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INTRODUCTION 

Tracheostomy is the surgical creation of an opening into 

the trachea through the neck with the tracheal mucosa 

being brought in continuity with the skin.
1
 Being a 

lifesaving procedure most of the time, it is associated 

with high incidence of complications, possibly due to the 

close relation of trachea to important structures like 

thyroid, oesophagus, major blood vessels, nerves and 

superior mediastinum. Elective tracheostomy done for 

prolonged ventilation, prior to major orophayngeal 

surgeries, bronchial toilet for comatose patients
2
 is not 

associated with as many complications as that associated 

with emergency tracheostomy. Complications range from 

simple apnoea, haemorhage, injury to adjascent structures 

in the intraoperative period to major complications like 

cardiac arrest, tube displacement, air embolism and 

tracheoarterial fistula.
3
 Hence the need for a study arose 
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with aerodigestive tract malignancies, though a few may be associated with foreign body aspiration. The incidences of 

complications intraoperatively as well as postoperatively are high in emergency tracheostomies. Few studies exist 
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commonest intermediate complications were infection (18.3%), crusting (12.5%), displacement of tube (8.3%) and 
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you first think about it. This can avoid the hazzle of hurried tracheostomy in a struggling patient thus bringing down 
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to evaluate the complications of tracheostomy as most of 

these complications are preventable. 

METHODS 

After Institutional ethical committee clearance, 120 

patients of all ages and both genders, who presented to 

the emergency room with stridor due to varied reasons, 

were included in this prospective study. Tracheostomy 

attempted at other hospitals and cricothyrotomy were 

excluded from this study. After taking informed consent, 

a wide bore cannula was started on the upper limb, 

simultaneously taking blood samples for baseline 

investigations. Patient was shifted to the emergency 

operation theater under oxygen supplementation. Most 

cases were done under monitored anaesthesia care while 

some were performed under general anaesthesia. Taking 

universal precautions, with the patient in supine position 

with neck extended and after attaching mandatory 

monitors, the front of the neck was cleaned and draped. 

2% lignocaine was infiltrated locally. Skin was incised in 

the midline, vertically from the lower border of the 

cricoids cartilage to the suprasternal notch. 

The superficial muscles were separated by blunt 

dissection and thyroid isthmus was exposed and retracted 

upwards exposing the trachea. Second or third tracheal 

ring was incised by a midline vertical incision. The 

incision was dilated by introducing a tracheal dilator and 

a piece of cartilage was removed from both sides. 

Jacksons metal tracheostomy tubes were introduced in all 

cases except in cases which were performed under 

general anaesthesia where cuffed portex tracheostomy 

tube was introduced. The tube secured with tapes around 

the neck was regularly suctioned to remove secretions. 

Presences of complications were noted at the time of 

surgery and in the postoperative period up to one year. 

Immediate complication was defined as complication 

occurring at the time of surgery. Intermediate 

complication were classified as complication occurring 

during the rest of his/her stay in the hospital and late 

complication was defined as complication occurring post 

discharge from the hospital up to one year after the 

procedure. All complications were treated appropriately.  

RESULTS 

Age of the patients in the study varied from 1.5 years to 

90 years. The maximum number of patients belonged to 

the age group 61-70 years (42 patients-35%).There were 

no patients between age groups 11-30 years. One patient 

belonged to 81-90 year group. The second most common 

group of patients belonged to 51-60 years and were 34 in 

number (28.3%) (Figure 1) 

Gender distribution showed that there was a strong male 

predominance with 112 out of 120 being males (Figure 

2). 

 

Figure 1: Age distribution of patients. 

 

Figure 2: Gender distribution. 

Indications for tracheostomy 

The most common indication for tracheostomy was 

malignancy (106 cases out of 120).This was followed by 

infection (6 cases),trauma(5 cases) ,bilateral vocal cord 

palsy(3 cases).Of the malignancies ,carcinoma larynx 

accounted for maximum number of cases (69 cases), 

followed by hypophayrngeal malignancy(18 cases) 

,thyroid malignancies (3 cases) and one case of non 

Hodgkins lymphoma involving the neck.  

