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Abstract 
Aim: The aim of the present study to evaluate the laryngotracheal injuries following 
endotracheal intubation. 
Methods: A prospective study was conducted in the Department of ENT, Anugrah Narayan 
Magadh Medical College and Hospital, Gaya, Bihar, India for 10 months. 50 Patients 
intubated for more than 48 hours and admitted in medical ICU and aged more than 15 years 
were included in this study. To find the incidence, types of injury and to study the factors 
influencing LTI following intubation.  
Results: Endotracheal tube of size 7.5 and 8 were used in 84% of patients. Majority of the 
patients (52%) were cases of organophosphorus (OP) poisoning followed by metabolic 
disorders like diabetic ketoacidosis and chronic kidney disease with encephalopathy. 36% of 
the patients were intubated for more than 10 days. The x-ray was normal in 36 patients (72%) 
while the abnormality was picked up in 14 (28%) patients. On 70-degree endoscopy, 4 
patients (8%) had granulation tissue in the posterior commissure and one patient had bilateral 
vocal cord fixation. All the patients who had LTI were aged less than 45 years and 16 of 20 
cases affected were males. Among the cases of LTI, 16(80%) out of 20 cases were intubated 
with endotracheal tubes of size more than 7. 12 (60%) of the total cases of LTI had intubation 
for more than 10 days. OP poisoning was the etiology for LTI in 16 cases (80%).  
Conclusion: A high incidence of LTI especially in cases of OP poisoning warrants one to be 
cautious in managing these intubated patients. Those patients requiring prolonged intubation 
should be considered for other alternative airway managements like tracheostomy in addition 
to using low pressure, high volume cuffed tubes. 
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Introduction 

Laryngeal injuries following intubation 
have a reported incidence from 63 to 94% 

and permanent sequelae are reported to be 
about 10 to 20% in world literature. 
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Common injuries following long term 
intubation can manifest in the form of 
erythema, ulceration, granulation, fibrous 
nodule, arytenoids dislocations, subglottic 
stenoses, recurrent laryngeal nerve paresis 
and vocal fold immobility. After 
extubation laryngeal examination of such 
patients becomes necessary to assess the 
nature of airway injury [1,4].  Laryngeal 
injury because of endotracheal intubation 
in the pediatric population continues to 
contribute to patient morbidity, in both 
elective and emergency settings. It has a 
wide range of presentations from minor 
laryngeal edema that heals spontaneously 
to a life-threatening airway obstruction. 
Patients' co-morbidities (prematurity, 
cardiopulmonary defects) and hypoxia 
status play a role in the tissue healing 
process, which may increase the 
propensity for the development of chronic 
intubation-related laryngeal lesions [2,3]. 
Various risk factors contributing to the 
development of laryngeal lesions in 
children are patient-factors (prematurity, 
cardiopulmonary comorbidities), 
intubation technique (in emergency, 
inexperienced team), endotracheal tube 
(large size, cuffed tube), longer duration of 
intubation, infection and inadequate 
patient sedation [5,8]. Endoscopic 
visualization of the larynx is crucial in 
assessing the intubation trauma in 
children, as the severity of symptoms may 
not always correlate with the degree of 
laryngeal injury present. Laryngeal 
endoscopy provides a more sensitive guide 
in visualizing the laryngeal sub-sites and 
characterizing the damage done in them 
[9]. Various classification systems [2] 
exist to describe severity of the LIRLs 
ranging from mild erythema and edema to 
severe granulation tissue formation, 
mucosal ulceration, and cartilage 
exposure. Schweiger et al [10]. classified 
the injuries as per affection of laryngeal 
sub-sites and were able to prognosticate 
their outcomes. 

