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INTRODUCTION 

Tracheostomy is known to be one of the oldest surgical procedures. There are 

references to the creation of a surgical airway in many ancient texts. Until towards the 

end of the nineteenth century and before the introduction of asepsis along with the 

development of safe anaesthetic techniques, the procedure was considered to be 

extremely dangerous and risk of fatality due to the procedure was high. Tracheostomy 

was considered as a last resort in hopeless cases and was the cause of great anxiety for 

the patient and surgeon alike. Chevalier Jackson established the principles of the 

operation at the beginning of the twentieth century and these remain in place today.    
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By definition a Tracheotomy is creating a surgical opening in the trachea, 

whereas a Tracheostomy is creating a stoma at the skin surface of the neck that leads 

into the tracheal lumen. 

Prolonged need for mechanical ventilation is one of the commonest reasons 

for elective temporary tracheostomy being performed in Intensive care unit patients.
 

In Intensive care units ( ICU ) , tracheostomy is usually indicated for critically 

ill patients who require prolonged mechanical ventilation, for whom in order to 

facilitate the removal from the ventilator machine through a  weaning process. It has 

many beneficial effects, such as improved pulmonary mechanics, reduced laryngeal or 

tracheal nociceptive stimuli, shorter requirement of sedatives and analgesic 

medications, easier oral hygiene and nutrition and improved communication. When 

extended positive pressure ventilation is required, a tracheostomy is the safest method 

of helping ventilation. A tracheostomy tube is easier to secure than an orotracheal or 

nasotracheal tube and the reduced dead space helps in early weaning off the 

ventilatory support. 

In case of prolonged intubation tracheostomy is proposed as an approach to 

decrease the occurrence of lung injury and further unsought concerns of prolonged 

intubation, like ventilator associated pneumonia, tracheal stenosis and sinusitis etc.
4,5,6

  

Apart from prolonged ventilation, some other factors like neuromuscular 

disease, trauma, injury severity score and age etc have also been proposed.
7
  

Reduced sedation, less damage to the larynx and oropharynx, less strain for 

breathing, and improved access to clearing off secretions from the airway are all 

advantages of tracheostomy over prolonged the outcome intubation. The advantages 
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also include a shorter duration of mechanical ventilation and as a result, a shorter 

hospital and ICU stay.
8 

Different techniques are in use for performing a tracheostomy, like the 

classical standard surgical procedure or the percutaneous method.
9
 The two main 

types of  tracheostomy include temporary and permanent tracheostomy.  

The evidence for this yet is limited and a defined path for the management of 

the airway in patients is not existing.
13 

Objective:
 

 The objective of the study includes 

1. To define optimum time to carry out elective tracheostomy 

2. To assess the incidence, indications, timing of the procedure and the outcome 

of tracheostomy on patients in the intensive care units (ICU) 

3. To study the effectiveness of tracheostomy in reducing the duration of 

mechanical ventilation and hospital stay. 

4. To study the complications (early and late) associated with tracheostomy. 

 

 

 

 

 

 

 

Fig: Anatomy of trachea 
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The trachea is a tubular cartilaginous structure in the median plane. The 

trachea continues from the lower part of the larynx. It extends from the cricoid 

cartilage's lower border to the carina. The cricoid cartilage and the lower end of the 

C6 vertebra forms the junction. At the location of the T4 vertebra, the trachea 

terminates. It splits into the left and right major bronchi.
14 

In an adult, the length of the trachea in the normal anatomical position ranges 

from 10–14cm, however it varies with age, gender and race. Above and below the 

suprasternal notch lies 50% of trachea. Antero posteriorly, trachea is flattened. 

Trachea has 16 to 20 cartilages which are C - shaped and trachealis muscle connects it 

posteriorly. Fibro elastic tissue connects them vertically.  The trachea is easily 

movable and it shortens and expands on deep expiration and inspiration 

respectively.
14,15

  

 

Tracheal wall:
16 

It is made up of four layers, 

 Mucosal 

o Lined by ciliated pseudo- stratified columnar epithelium 

o It has ample goblet cells  

 Sub mucosal 

o It has loose connective tissue with glands secreting mucus 

 Cartilage 

 Adventitial 
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Relations:  

Despite being a midline structure, the lower end because of aortic arch is 

shifted to right. The cervical part is bounded from the outer to inner aspect by skin, 

superficial and deep fasciae.
17 

 

 

 

 

 

 

Fig: Relation of trachea 

The thyroid‟s isthmus is positioned at level of C7 vertebra and runs parallel to  

2
nd

, 3
rd

 and 4
th

 tracheal rings. Thyroid lobe inhabits the either side of the isthmus. 

Anastomosing vessels between the 2 superior thyroid arteries lies above the isthmus.
17 

Below the isthmus,  

 Anterior- 

o Skin 

o Superficial fascia containing anterior jugular veins and jugular 

venous arch ( crossing in the suprasternal space of burns ) 

o Investing layer of deep cervical fascia 

o Sternothyroid and sternohyoid muscles. 

o The inferior thyroid veins, 
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o Remnants of the thymus  

o Thyroidea ima artery.  

 Posterior 

o Esophagus.  

The recurrent laryngeal nerves, laterally runs in both tracheoesophageal grooves.  

 

        

 

 

 

Fig: Relation of trachea with neighboring structure 

Right side: 

o Mediastinal pleura 

o Azygos vein 

o Vagus nerve 

Left side: 

o Aortic arch 

o Left sided arteries in between pleura and trachea.  

Paediatric airway anatomy 

The first anatomical difference is the paediatric patient's head, which is larger  

than his or her body size and has significant occipital protuberance.   

Positioning during tracheostomy in paediatric patients is challenging due to  

the bigger occiput and short neck.  
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The tongue is larger in newborns and children, but the mandible is smaller. 

The airway of an adult is more elliptical than that of a child. In children, the larynx is 

at a higher elevation. Cricoid cartilage is found at the C4 vertebral level at birth and at 

the C6 vertebral level in adults, depending on their age. The vocal cords are inclined 

anterior-inferior to posterior-superior to the trachea, rather than lying at right angles to 

it. In children, the epiglottis is more U-shaped and may lay over the laryngeal inlet. 

For children, the airway narrows at the level of the cricoid cartilage, but for adults, it 

narrows at the level of the vocal cords. In contrast to adults, the cartilaginous 

component of the paediatric airway is soft and compliant. 

As a result, they are more likely to get obstructed when using negative  

pressure breathing, particularly if they already have a partial airway obstruction.  

Infants have a loose mucous membrane that covers the supraglottic and  

subglottic regions of the airway, making them more susceptible to oedema when dam

aged or inflamed. 

Blood supply:
18 

 The arterial supply is from inferior thyroid arteries and bronchial arteries. The 

venous blood drain into inferior thyroid venous plexus which drains into left 

brachiocephalic veins. 

Nerve supply:
18 

 Sensory innervation of vocal cords and trachea is by recurrent laryngeal nerve 

and the skin over which is from the C2 to C4 root of cervical plexus. 
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History of tracheostomy:
19 

100 AD Antyllus performed first recognizable tracheostomy.  

131 AD
 

Galen defined the anatomy of larynx and trachea  

400 AD Talmund described longitudinal incision can reduce bleeding 

600 AD Tracheostomy is recognized as a surgical procedure  

1546
20 Antonius Musa Brasavola, an Italian physician, performed the first 

tracheostomy in Europe. 

1718
21 

Lorenz Heister coined the word “tracheotomy” 

1805
22 

Viq d‟Azur defined cricothyrotomy  

1852 Primitive pilot tube was discovered by Bourdillat 

1869 Lobster tail tube was described by Durham 

1909
23 

Surgical tracheostomy was standardized by Chevalier Jackson. He 

also cautioned about the complications of tracheostomy and 

cricothyroidotomy 

1932 Prophylactic tracheostomy was advised by Wilson 

1953
24 

Seldinger described the guide wire needle replacement technique 

1969 Trendelenburg proposed cuff in tracheostomy  
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Types of tracheostomy 

 

Temporary Tracheostomy 

Emergency tracheostomy is performed for patients with laryngotracheal trauma or 

upper aerodigestive tract cancer presenting with stridor, while elective tracheostomy 

is performed for patients with prolonged mechanical ventilation or surgical treatments 

that might contribute to upper airway obstruction. 

Permanent Tracheostomy 

 It's also known as end tracheostomy, and it is used in surgeries such as  

o Laryngo pharyngectomy  

o Total laryngectomy 

o Laryngeal diversion methods for relieving aspiration
26
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Effects of tracheostomy: 

1. Laryngeal bypass  

2. Decreased respiratory dead space 

3. Failure of nasal mucosa filtration and humidification 

4. Infection risk is increased 

5. Skin inflammation as the tube acts as a foreign body 

6. Mucus accumulates above and below the tracheostoma sump
27

 

Indications for tracheostomy 
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1. Prolonged ventilation:
 

When a patient is in need for prolonged positive pressure ventilation, a 

tracheostomy is the safest procedure. Reduced dead space makes it easy to 

wean from the ventilatory support. It is evaluated that ease of access and 

availability of adequate resources for performing a tracheostomy have 

decreased the endotracheal intubation duration.
 

 

 

 

 

 

 

 

 

 

 

2. Removal of secretion: 

When secretion builds up in the lower airway, gas diffusion in the 

alveoli is reduced, leading to respiratory failure. Tracheostomy reduced the 

amount of dead space in the lungs, thereby reducing the amount of effort 

required to breathe, which helps in removal of secretion with reduced 

discomfort in patients. 
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3. Along with other procedure 

For surgical procedures concerning pharynx and oral cavity, 

tracheostomy is done as a mandatory procedure for protection of LRT and 

URT from blood aspiration and post-operative oedema respectively.  

4. Upper airway obstruction: 

Tracheostomy is done for patients in stridor after assessing the level of 

obstruction, so as to provide relief. 

Procedures: 

Cricothyroidotomy: 

In 1976, Brantigan and Grow
30

 put forth an invasive technique of airway 

management called cricothyroidotomy. An opening is created in the cricothyroid 

membrane and a stent is placed. It is the preferred technique for achieving an 

emergent entry to the upper airway. 

Upon identification of the cricothyroid space between cricoid cartilage and 

thyroid, infiltration of local anesthesia is done. Horizontal incision is made on 

cricothyroid membrane and is taken straight into the airway. To secure the opening, a 

dilating cannula is inserted. Using mayo scissor, the surgical opening is enlarged. 

Care should be taken to avoid injury to thyroid and cricoid cartilage. Endotracheal 

tube is inserted through the cricothyroidotomy to establish the ventilation. It is 

converted to tracheostomy upon shifting to the operation room.
31

  

 Cricothyroidotomy is used during an emergency situation. The reported 

complications of cricothyroidotomy includes  
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o Bleeding 

o Tube displacement 

o Infection 

o True vocal cord damage 

o Subcutaneous emphysema 

o Subglottic or tracheal stenosis. 

Percutaneous tracheostomy:
32 

Ciaglia et al was the first to describe the percutaneous tracheostomy 

commonly done in western countries. The patient is positioned with sand bag behind 

the shoulders. The trachea is then entered by puncturing below the first tracheal ring 

using a needle and cannula. After confirmation of the position by using a syringe half 

filled with saline the needle is entirely withdrawn and insertion of guide wire through 

the cannula is done. After which cannula is withdrawn and graded dilators are 

inserted. The dilators provide a broad path that allows a typical tracheostomy tube to 

be properly positioned. 

Tracheostomy- Surgical steps:
33 

The patient should be placed in supine position and a sandbag is placed behind 

shoulders for extension of neck. It should be noted that both the shoulders should be 

at the same level, so that midline structures of neck stay in the midline during the 

course of the surgery. 

While on local anesthesia, care should be taken for the prevention of over 

extension, that can restrict the airway further. Halfway between sternal notch and 

lower end of the cricoid cartilage, a horizontal incision is made.  
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Equipment for tracheostomy patient in ICU 

Emergency 

 Tracheostomy tubes – 1 

                                                                                                                                                 

same size and 1 

                                                                                                                                                 

size smaller 

 Tracheal dilators 

 Bougie 

 Stitch cutters 

 Ambu bag  PEEP valve catheter mount 

 Syringe 

 Stethoscope 

Therapeutic 

 Humidification – heated system or heat and moisture 

Exchanger 

 Nebuliser kit – in-line with ventilation circuit 

 Suction – in-line with ventilation circuit, appropriate size 

 Spare unfenestrated inner cannula 

 Cuff pressure manometer 

 Stoma dressing – Lyofoam 

 Tube ribbons or holders 

Documentation – Daily observation chart: Airway 

 Type of tube and size 

 Fenestrated or unfenestrated system 

 Percutaneous or surgical insertion and date 

 Cuff pressure check 8–12 hourly – observation and manometer 

 Inner cannula reviewed and cleaned 

 Suction frequency and sputum load 
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Fig : Infiltration of local anaesthetic agent with adrenaline. The blanching of the 

skin is clearly seen. 

Skin, subcutaneous tissue and strap muscles are dissected, retracted using 

blunt dissection. After which isthmus of thyroid is seen. Cricoid cartilage is then 

identified for deciding the point of entry into trachea. Bjork flap can also be used for 

entering into the trachea. In Bjork flap, a small portion of tracheal cartilage is pulled 

and sutured down to the skin. This eases the tracheostomy tube reinsertion, in case of 

accidental extubation. The cuff and size of tracheostomy tube needs to cross checked, 

so that mechanical ventilation can be given without any obstacle.  

Upon entering the trachea, anesthetist or physician should withdraw the 

endotracheal tube upon visualizing it. The portex cuffed tracheostomy tube should be 

introduced once the endotracheal tube is just above the tracheotomy. The 

tracheostomy tube is then connected to the ventilation circuit once the cuff is inflated. 

The layers that have been incised are loosely closed. Using tapes and stay sutures, fix 

the tracheostomy tube in the right position. 
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Fig: Steps of tracheostomy and available appliances 



17 

 

CHOICE OF THE TUBE
34

 

 

The postoperative demands of the patient, his or her neck anatomy, successful 

tracheostomy care, and the patient's comfort may all influence the tracheostomy tube 

selection.It is advisable to choose a tracheostomy tube that has an inner tube that can 

be removed and cleaned. Without obstructing the airway, the tracheostomy tube can  

be left in place for up to 29 days. The initial tube to be inserted should be a cuffed  

tracheostomy tube.  

Polyvinylchloride (PVC) tubes are the most often used tubes. With or without 

fenestrations and cuffs, these tubes are available. A tracheostomy tube should be  that 

of the same size as the patient's trachea.  

The resistance of a very small  tube  can  be  raised, by  increasing  the  effort  

of breathing on spontaneous respiration. 

To prevent aspiration, increase the cuff pressure to create a tight seal around                  

the tube. The laryngeal mucosa may be damaged as a result of this. It will be difficult 

to insert a large tube, which may result in inadequate leakage past the cuff during the 

patient's weaning process.  

