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ABSTRACT

Introduction:

Laryngotracheal stenosis can be defined as a partial or circumferential narrowing of the airway and may be congenital or acquired. Sites involved
are supraglottis, glottis, or sub glottis. Most common site of involvement is the subglottis. Most of the patients presented with tracheostomy.
Treatment options range from conservative short-term therapies to definitive surgical procedures. Definitive surgical procedures that have been
used involve either cartilage grafts to enlarge the laryngotracheal lumen or segmental laryngotracheal resection with primary end-to-end
anastomosis.

Aims and Objectives :

*  Toknow the most common aetiology.

*  Toknow the mostcommon site

»  Tostudy theincidence of laryngo tracheal stenosis in various age group and gender.

*  Tostudy efficacy of Laser.

*  Toevaluate all management protocols.

»  Tostudy efficacy of various treatment modalities

Materials and Methods:

It is study of 30 cases of laryngotracheal stenosis which was done over a period of 3 year between 2014 to 2017. Detailed history of patients was
taken. All patients suspected of laryngotracheal stenosis were investigated for CECT neck and thorax scan and then included in study.

Results:

In our study, 12 patients were females and 18 patients were male, with majority of them presenting in 21-30 age group. 90 percent of the patients in
our study presented with complaints of Respiratory Distress, and rest presented with Difficulty in Swallowing.

Various causes of laryngotracheal stenosis are:

Intubation was commonest cause of laryngotracheal stenosis,followed by Trauma, Something ingestion, autoimmune disease or granulomatous
disease in same order. Majority of the the patients who presented with subglottic stenosis, presented with Cotton Myer's Grading II. 60% of the
patients had stenosis at Subglottic level, with it being the most common site. 9 patients underwent Bougie dilatation, 10 patients underwent LASER
excision, while 2 patient underwent End-to-end anastomosis and 1 patient underwent Tracheal reconstruction. Saggital view in CECT neck is best
for assessing laryngotracheal stenosis.

Conclusion:

* Inourstudy male had higher incidence .

*  Morecommonly between 21-30 yrs of age.

»  Themostcommon etiological factor is Post-intubation.

»  Congenital tracheal agenesis is usually associated with multiple organ anomalies.

*  Most common site of stenosis: Subglottis.
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INTRODUCTION

Laryngotracheal stenosis can be defined as a partial or circumferential
narrowing of the airway and may be congenital or acquired. Sites
involved are supraglottis, glottis, subglottis or trachea. Most common
site of involvement is the subglottis. Most of the patients presented
with tracheostomy.

MATERIALSAND METHODS

It is study of 30 cases of laryngotracheal stenosis which was done over
a period of 3 year between 2014 to 2017. Detailed history of patients
was taken. All patients suspected of laryngotracheal stenosis were
investigated for CECT neck and thorax scan and then included in
study.

Exclusion criteria:
» Patients with evidence of malignant lesion.
»  Patients with bilateral vocal cords palsy

Apart from all general examination and comprehensive ENT
examination, special emphasis was given on vocal cord examination.

After written and informed consent flexible bronchoscopy was done in
all patients and all were posted for direct laryngoscopy under general
anesthesia for evaluation ofthe airway to reconfirm

*  Vocal cord mobility
« Siteof'stenosis

»  Type ofstenosis

e Granulations

Patients who presented with fibrous or membranous type of stenosis,
within one month of symptoms, single dilatation has the improved the
outcome in patients. Patients with Fixed vocal cords were managed by
conservative management, and tracheostomy was done. There were no
patients with unilateral vocal cord palsy. Patients presented with
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tuberculosis have granulations.

Depending on circumference of Stenotic segment in the subglottic
region, stenosis was graded according to Cotton-Myer's classification
inour study.

RESULTS

In our study, 12 patients were females and 18 patients were male, with
majority of them presenting in 21-30 age group. 90 percent of the
patients in our study presented with complaints of Respiratory
Distress. Most common site is subglottis and most common cause for
laryngotracheal stenosis is intubation. Sagittal view in cect neck is the
gold standard investigation.