Materials and methods: 
A prospective study was conducted in the 
Department of ENT, Anugrah Narayan 
Magadh Medical College and Hospital, 
Gaya, Bihar, India for 10 months.   
Methodology 
The technique, risks, benefits, results and 
associated complications of the procedure 
were discussed with all patients. 50 
Patients intubated for more than 48 hours 
and admitted in medical ICU and aged 
more than 15 years were included in this 
study. Patients with associated 
comorbidities which hamper examination, 
those taken for elective surgical 
procedures, pediatric age of less than 15 
years which are admitted in pediatric ICU 
and those who underwent tracheostomy 
were excluded from the study. 
History was taken from reliable patient 
attenders regarding the need for intubation 
and duration of intubation, medical history 
to rule out associated co- morbid 
conditions like chronic- obstructive-
pulmonary- disease, bronchial asthma, 
pulmonary tuberculosis, or any pulmonary 
disease compromising the ventilation. 
The objectives of the study were to find 
the incidence, types of injury and to study 
the factors influencing LTI following 
intubation. All patients were evaluated for 
LTI based on the x-ray neck-
anteroposterior and lateral view, 70-degree 
rigid endoscopy and flexible naso-
pharyngo-laryngoscopy (NPL) 15 days 
following extubation. 
Results: 
A total of 50 patients (Table 1) were 
inducted into the study of which 32 were 
males and 18 were females with age 
ranging from 15 to 70 years. Majority of 
patients (70%) were between 15-29 years. 
Endotracheal tube of size 7.5 and 8 were 
used in 84% of patients.
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Table 1: Characteristics and distribution pattern of patients with laryngotracheal 
injuries. 

Demographics  N (%) % 

Age (years) 
15-29 35 70 
30-44 10 20 
>45 5 10 

Gender Male 32 64 
Female 18 36 

Endotracheal tube dimension 

Size of tube 
(mm) 

7 8 16 
7.5 24 48 
8 18 36 

Indication for intubation 

Poisoning 
cases 

Organophosphorus poisoning 26 52 
Cerebro-vascular accidents 6 12 

Hypoxic ischaemic encephalopathy 4 8 
Non-

poisoning 
cases 

Acute respiratory distress syndrome 4 8 
Metabolic disorders 7 14 

Head injury 3 6 
Length of intubation 

Duration 
(days) 

2-5 16 32 
6-10 16 32 
>10 18 36 

Majority of the patients (52%) were cases 
of organophosphorus (OP) poisoning 
followed by metabolic disorders like 
diabetic ketoacidosis and chronic kidney 
disease with encephalopathy.  36% of the 
patients were intubated for more than 10 
days. 
Patients were evaluated for LTI following 
intubation based on x-ray neck-antero-
posterior view and lateral view, 70-degree 
endoscopy and flexible NPL. The x-ray 

was normal in 36 patients (72%) while the 
abnormality was picked up in 14 (28%) 
patients. On 70-degree endoscopy, 4 
patients (8%) had granulation tissue in the 
posterior commissure and one patient had 
bilateral vocal cord fixation. Subsequently, 
when the flexible NPL was performed, 
additionally 14 cases (28%) of subglottic 
stenosis and 1 case of granulation tissue in 
the posterior wall of upper third of trachea 
was picked up (Table 2). 

 
Table 2: Laryngotracheal findings in various investigative modalities 

Investigation findings N (%)  

X-ray Normal 36 72 
Abnormal 14 28 

Rigid 
endoscopy 

Normal 44 88 
Bilateral vocal cord fixation 2 4 

Granulation tissue in posterior commissure 4 8 

Flexible 
naso- 

pharyngo- 
laryngoscopy 

Normal 29 58 
Sub-glottic stenosis 14 28 

Bilateral vocal cord fixation 1 2 
Granulation tissue in posterior commissure 5 10 

Granulation tissue in posterior wall of trachea 1 2 
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All the patients who had LTI were aged 
less than 45 years and 16 of 20 cases 
affected were males. Among the cases of 
LTI, 16(80%) out of 20 cases were 
intubated with endotracheal tubes of size 
more than 7. 12 (60%) of the total cases of 

LTI had intubation for more than 10 days. 
OP poisoning was the etiology for LTI in 
16 cases (80%). However, none of the 
above factors were associated with the LTI 
statistically (Table 3). 