Minitracheostomy tubes are smaller than standard tracheostomy tubes, with a 

4mm inner diameter that may be placed via the cricothyroid membrane. It can allow a

suction catheter up to size 10 through it. These tubes cannot be utilised in individuals 

with poor airway reflexes because their diameter is too small for mechanical  

ventilation and they are uncuffed. 
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Cuff:
35 

Cuffs offers an airtight seal, which can assist in positive pressure ventilation 

and prevention of aspiration of secretions . Within the cuff , the air pressure needs to 

be observed carefully using a cuff manometer for ensuring adequate seal. High 

pressure cuff with airtight seal can injure the laryngotracheal mucosa and thereby 

causing subglottic or tracheal stenosis. High-volume Low-pressure cuffs, with cuff 

pressure maintained between 15 and 25 cm H2O can be used for prevention of these 

complications. 

Inner tube:
36 

           Currently numerous tubes with inner tube are available commercially. The 

inner tube's tip is a few millimetres away from the outer tube's distal end. The main 

inner tube will keep the outer tube from being blocked. Meanwhile maintaining the 

airway patency the inner tube can be removed for cleaning. 

A fenestration is formed in the tracheostomy tube at the intersection of 

maximal curvature as a single hole or a series of tiny holes. Fenestration of the tube 

via the larynx increases the amount of air accessible for phonation and improves the 

quality of the voice. The inner tubes with and without fenestration  are available. 

Fenestration:
37

 

Fenestration of tracheostomy tubes is done at the point of maximal curvature 

in the form of a single hole or a series of tiny holes through which air travels from the 

tube via the larynx, increasing the amount of air available for phonation and 

improving voice quality. These tubes have a fenestrated inner tube as well as non-
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fenestrated tubes, allowing the patient's clinical needs to be met without 

compromising his or her airway. 

Flexibility: 

A rigid tube will not conform with the anatomy in a few patients, which in 

turn keeps on stroking against the lumen of trachea or may land up lying at an 

abnormal angle. Under such situations in order to overcome the problem , a softer 

flexible tube made of silicone can be utilised. Silicone made softer tubes have 

chances of getting kinked leading to obstruction. Hence an armoured flexible tube can 

be utilised. Along the shaft of the tube Metal wire are reinforced in Armoured tubes. 

This needs to be taken into consideration while doing an imaging study or during 

radiotherapy treatment. 

Adjustable flange : 

 

In case of an alteration in anatomy because of a large thyroid swelling or in 

order to bypass any upper airway intraluminal obstruction the  tube's  intratracheal  

length  may be adjusted with an adjustable flange as the stoma depth rises. 

 

These tubes can get easily blocked as they come without an inner tube which 

in turn may necessitate a tube change after 7 – 10 days. For patients with larger neck 

the The Uniperc TM
1
 adjustable flange tracheostomy tube (Portex) has been devised 

which can be inserted percutaneously or surgically. Since  the  inner  tube  can  be  

removed,  cleaned,  and  replaced,  this  could  stay  in  place  for  upto  29 days.                   

 It is not recommended to discharge the patient home with single-lumen tubes.  

The Moores  tube (Kapitexs) is flexible, comes into practical use when the 

cuff is not needed and when a long, soft, flexible tube is needed and it possesses an 
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inner tube system . According to patient‟s needs Flexible and adjustable flange tubes 

can be customized. 

 

 

Fig: Expected airflows with cuffed tube (a), uncuffed tube (b) and (c)an uncuffed, 

fenestrated tube. 

 

Choice of material for the tracheostomy tube 

Selecting the most appropriate tube for each patient will include consideration 

of the tube material. This will contribute to both the effectiveness and comfort of the 

tube. The tube is required to be rigid yet flexible so as to provide adequate respiratory 

support, while also being a comfortable tube for the patient. It should be checked 

whether each patient has a known allergy to any of the products used to make the 

tube. 
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Polyvinylchloride (PVC) 

This medical grade plastic is the most cost effective material for the short term 

tube and is used on the widest range of products. This material allows the tube to be 

flexible yet maintains its shape. It is also thermosensitive to adjust to body 

temperature. It is more prone to the retention of bacteria and is therefore 

disposable/single use. 

Armoured tubes 

These tubes have enclosed within the main shaft of the tube, a spiral or rings 

of stainless steel which assists in keeping the shape of the tube. This prevents kinking 

or compression of the tube. 

E.g. Rusch, Tracheoflex 

Silicone 

               Silicone is a soft material with the unique characteristic of reducing the 

adherence of bacteria and secretions to the tube by promoting the easier passage of 

mucus. Although single patient use it can be sterilised and therefore cost effective in 

long-term use.13 

E.g. Bivona range. 

Siliconised polyvinylchloride (PVC) 

PVC is a thermosensitive material with sufficient rigidity for effective 

intubation which also can conform to the individual patient‟s upper respiratory tract at 

body temperature thereby promoting patient comfort. 

E.g. Portex Blueline Ultra 
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Silver 

Silver tubes are usually made from 92.8% silver, copper and phosphorus 

(trace) with silver plating.14 This mix is required to strengthen the tube although a 

pure silver tube would be less liable to the chemical erosion to which various alloys 

appear prone.14 A review of the literature includes the comment that silver tubes can 

fracture with prolonged use. Recommendations are that the tube should be replaced 

after 5 years.13 

E.g. Negus, Chevalier Jackson and Alderhey. 

Silastic 

Silastic is a medical grade silicone rubber which can offer comfort and 

flexibility but may lack sufficient rigidity for particular clinical requirements. 

E.g. Kapitex,Mooresthe  

Post-operative considerations:
39 

Proper guidelines, protocols and recommendation should be in practice for the 

management of tracheostomy patients. The portex tracheostomy tube need to be 

secured in place for at least 3 to 5 days for formation of a good tract. After 5 to 7 days 

from the procedure, the tube can be changed into a metallic one.  Tubes must be 

secured with tapes with secure knot, while keeping the neck in a neutral position. If 

the tapes are not secured enough, accidental extubation can results. Until the risk of 

aspiration is present these cuffed tubes are kept inflated and in maximum number of 

cases the cuff can be deflated after first 12 hours. 

With tracheostomy, the air is passes directly into the trachea, bypassing the 

humidification process and warming to decrease in nasal passage. This can result in 
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irritant air reaching the trachea leading to increased secretions. Because of which 

suctioning needs to be adequate during the post-operative period. Humidified oxygen, 

nebulizers and moisture exchangers can be used to reduce the chances of tube 

obstruction due to crust formation by the loss of moisture of the secretions. As 

time passes, the patient learns to cough out the secretions, thus the need for frequent 

suctioning is reduced. Because of pressure sensation due to inflated cuff over the 

upper esophagus, problems related to swallowing can occur as the movement of 

larynx is reduced because   of the tethering effect of the tube. 

A flexible nasal endoscope can usually be passed through the tube to check  

the lumen of the tube and the trachea if there are any uncertainties about the tube  

location or if the tube lumen is obstructed. 

Complications:
40 

Immediate: 

1. Hemorrhage:  

                It occurs because of the injury to thyroid vein or the thyroid isthmus. 

After the surgical procedure if the bleeding continues, a wound re-exploration and 

ligation of the bleeding vessels need to be done.  

2. Air embolism: 

Air embolism occurs when air is sucked into large veins. It is in a life-threatening 

situation. 

A distorted anatomy in the hands of an inexperienced surgeon might cause 

damage to the contents of the carotid sheath, oesophagus, or recurrent laryngeal 

nerve. As they stray from the midline, the risk of injury increases. 
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In emphysematous individuals, the apex of the lung might extend towards the 

lower neck and be injured during lateral dissection. Ideal exposure can be 

achieved with a sufficient incision, excellent retraction, or full haemostasis, and 

injury to the tracheal walls or cricoid cartilage is less likely. Injury to the cricoid 

cartilage should be corrected during surgery. Thus if adequate haemostasis,is 

maintained there are less chances of  immediate complications. 

3. Subcutaneous emphysema 

This can be very dramatic, especially if the patient is receiving positive 

pressure ventilation. 

It is most commonly caused by too tight a closure of the tracheostomy wound 

or an incorrectly sized tube allowing air to escape. It is important to allow the 

inevitable leak of some air, from the trachea, to escape to the surface of the skin. 

Therefore leave the wound loosely closed with only three or four sutures and 

make sure the tube is the correct size for the patient.  

If the situation does arise then address the above two points and cover the 

patient with antibiotics as cellulitis may ensue. The air will be re-absorbed 

spontaneously. 

5. Pneumomediastinum and pneumothorax 

This occurs with dissection low in the neck and damage to the pleural domes. 

This condition should always be suspected and a post-operative chest X-ray is 

performed. This condition may require an intercostal drainage tube if present. 
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6. Airway fires 

This important and potentially catastrophic complication is not mentioned in 

any standard texts!  

Fires usually arise when diathermy is used in the presence of an open airway. 

That is to say, when there is a source of heat, an oxygen supply and an inflammable 

substance available. It is well known that the gases arising from diathermied fat will 

burn when made hot enough or if mixed with sufficient oxygen. 

It is therefore essential that a dry field be obtained prior to opening the 

trachea. If there is heavy bleeding from the tracheal wall after inserting the 

tracheostomy tube, the anaesthetist or physician should be informed so that ventilation 

can momentarily be suspended before using diathermy. The fumes created should be 

suctioned away while diathermy is in use. Bipolar diathermy is said to be safer 

because of less arcing, but this possibility still exists so care must be taken whatever 

method is used. If an airway fire should occur, empty a bowl of saline into the wound, 

stop ventilating the patient and use a carbon dioxide fire-extinguisher if the fire 

continues. 

Intermediate: 

1. Accidental extubation  

It occurs when the tracheostomy tube is not secured properly by sutures to 

the skin. 

2. Tube displacement  

It can occur when it comes to lie in the pre tracheal space.  
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3. Tube obstruction  

Soft tissues around the tube can gradually prolapse over the tracheal 

window and seal it. Though symptomless at first, patient can complain of 

dyspnea upon complete closure of the tracheal opening.  A flexible scope 

is put through the tube's lumen to look for any tube displacement or 

blockage. It might be caused by crusting, granulation tissue, or improper 

tube tip positioning, all of which can irritate the tracheal mucosa. 

4. Cuff failure to form a seal   : 

Failure to seal is detected by audible air leak into the upper respiratory 

tract . With positive pressure ventilation any leak is easily audible as it 

bubbles through the secretions in the larynx, however in the self 

ventilating patient use of a stethoscope positioned over the larynx is 

required. Once the appropriate sized tube is inserted head neck alignment 

and the traction forces imposed by the ventilation equipment pose 

significant risk to the tube position and cuff pressure. Cuff pressure is 

highest if the patient‟s head and neck are in a rotated position, less so if 

flexed or extended and conversely pressure is minimally affected when in 

neutral alignment. 

Traction forces of unsupported ventilation equipment results in obvious 

tube torsion and potentiates tube occlusion or displacement. Thus if cuff 

fails to seal check alignment or support ventilation equipment, consider 

using a larger tube but do not over inflate the cuff. Complications of an 

over inflated cuff include compression of the tube, dilatation of trachea 

and risk of ulceration of the tracheal wall exacerbated by the presence of a 

nasogastric tube. 
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5.  Self extubation 

Any patient in ICU is at potential risk to self  extubate due to significant levels 

of anxiety, frustration and sleep deprivation. This group may experience metabolic 

disturbances and acute reactive depression that may include hallucinations. Those 

with cognitive dysfunction or in posttraumatic amnesic states post major head injury 

are at great risk. Information, reassurance psychological support, early speaking valve 

and communication aids and appropriate medication may include night sedation, anti-

depressants and anti-psychotics. Extubation management follows the same guide as 

accidental tube displacement. Accidental Disconnection from the ventilator systems 

may also occur in these intubated patients. 

5. Airway obstruction 

This may be due to sputum or blood and is most common as a progressive 

encrusting of the inner surface of tracheostomy tubes. Inner cannula, appropriate 
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humidification, regular sputum clearance and early mobility are effective in 

prevention of this risk. Tubes without inner cannula should be changed regularly and 

at the first sign of crust formation. 

Signs of tube obstruction are those of increased work of breathing, stridor and 

can have increased resistance to passage of suction catheter. The airway may be 

obstructed as a result of poor alignment of the tube within trachea. This is usually 

obvious from the orientation of the tube to the neck. The cuff can be herniated over 

the inferior pole of the tube and will require changing. Tube failure due to excessive 

pressure from the tracheal wall and surrounding tissues may also cause the tube to 

kink. This can be managed by the use of an armoured tube. 

LATE COMPLICATION 

1. Tracheo - oesophageal fistulae  

It can happen as a result of intraoperative damage to the trachea's posterior 

wall or persistent rubbing of the tip against the posterior wall of the trachea, leading in 

mucosal irritation in the early postoperative period. Without warning signs, explosive 

hemorrhage can occur. To prevent aspiration, compression of the bleeding vessel need 

to be done and immediate wound exploration have to be done. 

2. Wound infection 

The tracheostomy wound always develops a low-grade infection with skin and 

respiratory tract organisms. This is usually a self-limiting infection and no treatment 

is needed. However, if there is any pressure necrosis of the skin from ill-fitting tubes 

and dressings then a more serious infection may occur. Sterile dressings should be 

changed when soiled to prevent prolonged contact of wet, contaminated dressings, 

with the skin. The wound should never be packed for a prolonged period to control 
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bleeding because this may provide a culture medium for infection, with wound 

breakdown and septicaemia. 

Infection of the tracheal mucosa (tracheitis) may result if the trachea is 

allowed to dry out and this may lead to perichondritis and subsequent tracheal 

stenosis. Adequate humidification and correctly fitting tubes are essential to prevent 

this complication. 

A paratracheal mediastinal abscess has been reported post-operatively but 

fortunately this is rare. 

3. Tracheal necrosis 

This is usually the result of pressure necrosis caused by an inappropriately sized 

tube pressing on the posterior wall of the trachea or an inappropriately high pressure 

within the cuff of the tube. It is therefore important to check the position of the tube 

and to monitor cuff pressure to prevent it.  

The pressure necrosis predisposes to infection (perichondritis) and there may be 

erosion through the trachea into the oesophagus (tracheo-oesophageal fistula) or a 

vessel (tracheo-arterial fistula). The necrosis often leads to long-term tracheal 

stenosis. 

4. Secondary haemorrhage 

Minor bleeding from the skin edge may result when the vasoconstriction 

wears off. This is easy to control with a pressure dressing. More serious bleeding can 

occur from erosion of a vessel by the tube (tracheo-arterial fistula) or from an area of 

granulation tissue within the stoma or trachea. The granulation tissue is usually the 

result of local infection and or a tube, which is not fitting properly rubbing on an area 
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of the trachea. Therefore, make sure that the patient is getting adequate 

humidification, the tube is fitting properly and that there is prompt treatment of any 

infection. 