DISCUSSION

Laryngotracheal stenosis is seen more commonly in the age group 21-
30 years. In our study of 30 patients, 12(40%) were female and
18(60%) were male showing male dominance. Median age being 28.2
years in our study was significantly lower than the study done by wang
et al (29) which was 47 years. Subglottis is the most common site for
stenosis which technically refers to narrowing just below the vocal
cords (32),which is similar to our study which showed subglottis in
18(60%) patients, followed by supraglottis which was seen in 6(20%)
patients.

The main cause for tracheal stenosis was found to be Post-intubation
which was seen in 14 (46.6%) patients followed by Post-trauma in
7(23.3%) patients, something ingestion in 5(16.6%) patients,
congenital in 2(6.6%) patients, granulomatous disease(TB) in 1(3.3%)
,autoimmune (pemphigous) in 1(3.3%) which was similar to study of
Gelbard et al which stated Post-intubation to be the most common
cause of tracheal stenosis (33). Major presenting feature in our study
was respiratory distress. Patients become typically symptomatic when
their airway is reduced by more than 50% (30), which is similar to our
finding. Majority of the patients with subglottic stenosis presented
with Cotton Myers grading stage II followed by stage IV and stage I &
III in equal numbers. Our preoperative evaluation includes thin-slice
spiral CT imaging to characterize stenotic segment of the airway
(35),which has also been the gold standard radiological investigation
in our study. Our next line in investigation was flexible bronchoscopic
evaluation of the airway to identify proximal and distal extent of
involvement like in other studies of Wang et al (35). Optimal
management of laryngotracheal stenosis depends mainly on type of
stenosis(36). Out of 30 patients, we managed 22(73.3%) patients with
surgical line of management, and 8(26.6%)patients were managed
conservatively. Treatment depends on etiology of tracheal stenosis.
Kochs and pemphigus (autoimmune) patients were better managed
conservatively. Tracheal dilatation using rigid bronchoscope and
bougie was used to enlarge the airway in 9(40.9%) patients. The effect
of dilatation lasted from few days to 6 months and as a result of
mechanical dilatation there was a high rate of recurrence noted in
several studies (36).We also treated stenosis by endoscopic excision
with laser in 10(45%) patients.In 2(9%) patients, tracheal end-to-end
anastomosis was also done, and in 1(4.5%)patient, laryngofissure
technique was used. These treatment modalitites are consistent with
other studies(37,38,39,40). In our study,5(23%) patient underwent
decannulation and showed no subsequent need for reintervention till
now out of all patients managed surgically. We can though having used
multiple modalities in which we had 3 case of open surgery can
compare our study with Smith et al in which 24 patients had undergone
open surgery and 15 underwent decannulation (41).

Treatment option for each case depends on its etiology. For traumatic
and OP poisoning cases it depended on the status of vocal cord whereas
in granulomatous diseases such as in tuberculosis one or two dilations
gave good results. In autoimmune cases patients with mobile vocal
cord were managed with tracheostomy. Like all previous studies, many
patients were lost in the follow up. In our 1st follow up, 16 patients
showed. In 2nd follow up, 12 patients showed. In 3rd follow up, only 5
patients showed. Depending on their improvement in symptoms and
Hopkins examination and wherever possible, CT scan &/or flexible
bronchoscopy was done.

CONCLUSION

¢ Malehad higher incidence of laryngotracheal stenosis.

¢ The most common etiological factor is Post-intubation and most
common site of stenosis is Subglottis.

e CECT neck and thorax scan is Gold standard investigation and
saggital cuts were most informative. Thin-slice spiral CT imaging

are used to characterize stenotic segment of the airway. If
superadded with virtual bronchoscopy it gives excellent details of
the different planes without loss of resolution.

e A single treatment protocol cannot be recommended. Multiple
protocols are frequently required.