Of the 69 cases of laryngeal malignancy, 55 were glottic 

malignancies and 14 were supraglotic malignancies. 

There were no case of subglottic malignancies. 

Of the 18 cases of hypopharyngeal malignancies, 10 

cases were malignancy of the pyriform fossa and 8 cases 

were postcricoid malignancies (Table 1). 

Of the 8 females, one patient presented with malignancy 

of the larynx, 5 with hypopharyngeal malignancy and 2 

presented with infectious causes. 

Presenting symptoms 

All the 120 patients presented with stridor. In addition 81 

of the cases also had change in voice, and 29 had 

dysphagia. 
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Table 1: Indications of tracheostomy. 

Indications for tracheostomy 

Indications  Number of cases Total number of cases 

Carcinoma larynx Glottic 65 

84  Supraglottic 19 

 subglottic 0 

Hypopharyngeal 

Carcinoma 
Pyriform fossa 10 

18 

 Postcricoid  8 

Infection   6 

Trauma   5 

Bilateral vocal cord palsy   3 

Ca Thyroid   3 

NonHodgkins lymphoma   1 

Total   120 

Table 2: Incidence of complications. 

Incidence of complications 

Type of complication Number of cases Total number of cases 

 

 

Immediate 

Haemorhage 15 

 

 

25 

Cardiopulmonary arrest 6 

Apnoea 4 

Injury to adjacent tissues 3 

Surgical emphysema 2 

 

 

Intermediate 

Infection 22 

 

 

64 

Crusting  15 

Haemorhage 10 

Tube dislodgement 10 

Pneumothorax 2 

Tracheooesophageal fistula 1 

 

Late 

Stomal stenosis 10 
 

20 
Keloid 6 

Tracheocutaneous fistula 4 

 

Personal habits 

87 patients were found to be addicted to both smoking 

and alcohol and 15 were addicted to smoking alone. 18 

cases gave no history of any addictions. Out of the 8 

females, one patient gave history of addiction to smoking. 

Type of anaesthesia given and kind of tube used 

114 cases were performed under monitored anaesthesia 

care and 6 cases were performed under general 

anaesthesia. Jackson’s metal tube was inserted in all 

cases under monitored anaesthesia care, while portex tube 

was inserted in all cases performed under general 

anaesthesia. 

Complications encountered 

Out of the 120 cases, 56 cases (46.7%) had no 

complications at all. Of the 64 cases which showed 

complications, all showed more than one complication. 

(Figure 3) 

 

Figure 3: Incidence of complications. 

In 25 cases immediate complications were encountered, 

the commonest being hemorrhage (15 cases), followed by  
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cardiopulmonary arrest (6 cases), apnoea (4 cases), injury 

to adjacent tissues (3 cases) and surgical emphysema(2 

cases). 

Out of 64 cases, 36 cases showed intermediate 

complications with most cases showing more than one 

complication. The commonest complication was infection 

(22 cases), crusting (15 cases), hemorrhage (10 cases), 

tube dislodgement (10 cases), pneumothorax (2 cases) 

and one case of tracheooesophageal fistula. 

20 cases showed late complications. None of these cases 

showed more than one complication. Out of the 20 cases, 

stomal stenosis accounted for 10 cases, 6 cases showed 

keloid formation and 4 cases showed tracheocutaneous 

fistula. 

Decannulation was done in 11 of the 120 cases which 

included all cases of infection and trauma. 

Statistical analysis showed no significant difference in 

the incidence of complications between males and 

females, between adult and paediatric patients and 

between patients of age group 1-50 years and 51-90 

years.  