Erosion of a tube into a large vessel is invariably fatal and occurs in 0.4% of 

tracheostomies. 

            The vessel involved is most commonly the right brachiocephalic trunk and the 

reasons for this have been alluded to already. Suffice to say that the tracheostomy 

must not be placed too low in the trachea and that the tube is the appropriate size for 

the patient. 

5. Swallowing problems 

The problem may be overcome in patients who are not at risk of aspiration by 

deflating the cuff during meals or by downsizing the tube. The problem usually 

resolves spontaneously. 

  

Fig: Digital compression technique 
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If the tracheostomy has been in place for a long time, epithelialization of the 

tracheostomy tract will occur. The longer the tracheostomy has been in place, the 

more entrenched the epithelization has become, and the more likely it is that it will 

continue following decannulation. Granulation tissue in the fistula can be treated with 

silver nitrate. Sometimes surgical closure can be needed.  

 Tracheal stenosis can also occur due to the cricoid cartilage or the first tracheal 

ring damage at the time of surgery. 

6. Tracheocutaneous fistula 

In long-term tracheostomies there may be complete epithelialisation of the stomal 

tract. These stomas will not close off spontaneously after removal of the tube. It is 

necessary in these patients to formally excise the stoma and to close the wound in 

layers, interposing the strap muscles between the skin and the trachea. This will 

prevent puckering of the scar, as the skin cannot adhere to the anterior tracheal wall. 

7. Laryngotracheal stenosis 

Subglottic and Tracheal stenosis is almost always the result of damage to the 

cricoid or first tracheal ring at the time of surgery or damage to the trachea from the 

rubbing of a poorly positioned endotracheal or tracheostomy tube, resulting in 

mucosal inflammation. 

 The Myer-Cotton classification was intended to describe firm and mature 

both pediatric and adult subglottic and/or tracheal stenosis. 
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 McCaffrey proposed a classification to describe the extension of the 

stenosis among the most commonly involved subsites: glottis, subglottis 

and trachea.\ 

 

8. Tracheostomy scar 

Unsightly scars are usually the result of the skin attaching to the anterior tracheal 

wall. This results in a puckered scar that moves on swallowing. This can be excised 

and the underlying strap muscles are mobilised and apposed in the midline beneath 

the skin, effectively preventing the skin reattaching to the tracheal wall. 
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9. Tracheomalacia : 

Flaccidity of the supporting tracheal cartilage, enlargement of the posterior 

membranous wall, and diminished anterior-posterior airway calibre are all 

symptoms of tracheomalacia. These variables can induce tracheal collapse, 

especially when there is a lot of airflow, including when coughing, sobbing, or 

nursing. [1, 2, 3] Tracheomalacia damages the distal portion of the trachea and is 

linked to a number of congenital conditions, including cardiovascular problems, 

developmental delays, gastroesophageal reflux (GER), and tracheoesophageal 

fistula. 

On the basis of histopathological, endoscopic, and clinical presentation, 

tracheomalacia can be divided into three groups: 

Type I tracheal anomalies can be congenital or intrinsic, and can be linked with a 

tracheoesophageal fistula or esophageal atresia. 

Extrinsic abnormalities or anomalies, such as a vascular ring producing excessive 

pressure, are symptoms of Type II. 

Long-term intubation, recurrent tracheal infections, or inflammatory disorders like 

relapsing polychondritis can all cause Type III tracheomalacia. 

Type I is assumed to be caused by immaturity of the tracheobronchial cartilage, 

whereas other kinds are thought to be caused by degradation of previously healthy 

cartilage. Degeneration can be caused by inflammatory processes, extrinsic pressures 

from vascular abnormalities, or neoplasms. 
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Decannulation
 
 

Initially, the cuffed tube needs to be replaced by an uncuffed tube. Then 

downsizing of the tube needed to be done. For the first 24 hours, the tube must be 

closed during the day and then unblocked at night. If the patient can tolerate it, the 

tube should be blocked again for another 24 hours. After removal of tracheostomy 

tube an airtight dressing should to be applied for the tracheostomy stoma closure. The 

patients have to be instructed that while coughing and talking, they need to support 

the tracheostomy stoma site once strapping of the tracheostomy stoma is completed. 

 

BENEFITS OF A TRACHEOSTOMY 

 

Patients with tracheostomies tend to have fewer days of mechanical ventilation 

because of the improvements in the respiratory physiology, as alluded to earlier.   The 

airway is more secure than with an ET tube, particularly if the patient is transported to 

other parts of the hospital (e.g.X-ray or theatres) or not sedated and therefore able to 

move about in bed. Less sedation is required as the tube is more comfortable than an 

ET tube.  

The patients may also be able to swallow, so may be started on oral feeding 

sooner and mouth care is easier compared with an ET tube. The most significant 

benefit from a patient‟s point of view is that they can communicate more easily, either 

by articulating or mouthing words or by using a speaking valve and/or fenestrated 

tube. 
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PROTECTION OF THE TRACHEOBRONCHIAL TREE FROM ASPIRATION 

In chronic conditions where laryngeal or pharyngeal incompetence will allow 

aspiration and inhalation of saliva or gastric contents, a tracheostomy should be 

performed. A cuffed tube will prevent aspiration of fluids and the tube allows easy 

access to the trachea and the bronchi for suction.  

Examples include: 

Neurological diseases [polyneuritis (e.g. Guillain–Barre syndrome), motor 

neurone disease, bulbar poliomyelitis, multiple sclerosis, myasthenia gravis, tetanus, 

brain-stem stroke and bulbar palsy]. 

Coma (in any situation where the Glasgow Coma Scale score is less than 8, 

the patient is at risk of aspiration as the protective reflexes are lost.  

That includes head injury, overdose, poisoning, stroke, and brain tumour. 

Trauma (severe facial fractures, may result in the aspiration of blood from the 

upper airways). 

WEANING THE TRACHEOSTOMY PATIENT ON ICU 

Tracheostomy patients in an ICU form a heterogeneous group so that 

implementing a uniform weaning strategy is not practical. Within this group there will 

be those who wean off mechanical ventilation in days, 1–2 weeks or longer than a 

month. All patients may have particular needs, but the philosophy of a weaning 

program are incorporating periods of work and rest and mean while avoiding fatigue 

can be successfully applied to all.  
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Weaning should begin as soon as the patient‟s condition has been stabilised. 

Early reintroduction of spontaneous respiratory effort has been shown to be 

beneficial. By encouraging early respiratory muscle activity the disuse atrophy 

associated with immobility and mechanical ventilation can be lessened. There is a 

plethora of suggested predictors for successful weaning however on review none are 

recommended for formal use. It is recommended that a daily trial of spontaneous 

breathing and patients on prolonged ventilation been shown to benefit from use of 

Yang‟s Rapid Shallow Breathing Index. This allowed patients to accelerate the 

weaning steps thus decreasing ventilator days. 
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REVIEW OF LITERATURE 

Lanza et al. in (1990)
53

 retrospectively reviewed head injury patients to 

examine the predictive value of the GCS for tracheostomy in these patients. Of 47 

patients divided according to their GCS rating, 34 had a GCS ≤ 7 and 13 had GCS > 

7. They found that the likelihood of tracheostomy is significantly greater in patients 

with GCS ≤ 7. 

Rodriquez et al. in (1990)
44

 studied 106 mechanically ventilated trauma 

patients in a prospective randomized controlled study. They randomized 51 patients 

to early tracheostomy (within 7 days of intubation) and 55 patients to late 

tracheostomy (> 7 days). They were able to demonstrate a significant decrease in  

the duration of mechanical ventilation, and ICU and length of hospital stay in patients 

randomized to early tracheostomy. 

D'Amelio et al.in (1994)
58

 studied 43 trauma patients retrospectively, 

tracheostomy was done in 31 patients. Patients who had tracheostomy done within the 

first 7 days of intubation had lower mechanical ventilation duration as well as ICU 

and hospital length of stay. 

 
Koh et al. in ( 1997 )

59
 conducted a retrospective study on 49 patients, 20 of 

which were victims of trauma, who required admission to the neurosurgical ICU.  

In this study, the reintubation rate was 22% despite meeting weaning criteria. Among 

the predictors of failed extubation were low Glasgow Coma Scale (GCS) and 

excessive tracheal secretions 

Sugerman et al in ( 1997 )
60

 found no difference between ET   and LT group 

in the incidence of pneumonia. 
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Chia-Lin Hsu and his colleagues
55

 did a retrospective study of 163 patient in 

July 1998 –June 2001. 93 male and 70 female; mean age 70 years, range 19–104 

years; The indications for intubation in the 163 patients were categorised into: 

pulmonary (n = 107), infectious (n = 18), neurological (n = 28) and circulatory (n 

= 10) disease.. The mean number of days of intubation was 18.5 ± 10.9 days (range 

1–62 days). The most common early complication of tracheostomy was bleeding 

(moderate amount in 11 [6.7%] and minor bleeding in 46 [28.2%]), followed by 

subcutaneous emphysema (3 [1.8%]; In two this occurred along with bleeding and in 

one it occurred with air leakage) and obstruction (3 [1.8%]). The most common late 

complication was bleeding in 4 patients   [2.5%]), followed by air leakage (3 [1.8%]) 

and tracheal stenosis in 2 patients [1.2%]). The patients who underwent early 

tracheostomy also had shorter post-tracheostomy ICU stays (10.8 versus 14.2 days) 

and weaning periods (19.0 versus 44.3 days, P < 0.001). The early tracheostomy 

patient group had a greater rate of successful weaning (56.4% versus 30.2%, P = 

0.002) and lower ICU mortality (14.5% versus 28.3%, P = 0.05), but there were 

no differences between early and late tracheostomy groups in terms of hospital 

mortality. 

Bouderka et al in (2004)
62

 studied reduced duration of mechanical ventilation, 

shorten ICU stay and hospital stay .Also studied no difference in pneumonia between 

ET and continued intubation(58vs61%),delay in pneumonia occurrence(6.7±1.8vs 

9.2±2.3) and faster recovery from ventilator dependence (6±4.7vs11.7±6.7). 

Rumbak MJ et al (2004),
43

 did a prospective randomized study with 120 

patients with the objective to assess the outcome in patients with early tracheostomy 

when compared to late tracheostomy. The results showed that the hospital mortality 

was 31.7% and 61.7% among the early and late group respectively. He found reduced 
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time of mechanical ventilation in early tracheostomy group (<48 hrs) 7.6 +_4.0 vs 

17.4+_5.3 days (late tracheostomy group>48 hours).He also found reduced length of 

stay in intensive care units for patients in early tracheostomy group(4.8±1.4 

versus16.2±3.8 days) 

Moller et al in (2005)
64

 compared ICU patients before and after 

tracheostomy. He found reduced ICU length of stay(16.7±1.0vs26±1.3 days)as well 

as shortened hospital stay(22.8±1.2vs33.4±1.7 days) in patients whom had early 

tracheostomy. He also found decrease in VAP after ET(27 vs72%). 

H Flaatten et al (2006)
63

 did a study on 461 patients retrospectively and 

found reduced median number of days on ventilator after ET (4.7 vs14.7 days). he 

also studied decreased length of stay in ICU patients after early tracheostomy (≤7 

days) compared with LT(6.8vs 12.7 days). 

Bickenbach J et al (2011), 
45

 conducted a retrospective analysis among ICU 

patients with the aim to determine the effect of timing of tracheostomy in weaning. 

The results showed that ICU mortality was higher among the late group than the early 

and intermediate group. (40.7% vs 24.8%). The incidence of pneumonia and length of 

ICU stay was significantly lower among the early group. However, there was no 

significant difference in the duration of weaning among the groups. 

Zheng Y et al (2012),
46

 conducted a prospective randomized trial among 119 

adult patients with the objective to aim to determine the effect of timing of 

tracheostomy on clinical outcome. The results showed that the ICU discharge (67.2% 

and 47.5%) and successful weaning (74.1% vs 55.7%) was significantly higher in 

early tracheostomy group than in late tracheostomy group. Pneumonia was seen 

among 29.3% and 49.2% of the early and late tracheostomy group respectively. 

However, there was no significant difference in the mortality between the groups.  
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Young D et al (2013),
47

 performed an open randomized trial among critically 

ill patients with the aim to compare the early versus late tracheostomy in the outcome 

of the patients. The median critical care unit length of stay among the survivors was 

13.0 and 13.1 days in early and late group respectively. Complication was seen among 

5.5% and 7.8% in the early and late group respectively.  

Liang Meng et al  in ( 2016 )
68

 did a systematic review and meta analysis 

and found that in a total 2040 patients,1018 had early tracheostomy while 1022 

had late tracheostomy. They inferred from their meta-analysis and suggested that 

Early Tracheostomy might be able to reduce the duration of sedation but did not 

significantly alter the mortality, incidence of  VAP, duration of MV and length of 

ICU stay. 

Jeon YT et al (2014)
48 

, did a study among 125 patients with the aim to assess 

the effect of tracheostomy timing in the clinical outcome of the patients. The results 

showed that the total Mechanical Ventilation duration (21.5 vs 11.4) and length of 

stay in ICU (31.1 vs 19.9) were significantly higher in late tracheostomy than the 

early tracheostomy group.  The frequency of ventilator associated pneumonia was 

lower among the early than the late group. (23 vs 44). However, there was no 

significant difference among the in-hospital mortality among the study participants.  

Mohamed KA et al (2015),
49

 conducted a study among 40 patients with the 

objective to compare the early and late tracheostomy in terms of outcome among the 

ICU patients. The results showed that there were significant differences in mechanical 

ventilation duration which was lower in early than the late tracheostomy group.               

(32.2 versus 20.6). The mean ICU length of stay was 21 vs 40.14 among the early and 

late tracheostomy group respectively. The mean hospital stay was also lesser among 

the early than the late group (34.6 vs 55.6).  
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Whited et al (1984)
69

 found a 12% incidence of laryngeal stenosis in patients 

with tracheal intubation for 11 days or longer, a 5% incidence between 6-10 days of 

intubation, and a 2% incidence with less than 6 days intubation. 
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AIMS AND OBJECTIVES 

1. To define optimum time to carry out an elective tracheostomy 

2. To assess the incidence, indications, timing of the procedure and the outcome of 

tracheostomy on patients in the intensive care units (ICU ) 

3. To study the effectiveness of tracheostomy in reducing the duration of 

mechanical ventilation and hospital stay. 

4. To study the complications (early and late) associated with tracheostomy. 

MATERIAL :  

Case details of patients admitted in Intensive care units undergoing 

tracheostomy and Medical records department in RGGGH AND MMC from January 

2020 to October 2021. 