* Results of CO2 LASER for tracheal stenosis is doubtful. Other
management protocols like end-to-end anastomosis looks
promising

« Patients were also satisfied with regaining of speech after T tube
insertion.

* most common complications after any treatment modality is
relapse and restenosis with recurrence within 1-3 months .

Grade

I: 0%-50%
obstruction

II: 51%-70%
obstruction

1: 71%-99%
obstruction

1V: 100%
obstruction

endoscopic view of Cotton Myers Grading.

History INo of Patients
Intubation 14 (46.66%)
(Trauma 7 (23.33%)

Something Ingestion 5 (16.66%)

Congenital 02 (06.66%)
IAutoimmune 1(3.33%)
(Granulomatous isease 1(3.33)
Total 30(100%)

Figure 1 showing History wise Distribution of the patients

Cotton Myer's Grading INo of Patients
I 01 (03.33%)
11 08 (26.66%)
1T 01 (03.33%)
v 04 (13.33%)
INA 16 (53.33%)
(Total 30 (100%)

Figure 2 showing Cotton Myer's Grading(In cases of Subglottic
stenosis, other cases have been referred to as NA)

Site Of Stenosis INo of patients

Subglottic 18 (60.00%)
Supraglottic 06 (20.00%)
Laryngotracheal 05 (16.66%)

Tracheal Agenesis 01 (03.33%)

Total 30 (100%)

Figure 3 showing Site Of Stenosis

Surgical Management INo. of Patients

Bougie Dilation 9(40.9%)
LASER 10 (45%)
Laryngofissure 1 (4.55%)
End-to-end anastomosis 2 (9%)
Total 22
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Figure 4 showing Type of Surgical procedure used.

Figure showing Virtual Bronchoscopic picture with significant
luminal narrowing at the level of thyroid cartilage and aryepiglottic
fold.

Figure showing Intra-op photograph of patient during end-to-end
anastomosis

REFERENCES
1.[0[1Jackson C. Stenosis of the larynx with special reference to curative with core moulds.
Trans Am Laryngol Rhinol Otol Soc. 1936;42:12 -24.

2.00Winslow J. Reports of cases illustrating our progress in the surgical Management of

chronic stenosis of the 1 larynx and trachea. Trans Am Laryngol Assoc. 1909;31:177-90.

3.11110'Dwyer. New York Med Journal. 1885 Aug 8.

4.000Gluck T, Zeller A. Die prophylactische resektion der trachea. Arch Klin Chir.

1881;26:427-36.

5. Kuster E. Uber narbige stenosen der trachea. Zentralbl Chir.1886;13:759-60.

6.1 1Nowakowski K. Beitrag zur tracheoplastik. Arch Klin Chir. 1909;90:847-61.

7.0000Conley J. Reconstruction of the subglottic air passage. Ann Otol Rhinol Laryngol.

1953;62:477-95.

8.7 IMulliken J, Grillo H. The limits of tracheal resection with primary anastamosis: further

anatomical studies in man. J Thorac Cardiovasc Surg. 1968;55:418-21.

9. KoenigF. Berl Klin Wschr. 1896;51.

10. [Cotton R. Management of subglottic stenosis in infancy and childhood: review of a
consecutive series of cases managed by surgical reconstruction. Ann Otol Rhinol
Laryngol. 1978;87:649 -57.

1. [1Schmiegelow E. Stenosis of the larynx: a new method of surgical treatment. Arch
Otolaryngol 1927;9(5):473 -93.

12. [LeJeune F, Owens N. Chronic laryngeal steno sis. Ann Otol Rhinol Laryngol.
1935;44:354-63.

3. OCotton RT, Gray SD, Miller RP. Update of the Cincinnati experience in pediatric
laryngotracheal reconstruction. Laryngoscope. 1989;99:1111 -6.

14. [1Grahne B. Operative treatment of severe chronic traumatic s tenosis in infants up to three

years old. Acta Otolaryngol. 1971;72:134-7.