DISCUSSION 

Tracheostomy became a common occurrence as a 

treatment of diphtheria and poliomyelitis in the 18
th

 

centuary.
4 

Tracheostomy is a psychologically 

traumatizing surgery and not all patients are compliant to 

the procedure when first suggested to them.
5
 This may be 

due to the fear of loss of voice, and disfigurement in 

appearance. Thus these patients present to us in the 

emergency room in a dire state of distress, which makes 

us have to perform the procedure in a hurried manner in a 

struggling patient. Because of this dire predicament that 

we have to face, the incidences of complications are also 

high in emergency tracheostomy cases.
6 

In this prospective study, maximum number of patients 

belonged to the age group of 61-70 years with males 

predominating females by the ratio 14:1. The increased 

incidence of tracheostomy in males may be attributed to 

occurrence of laryngeal malignancy more in males
7
 and 

all trauma cases were males.
7,8 

The most common indication for tracheostomy was 

malignancy (88.3%) out of which laryngeal malignancy 

accounted for 79% (84 cases), followed by 

hypopharyngeal malignancy. Glottic carcinomas 

accounted for 78% of laryngeal cancers and the 

remaining were supraglottic cancers. The increased 

incidence of malignancy in this study is due to the fact 

that this institution is a major referral center in this 

region. In our study of 120 emergency tracheostomies, 

the incidence of complications was 53.3% which is much 

higher compared to studies by Chew John Y and Robert 

Cantrell of the Naval Hospital, Santiago who had an 

incidence of complication of 15.8% and a mortality of 

1.6%.
9 

Arola et al reported a complication rate of 46% in 

a retrospective study of 794 tracheostomised patients.
3
 

Gaudet et al showed a complication rate of 33% in a 

retrospective study of paediatric tracheostomies.
10

 In our 

study we had no cases of mortality inspite of the 

incidence of complications being high. 

There were 22 cases of infection in the postoperative 

period which accounted for the highest cause of 

complications which was followed by immediate 

haemorhage and crusting in the intermediate period. This 

was at par with the study by Arola et al where the 

commonest complication was infection.
3
 In the study by 

Chew John Y et al the commonest complication was 

haemorhage.
9
 The high rate of infection may be due to 

the hurried procedure and struggling patient predisposing 

to lack of proper asepsis. 

Haemorrhage during the procedure accounted for 

complications in 15 cases. This may also be due to the 

noncompliant, struggling patient presenting as an 

emergency with severe respiratory distress.  

Crusting leading to tubal occlusion also accounted for 15 

cases of complications. The most frequent cause was 

obstruction with a mucus plug. Loss of humidification 

and subsequent thick pulmonary secretions may have 

contributed to this. This was at par with findings in a 

study by McClelland RM.
11 

Crusting occurred as an 

intermediate complication while the patient was still 

admitted in the hospital. This can be prevented by 

humidifying inspired air with wet gauze placed over the 

tracheostomy and instillation of sodium bicarbonate 1 ml 

per hour. Also proper educations of care givers regarding 

care of tracheostomy may help to a great extend in 

preventing this complication. 

Haemorhage in the intermediate period and tube 

dislodgement found third place in the incidence rate  of 

complications. Haemorhage in the intermediate period is 

usually associated with infection. In our study infection 

was the commonest complication seen. This may account 

for 10 cases of heamorhage as an intermediate 

complication.  

Tube dislodgement occurs as a result of improper tying of 

the tape connecting the tube around the neck. This should 

ideally be done with neck in flexion. If done with neck in 

extension the tapes loosen once the head is flexed leading 

to slipping of the tube in the postoperative period. Well 

trained nurses in tracheostomy care and properly securing 

the tape around the neck will help prevent this 

complication.
12 

In our study we could replace the tube 

immediately thus preventing further problems. 

Cardiopulmonary arrest occurred in 6 cases in the 

intraoperative period. Monitored Anaesthesia care, early 

detection and immediate intervention helped resuscitate 

these patients successfully without any sequelae. Studies 
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have shown that cardiac arrests inside the operation 

theater are successfully resuscitated in 90% cases.
13

 

Apnoea occurred in 4 patients during tracheostomy. The 

main cause of this is the immediate wash out of 

carbondioxide which is the main stimulant of the 

respiratory center.
14

 This responded well without any 

active intervention. 