DATA COLLECTION :  

The study was started after obtaining Institutional ethical approval. Clinical, 

Hospital medical records , Radiological investigations and Videolaryngoscopic 

evaluation were analysed. The purpose and procedure of the study was explained to 

the enrolled participants/caretakers in their local language. Patient information sheet 

and informed written consent was obtained from the participants/care takers before 

initiating the study . 

The following data will be taken for the study purpose and evaluated. 

Name 

Age and sex 

IP No: 
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Date of Admission and Diagnosis 

Patient‟s Glasgow Coma Scale  

Day of intubation 

Event of reintubation  

Day of tracheostomy After Intubation 

Reason for tracheostomy 

Immediate and intermediate complications  

Day of Weaning after tracheostomy 

Day of Metallic Tube Change 

Day of transfer out from ICU 

Day of strapping  

Day of discharge after tracheostomy 

Follow up visit  

Late complications   

These patients were assessed on various parameters like GCS, Reason for 

tracheostomy, total duration of mechanical ventilation, length of ICU stay, time taken 

for decannulation, complications associated with tracheostomy, total duration of 

hospital stay and follow visit assessment with video laryngoscopy findings by one 

month and six months after discharge. 
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METHODOLOGY 

It is a prospective observational study of patients admitted in intensive care 

unit patients requiring mechanical ventilation and undergoing tracheostomy in  the 

intensive care units. After getting approval from the ethical committee, this study 

was conducted. It was carried out    in our tertiary care hospital affiliated to a teaching 

Institute. The period of the study is from January 2020 to October 2021. 

The total number of patients included in our study are 100, above 12 years age 

of patients of which includes male , female and transgenders. 

Case details of patients undergoing tracheostomy in Intensive care units with a 

thorough history taking, detailed clinical examination and with appropriate 

Radiological investigations and Videolaryngoscopic evaluation for a Prospective 

observational study methodology was done. 

These patients were divided into patients on mechanical ventilation with 

endotracheal  requiring tracheostomy depending on the timing of tracheostomy ,Early 

tracheostomy if done within one week (≤7 days )after intubation and Late 

tracheostomy group if done after one week   (≤7 days) post intubation. Late 

tracheostomy group is further sub divided based on the day of trachesotomy i.e., ( 8 to 

14 days) , ( 15 to 21 days ) and ( > 21 days ) after endotracheal intubation. 

                    

  GLASGOW COMA SCALE : When the Glasgow Coma Scale (GCS) goes below 

8, these patients were intubated. The Glasgow coma scale was created to determine the 

severity of neurological damage.. It consists of the following components of 

assessment namely movement, speech and eye opening. The severity of the brain 

damage is divided into three categories: severe (GCS less than 8), moderate (9-12), 

and mild (GCS more than or equal to 13). This clinical assessment must be carried out 

immediately to determine whether the patient can maintain airway on his own or not 

and also to determine the prognosis of the patient. 
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                              Image courtesy : glasgow-coma-scale-gcs-first-aiders 

 

 
On the third day, a spontaneous breathing trial (SBT) was undertaken. SBT 

refers to a person's ability to breathe spontaneously (i.e., extubation readiness). This is 

decided by the patient's breathing pattern, gas exchange rate, haemodynamic stability, 

and level of comfort.. If he or she can endure SBT for 30-120 minutes, he or she is 

regarded clinically fit. A Failed SBT is determined by the following parameters 
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In the case of a poor cough, increased upper airway resistance, respiratory  

weakness masked by pressure support, emergence of any new pathology, copious  

secretions and poor airway reflexes leading to aspiration, a few patients will require  

reintubation. If  SBT  fails,  intubation  will  be  continued  or  a  tracheostomy  will  

be  performed.  

According  to Griffiths and Barber et al, tracheostomy patients are split into 

two groups: early tracheostomy (surgery  performed within one week of   intubation)  

and  late  tracheostomy  (surgery  performed  at  any  time  after  one  Week  of  

intubation). 

They defined an early tracheostomy (ET) as "a tracheostomy performed within 

seven days of admission to the critical care unit, the start of translaryngeal intubation, 

and mechanical ventilation (2005)." Any time after this interval is considered late 

tracheostomy (LT). 

Tracheostomy is performed with the patient supine position and a sand bag 

beneath the shoulders under local anesthesia. 

The Jackson's safety triangle (triangle formed by the anterior border of the 
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sternocleidomastoid on either side and the lower border of the cricoid cartilage as the 

upper limit) is used to represent the site of local infiltration. 

                    From the lower border of the cricoid cartilage to 2cm above the 

suprasternal notch, a vertical incision is created. Strap muscles are located and 

retracted away from the midline when the skin and subcutaneous tissue are dissected. 

Dissection of the investing layer of the deep cervical fascia done. Thyroid isthmus was 

identified and resected or retracted superiorly. The  position  of  the  trachea  has  been  

confirmed.  

Then, between the second and third tracheal rings, a tracheal window is constructed.  

A low-pressure, high volume  Portex  tracheostomy  tube  of  appropriate  size  is  

inserted  and  the bulb is inflated. Hemostasis is attained completely. Wound  is closed 

in Layers.  

The airway is examined and ensured to be sufficient on both sides. Perioperative  

problems such as haemorrhage, abrupt desaturation, tube displacement, tube in false  

track, and so on are investigated.  

Following are the post-procedure instructions: 

1. For the first 4 hours, deflate the cuff  for 5 minutes once per hour, then 5 

minutes 

every fourth hourly for the following 24 hours, after which the cuff may be 

deflated if not contraindicated. 

2. Proper Humidification 

3.Suctioning on a frequent basis: The most crucial measures to remember when 

suctioning are to only do it for 30 to 60 seconds at a time. Suction catheter diameter is 

one-third or less than one-third of the inner diameter of an adult tracheostomy tube 
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inserted which not more than 15 cm. Suction pressure should be kept between 8 and 

15 mmhg. The patient is weaned off the ventilator and the decannulation process 

begins after their overall condition has improved and they meet the following criteria. 

Stable arterial blood gases, a PaCO2 of less than 60 mmHg, no respiratory distress, 

 haemodynamic stability, the presence of a gag reflex, and the capacity to expectorate 

are the requirements.  

Then comes the day when weaning from the ventilator after a tracheostomy is  

addressed. Patients are subsequently transferred from the intensive care unit to a  

general male or female ward, where the portex tube is replaced with a fuller's biflange

d metallic tracheostomy tube. The number of days from tracheostomy to ICU  

discharge is then calculated, and the early tracheostomy group is compared to the late  

tracheostomy group.  

Sphigotting is done for an entire 24 hours after a metallic tube replacement, but

 if the patient exhibits respiratory distress, it should be withdrawn.  

Tracheostomy stoma strapping is done when sphigotting has been tolerated  

well. The day of decannulation is noted within two weeks,  the  stoma  wound  

will heal.  

From the day of admission until the day of discharge, the average number of  

days spent in the hospital is determined and compared across two study groups.  

The patients' immediate outcomes are analysed, and they are subjected to  

Videolaryngoscopy (VDL) within one month following discharge, with the procedure  

repeated after six months Thus the final outcome of patients are assessed at the end of 

6 months. 
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STUDY PLACE :  Upgraded Institute of Otorhinolaryngology, 

                                Rajiv Gandhi Government General Hospital, 

                                Chennai – 600003. 

STUDY DESIGN : Prospective Observational study 

STUDY PERIOD : JANUARY 2020 to October 2021 

ETHICAL CLEARANCE : Obtained. 

CONFLICT OF INTEREST : NIL 

FINANCIAL SUPPORT : NIL 

INCLUSION CRITERIA : 

Totally 100 patients admitted in Intensive care units ( ICU ) satisfying the 

inclusion criteria was included in the study. 

1. Patients above 12 years of age 

2. All sexes ( male , female and Transgender ) 

3. Patients on admission in ICU and on mechanical ventilation undergoing 

tracheostomy. 

4. Patients on follow up after weaning from ventilator and Post tracheostomy 

status. 

EXCLUSION CRITERIA : 

1. Patients of age less than 12 years , uncooperative patients 

2. Patients not willing to complete treatment 

3. Patients not willing for the study 

4. Patients with pre existing laryngeal and tracheal trauma. 

5. Patients with associated head and neck malignancies. 
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BENEFIT TO THE COMMUNITY : 

1. Emphasize the need of early tracheostomy for a shorter period of mechanical 

ventilation and eventually decreased length of ICU and hospital stay.
 

2.  Avoidance of potential life threatening complications.
 

3. Reduction of morbidity and mortality associated with ICU admission and 

mechanical ventilation.
 

Ethical consideration: 

Institutional Ethical Committee approval was obtained before starting the 

study. The participants were explained that the data collected in this study will be 

used only for research purposes. The participants were explained about the freedom of 

withdrawal from the study at any time without penalty or loss of benefits. The 

confidentiality of the data collected from the enrolled participants was maintained in 

all the phases of the study. The study participants who required medical attention 

during the period of intervention will be given appropriate medical care. 

STATISTICAL ANALYSIS: 

 The collected data was checked for completeness before entering into the 

Microsoft excel spread sheet. The validation of the data was checked at regular 

intervals. Data analysis was performed with an intention to treat approach using 

Statistical Package for Social Sciences (SPSS IBM) 21. The quantitative data was 

expressed in frequency and percentage. To test the statistical significance of the 

difference in the mean of continuous functional outcome between 2 groups, Student's 

t test/ Kruskal Wallis test was applied and to test the statistical significance of the 

difference in proportion of categorical factors between 2 groups, Chi square test was 

used. p value less than 0.05 was considered significant. 
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RESULTS 

Table 1: Age distribution among the study participants 

S no Tracheostomy done (days) 

Age 

P value 

Mean SD 

1 ≤7                  ( Early ) 43.51 13.94 

 

0.359 

2 8 to 14          ( Late ) 39.83 14.80 

3 15 to 21         ( Late ) 40.67 13.84 

4 >21                ( Late ) 29.50 0.70 

 

 The mean age of the study participants was 41.60 ± 14.7        

 

Fig: Age distribution among the study participants 
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Table 2: Distribution of timing of tracheostomy among the study participants 

S no Tracheostomy done (days) Frequency Percentage 

1  ≤7                  ( Early ) 51 51 

2 8 to 14          ( Late ) 35 35 

3 15 to 21         ( Late ) 12 12 

4 >21                ( Late ) 2 2 

 

 51 % of the study participants had Early tracheostomy i.e., less than or equal 

to 7 days of endotracheal tube intubation and 49 % had late tracheostomy 

anytime after the  7
th

   day of intubation. 

 

Fig: Timing of tracheostomy 
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Table 3: Gender distribution among the study participants 

S no Tracheostomy done (days) 

Gender 

P value Female Male 

N % N % 

1  ≤7                  ( Early ) 14 45.2 37 53.6 

0.188 

2 8 to 14           ( Late ) 11 35.5 24 34.8 

3 15 to 21         ( Late ) 4 12.9 8 11.6 

4 >21                ( Late ) 2 6.5 0 0 

 

 Majority of the study participants were male participants. 69 male and 31 

female participants.
 

 

Fig: Gender distribution among the study participants 
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Table 4: GCS on day 1 among the study participants 

S no Tracheostomy done (days) 

GCS on day 1 

P value 

Mean SD 

1  ≤7                  ( Early ) 7.12 1.25 

0.126 

2 8 to 14           ( Late ) 7.03 1.09 

3 15 to 21         ( Late ) 6.50 0.90 

4 >21                ( Late ) 8.00 0.00 

 

 The mean GCS on day 1 was 7.12, 7.03, 6.5 and 8.00 among those who had 

tracheostomy at ≤7, 8 to 14, 15-21 and >21 days respectively. The difference 

was statistically insignificant.
 

 

Fig: GCS on day 1 among the study participants 
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Table 5: GCS on day 3 among the study participants 

S no Tracheostomy done (days) 

GCS on day 3 

P value 

Mean SD 

1  ≤7                  ( Early ) 6.46 1.11 

0.235 

2 8 to 14           ( Late ) 6.57 1.91 

3 15 to 21         ( Late ) 5.67 1.30 

4 >21                ( Late ) 6.5 2.12 

 

 The mean GCS on day 3 was 6.46, 6.57, 5.67 and 6.5 among those who 

had tracheostomy at ≤7, 8 to 14, 15-21 and >21 days respectively.  

 The difference was statistically insignificant. 

 

Fig: GCS on day 3 among the study participants 



58 

 

Table 6: Day of tracheostomy from the day of intubation among the study 

participants 

S no       Day of tracheostomy 

Day of tracheostomy 

P value 

Mean SD 

1  ≤7                  ( Early ) 5.24 1.06 

 

 

 

<0.001 

2 8 to 14           ( Late ) 10.03 1.85 

3 15 to 21         ( Late ) 16.75 1.29 

4 >21                ( Late ) 23 1.41 

 

 The mean day of tracheostomy was 5.24, 10.03, 16.75 and 23 among those 

who had tracheostomy at ≤7, 8 to 14, 15-21 and >21 days respectively. 

 The data is statistically significant. 

 

Fig: Mean timing of tracheostomy 
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Table 7: Diagnosis and the timing of tracheostomy among the study participants 

S no 
Tracheostomy 

done (days) 

Diagnosis 

P 

value 
Medical Neurological RTA Toxicology 

N % N % N % N % 

1 
≤7                  

 ( Early ) 
10 50 10 40 3 60 28 56 

 

 

 

0.940 

2 
8 to 14 

( Late ) 
7 35 10 40 2 40 16 32 

3 
15 to 21 

( Late ) 
3 15 4 16 0 0 5 10 

4 
>21                  

( Late ) 
0 0 1 4 0 0 1 2 

 

 

Fig: Diagnosis among the study participants 
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 The present study was conducted in our institute which is a tertiary care 

referral centre and has shown that among those participants with medical 

diagnosis, 50% had early tracheostomy and 35%, 15% had tracheostomy at 8 

to 14 and 15-21 days respectively.  

 Among those with neurological diagnosis, 40% had early tracheostomy and 

40%, 16% and 4% had tracheostomy at 8 to 14, 15-21 and >21 days 

respectively.  

 Among those with RTA 60% had early tracheostomy and 40%, had 

tracheostomy at 8 days. 

 Among those with toxicology diagnosis, 56% had early tracheostomy and 

32%, 10% and 2% had , tracheostomy done at 8 to 14, 15 to 21 and >21 days 

each. 

Table 8: Reason for tracheostomy among the study participants 

S 

no 

Tracheostomy 

done (days) 

Reason for tracheostomy 

P 

value 

Respiratory 

failure 

Prolonged 

ETT 

Mechanical 

Ventilation 

Tracheobronchial 

toileting 

N % N % N % 

1 
 ≤7                  

( Early ) 
20 69 17 36.8 14 58.8 

<0.001 

2 
8 to 14          

  ( Late ) 
8 27.6 24 51.1 3 12.5 

3 
15 to 21  

      ( Late ) 
1 3.4 4 8.5 7 29.2 

4 
>21            

      ( Late ) 
0 0 2 4.2 0 0 
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 Among those who had tracheostomy during less than or equal to 7 days, 

majority 69% had respiratory failure.  