15. [IFearon B, Cotton R. Surgical correction of subglottic stenosis of the larynx: preliminary

report of an experimental surgical technique. Ann Otol Rhinol Laryngol. 1972;81:508-
13.

16. [1EvansJ, Todd G. Laryngo-tracheoplasty. J Laryngol Otol. 1974;88:589-97.

17. [ICotton R. Pediatric Laryngotracheal stenosis. J Pediatric Surgery. 1984;9(6):699-704.

18. [1Fearon B, McMillin B. Cricoid resection and thyrotracheal anastamosis. Ann Otol
Rhinol Laryngol. 1985;94:131-3.

19. [IGrillo H. Postintubation stenosis. In: Grillo H, editor. Surgery of the Trachea and
Bronchi. Hamilton: BC Decker Inc; 2003. p. 301 -31

20. [JRanne R, Lindley S, Holder T, Ashcraft K, Sharp R, Amoury R. Relief of an anterior
subglottic stenosis by cricoid resection: an operation for the difficult case. J Pediatric
Surgery. 1991;26(255 -258).

21. [Pearson F, Cooper J, Nelems J, Van Nostrand A. Primary tracheal anastamosis after
resection of the cricoid cartilage with preservation of recurrent laryngeal nerves. The
Journal of Thoracic and Cardiovascular Surgery. 1975;70:806-16.

22. [IMonnier P, Lang F, Chapuis G. Partial cricoid resection with primary tracheal
anastamosis for subglottic stenosis in infants and children. Laryngoscope.
1993;103:1273-83.

23. [Herberhold C, Stein M, Bierhoff E, Kost S. Tracheal reconstruction with preserved
tracheal homograft - new aspects. Laryngorhinootologie. 1999;78(1):54-6.

24. [1Grillo H, McKhann C. The acceptance and evolution of dermal homografts freed of
viable cells. Transplantation. 1964;2:48 -59.

25. [Jacobs J, Elliott M, Haw M, Bailey C, Herberhold C. Pediatric tracheal homograft
recconsstruction: a novel approach to coomplex tracheal stenosis in children. J Thorac
Cardiovasc Surg. 1996;112:1549 -60.

26. [I1Maslow A. The Psychology of Science: A reconnaissance. New York: Harper & Row;
1966.

27. [IGelbard, A (2014). "Causes and Consequences of HYPERLINK
"http://onlinelibrary .wiley.com/doi/10.1002/lary .24956/full"Laryngotracheal HY PER
LINK "http://onlinelibrary.wiley.com/doi/10.1002/lary.24956/full" HYPERLINK
"http://onlinelibrary.wiley.com/doi/10.1002/lary.24956/full"StenosisHYPERLINK
"http://onlinelibrary.wiley.com/doi/10.1002/lary.24956/full"". The Laryngoscope.
doi:10.1002/lary.24956

28. [IGelbard A, Donovan DT, Ongkasuwan J, et al. Disease homogeneity and treatment

heterogeneity in idiopathic subglottic stenosis. Laryngoscope. 2015 Nov 4. [Medline]

29. [1Wang H, Wright CD, Wain JC, et al. Idiopathic Subglottic Stenosis: Factors Affecting
Outcome After Single-Stage Repair. Ann Thorac Surg 2015;100:1804-11

30. [/Mathisen DJ, Morse C. Master Techniques in Surgery: Thoracic Surgery:
Transplantation, Tracheal Resections, Mediastinal Tumors, Extended Thoracic
Resections, Ist edition. Philadelphia: LWW, 2014

31. [Catenacci MH (July 2006). "A case of laryngotracheal stenosis masquerading as
asthma". South. Med. J. 99 (7): 762-4. doi:10.1097/01.smj.0000217498.70967.77.
PMID 16866062

32. [JArmstrong WB, Netterville JL (August 1995). "Anatomy of the larynx, trachea, and
bronchi". Otolaryngol. Clin. North Am. 28 (4): 685-99. PMID 747863 1

33. DGelbard A, Francis DO, Sandulache VC, Simmons JC, Donovan DT, Ongkasuwan J.
Causes and Consequences of Adult Laryngotracheal Stenosis. The Laryngoscope.
2015;125(5):1137-1143. doi:10.1002/lary.24956.