 
Table 3: Associations of laryngotracheal injuries with various factors of interest 

  Injury 
Factors Sub factors Present =20 Absent =30 

Age 
15-29 16(80) 19 (63.33) 
30-44 4 (20) 6 (20) 
>45 0 5 (16.67) 

Gender Male 16 (80) 16 (53.33) 
Female 4 (20) 14 (46.67) 

Size of tube 
7 4 (20) 4 (13.33) 

7.5 10(50) 14 (46.67) 
8 6 (30) 12(40) 

Duration of 
intubation 

2-5 days 4(20) 12 (40) 
6-10 days 4(20) 12 (40) 
>10 days 12 (60) 6 (20) 

Cause of 
intubation 

OP poisoning 16 (80) 10 (33.33) 
ARDS and CVA 1 (5) 5 (16.67) 

Metabolic disorder 0 7(23.33) 
Others (head injury, hypoxic 

ischemic encephalopathy) 3 (15) 8 (26.67) 

 
Discussion: 
The laryngeal injuries can be mucosal 
injuries like vocal cord erythema, edema, 
granulations or ulcerations to a more 
permanent sequelae like vocal cord palsy, 
arytenoids dislocation and subglottic 
stenosis [11,23]. In addition, the tracheal 
injuries can be granulations in the initial 
stages to tracheal stenosis in the later 
stages [24]. In the present study, LTI 
observed were subglottic stenosis, 
granulation tissue in posterior commissure, 
vocal cord fixation and granulation tissue 
in the tracheal wall. 
The etiology of laryngeal stenosis 
following intubation is multifactorial. The 
mechanism of injury commonly associated 
with laryngotracheal intubation include 
duration of intubation, size of tube, 

pressure and rubbing of the shaft against 
the larynx, repeated intubation, foreign 
body reaction to the tube, use of a stylet 
during intubation, route of intubation, 
nursing care, and anatomic differences 
between the genders [25]. In the present 
study, majority of patients who sustained 
LTI were aged less than 45 years and were 
more common among male patients. Age 
of the patient plays an important role 
influencing site and degree of stenosis. 
Neonates show predisposition for 
subglottic involvement but in our series, 
those cases have been excluded. It is an 
established entity that adults are more 
prone for posterior commissure lesions 
which is in concurrence with the present 
study. Nevertheless, combined stenoses 
account for about one-third of all laryngeal 
stenoses at any age [26]. 
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The inappropriate diameter of the 
endotracheal tube and the difficulty in 
keeping the patient immobilized for a 
longer period are well known predisposing 
factors to the development of airway 
injuries. The posterior part of larynx 
specially the posterior commissure comes 
in contact with endotracheal tube due to 
the configuration of glottis being in the 
shape ‘V’ and the friction is more in this 
portion when the patient moves frequently. 
This is largely responsible for injuries in 
this area. Additionally, the compression on 
the mucosa by the tube causes prolonged 
ischemia which leads to ulceration 
followed by granulation tissue formation 
and later stenosis. 
The determination of tube size of an adult 
patient is usually based on the physician’s 
assessment of neck morphology and 
external features of the larynx [17].  There 
is no standard formula to serve as a guide 
to appropriate tube size. A size of 8mm is 
generally used for adults and 7 or 7.5mm 
for thinly built adults [17].  Following 
these measurements may not be possible in 
an emergency like OP poisoning LTI were 
found more commonly among patients 
intubated for more than 10 days. Thus, the 
duration of intubation is also a factor 
contributing to LTI following intubation. 
The constant movements of the neck in an 
agitated state cause friction of the larynx 
and tracheal mucosa. In the patient without 
sedation, reflected movements of 
deglutition can incite tracheal injury. The 
longer the duration of intubation, more the 
risk of injury. 
In the present study, it was found that OP 
poison consumption was the most 
common cause of intubation induced LTI. 
This probably could be due to atropine 
induced reduced secretions in larynx and 
trachea associated with increased 
vulnerability of the mucosa to frictional 
injuries caused by ventilator through the 
endotracheal tube [27]. Therefore, proper 
sedation and paralysis of these patients 