 Among those who had tracheostomy on 8 to 14 days and  > 21 days group , 

majority 51.1% and 4.2% respectively had prolonged ventilation as reason for 

tracheostomy. 

  Among those with tracheostomy on day 15 to 21, majority had 

tracheobronchial toileting as the reason for tracheostomy.  

 The difference was statistically significant. 

 

Fig: Reason for tracheostomy among the study participants 
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Table 9: Re-intubation among the study participants 

S no Tracheostomy done (days) 

Reintubation 

P value Yes No 

N % N % 

1  ≤7                  ( Early ) 9 17.6 42 82.4 

 

 

 

0.046 

2   8 to 14           ( Late ) 19 54.3 16 45.7 

3   15 to 21         ( Late ) 7 58.3 5 41.7 

4   >21                ( Late ) 1 50 1 50 

 

 Reintubation was significantly higher among those who had late tracheostomy. 

 The data is statistically significant. 

 

Fig: Reintubation among the study participants 
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Table 10: Immediate and Intermediate Complications among the study 

participants. 

S 

no 

Tracheostomy 

done (days) 

Immediate and Intermediate complications 

P 

value 

Tube 

displacement 

Tube 

block 
Bleeding 

Stoma 

bleeding 

N % N % N % N % 

1 
 ≤7                  

( Early ) 
1 33.3 0 0 1 33.3 0 0 

0.218 

2 
8 to 14          

  ( Late ) 
2 66.7 4 100 1 33.3 0 0 

3 
15 to 21    

   ( Late ) 
0 0 0 0 1 33.3 1 100 

4 
>21                 

( Late ) 
0 0 0 0 0 0 0 0 

 

 In early tracheostomy group 2 patients had complications i.e., 1 patient had 

tracheostomy tube displacement and 1 patient had intraoperative bleeding. 

 In late tracheostomy group 9 patients had complications, i.e., in 8 to 14 days 

group 2 patients had tracheostomy tube displacement, 4 patients had 

tracheostomy tube block and 1 patient had intra operative bleeding. In the 15 

to 21 days group 1 patient had intraoperative bleeding and 1 patient had 

tracheostomy stomal bleeding. 

 Immediate and intermediate complication was higher among those with late 

tracheostomy. 
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Fig: Immediate and Intermediate Complications among the study participants. 

Table 11: Day of weaning from Mechanical ventilation after tracheostomy 

among the study participants 

S no Tracheostomy done (days) 

Day of weaning 

P value 

Mean SD 

1        ≤7                  ( Early ) 6.57 4.48 

<0.001 

2        8 to 14           ( Late ) 13.43 6.21 

3        15 to 21         ( Late ) 13.78 6.37 

4         >21                ( Late ) 19 12.72 

 

 The day of weaning from mechanical ventilation was earlier among those who 

had early tracheostomy than those with late tracheostomy and they are 

statistically significant.  
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 The mean day of weaning was 6.57, 13.43, 13.78 and 19 among those who 

had tracheostomy at ≤7, 8 to 14, 15-21 and >21 days respectively. 

 

Fig: Mean day of weaning among the study participants 

 

Table 12: Day of metallic tube change among the study participants 

S no Tracheostomy done (days) 

Day of metallic tube change 

P value 

Mean SD 

1       ≤7                  ( Early ) 9.00 5.37 

 

 

 

<0.001 

2       8 to 14           ( Late ) 16.93 6.51 

3       15 to 21         ( Late ) 19 6.74 

4        >21                ( Late ) 21.5 12.02 

 

 The day of metallic tube change was earlier among those who had early 

tracheostomy than those with late tracheostomy and they are statistically 

significant.  
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 The mean day of metallic tube change was 9.09, 16.93, 19 and 21.5 among 

those who had tracheostomy at ≤7, 8 to 14, 15-21 and >21 days respectively 

 

Fig: Day of metallic tube change among the study participants 

 

Table 13: Day of transfer out from ICU among the study participants 

S no Tracheostomy done (days) 

Day of transfer out from 

ICU 
P value 

Mean SD 

1      ≤7                  ( Early ) 9.09 6.16 

 

 

 

<0.001 

2      8 to 14           ( Late ) 17.37 5.64 

3      15 to 21         ( Late ) 21 7.31 

4       >21                ( Late ) 25 14.14 

 

 The day of transfer out from ICU was earlier among those who had early 

tracheostomy than those with late tracheostomy and they are statistically 

significant.  
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 The mean day of transfer out was 9.09, 17.37, 21 and 25 among those who had 

tracheostomy at ≤7, 8 to 14, 15-21 and >21 days respectively. 

 

Fig: Day of transfer out from ICU among the study participants 

14. Table: Day of decannulation and strapping after tracheostomy among the 

study participants 

S no Tracheostomy done (days) Day of decannulation and 

strapping 

P value 

Mean SD 

1      ≤7                  ( Early ) 12.05 6.01  

 

 

<0.001 

2      8 to 14           ( Late ) 20.33 6.65 

3      15 to 21         ( Late ) 24.44 9.83 

4       >21                ( Late ) 27.50 14.84 

 The day of decannulation and strapping of tracheostomy stoma was earlier 

among those who had early tracheostomy than those with late tracheostomy 

and they are statistically significant.  
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 The mean day of decannulation and strapping of tracheostomy stoma was 

12.05, 20.33, 24.44 and 27.50 among those who had tracheostomy at ≤7, 8 to 

14, 15-21 and >21 days respectively. 

 

 

Fig: Day of decannulation and strapping after tracheostomy among the study 

participants 

Table 15 : Day of discharge after tracheostomy among the study participants 

S no Tracheostomy done (days) 

Day of discharge 

P value 

Mean SD 

1         ≤7                  ( Early ) 14.23 7.53 

<0.001 

2         8 to 14           ( Late ) 21.77 6.25 

3         15 to 21         ( Late ) 26.56 10.05 

4         >21                ( Late ) 31.5 17.67 
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  Fig: Mean day of discharge among the study participants 

 The mean day of discharge after undergoing tracheostomy among the study 

participants in early tracheostomy patients was significantly less than late 

tracheostomy group.  

 The mean duration of hospital stay among the patients where 18.78, 30.74, 

38.75 and 64.5  for ≤7 days, 8 to 14 days, 15 to 21 and > 21 days respectively. 

this data was found to be statistically significant. 

 

Table 16: Total duration of hospital stay from the day of admission among the 

study participants 

S no Tracheostomy done (days) 

Day of discharge 

P value 

Mean SD 

1       ≤7                  ( Early ) 18.04 7.66 
 

 

 

<0.001 

2       8 to 14           ( Late ) 30.74 7.41 

3       15 to 21         ( Late ) 40.83 10.59 

4        >21                ( Late ) 52 22.62 
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Fig: Total duration of hospital stay 

 The total duration of hospital stay in early tracheostomy patients was 

significantly less than late tracheostomy group.  

 The mean duration of hospital stay among the patients where 18.78, 30.74, 

38.75 and 64.5  for ≤7 days, 8 to 14 days, 15 to 21 and > 21 days respectively. 

this data was found to be statistically significant. 
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Table 17: Distribution of outcome according to the age of the study participants 

S 

no 

Age 

(years) 

Outcome 

P 

value 
Improved Died Complication 

N % N % N % 

1 <20 3 4.8 1 6.7 0 0 

 

0.801 

2 21-30 16 25.8 1 6.7 7 30.4 

3 31-40 14 22.6 6 40 7 30.4 

4 41-50 8 12.9 2 13.3 2 8.7 

5 51-60 13 21 4 26.7 5 21.7 

6 >61 8 12.9 1 6.7 2 8.7 

 

 

Fig: Distribution of outcome according to the age of the study participants 
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Table 18: Distribution of outcome according to the diagnosis among the study 

participants 

S 

no 
Diagnosis 

Outcome 
P 

value 

Improved Died Complication 

 

N % N % N % 

1 Medical 12 19.4 2 13.3 6 26.1 

 

 

 

0.936 

2 Neurological 14 22.6 5 33.3 6 26.1 

3 RTA 3 4.8 1 6.7 1 4.3 

4 Toxicology 33 53.2 7 46.7 10 43.5 

 

 

Fig: Distribution of outcome according to the diagnosis among the study 

participants 
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Table 19 : Follow up visit on 1 month after discharge among the study 

participants. 

S no 
Tracheostomy 

done (days) 

Videolaryngoscopy 

P value Normal Complication 

N % N % 

1 
 ≤7                  

( Early ) 
44 60.3 0 0 

 

 

 

<0.001 

2 
8 to 14           

 ( Late ) 
25 34.2 5 41.7 

3 
15 to 21         

 ( Late ) 
3 4.1 6 50 

4 
>21                 

( Late ) 
1 1.4 1 8.3 

 

 

Fig: Video laryngoscopy at 1 month 

 Among those who developed complications, majority had underwent late 

tracheostomy, which is statistically significant. 

 The major complication noted were 3 patients who had developed Subglottic 

stenosis , i.e.,1 patient in late tracheostomy group of 8 – 14 days duration and 

2 patients in 15 to 21 days duration group .  
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 A total of 4 patients had developed Tracheal stenosis out of  which 1 patient 

was from 8 to 14 days duration group .,  2 patients were from the 15 to 21 days 

duration group  and 1 patient from the  > 21 days duration group. 

Table 20 : Follow up at 1 month after discharge among the study participants. 

(VIDEOLARYNGOSCOPY) 

S.no 
Tracheostomy 

done (days) 

Video laryngoscopy 

Normal 

Intubation 

granuloma 

(Glottic 

Injury) 

Supraglottic 

mucosal 

congestion 

(Supraglottic 

injury) 

 

Subglottic 

stenosis 

Tracheal 

stenosis 

N % N % N % N % N % 

1 
 ≤7                  

( Early ) 
44 60.3 0 0 0 0 0 0 0 0 

2 
8 to 14            

( Late ) 
25 34.2 2 50 1 100 1 33.3 1 25 

3 
15 to 21          

( Late ) 
3 4.1 2 50 0 0 2 66.7 2 50 

4 
>21                 

( Late ) 
1 1.4 0 0 0 0 0 0 1 25 
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Fig: Video laryngoscopy at 1 month after discharge among the study 

participants 

 4 Patients had developed Intubation Granuloma in the Late tracheostomy 

group. 

 8 to 14 days - 2 patients. 

 15 to 21 days – 2 patients. 

 

 1 patient had Supraglottic Mucosal congestion and edema in the  8 to 14 days 

group. 

 

 Subglottic stenosis was noted in 3 patients on follow up visit. 

 8 to 14 days - 1 patient. 

 15 to 21 days – 2 patient. 

 

 Tracheal stenosis was noted in 4 patients on follow up visit. 

 8 to 14 days - 1 Patient. 

 15 to 21 days – 2 Patient. 

 >21 days – 1 Patient. 
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Table 21 : Follow up visit at 6 months among the study participants.  

( VIDEOLARYNGOSCOPY ) 

S no 
Tracheostomy 

done (days) 

Videolaryngoscopy 

P value Normal Complication 

N % N % 

1 
 ≤7                  

( Early ) 
44 53 0 0 

 

 

 

0.525 

2 
8 to 14            

( Late ) 
29 33.7 1 100 

3 
15 to 21          

( Late ) 
8 10.8 1 0 

4 
>21                 

( Late ) 
2 2.4 0 0 

                         

 

Fig: Video laryngoscopy at 6 months 
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Table 22 : Video laryngoscopy at 6 months among the study participants 

 

S.no. 
Tracheostomy 

done (days) 

Videolaryngoscopy 

Normal 
Glottic 

Injury 

Supraglottic 

injury 

Subglottic 

stenosis 

Tracheal 

stenosis 

N % N % N % N % N % 

1 
 ≤7                  ( 

Early ) 
44 53 0 0 0 0 0 0 0 0 

2 
8 to 14            

( Late ) 
29 33.7 1 100 0 0 0 0 0 0 

3 
15 to 21          

( Late ) 
8 10.8 0 0 0 0 1 100 0 0 

4 
>21                 

( Late ) 
2 2.4 0 0 0 0 0 0 0 0 

 

 Out of 4 patients who developed Intubation granuloma in the late 

tracheostomy group, 3 patients had the lesions resolved by conservative 

management.  

 1 patient had persistence of the lesion on the 6 month of follow up visit. 

 1 patient who had Supraglottic mucosal congestion and edema during first 

followup visit ,the lesion was found to have resolved spontaneously  by the 6
th

  

month follow up visit. 

 Among the late tracheostomy group 3 patients who had Subglottic stenosis, 2 

patients had underwent surgical treatment and recovered from it , while 1 

patient was on treatment in the 6th month follow up visit. 

 All the 4 tracheal stenosis in the late tracheostomy group had underwent 

tracheal resection anastomosis and tracheal reconstruction surgery and had 

recovered from it by the 6th month follow up visit. 
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         Fig: Video laryngoscopy at 6 months among the study participants 

 

Table 23 : Difference between the two Videolaryngoscopy. 

S. 

No 

Tracheostomy 

done (days) 

Videolaryngoscopy 

Normal 
Glottic 

Injury 

Supraglottic 

injury 

Subglottic 

stenosis 

Tracheal 

stenosis 

VDL 

1 

VDL 

2 

VDL 

1 

VDL 

2 

VDL 

1 

VDL 

2 

VDL 

1 

VDL 

2 

VDL 

1 

VDL 

2 

1 
 ≤7                  

( Early ) 
44 44 0 0 0 0 0 0 0 0 

2 
8 to 14            

( Late ) 
25 

29 

 
2 1 1 0 1 0 1 0 

3 
15 to 21          

( Late ) 
3 8 2 0 0 0 2 1 2 0 

4 
>21                 

( Late ) 
1 2 0 0 0 0 0 0 1 0 
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Fig: Difference between the Videolaryngoscopy. 

Table 24 : Outcome among the study participants 

S 

no 

Tracheostomy 

done (days) 

Total 

participants 

Outcome 

P 

value 
Improved Died Complication 

N % N % N % 

1 
 ≤7                  

( Early ) 
51 42 95.5 7 13.72 2 4.5 

<0.001 

2 
8 to 14            

( Late ) 
35 18 60 5 14.3 12 40 

3 
15 to 21          

( Late ) 
12 1 11 3 25 8 88.9 

4 
>21                 

( Late ) 
2 1 50 0 0 1 50 
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Fig: Clinical  Outcome among the study participants 

 The total participants taken up for the study was 100. 

 Early tracheostomy group ( ≤ 7 days) = 51 Patients had underwent 

tracheostomy. 

 Late tracheostomy group : Total patients = 49 Patients had underwent 

tracheostomy. 