Pneumothorax, though rare is a known complication of 

tracheostomy.
15,16

 Pneumothorax is a complication which 

is usually seen in children. In our study pneumothorax 

was seen in 2 adult patients both of whom were 

struggling for breath during the procedure.  Closed 

intercostal chest tube drainage had to be put to treat the 

condition. Persisting dyspnoea in a patient even after 

tracheostomy should arouse suspicion of pnuemothorax 

.In these cases post procedure chest radiograph is 

mandatory.
17 

Subcutaneous emphysema is not a common complication 

of tracheostomy.
18

 The common causes for this are 

mechanical ventilation at high pressures and extensive 

dissection into tissue planes and use of fenestrated 

tracheostomy tubes.
19,20 

Our study showed 1.6% 

incidence of subcutaneous emphysema. The most 

probable cause for this may have been extensive tissue 

dissection. 

Tracheooesophageal fistula is seen to form in prolonged 

cases of tracheostomy or tracheal intubation, where the 

cuff of the tube presses the anterior wall of the 

oesophagus against the rigid nasogastric tube causing 

ischemic necrosis of the oesophageal wall.
21

 Our study 

showed one case of tracheooesophageal fistula. Here the 

cause of formation of tracheooesophageal fistula was 

progression of the malignancy. 

Dulguerov et al in their study cited an incidence of 0.22% 

of keloid formation.
22

 In a study by Waldron et al the 

incidence of keloid formation was seen to be 1.3% They 

attributed infection as the culprit for keloid formation in 

these cases.
12

 In our study we encountered 5% incidence 

of keloid formation. This may be due to the high 

incidence of infection in our patients. 

Tracheocutaneous fistulae form as a result of 

epithelialisation of tracheostomy orifice due to delayed 

healing.
23

 In our study we had 4 cases of 

tracheocutaneous fistula. This may be due to the poor 

nutritional status of these patients. All 4 patients had 

history of tracheostomy site infection. 

10 cases of stomal stenosis were noted but this was as a 

result of excessive scar tissue formation. No active 

intervention was needed for these cases.  

Infection is an attributing factor to intermediate 

haemorhage, keloid formation and tracheocutaneous 

fistulae which put together attributed to 35% of 

complications in our study. Thus bringing down the rate 

of infection may significantly reduce the incidence of 

complications. The best way of controlling infection is 

early intervention in a semi-emergency situation. Moser’s 

dictum that it is best to do tracheostomy when you first 

think about it thus becomes valid. 

ACKNOWLEDGMENTS  

We would like to thank all the patients who took part in 

the study. We would like to thank the Anaesthesia 

department for all the support rendered to us during each 

case. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Mitchell RB, Hussey HM, Setzen G, Jacobs IN, 

Nussenbaum B, Dawson C, Brown III CA, Brandt 

C, Deakins K, Hartnick C, Merati A. Clinical 

consensus statement: tracheostomy care. 

Otolaryngol Head Neck Surg. 2013;148(1):6-20.  

2. Morris LL, Whitmer A, McIntosh E. Tracheostomy 

care and complications in the intensive care unit. 

Critical care nurse. 2013;33(5):18-30. 

3. Arola MK, Inberg MV, Sotarauta M, Vänttinen E. 

Tracheo-arterial erosion complicating tracheostomy. 

Annales chirurgiae et gynaecologiae. 1978;68(1):9-

17. 

4. Frost EA. Tracing the tracheostomy. Annals of 

Otology, Rhinol Laryngol. 1976;85(5):618-24. 

5. Astrachan DI, Kirchner JC, Goodwin WJ. 

Prolonged intubation vs. tracheotomy: 

complications, practical and psychological 

considerations. Laryngoscope. 1988;98(11):1165-9. 

6. Muhammad R, Khan F, Rehman F, Iqbal J, Khan M, 

Ullah G. Early complications of elective and 

emergency tracheostomy. J Ayub Med Coll 

Abbottabad. 2012;24(1):44-7. 