wherever required can reduce the 
incidence of LTI. Additionally, the 
appropriate dosage of specific antidote 
(atropine) will also minimize the risk of 
dryness and irritability of the patient. 
In the study, LTI were evaluated based on 
the x-ray neck, 70-degree rigid endoscopy 
and flexible NPL. Flexible trans-nasal 
endoscopy is widely available in many 
oto- rhino-laryngology offices [28].  
Flexible NPL is generally well tolerated in 
majority of the patients with the use of 
topical/nebulized local anesthetic which 
allows evaluation of vocal cord mobility 
and other signs of LTI. 
In the present study, flexible NPL was able 
to detect 80% of LTI in comparison to 70-
degree endoscopy which detected only 
20% of the lesions below the vocal cords. 
Thus, flexible NPL was found to be a more 
reliable modality in evaluating the LTI. As 
these lesions are intraluminal, a non-
invasive modality like flexible NPL was 
preferred over Computed tomography or 
Magnetic resonance imaging. 
Conclusion: 
A high incidence of LTI especially in 
cases of OP poisoning warrants one to be 
cautious in managing these intubated 
patients. Those patients requiring 
prolonged intubation should be considered 
for other alternative airway managements 
like tracheostomy in addition to using low 
pressure, high volume cuffed tubes. 
References: 
1. Rieger A, Hass I, Gross M, et al. 

[Intubation trauma of the larynx--a 
literature review with special reference 
to arytenoid cartilage dislocation]. 
Anasthesiol Intensiv med Notfallmed 
Schmerzther. 1996 Jun;31(5):281-7. 

2. Obrebowski A, Wojnowski W. 
Hoarseness resulting from post-
intubation arytenoid cartilage 
subluxation in an 11-year-old girl. 
Otolaryngol Pol 1998; 52:223-6. 



International Journal of Pharmaceutical and Clinical Research                          ISSN: 0975-1556 

 
Satyarthy et al.                International Journal of Pharmaceutical and Clinical Research  

194 
 

3. Lundy DS, Casiano RR, Shatz D, et al. 
Laryngeal injuries after short- versus 
long-term intubation. J Voice. 1998 
Sep;12(3):360-5. 

4. Santos PM, Afrassiabi A, Weymuller 
EA Jr. et al. Risk factors associated 
with prolonged intubation and 
laryngeal injury. Otolaryngol Head 
Neck Surg. 1994 Oct;111(4):453-9. 

5. Bharti B, Syed KA, Ebenezer K, 
Varghese AM, Kurien M. Post 
intubation Laryngeal injuries in a 
pediatric intensive care unit of tertiary 
hospital in India: a fibreoptic 
endoscopic study. Int J Pediatr 
Otorhinolaryngol. (2016) 85:84–90. 

6. Esteller-Moré E, Ibañez J, Matiñó E, 
Ademà JM, Nolla M, Quer IM. 
Prognostic factors in laryngotracheal 
injury following intubation and/or 
tracheotomy in ICU patients. Eur Arch 
Oto-Rhino-Laryngol. (2005) 262:880–
3. 

7. Manica D, Schweiger C, Marõstica 
PJC, Kuhl G, Carvalho PRA. 
Association between length of 
intubation and subglottic stenosis in 
children. Laryngoscope. (2013) 
123:1049–54.  

8. Veder LL, Joosten KFM, Schlink K, 
Timmerman MK, Hoeve LJ, van der 
Schroeff MP, et al. Post-extubation 
stridor after prolonged intubation in the 
pediatric intensive care unit (PICU): a 
prospective observational cohort 
study. Eur Arch Oto-Rhino-Laryngol. 
(2020) 277:1725–31. 

9. Osborn AJ, Chami R, Propst EJ, 
Luginbuehl I, Taylor G, Fisher JA, et 
al. A simple mechanical device 
reduces subglottic injury in ventilated 
animals. Laryngoscope. (2013) 
123:2742–8.  

10. Schweiger C, Manica D, Kuhl G, 
Sekine L, Marostica PJC. Post-
intubation acute laryngeal injuries in 
infants and children: a new 
classification system. Int J Pediatr 
Otorhinolaryngol. (2016) 86:177–82. 