 Late tracheostomy group is divided into 3 groups : 

 8 to 14 days of intubation - 35 patients had under went tracheostomy. 

 15 to 21 days of intubation - 12 patients had underwent tracheostomy. 

 >21 days of intubation - 2 patients had underwent tracheostomy. 

Early tracheostomy (≤ 7 days) : 

 42 patients had recovered without any complications in early tracheostomy 

group ( ≤ 7 days) 

 2 patients had developed immediate and intermediate complications  i.e ., 1 

patient had tracheostomy tube displacement and  1 patient had intraoperative 

bleeding during tracheostomy. 
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 No late complications related to Endotracheal intubation and tracheostomy 

were noted in early tracheostomy group. 

 7 patients in early tracheostomy group had died during ICU admission while 

on Mechanical ventilator support as a consequence of the underlying  illness 

of the patient that had required ICU admission and the patient‟s comorbidities. 

Late tracheostomy : 

 Out of 35 patients in late tracheostomy ( 8 to 14 days ) group ., 18 patients had 

recovered without any complications. 

 

 8 to 14 days group (Late tracheostomy) 

 Among 8 to 14 days category in the late tracheostomy group , 7 patients had 

developed immediate and intermediate complications  i.e ., 2 patient had 

tracheostomy tube displacement , 4 patients had tracheostomy tube block and  

1 patient had intraoperative bleeding during tracheostomy. 

 Late complication among 8 to 14 days category was noted among 5 patients , 

i.e.,2 patients had glottic injury ( Intubation granuloma ) ., 1 patient had 

supraglottic mucosal congestion and edema .,  1 patient had developed 

subglottic stenosis and 1 patient had tracheal stenosis. 

 5 patients in late tracheostomy group ( 8 to 14 days category ) had died during 

ICU admission while on Mechanical ventilator support as a consequence of 

the underlying illness of the patient that had required ICU admission and the 

patient‟s comorbidities. 

 

 15 to 21 days group. (Late tracheostomy) 

 Out of 12 patients in late tracheostomy (15 to 21 days) group 1 patients had 

recovered without any complications. 
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 Among 15 to 21 days group , 2 patients had developed immediate and 

intermediate complications  i.e ., 1 patient had intraoperative bleeding during 

tracheostomy and 1 patient had stoma bleeding. 

 Late complication among 15 to 21 days group :  6 patients had developed late 

complications (i.e.,) 2 patients had glottic injury ( Intubation granuloma ) .,  2 

patient had developed subglottic stenosis and 2 patient had tracheal stenosis. 

 3 patients in late tracheostomy group ( 15 to 21 days ) had died during ICU 

admission while on Mechanical ventilator support as a consequence of the 

underlying illness of the patient that had required ICU admission and the 

patient‟s comorbidities. 

 

 >21 Days group ( Late tracheostomy) 

 Out of 2 patients in late tracheostomy ( >21 days ) group 1 patients had 

recovered without any complications. 

 Among > 21 days  group , no immediate and intermediate tracheostomy 

complications  was noted. 

 Late complication among >21 days group : 1 patient had developed  tracheal 

stenosis. 

 

Among the late complication 

 Tracheal stenosis :  4 patients. 

 3 patients – Toxicology related diagnosis. ( Organophosphorus poisoning ) 

among the 3 patients,  one  patient had grade II tracheal stenosis and the other 

two patients had grade III  tracheal stenosis. 
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 1 patient was undergoing treatment for neurological condition ( NMDA 

positive autoimmune encephalitis ) and the patient had grade III tracheal 

stenosis. 

 Subglottic stenosis : 3 patients. 

 1 patient was undergoing treatment for Neurological condition ( CVA ) had 

grade II  subglottic stenosis 

 2 patient were undergoing treatment for Medical condition. ( 1 patient was had 

diagnosis of Community acquired pneumonia with Septicaemia and another 

patient had diagnosis of Pyrexia of unknown origin Septic Encephalopathy / 

Hypoxemia / respiratory failure ) and both the patients had grade III  

subglottic stenosis. 

 The Results based on the clinical outcome of the study participants were 

statistically significant. 
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DISCUSSION 

 With improvements and advancement in critical care medicine, many patients 

subsist the initial periods of critical illness, like trauma, acute respiratory 

failure, extensive surgeries and are in need of prolonged mechanical 

ventilation. Hence, many patients are requiring tracheostomy to replace the 

endo laryngeal intubation in ICU. 

 The present study was done with the objective to define optimum time to carry 

out elective tracheostomy, to assess the incidence, indications, timing of the 

procedure complications and tracheostomy's impact on patients in intensive 

care units the median plane 

 To study the effectiveness of tracheostomy in reducing the duration of 

mechanical ventilation and hospital stay and to study the complications (early 

and late) associated with tracheostomy. 

 The present study has shown that mean age of the study participants was 41.60 

± 14.17 years and majority of the study participants contributing to the study 

were males. 51%, 35%, 12% and 2% of the study participants had 

tracheostomy at ≤7, 8 to 14, 15-21 and >21 days respectively. Majority of the 

study participants were male participants. 69 male and 31 female participants. 

 Similarly in a study done by Sanabria A et al
50

, it was shown that majority of 

the study participants were males, with median age of 59 years.  

 Correspondingly in a study by Mahafza T et al
51

, among the 106 patients, 70% 

were males with the mean age of 46.5 years. 

  Likewise in a study done by Charra B et al
52

, the mean age of the study 

participants in ICU was 41 years. 

 The present study has shown that the mean GCS on day 1 was 7.12, 7.03, 6.5 

and 8.00 among those who had tracheostomy at ≤7, 8 to 14, 15-21 and >21 
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days respectively. Similarly the mean GCS on day 3 was 6.46, 6.57, 5.67 and 

6.5 among those who had tracheostomy at ≤7, 8 to 14, 15-21 and >21 days 

respectively.  

 In a study done by Lanza DC et al
53  

did a study to examine the GCS 

predictive value for tracheostomy. They stated that in patients with GCS less 

than or equal to 7 , the probability of tracheostomy is significantly greater. 

 The present study has shown that among those with medical diagnosis, 50% 

had early tracheostomy and 35%, 15% had tracheostomy at 8 to 14 and 15-21 

days respectively. If a patient's ventilation is anticipated to be prolonged, an 

early tracheostomy should be performed because it offers the advantages of 

reducing dead space ventilation, decreasing airway resistance, and reducing 

breathing effort thus promoting the weaning of mechanical ventilation at the 

earliest allowing the patient to talk, swallow, and reduce the danger of 

aspiration, a gentle withdrawal from the ventilator is recommended. 

 Among those with neurological diagnosis, 40% had early tracheostomy and 

40%, 16% and 4% had tracheostomy at 8 to 14, 15-21 and >21 days 

respectively. 

 Among those with RTA 60% had early tracheostomy and 40%, had 

tracheostomy at 8 days. 

 Among those with Toxicology diagnosis, 56% had early tracheostomy and 

32%, 10% and 2% had , tracheostomy done at 8 to 14, 15 to 21 and >21 days 

respectively. 

 Similarly a study done by Susanne B.Wilhelms et al ( 2021 ) concluded that 

intoxication was the most common cause for ICU admission. 

 Among those who had tracheostomy during lesser than or equal to 7 days, 

majority 69% had respiratory failure as a reason.  
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 In late tracheostomy group among those who had tracheostomy on 8 to 14 

days, majority had prolonged ventilation.  

 Among those with tracheostomy on day 15 to 21, majority had 

tracheobronchial toileting as the reason for tracheostomy.  

 Among those with tracheostomy > 21 days prolonged intubation was the 

reason for tracheostomy. 

 Similarly in correlation to our study , a  study by Mohammad Waheed El-

Anwar et al
66

 in 2017 observed that Prolonged endotracheal intubation is the 

main indication of tracheostomy being performed. 

 The reintubation was higher among those who had late tracheostomy than 

those with early tracheostomy. early tracheostomy had 17.6 % and late 

tracheostomy had 54.2% of reintubation incidence. 

 Similarly in a study done by Koh WH et al
54

, it was shown that the 

reintubation rate was approximately 22% in spite of meeting the criteria of 

weaning.  

 The present study has shown that immediate and intermediate complications 

was higher among those patients with late tracheostomy. The noted common 

complications were tracheostomy tube obstruction, tracheostomy tube 

displacement , Intraoperative bleeding and stomal bleeding. Early and late 

tracheostomy participants had 33.33 % and 66.66 % of immediate and 

intermediate complications. 

 A retrospective study done by Hsu CL et al
55

, it was shown that the most 

common immediate complication was moderate bleeding in 6.7% and minor 

bleeding in 28.2%, followed by subcutaneous emphysema in 1.8% and 2 

patients had this with bleeding and Tube obstruction was seen in 1.8%.  
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 The present study showed that the day of weaning was earlier among those 

who had early tracheostomy than those with late tracheostomy and they are 

statistically significant. The mean day of weaning was 6.57, 13.43, 13.78 and 

19 days among those who had tracheostomy at ≤7, 8 to 14, 15-21 and >21 

days respectively.  

 Similarly in a study done by Zheng Y et al
46

, it was shown that successful 

weaning (74.1% vs 55.7%) was significantly higher in early tracheostomy 

group than in late tracheostomy group.  

 The present study showed that the day of metallic tube change was earlier 

among those who had early tracheostomy than those with late tracheostomy 

and they are statistically significant. The mean day of metallic tube change 

was 9.09, 17.37 , 21 and 25 among those who had tracheostomy at ≤7, 8 to 14, 

15-21 and >21 days respectively. 

 The day of decannulation and strapping of tracheostomy stoma was earlier 

among those who had early tracheostomy than those with late tracheostomy 

and they are statistically significant. The mean day of decannulation and 

strapping of tracheostomy stoma was 12.05, 20.33, 24.44 and 27.50 among 

those who had tracheostomy at ≤7, 8 to 14, 15-21 and >21 days respectively. 

 Similarly in a  study by Gabriel A. Quiñones-Ossa et al  ( 2020 )
70

 they 

observed that  successful decannulation were plugging the tracheostomy tube 

(80–100%), endoscopic airway patency evaluation (100–30%), swallowing 

assessment (85–96%), and blue dye test (65–85%) with these criteria that were 

combined into a single clinical parameter had greater sensitivity (100%) than 

specificity (82%). In addition, they evaluated other parameters such as 

voluntary cough, cough reflex, tracheal suction numbers, oxygen saturation, 

and the level of consciousness these parameters were better in the patients 
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undergoing early tracheostomy group with the chances of decannulation was 

better in early tracheostomy group than late tracheostomy group. however they 

concluded that in general, decannulation is more often individualized based of  

patient‟s health condition rather a than protocol based. 

 The day of transfer out from ICU was earlier among those who had early 

tracheostomy than those with late tracheostomy and they are statistically 

significant.  

 The mean day of transfer out was 9.09, 17.37, 21 and 25 among those who had 

tracheostomy at ≤7, 8 to 14, 15-21 and >21 days respectively.  

 The total duration of hospital stay was lower among those who had early 

tracheostomy than those with late tracheostomy and they are statistically 

significant. The mean duration of  hospital stay was 18.04, 30.74, 40.83 and 

52 days among those who had tracheostomy at ≤7, 8 to 14, 15-21 and >21 

days respectively. 

 Similarly in a study done by Rumbak MJ et al
43

, it was shown that duration of 

ICU was 4.8 and 16.2 days among the early and late group respectively.  

 A study done by Bickenbach J et al
45

, showed that length of ICU stay was 

significantly lower among the early group. 

  Likewise Jeon YT et al
48

, has shown that length of stay in ICU (31.1 vs 19.9) 

were significantly higher in late tracheostomy than the early tracheostomy 

group.  

 Correspondingly, Mohamed KA et al
49, 

 has shown that the mean ICU length 

of stay was 21 vs 40.14 among the early and late tracheostomy group 

respectively. The mean hospital stay was also lesser among the early than the 

late group (34.6 vs 55.6). 
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 Charles C. L. Tong  et al
67

 in a study concluded that Early tracheostomy i.e., 

done on or before day 7 of MV in ICU patients is associated with earlier ICU 

discharge, shorter duration of mechanical ventilation, and decreased length of 

overall hospital stay without affecting mortality 

 The present study has shown that the improvement was higher (52.5%) among 

those who had early tracheostomy.  

 Out of the 15 patients who had died, 7 patients had early tracheostomy and 8 

patients had late tracheostomy. All the 15 patients had died during ICU 

admission while on Mechanical ventilator support as a consequence of the 

underlying illness of the patient that had required ICU admission and the 

patient‟s comorbidities. 

 Similarly a study done by Rahul k.shah ., M.D., et al in 2012
71

 observed that 

in-hospital mortality is usually due to the underlying illness rather than the 

tracheotomy. Mortality was higher in older patients 

  The major complication seen was glottic injury resulting in Intubation 

granuloma , subglottic and tracheal stenosis among those had late 

tracheostomy after a period of prolonged intubation. 

 The present study based that video laryngoscopy findings shows that the 

complication rate was higher among those who had late tracheostomy. The 

incident of supraglottic mucosal congestion and edema and intubation 

granuloma was Nil with the early tracheostomy group whereas it was noted 

among the late tracheostomy and re-intubation patients group. 

 Similarly, Rumbak MJ et al
43

 did a prospective randomized study with 120 

patients with the objective to assess the outcome in patients with early 

tracheostomy when compared to late tracheostomy. The results showed that 
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the hospital mortality was 31.7% and 61.7% among the early and late group 

respectively.  

 Similarly in a study done by Bickenbach J et al
45

, ICU mortality was higher 

among the late group than the early and intermediate group. (40.7% vs 

24.8%). 

 Young D et al
47

 did a trial among critically ill patients with the aim to compare 

the early versus late tracheostomy in the outcome of the patients. The results 

showed that 30 days all-cause mortality was 30.8% and 31.5% among the 

early and late tracheostomy group respectively. 2-year mortality was 51.0% 

and 53.7% in the early and late tracheostomy group respectively. 

 The study thereby conveys that the performance of a late tracheostomy was 

associated with lengthy weaning periods, increased duration of hospital stay 

and increased incidence of complications. Though early tracheostomy group 

had few complications than late tracheostomy group, all the complication in 

early tracheostomy group had got resolved. Hence tracheostomy can be done 

as soon as possible for those who are in need of an anticipated of prolonged 

mechanical ventilatory support. The main limitations of the study are, the 

unprecedented onset of COVID 19 pandemic which had an adverse impact on 

the overall health facility manpower and infrastructure, the treating 

physician‟s bias and the patient‟s or their caretaker „s consent for undergoing 

tracheostomy allied with the pre-existing co-morbidities of patient, which 

further confound the decisions regarding the exact timing of tracheostomy. 
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SUMMARY & CONCLUSION 

 

A COMPREHENSIVE STUDY OF TRACHEOSTOMY IN ICU PATIENTS 

AND CORRELATION OF TIMING OF THE PROCEDURE WITH 

COMPLICATIONS was taken up for study. The study population was split into 

early tracheostomy group and late tracheostomy groups. 

