with internal diameters of 5 and 6 mm.

Dilatation of scar stenosis of the foothill scan was carried out at 100% of the oxygen content in the blood.
A balloon catheter was inserted into the clearance of the stenosis after a pre-removed intubation tube. With the
help of a special syringe-manometer in a cylinder with a diameter of 10 mm pumped liquid, reaching pressure in
10 atm. (exposure time 1 min), then the liquid from the cylinder was evacuated and the cylinder removed. After
reaching 100% saturation after 5-6 minutes, the procedure was repeated. Dilation was carried out in three

approaches, between approaches were carried out artificial ventilation of the lungs.

It should be noted that patients with pronounced scar changes in the tissues of the sub-fold section of the

larynx were dilated lumen after endoscopic dissection of scar tissue with the help of an electric coagulator.
I1l. RESULTS AND DISCUSSIONS

As a result of the surgical treatment, it was possible to achieve a permanent expansion of the lumen of the
subglottic part of the larynx by micro-breaking scar tissue strictly in the diameter of the balloon. There was no
narrowing of the lumen in the first minutes after the dilation. At the end of the operation, 4 mg of dexamethasone

was injected into the stenosis area.

The duration of inpatient treatment was 3-5 days. Fibro laringo tracheoscopy was performed in the 3rd
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and 5th days of inpatient treatment. Conservative antibacterial, anti-inflammatory (dexamethasone up to 16 mg
intravenously in 1 day and up to 12 mg in subsequent) therapy, local endoscopic treatment by injection of
dexamethasone to the area of the scar of the larynx, alkaline inhalation, inhalation with antiseptic. Patients were
prescribed for outpatient observation on the 7th and 14th days after surgery and then observed every month for a
year. Patients with tracheostomy in the absence of the process of restenosising the sub-fold department of the
larynx, the absence of complaints of difficulty breathing 2 months after the balloon dilatating underwent - the

plastic operation of the tracheal defect.

According to the endoscopic study of the larynx and trachea, in the postoperative period in 9 patients there
were reactive phenomena in the form of soft tissue hyperemia in the dilation zone, swelling from insignificant to
moderately expressed, the presence of fibrin plague, which were successfully bought by conservative antibacterial
and anti-inflammatory therapy, physiotherapy treatment. The duration of inpatient treatment amounted to an

average of 4-5days.

Restenosis of the subglottic part of larynx was observed in one patient with Wegener's granulomatosis, it
was associated with a recurrence of the underlying disease, poorly amenable to pathogenetic treatment, he needed

repeated surgical treatment open laryngoplastic surgery; The patient is still carrying cannula.

According to histological examination of the tissues of the sub-folding part of the larynx, taken by micro-
tongs, before the dilation revealed fragments of the mucous membrane of the larynx, covered with several atrophic
mature multi-layered flat non-horning Epithelium. In the underlying later there was a picture of sclerotic

deformity, as well as lymphocytic infiltration.

According to the results of histological study after the balloon dilation, small fragments of the lining of
the larynx, covered with mature multi-layered flat non-horning epithelium, with the desquamation of the cover
epithelium, were determined. In the underlying sclerosis layer there was a considerable swelling, fiber, as well as

multiple merging hearth hemorrhage.
1IV. CONCLUSION

The balloon dilation system is a modern minimally invasive and minimally traumatic treatment of limited
subglottic laryngeal stenosis, which avoids open surgical interventions - laryngotracheal plastic or cryotracheal

resection, and significantly reduce the duration of inpatient treatment of patients and period of full rehabilitation.

Expansion of the larynx lumen during balloon dilation occurs due to micro-breaks and fiber of scar-

altered tissues.

The operation under direct support laringoscopy allows to visualize the area of stenosis in detail, to

determine the exact localization and to perform surgery under vision control.

In recent years, there has been a trend towards an increase in the number of patients with post-operative
stenosis of the larynx and trachea. However, a single tactic, prevention, diagnosis and treatment of patients with post-

operative stenosis of the larynx and trachea has not yet developed. Therefore, the development of new and improved
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existing surgical methods of laryngotracheoplasty is an urgent and socially significant task and is of important practical

importance.

REFERENCES

1. Bagwell CE, Talbert JL, Tepas JJ 3rd. Balloon dilatation of long- segment tracheal stenosis. J Pediatr Surg.
1991; 26(2): 153-159. https://doi.org/10.1016/0022-3468(91)90897-3

2. Baranov A.A. Federal Clinical Guidelines for Providing Medical Assistance to Children with a Wegener
Granulomatosis. The Ministry of Health of the Russian Federation Union of Pediatricians of Russia. 2015
year

3. Nungsyiati, nurzaman, tri susilowati, arif dian wahyudi. "drug inventory information system in asy-syifaa
yukum jaya islamic hospital." international journal of communication and computer technologies 7 (2019),
30-35. D0i:10.31838/ijccts/07.01.07

4. Belovol A.N, Knyazkova I.I, Shapovalova L.V.Wegener's granulomatosis (granulomatosis with polyangiitis).
Practical angiology. 2012; 1 (2): 27-36

5. Beketova T.V. Granulomatosis with polyangiitis pathogenetically associated with antineutrophilic
cytoplasmic antibodies: clinical features. Scientific and practical rheumatology. 2012; 50 (6): 19-28.

6. Chernyavskaya T.Z, Vlasov P.V.Wegener's granulomatosis. Radiology -practice 2005;2:45-49.

7. Chireshkin D.G., Dunaevskaya A.M., Timen G.E. Laser endoscopic surgery of the upper respiratory tract. M
.. Medicine;. 1990.