34. TMyer CM 3rd, O'Connor DM, Cotton RT. Proposed grading system for subglottic
stenosis based on endotracheal tube sizes. Ann Otol Rhinol Laryngol. 1994 Apr. 103(4 Pt
1):319-23. [Medline].

35. ['Wang H, Wright CD, Wain JC, et al. Idiopathic Subglottic Stenosis: Factors Affecting
Outcome After Single-Stage Repair. Ann Thorac Surg 2015;100:1804-11. [PubMed]

36. [Brichet A, Verkindre C, Dupont J, Carlier ML, Darras J, Wurtz A, Ramon P, Marquette
CH (April 1999). "Multidisciplinary approach to management of HYPERLINK
"http://erj.ersjournals.com/cgi/pmidlookup?view=long&pmid=10362058"postintubati
onHYPERLINK"http://erj.ersjournals.com/cgi/pmidlookup?view=long&pmid=10362
058" tracheal
HYPERLINK "http://erj.ersjournals.com/cgi/pmidlookup?view=long&pmid=1036205
8"stenosesHYPERLINK "http://erj.ersjournals.com/cgi/pmidlookup?view=long&pmi
d=10362058"". Eur. Respir. J. 13 (4): 888-93. doi:10.1034/j.1399-3003.1999.13d32.x.
PMID 10362058

37. TIShapshay SM, Beamis JF, Hybels RL, Bohigian RK (1987). "Endoscopic treatment of
subglottic and tracheal stenosis by radial laser incision and dilation". Ann. Otol. Rhinol.
Laryngol. 96 (6) : 661-4. doi:10.1177/000348948709600609. PMID 3688753.

38. IShapshay SM, Beamis JF, Dumon JF (November 1989). "Total cervical tracheal
stenosis: treatment by laser, dilation, and stenting". Ann. Otol. Rhinol. Laryngol. 98
(11): 890-5. doi:10.1177/000348948909801110. PMID 2817681

39. T'Mehta AC, Lee FY, Cordasco EM, Kirby T, Eliachar I, De Boer G (September 1993).
"Concentric tracheal and HYPERLINK"http://journal.publications.chestnet.org/
article.aspx?volume=104&page=673"subglotticHY PERLINK "http://journal.publicati
ons.chestnet.org/article.aspx?volume=104&page=673" HYPERLINK
"http://journal.publications.chestnet.or g/article.aspx?volume=104&page=673"stenosi
sHYPERLINK' "http://journal.publications.chestnet.org/article.aspx?volume=104&
page=673". Management using the HYPERLINK "http://journal.publications.
chestnet.org/article.aspx?volume=104&page=673"NdHYPERLINK "http://journal.
publications.chestnet.org/article.aspx?volume=104&page=673"-YAG laser for
mucosal sparing followed by gentle dilatation". Chest. 104 (3): 673-7.
doi:10.1378/chest.104.3.673. PMID 8365273

40. [1Gomez-Caro A, Morcillo A, Wins R, Molins L, Galan G, Tarrazona V (January 2011).
"Surgical management of benign tracheal HYPERLINK
"http://mmects.oxfordjournals.or g/content/2011/1111/mmcts.2010.004945 full"stenosi
sHYPERLINK "http://mmcts.oxfordjournals.org/content/2011/1111/
mmcts.2010.004945. full"". Multimed Man Cardiothorac Surg. 2011 (1111):
mmets.2010.004945. doi:10.1510/mmets.2010.004945. PMID 24413853

41. [1Smith MM, Schweiger C, Manica D, et al. Single-stage laryngotracheal reconstruction
for the treatment of subglottic stenosis in children. International Archives of
Otorhinolaryngology. 2012;16(2):217-221. doi:10.7162/S1809-

I International Journal of Scientific Research |—| 11 |