Tracheostomy is one of the most common surgical procedure done in intensive care 

units. From our study we conclude that 

1. GCS of less than or equal 7 was observed to be an indicator for patients requiring 

endotracheal intubation and prolonged mechanical ventilation. 

2.  Reintubation attempts was observed to be common among those patients who 

were on prolonged endotracheal intubation and had undergone late tracheostomy 

i.e., after 7 days of intubation and it was least among the early tracheostomy 

group. Sudden desaturation, tube block excessive tracheal secretions and a 

deteriorating GCS level were found to be the common causes for repeated 

reintubation with endotracheal tubes. This in turn provokes airway injury like 

supraglottic laryngeal mucosal injury resulting mucosal congestion, supraglottic 

stenosis, mucosal ulceration and oedema of epiglottis, glottic injury resulting in 

intubation granuloma, ulceration, subglottic stenosis and tracheal stenosis. Hence 

the reason for endotracheal tube reintubation should be individualized and staff 

nurses should be enlightened about the need of frequent tracheobronchial toileting 

and maintaining a proper position of the endotracheal tube and tracheostomy tube 

by properly securing it. 

3. In the event of Immediate complications intraoperative bleeding has been the 

single most common complication noted. Tracheostomy tube block, tube 

displacement and stomal bleeding have been noted in the post-operative period. 

This can be avoided by imparting adequate knowledge and skill about the 

management of the complications. Adequate tube suctioning and proper 

tracheostomy stoma care with regular dressing plays a vital role in the prevention 
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of these complications. 

4. Patients on prolonged intubation who had underwent late tracheostomy i.e., after 

7 days of intubation were more prone for airway injuries such as supraglottic 

mucosal congestion and edema and Intubation granuloma (glottic injury) as a 

consequence of reintubation attempts. They also ended up in long term 

complications like tracheal stenosis and subglottic stenosis. Cuffed tubes should 

be of appropriate size and the cuff pressure to be maintained within or at 20 

mmHg. There are cuff pressure monitors available (Cuff manometer), which can 

be suggested to be used routinely in order to avoid these complications. 

5. From our study it has been analysed that tracheostomy performed within 7 days 

after intubation was associated with shortened duration of mechanical ventilation, 

reduced duration of ICU admission and hospital stay than those among the late 

tracheostomy group. 

6. Early Tracheostomy ( ≤ 7 days) is observed to have resulted in earlier weaning off  

from the Mechanical Ventilation, a finding suggested by more number of 

ventilator-free days. The possibility of earlier weaning off from Mechanical 

ventilation, thereby decreasing the exposure of patients to its associated risks, can 

be attributed as a prime factor responsible for the lesser complications and long-

term survival among the patients undergoing early tracheostomy. 

7. Tracheostomy can be carried out as soon as the need for a prolonged Mechanical 

ventilatory support is anticipated. 

8. Hence by day 6 to 7 if the patient could not be weaned off from the mechanical 

ventilatory support and extubated, based on the daily weaning assessment and 

patient‟s clinical diagnosis an early elective surgical tracheostomy for the purpose 

of Mechanical ventilator  support can be planned which will result in a better 

clinical outcome of the patient undergoing intensive care treatment. 
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INFORMATION SHEET 
 

 

 We are conducting ‘A COMPREHENSIVE STUDY OF 

TRACHEOSTOMY IN ICU PATIENTS AND CORRELATION OF 

TIMING OF THE PROCEDURE WITH COMPLICATIONS ‘ at the 

Upgraded Institute of Otorhinolaryngology, Madras Medical College & Rajiv 

Gandhi Government General Hospital, Chennai – 600003. 

 

 In this study the optimum time to carry out elective tracheostomy along 

with the   assessment of  the incidence, indications, timing of the 

procedure , outcome of tracheostomy on patients in the intensive care 

units (ICU ) , the effectiveness of tracheostomy in reducing the duration 

of mechanical ventilation and duration of hospital stay for all patients in 

the inclusion criteria are analysed. 

 

 At the time of announcing the results and suggestions, name and identity 

of the patients will be confidential. 

 
 Taking part in this study is voluntary. You are free to decide whether to 

participate in this study or to withdraw at any time; your decision will 

not result in any loss of benefits to which you are otherwise entitled. 

 
 The results of the special study may be intimated to you at the end of the 

study period or during the study if anything is found abnormal which 

may aid in the management or treatment. 

 

 

 

 

Signature of Investigator                                    Signature of Participant 

 

Date : 
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KEYS TO MASTER CHART 

 

 

ICU - INTENSIVE CARE UNIT 

GCS - GLASGOW COMA SCALE 

DOI - DAY OF INTUBATION 

DOW - DAY OF WEANING 

DOD - DAY OF DISCHARGE AFTER INTUBATION 

 

DOT - DAY OF TRACHEOSTOMY  

REASON_TRACH - REASON FOR TRACHEOSTOMY 

D.O.W.A.TR - DAY OF WEANING AFTER  TRACHEOSTOMY        

D.O.M CHANGE - DATE OF METALLIC TUBE CHANGE 

 D.O.TR - DAY OF TRANSFER OUT 

D.O.S/D - DAY OF STRAPPING AND DECANNULATION 

D.O.D.A.T - DAY OF DISCHARGE AFTER TRACHEOSTOMY 

VDL - VIDEOLARYNGOSCOPY 

 

 

 

 



S.NO NAME IP NUMBER AGE SEX DIAGNOSIS D.O.A GCS 1 GCS 3 Re Intubation DOT
 EARLY / 

LATE GROUP

REASON  FOR 

TRACHEOSTOMY

IMMEDIATE / 

INTERMEDIATE 

COMPLICATIONS

D.O.W.A.TR D.O.M. D.O.TR. D.O.S. D.O.D.A.T FINAL OUTCOME FOLLOW UP VIST - 1
FOLLOWUP VISIT - 

2

Total duration 

in hospital

1 MAMATHA 11422 25 FEMALE Toxicology 23.07.20 8 12 NO 8  8 to 14 days RESPIRATORY FAILURE NIL 7 10 13 15 17 IMPROVED NORMAL NORMAL 25

2 SUBRAMANI 196937 55 MALE Toxicology 12/20/2020 8 11 NO 11  8 to 14 days PROLONGED VENTILATION NIL 8 11 13 15 19 IMPROVED NORMAL NORMAL 30

3 DINESH 139048 22 MALE Toxicology 4/20/2021 8 10 Yes 8  8 to 14 days PROLONGED VENTILATION NIL 6 8 10 12 14 IMPROVED NORMAL NORMAL 22

4
NETRAMPAKKAM 

BALAJI
159860 38 MALE Toxicology 5/20/2021 8 10 NO 11  8 to 14 days RESPIRATORY FAILURE    INTRAOP BLEED 13 17 19 21 25 COMPLICATION NORMAL NORMAL 36

5 MURUGANATHAN 11863 30 MALE Toxicology 5/13/2021 8 8 NO 4 ≤  7 days RESPIRATORY FAILURE NIL 2 4 2 5 8 IMPROVED NORMAL NORMAL 12

6 SATHISH 12222 29 MALE Toxicology 5/11/2021 9 8 NO 4 ≤  7 days RESPIRATORY FAILURE NIL 2 4 3 5 7 IMPROVED NORMAL NORMAL 11

7 ANBUSELVAM 39154 61 MALE Toxicology 5/14/2021 9 8 NO 5 ≤  7 days RESPIRATORY FAILURE TUBE DISPLACEMENT 3 6 4 9 10 COMPLICATION NORMAL NORMAL 12

8 ELAYARAJA 15682 31 MALE Neurological 12/20/2020 8 8 NO 6 ≤  7 days
TRACHEO BRONCHIAL 

TOILETING
NIL 4 5 5 10 12 IMPROVED NORMAL NORMAL 16

9 BHAVANI 73920 25 FEMALE Toxicology 5/16/2021 9 8 NO 6 ≤  7 days RESPIRATORY FAILURE NIL 5 6 6 6 6 IMPROVED NORMAL NORMAL 12

10 THANGAVEL 157395 72 MALE Toxicology 5/29/2021 8 8 NO 6 ≤  7 days
TRACHEO BRONCHIAL 

TOILETING
NIL 4 8 6 13 13 IMPROVED NORMAL NORMAL 15

11 BARATHRAJ 199048 55 MALE Toxicology 11.08.2020 7 8 Yes 7 ≤  7 days
TRACHEO BRONCHIAL 

TOILETING
NIL 7 9 11 13 16 IMPROVED NORMAL NORMAL 23

12 UDHAYAKUMAR 140016 23 MALE Toxicology 16.03.2020 8 8 Yes 10  8 to 14 days PROLONGED VENTILATION NIL 8 11 14 15 17 IMPROVED NORMAL NORMAL 27

13 ELLAMMMAL 11554 30 FEMALE Toxicology 2/18/2020 8 8 NO 22 > 21 days PROLONGED VENTILATION NIL 10 13 15 17 19 IMPROVED NORMAL NORMAL 36

14 SURYA 56892 21 MALE Toxicology 5/2/2021 8 8 Yes 16 15 to 21 days RESPIRATORY FAILURE NIL 10 17 19 22 25 COMPLICATION TRACHEAL STENOSIS RECOVERED 41

15 ANADAKUMAR 196900 56 MALE Toxicology 5/10/2021 8 7 NO 4 ≤  7 days
TRACHEO BRONCHIAL 

TOILETING
NIL 2 3 2 5 6 IMPROVED NORMAL NORMAL 10

16 HYDERALI 156503 61 MALE Toxicology 5/9/2021 8 7 NO 5 ≤  7 days
TRACHEO BRONCHIAL 

TOILETING
NIL 3 4 3 5 7 IMPROVED NORMAL NORMAL 10

17 GANESH BABU 14516 36 MALE RTA 5/4/2021 8 7 NO 3 ≤  7 days PROLONGED VENTILATION NIL 3 4 3 6 6 IMPROVED NORMAL NORMAL 9

18 SIVARAJ 8930 25 MALE Neurological 5/5/2021 8 7 NO 3 ≤  7 days RESPIRATORY FAILURE NIL 3 4 3 6 7 IMPROVED NORMAL NORMAL 10

19 DHANALAKSHMI 70581 60 FEMALE Medical 5/7/2021 8 7 NO 4 ≤  7 days RESPIRATORY FAILURE NIL 3 3 4 5 6 IMPROVED NORMAL NORMAL 10

20 MUNUSAMY 21607 62 MALE Neurological 5/12/2021 7 7 NO 5 ≤  7 days PROLONGED VENTILATION NIL 4 6 4 6 7 IMPROVED NORMAL NORMAL 11

21 SUBRAMANI 100963 40 MALE Toxicology 5/28/2021 7 7 NO 6 ≤  7 days
TRACHEO BRONCHIAL 

TOILETING
NIL 4 6 4 8 9 IMPROVED NORMAL NORMAL 15

22 NAGARATHIANAM 198995 54 MALE Toxicology 5/24/2021 8 7 NO 5 ≤  7 days
TRACHEO BRONCHIAL 

TOILETING
NIL 5 9 6 11 11 IMPROVED NORMAL NORMAL 14

23 BHUVANAESHWARI 15166 38 MALE Toxicology 5/18/2021 8 7 NO 3 ≤  7 days PROLONGED VENTILATION NIL 5 7 7 9 11 IMPROVED NORMAL NORMAL 13

24 ALOSIYUS 12365 67 MALE Medical 5/22/2021 8 7 NO 4 ≤  7 days RESPIRATORY FAILURE NIL 4 6 7 9 10 IMPROVED NORMAL NORMAL 14

25 MARIYAMMAL 12822 18 FEMALE Neurological 1/2/2021 8 7 Yes 8  8 to 14 days RESPIRATORY FAILURE NIL 6 9 7 10 11 IMPROVED NORMAL NORMAL 19

26 MULLAIAMMAL 121213 50 FEMALE Medical 3/7/2020 7 7 NO 7 ≤  7 days RESPIRATORY FAILURE NIL 5 8 7 13 14 IMPROVED NORMAL NORMAL 20

27 SANGEETHA 17201 34 FEMALE Neurological 5/26/2021 8 7 NO 6 ≤  7 days PROLONGED VENTILATION NIL 5 6 8 10 10 IMPROVED NORMAL NORMAL 15

28 PRAKASAM 140033 44 MALE Medical 09.06.2020 8 7 NO 5 ≤  7 days RESPIRATORY FAILURE NIL 7 7 8 14 18 IMPROVED NORMAL NORMAL 23

29 KANAGARAJ 198768 40 MALE Toxicology 5/1/2021 7 7 Yes 6 ≤  7 days
TRACHEO BRONCHIAL 

TOILETING
NIL 5 8 9 12 15 IMPROVED NORMAL NORMAL 21

30 SARAVANAN 188553 58 MALE Medical 12/29/2020 8 7 NO 6 ≤  7 days PROLONGED VENTILATION NIL 6 9 9 12 17 IMPROVED NORMAL NORMAL 20

31 SAKTHIVEL 190092 46 MALE Toxicology 12/20/2020 8 7 NO 6 ≤  7 days
TRACHEO BRONCHIAL 

TOILETING
NIL 6 9 10 12 13 IMPROVED NORMAL NORMAL 16

32 HEMALATHA 127444 23 FEMALE Toxicology 11/15/2020 7 7 NO 16 15 to 21 days
TRACHEO BRONCHIAL 

TOILETING
NIL 6 10 10 12 14 IMPROVED NORMAL NORMAL 30

33 NEELAVATHI 17723 48 FEMALE Neurological 8/18/2020 8 7 NO 5 ≤  7 days PROLONGED VENTILATION NIL 8 13 10 20 23 IMPROVED NORMAL NORMAL 28

34 SHANTHI 59413 24 FEMALE Toxicology 3/17/2020 8 7 Yes 5 ≤  7 days PROLONGED VENTILATION NIL 7 8 11 12 14 IMPROVED NORMAL NORMAL 19

35 AJAY REDDY 58091 40 MALE Medical 3/31/2020 8 7 NO 5 ≤  7 days PROLONGED VENTILATION NIL 8 12 11 14 16 IMPROVED NORMAL NORMAL 21

36 MEENATCHI 107747 27 FEMALE Medical 1/14/2021 7 7 Yes 5 ≤  7 days
TRACHEO BRONCHIAL 

TOILETING
NIL 7 13 12 14 17 IMPROVED NORMAL NORMAL 19

37 RAMAN 24940 58 MALE Neurological 1/18/2021 7 7 NO 9  8 to 14 days PROLONGED VENTILATION NIL 13 20 13 21 20 IMPROVED NORMAL NORMAL 29