8. Cohen MD, Weber TR, Rao CC. Balloon dilatation of tracheal and bronchial stenosis. AJR Am J Roentgenol.
1984; 142(3):477- 478. https://doi.org/10.2214/ajr.142.3.477

9. Finkielman JD. ANCA are detectable in nearly all patients with active severe Wegener’s granulomatosis. The
American Journal of Medicine. 2007; 120(7):643:9-14. https://doi.org/10.1016/j.amjmed.2006.08.016

10. Folomeev VN. Reconstructive treatment of patients with post-intubation stenosis of the larynx and trachea.M.
2001

11. Patel DM, Jani RH, Patel CN. "Ufasomes: A Vesicular Drug Delivery." Systematic Reviews in Pharmacy 2.2
(2011), 72-78. Print. doi:10.4103/0975-8453.86290

12. Geppe N.A., Podchernyaeva N.S., Lyskin G.A. Guidelines for Pediatric Rheumatology. M.: GEOTAR-Media
;. 2011

13. Grillo HC, Mathisen DJ, Ashiku SK, Wright CD, Wain JC. Successful treatment of idiopathic
laryngotracheal stenosis by resection and primary anastomosis. Ann Otol Rhinol Laryngol. 2003; 112(9):798-
800. https://doi.org/10.1177/000348940311200909

14, Gyusan A.O, Gyusan S.A. Emergency care for external injuries of the pharynx, larynx and cervical trachea.
Modern high technology 2009;9:108-109.

15. Hoffman G.S., Kerr G.S., Leavitt R.Y., Hallahan C.W., Lebovics R.S., Travis W.D., Rottem M., Fauci A.S.
Wegener granulomatosis: an analysis of 158 patients. Ann Intern Med. 1992; 116:488-498.
https://doi.org/10.7326/0003-4819-116-6-488

16. Hautefort C., Teissier N., Viala P. Balloon Dilation Laryngoplasty for Subglottic Stenosis in Children Eight
Years’ Experience. ARCH OtoLaryngol Head Neck Surg. 2012;3:235-240.
https://doi.org/10.1001/archoto.2011.1439

17. Jorda C., Penalver J.C., Escriva J., Ceron J., Padillab J. Balloon Dilatation of the Trachea as Treatment for
Idiopathic Laryngotracheal Stenaosis. Arch Bronconeumol. 2007;43(12):692-694.
https://doi.org/10.1016/s1579-2129(07)60156-6

18. Jiovani M. Visaya MD; Robert F.Ward, MD; Vikash K. Modi, MD. Feasibility and Mortality of Airway
Balloon Dilation in a Live Rabbit Model. J Otolaryngology Head & Neck Surgery. 2014; 140(3):215-2109.
https://doi.org/10.1001/jamaot0.2013.6541

19. Krukov A.l., Kirasirova E.A., Piminidi O.K., Rezakov R.A., Lafutkina N.V., Mamedov R.F. / The modern
approach to the treatment of subglottic laryngeal stenosis/ Vestnik otorinolaringologii 2018.Ne 1. p.52-55.

20. Mandar karve, jay j. Patel, nirmal k. Patel (2014) bioconversion of glycerol. Journal of Critical Reviews, 1
(1), 29-35.

21. Shamsiev D.F., Ruzmatov K.M. Reconstruction of the larynx in injuries of the thyroid membrane.
Stomatology Ne4. 87-89.

22. Visaya JM, Ward RF, Modi VK. Feasibility and mortality of airway balloon dilation in a live rabbit model.

JAMA Otolaryngol Head Neck Surg. 2014; 140(3):215-219. https://doi.org/10.1001/jamaot0.2013.6541

DOI: 10.37200/1JPR/VV24SP1/PR201211
Received: 18 Jan 2020 | Revised: 07 Feb 2020 | Accepted: 27 Feb 2020 717


https://doi.org/10.1016/0022-3468(91)90897-3
http://dx.doi.org/10.31838/ijccts/07.01.07
https://doi.org/10.2214/ajr.142.3.477
https://doi.org/10.1016/j.amjmed.2006.08.016
http://dx.doi.org/10.4103/0975-8453.86290
https://doi.org/10.1177/000348940311200909
https://doi.org/10.1001/archoto.2011.1439
https://doi.org/10.1016/s1579-2129(07)60156-6
https://doi.org/10.1001/jamaoto.2013.6541
https://doi.org/10.1001/jamaoto.2013.6541

International Journal of Psychosocial Rehabilitation, Vol. 24, Special Issue 1, 2020
ISSN: 1475-7192

23.

24,

25.

26.

Umamaheswari,T.S., &Dr.Sumathi,P. (2018). Review of Gene Selection and Prediction Using Data Mining
Methods. Journal of Computational Information Systems,14(4), 114 - 121.

Dr.Gomathi,P.M. and Dr.Karthika,D. (2018). Hybrid Adaptive Neuro-Fuzzy Inference System- Runge-Kutta
Classification and Extracted the Eye Movement Features. Journal of Computational Information
Systems,14(4), 132 — 143.

Wu, S., Zhao, S., Wu, D., Wang, Y. Constitutive modelling for restrained recovery of shape memory alloys
based on artificial neural network (2018) NeuroQuantology, 16 (5), pp. 806-813.

Jia, C., Yang, D., Pu, X. Ground harmonic current compensation based on cerebellar model articulation
controller (2018) NeuroQuantology, 16 (5), pp. 796-800.

DOI: 10.37200/1JPR/VV24SP1/PR201211
Received: 18 Jan 2020 | Revised: 07 Feb 2020 | Accepted: 27 Feb 2020 718