11. Bishop MJ. Mechanisms of 
laryngotracheal injury following 
prolonged tracheal intubation. Chest. 
1989; 96:185-6. 

12. House CJ, Noordzij JP, Murgia B, 
Langmore S. Laryngeal injury from 
prolonged intubation: a prospective 
analysis of contributing factors. 
Laryngoscope. 2011; 121:596-600. 

13. Brodsky MB, Levy MJ, Jedlanek E, 
Pandian V, Blackford B, Price C, et al. 
Laryngeal injury and upper airway 
symptoms after oral endotracheal 
intubation with mechanical ventilation 
during critical care: a systematic 
review. Crit Care Med. 
2018;46(12):2010-17. 

14. Panda NK, Mann SB, Raja BA, Batra 
YK, Jindal SK. Fibreoptic assessment 
of post intubation laryngotracheal 
injuries. Indian J Chest Dis Allied Sci. 
1996; 38:241-7. 

15. Mathew OP, Abu-Osba YK, Thach 
BT. Genioglossus muscle responses to 
upper airway pressure changes: 
afferent pathways. J Appl Physiol 
Respir Environ Exer Physiol. 1982; 
52:445-50. 

16. Cavo JW Jr. True vocal cord paralysis 
following intubation. Laryngoscope. 
1985; 95:1352-9. 

17. Colice GL. Resolution of laryngeal 
injury following translaryngeal 
intubation. Am Rev Respir Dis. 1992; 
145:361-4. 

18. Kastanos N, Estopá Miró R, Marín 
Perez A, Xaubet Mir A, Agustí-Vidal 
A. Laryngotracheal injury due to 
endotracheal intubation: incidence, 
evolution, and predisposing factors. A 
prospective long-term study. Crit Care 
Med. 1983; 11:362-7. 

19. Hsu CL, Chen KY, Chang CH, Jerng 
JS, Yu CJ, Yang PC. Timing of 
tracheostomy as a determinant of 
weaning success in critically ill 
patients: a retrospective study. Crit 
Care. 2005;9: R46-52 



International Journal of Pharmaceutical and Clinical Research                          ISSN: 0975-1556 

 
Satyarthy et al.                International Journal of Pharmaceutical and Clinical Research  

195 
 

20. Ellis SF, Pollak AC, Hanson DG, Jiang 
JJ. Videolaryngoscopic evaluation of 
laryngeal intubation injury: incidence 
and predictive factors. Otolaryngol 
Head Neck Surg. 1996; 114:729-31. 

21. Jackson C. Contact ulcer granuloma 
and other laryngeal complications of 
endotracheal anesthesia. 
Anesthesiology. 1953; 14:425-36. 

22. Marston AP, White DR. Subglottic 
Stenosis. Clin Perinatol. 2018; 45:787-
804. 

23. Kandakure VT, Mishra S, Lahane VJ. 
Management of post-traumatic 
laryngotracheal stenosis: our 
experience. Indian J Otolaryngol Head 
Neck Surg. 2015; 67:255-60. 

24. Schiff BA. The relationship between 
body mass, tracheal diameter, 

endotracheal tube size, and tracheal 
stenosis. Int Anesthesiol Clin. 2017; 
55:42- 51. 

25. Wackym P, Snow J. Ballenger’s 
Otorhinolary- ngology: Head and Neck 
surgery. USA: People’s Medical 
Publishing house; 2016. 

26. Hawkins DB, Luxford M. Laryngeal 
stenosis from endotracheal intubation: 
a review of 58 cases. Ann Otol Rhinol 
Laryngol Suppl. 1980; 80:454-8. 

27. Hulse EJ, Haslam JD, Emmett SR, 
Woolley T. Organophosphorus nerve 
agent poisoning: managing the 
poisoned patient. Br J Anaesth. 2019; 
123:457-63. 

28. Verma S, Smith M, Dailey S. 
Transnasal tracheoscopy. 
Laryngoscope. 2012; 122:1326-30.

 