38 SURESH 20596 33 MALE Toxicology 5/19/2021 7 7 Yes 8  8 to 14 days PROLONGED VENTILATION NIL 11 14 14 19 19 IMPROVED NORMAL NORMAL 13

39 VENKATAKRISHNAN 164434 41 MALE Toxicology 6/9/2021 7 7 NO 9  8 to 14 days PROLONGED VENTILATION NIL 6 12 15 15 20 IMPROVED NORMAL NORMAL 29

40 ELUMALAI 28670 58 MALE Neurological 9/20/2020 8 7 NO 10  8 to 14 days RESPIRATORY FAILURE NIL 13 18 16 19 18 COMPLICATION
INTUBATION 

GRANANULOMA
RECOVERED 28

41 KUMAR 40299 47 MALE Medical 9/23/2021 6 7 Yes 10  8 to 14 days PROLONGED VENTILATION NIL 15 19 16 25 26 COMPLICATION
SUBGLOTTIC  

STENOSIS
RECOVERED 36

42 APPAR 50890 37 MALE Toxicology 1/3/2021 7 7 NO 9  8 to 14 days
TRACHEO BRONCHIAL 

TOILETING
NIL 16 17 17 18 19 IMPROVED NORMAL NORMAL 28

43 MANIVANNAN 70729 38 MALE RTA 1/16/2021 9 7 NO 8  8 to 14 days PROLONGED VENTILATION NIL 7 14 17 18 23 IMPROVED NORMAL NORMAL 31

44 PARAMASIVAN 20690 35 FEMALE RTA 12/13/2020 8 7 NO 8  8 to 14 days PROLONGED VENTILATION TUBE DISPLACEMENT 15 19 17 23 24 COMPLICATION NORMAL NORMAL 32

45 RAVI 139202 22 MALE Toxicology 11/30/2021 7 7 NO 11  8 to 14 days
TRACHEO BRONCHIAL 

TOILETING
NIL 14 16 18 20 22 IMPROVED NORMAL NORMAL 33

46 VELU 18142 50 MALE Medical 1/6/2021 7 7 NO 12  8 to 14 days PROLONGED VENTILATION NIL 15 19 20 23 24 IMPROVED NORMAL NORMAL 36

47 RUTHRAYYA 193514 33 MALE Toxicology 2/9/2021 7 7 Yes 16 15 to 21 days
TRACHEO BRONCHIAL 

TOILETING
NIL 19 23 25 27 30 COMPLICATION TRACHEAL STENOSIS RECOVERED 46



48 MOHAN 58320 63 MALE Medical 2/9/2021 8 7 NO 7 ≤  7 days PROLONGED VENTILATION NIL 23 25 33 29 40 IMPROVED NORMAL NORMAL 47

49 PREMA 61126 41 FEMALE Medical 2/17/2021 8 7 Yes 10  8 to 14 days PROLONGED VENTILATION TUBE BLOCK 29 37 36 42 43 COMPLICATION NORMAL NORMAL 53

50 DHARANI PRIYA 120078 38 FEMALE Toxicology 1/2/2021 9 7 NO 5 ≤  7 days PROLONGED VENTILATION NIL EXPIRED EXPIRED EXPIRED 20

51 SAKRATHBAI 39272 37 MALE Toxicology 5/6/2021 7 6 NO 6 ≤  7 days
TRACHEO BRONCHIAL 

TOILETING
BLEEDING 2 3 4 4 4 COMPLICATION NORMAL NORMAL 10

52 MARIYAMMAL 118087 17 FEMALE Toxicology 5/20/2021 6 6 NO 5 ≤  7 days RESPIRATORY FAILURE NIL 3 4 4 7 8 IMPROVED NORMAL NORMAL 13

53 DAVID THILKAR 42141 55 MALE Neurological 5/15/2021 3 6 Yes 6 ≤  7 days RESPIRATORY FAILURE NIL 5 6 6 9 12 IMPROVED NORMAL NORMAL 12

54 DHARMAN 12190 29 MALE Toxicology 12/19/2020 7 6 NO 5 ≤  7 days
TRACHEO BRONCHIAL 

TOILETING
NIL 6 7 8 13 14 IMPROVED NORMAL NORMAL 19

55 SHANKAR 73131 29 MALE Medical 23.02.2020 7 6 Yes 16 15 to 21 days
TRACHEO BRONCHIAL 

TOILETING
NIL 4 8 9 9 10 COMPLICATION

SUPRAGLOTTIC 

MUCOSAL INJURY
RECOVERED 26

56 IRUCHAMMAL 20596 43 FEMALE Toxicology 5/27/2021 7 6 Yes 6 ≤  7 days RESPIRATORY FAILURE NIL 5 8 9 11 12 IMPROVED NORMAL NORMAL 15

57 PANIMALAR 44950 34 FEMALE Toxicology 12/26/2020 6 6 Yes 10  8 to 14 days PROLONGED VENTILATION NIL 5 9 12 11 11 COMPLICATION
INTUBATION 

GRANANULOMA
RECOVERED 21

58 KUMAR 39966 60 MALE Neurological 2/28/2021 8 6 Yes 13  8 to 14 days PROLONGED VENTILATION NIL 8 10 12 14 17 IMPROVED NORMAL NORMAL 30

59 PRABAVATHI 193655 52 FEMALE Toxicology 3/13/2021 7 6 NO 4 ≤  7 days RESPIRATORY FAILURE NIL 9 12 12 16 18 IMPROVED NORMAL NORMAL 22

60 DASS 20990 33 MALE Neurological 3/1/2021 7 6 NO 5 ≤  7 days
TRACHEO BRONCHIAL 

TOILETING
NIL 10 11 13 15 17 IMPROVED NORMAL NORMAL 22

61 JAYAKUMAR 39262 60 MALE Neurological 11/19/2020 8 6 Yes 14  8 to 14 days PROLONGED VENTILATION NIL 12 14 17 19 21 IMPROVED NORMAL NORMAL 35

62 JAYARAM 51432 29 MALE Toxicology 11/6/2020 7 6 Yes 10  8 to 14 days PROLONGED VENTILATION TUBE BLOCK 15 18 17 21 23 COMPLICATION NORMAL NORMAL 33

63 BALAJI 5915 28 MALE RTA 7/9/2020 6 6 NO 4 ≤  7 days PROLONGED VENTILATION NIL 15 16 18 21 24 IMPROVED NORMAL NORMAL 28

64 TAMIL ARASI 38307 23 FEMALE Toxicology 8/15/2021 8 6 Yes 9  8 to 14 days
TRACHEO BRONCHIAL 

TOILETING
NIL 14 18 19 26 27 COMPLICATION

INTUBATION 

GRANANULOMA

INTUBATION 

GRANULOMA
36

65 MANI 135943 20 MALE Toxicology 3/26/2021 6 6 NO 13  8 to 14 days PROLONGED VENTILATION NIL 15 17 20 22 24 IMPROVED NORMAL NORMAL 37

66 BALAJI 56705 55 MALE Medical 3/14/2021 7 6 Yes 9  8 to 14 days PROLONGED VENTILATION TUBE BLOCK 20 24 20 28 28 COMPLICATION NORMAL NORMAL 37

67 JANAKI 20536 62 FEMALE Neurological 3/4/2020 6 6 NO 5 ≤  7 days RESPIRATORY FAILURE NIL 14 20 21 22 25 IMPROVED NORMAL NORMAL 29

68 LAKSHMI 20798 63 FEMALE Neurological 4/8/2021 8 6 Yes 9  8 to 14 days PROLONGED VENTILATION NIL 24 25 24 28 30 IMPROVED NORMAL NORMAL 39

69 KALIYAMMAL 20946 60 FEMALE Neurological 4/11/2021 6 6 Yes 13  8 to 14 days RESPIRATORY FAILURE TUBE DISPLACEMENT 23 26 25 29 25 COMPLICATION NORMAL NORMAL 38

70 PATHASARATHY 17735 60 MALE Medical 3/12/2021 6 6 Yes 18 15 to 21 days PROLONGED VENTILATION STOMA BLEED 18 29 28 31 33 COMPLICATION NORMAL NORMAL 51

71 MUMTAZ 26031 63 FEMALE Neurological 7/7/2020 5 6 NO 17 15 to 21 days PROLONGED VENTILATION BLEEDING 12 21 28 42 44 COMPLICATION NORMAL NORMAL 61

72 ABDUL RAZAK 14712 45 MALE Medical 7/10/2021 8 6 NO 8  8 to 14 days RESPIRATORY FAILURE NIL 27 28 29 29 29 IMPROVED NORMAL NORMAL 37

73 RAJAN 18493 35 MALE Medical 12/2/2020 7 6 Yes 7 ≤  7 days PROLONGED VENTILATION NIL EXPIRED EXPIRED EXPIRED 18

74 SYED ALI 51611 40 MALE RTA 12/31/2020 7 6 NO 4 ≤  7 days RESPIRATORY FAILURE NIL EXPIRED EXPIRED EXPIRED 21

75 AUGUSTINE RAJ 181521 53 MALE Toxicology 5/23/2021 5 5 Yes 6 ≤  7 days
TRACHEO BRONCHIAL 

TOILETING
NIL 4 4 7 7 8 IMPROVED NORMAL NORMAL 14

76 GOPAL 11744 28 MALE Toxicology 12/30/2020 6 5 NO 5 ≤  7 days RESPIRATORY FAILURE NIL 6 8 7 11 13 IMPROVED NORMAL NORMAL 16

77 KOTHANDAN 42914 53 MALE Toxicology 12/31/2020 6 5 NO 5 ≤  7 days PROLONGED VENTILATION NIL 12 13 14 15 16 IMPROVED NORMAL NORMAL 18

78 VANITHA 98144 24 FEMALE Medical 4/8/2021 6 5 NO 10  8 to 14 days PROLONGED VENTILATION NIL 12 14 16 15 18 IMPROVED NORMAL NORMAL 28

79 THANGADURAI 12061 37 MALE Neurological 11/5/2020 7 5 Yes 14  8 to 14 days PROLONGED VENTILATION TUBE BLOCK 11 16 17 17 17 COMPLICATION NORMAL NORMAL 31

80 MICHAEL RAJ 48232 25 MALE Toxicology 6/20/2020 6 5 NO 12  8 to 14 days PROLONGED VENTILATION NIL 15 16 18 20 22 COMPLICATION TRACHEAL STENOSIS RECOVERED 34

81 MANIVELAN 19380 32 MALE Toxicology 1/8/2021 5 5 NO 7 ≤  7 days RESPIRATORY FAILURE NIL 17 18 18 22 25 IMPROVED NORMAL NORMAL 32

82 ARUMUGAM 45262 35 MALE Toxicology 8/3/2020 6 5 Yes 19 15 to 21 days
TRACHEO BRONCHIAL 

TOILETING
NIL 13 17 19 23 25 COMPLICATION

INTUBATION 

GRANANULOMA
RECOVERED 44

83 LOGANAYAGI 16151 64 FEMALE Medical 1/14/2021 6 5 NO 5 ≤  7 days PROLONGED VENTILATION NIL 14 21 20 25 28 IMPROVED NORMAL NORMAL 32

84 SUBHA 88752 30 FEMALE Medical 1/18/2021 6 5 Yes 17 15 to 21 days
TRACHEO BRONCHIAL 

TOILETING
NIL 20 22 25 26 28 COMPLICATION

SUBGLOTTIC  

STENOSIS
RECOVERED 45

85 ANWAR 128017 51 MALE Neurological 4/18/2021 6 5 Yes 18 15 to 21 days
TRACHEO BRONCHIAL 

TOILETING
NIL 22 24 26 28 30 COMPLICATION

SUBGLOTTIC  

STENOSIS

SUBGLOTTIC 

STENOSIS
40

86 BHARATHY 306924 29 FEMALE Neurological 11.2.21 8 5 Yes 24 > 21 days PROLONGED VENTILATION NIL 28 30 35 38 44 COMPLICATION TRACHEAL STENOSIS RECOVERED 68

87 ANUSIYA RANI 21242 53 FEMALE Neurological 12/20/2020 5 5 Yes 12  8 to 14 days RESPIRATORY FAILURE NIL EXPIRED EXPIRED EXPIRED 33

88 RANGASAMY 15476 55 MALE Neurological 5/25/2021 6 5 Yes 8  8 to 14 days PROLONGED VENTILATION NIL EXPIRED EXPIRED EXPIRED 15

89 RAVI 53105 44 MALE Neurological 10/8/2020 5 5 Yes 7 ≤  7 days PROLONGED VENTILATION NIL EXPIRED EXPIRED EXPIRED 16

90 GUNASEKAR 141877 67 MALE Toxicology 5/21/2021 6 5 NO 4 ≤  7 days PROLONGED VENTILATION NIL EXPIRED EXPIRED EXPIRED 13

91 DEVABHARATHY 87669 27 MALE Toxicology 5/8/2021 6 5 NO 6 ≤  7 days RESPIRATORY FAILURE NIL EXPIRED EXPIRED EXPIRED 10

92 HANUMANTH 56298 39 MALE Neurological 1/30/2021 6 5 NO 15 15 to 21 days PROLONGED VENTILATION NIL EXPIRED EXPIRED EXPIRED 29

93 LOGANATHAN 14723 52 MALE Toxicology 2/20/2020 8 5 NO 15 15 to 21 days PROLONGED VENTILATION NIL EXPIRED EXPIRED EXPIRED 29

94 RANGASAMY 69371 34 MALE Neurological 4/4/2021 5 4 NO 6 ≤  7 days PROLONGED VENTILATION NIL 5 11 17 16 27 IMPROVED NORMAL NORMAL 30

95 MAHESH 100521 33 MALE Toxicology 15.05.21 5 4 Yes 10  8 to 14 days RESPIRATORY FAILURE NIL EXPIRED EXPIRED EXPIRED 26

96 VIJAYALAKSHMI 33774 60 FEMALE Medical 11/7/2020 5 3 Yes 9  8 to 14 days PROLONGED VENTILATION NIL EXPIRED EXPIRED EXPIRED 31

97 NAZIR 75570 17 MALE Toxicology 3/15/2020 5 3 NO 8  8 to 14 days PROLONGED VENTILATION NIL EXPIRED EXPIRED EXPIRED 28

98 MURUGAN 102343 38 MALE Toxicology 5/17/2021 8 3 NO 5 ≤  7 days RESPIRATORY FAILURE NIL EXPIRED EXPIRED EXPIRED 12

99 VIDHYA 34936 47 FEMALE Neurological 4/23/2020 6 3 NO 18 15 to 21 days
TRACHEO BRONCHIAL 

TOILETING
NIL EXPIRED EXPIRED EXPIRED 48

100 SNEHA 133426 34 FEMALE Toxicology 12/30/2020 5 NO 6 ≤  7 days RESPIRATORY FAILURE NIL 12 20 14 23 26 IMPROVED NORMAL NORMAL 32