7. Bobdey S, Jain A, Balasubramanium G. 

Epidemiological review of laryngeal cancer: An 

Indian perspective. Indian journal of medical and 

paediatric oncology: official journal of Indian Soc 

Med Paediatric Oncol. 2015;36(3):154. 

8. El-Menyar A, El-Hennawy H, Al-Thani H, Asim M, 

Abdelrahman H, Zarour A, Parchani A, Peralta R, 

Latifi R. Traumatic injury among females: does 

gender matter? J Trauma Management Outcomes. 

2014;8(1):8. 

9. Chew JY, Cantrell RW. Tracheostomy: 

complications and their management. Arch 

Otolaryngol. 1972;96(6):538-45. 

10. Gaudet PT, Peerless A, Sasaki CT, Kirchner JA. 

Pediatric tracheostomy and associated 

complications. Laryngoscope. 1978;88(10):1633-41. 



Ajayan PV et al. Int J Otorhinolaryngol Head Neck Surg. 2017 Jul;3(3):522-527 

                 International Journal of Otorhinolaryngology and Head and Neck Surgery | July-September 2017 | Vol 3 | Issue 3    Page 527 

11. McClelland RM. Complications of tracheostomy. 

British Med J. 1965;2(5461):567. 

12. Waldron J, Padgham ND, Hurley SE. Complications 

of emergency and elective tracheostomy: a 

retrospective study of 150 consecutive cases. Annals 

Royal Coll Surg Engl. 1990;72(4):218. 

13. Rajgor MB, Multani ST. Management of cardiac 

arrest in operation theatre. J Indian Med Assoc. 

1998;96(11):341-4. 

14. Greene NM. Fatal cardiovascular and respiratory 

failure associated with tracheotomy. New Engl J 

Med. 1959261(17):846-8. 

15. Kumar KS, Nampoothiri PM, Suma R, Renu P. 

Pneumothorax following tracheostomy and its 

management. Indian J Otolaryngol Head Neck Surg. 

2002;54(3):236-7. 

16. Jain S, Kumar S, Deshmukh P, Gaurkar S. Bilateral 

pneumothorax: Perils of emergency tracheostomy. J 

Laryngol Voice. 2014;4(1):36. 

17. Panajaroen P, Tangjaturonrasme N. Pneumothorax 

after tracheostomy: A prospective study. 

Otolaryngologia polska= The Polish. Otolaryngol. 

2014;69(3):26-30. 

18. Stock MC, Woodward CG, Shapiro BA, Cane RD, 

Lewis V, Pecaro B. Perioperative complications of 

elective tracheostomy in critically ill patients. 

Critical Care Medicine. 1986;14(10):861-3. 

19. Berg LF, Campos M, Mafee MF, Applebaum EL. 

Mechanisms of pneumothorax following tracheal 

intubation. Ann Otol, Rhinol Laryngol. 

1988;97(5):500-5. 

20. Mostert MJ, Stuart H. Subcutaneous emphysema 

caused by a fenestrated tracheostomy tube. 

Anaesthesia. 2001;56(2):191-2. 

21. Paraschiv M. Tracheoesophageal fistula-a 

complication of prolonged tracheal intubation. J 

Med Life. 2014;7(4):516. 

22. Dulguerov P, Gysin C, Perneger TV, Chevrolet JC. 

Percutaneous or surgical tracheostomy: a meta-

analysis. Critical Care Med. 1999;27(8):1617-25. 

23. Watanabe Y, Umehara T, Harada A, Aoki M, 

Tokunaga T, Suzuki S, et al. Successful closure of a 

tracheocutaneous fistula after tracheostomy using 

two skin flaps: a case report. Surg Case Rep. 

2015;1(1):1-3. 

 

 

 

 

 

 

 

 

Cite this article as: Ajayan PV, Jacob AM, Nandakumar 

VP. Incidence of complications of emergency 

tracheostomy in a rural medical college setting-a 

prospective study. Int J Otorhinolaryngol Head Neck 

Surg 2017;3:522-7. 


