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Abstract

Introduction: Tracheostomy is one of the most commonly done procedures in patients with severe head
injury. The study was carried out to evaluate the role of early tracheostomy and outcomes in patients with
severe traumatic brain injury (TBI).

Method: This study compared early and late tracheostomy in TBI patients in neurosurgical ICU at Chitwan
Medical College, Nepal, from Apr 2019 to Jul 2022. Data were extracted from medical records. Tracheostomy
at admission or mortality <3 days of admission were excluded. Ethical approval was taken. Tracheostomies
done <7 days of admission were considered early tracheostomies (ET), and >7 days late (LT). Length of ICU
stay, hospital stay, injury types, admission GCS, diagnosis and outcome between ET and LT were compared.
Continuous variables presented as mean+SD were analysed using t-tests, while categorical variables
summarised as frequency percentages were analysed with X2 tests. The IBM SPSS 26.0 was used for analysis,
and p<0.05 was considered statistically significant.

Result: Out of 76 patients with TBI admitted to neurosurgical ICU who underwent tracheostomies, 50(65.8%)
were ET and 26(34.2%) LT. The ET was associated with shorter ICU stay (p<0.013). Mortality and other
outcomes had no significant difference between ET and LT groups.

Conclusion: Early tracheostomy was beneficial in terms of a significant decrease in ICU stays compared to
late tracheostomy. Timing of tracheostomy did not significantly affect other outcomes.
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Introduction

About 2-11% patients admitted to intensive care
unit (ICU) with mechanical ventilation require
tracheostomy during hospitalisation for a
prolonged definitive airway.! Over 3000 years,
tracheostomy has developed from the sword for
choking soldiers on the battlefield, to now
aseptic insertion of a curved tube with a low-
pressure cuff in an anaesthetised intubated
patient.?

Mostly patients with traumatic brain injuries and
pulmonary injuries require tracheostomy.? It
benefits by lowering respiratory tract resistance,
reducing irritation of airway, increasing
pulmonary toileting, and better communication
with patients without sedation. Complications
include stomal haemorrhage, site infections,
tracheoesophageal fistula, pneumomediastinum
and arterial fistula.* Ideally, tracheostomy should
be performed by an experienced surgeon with
an anaesthesiologist in an operating room or an
equipped critical care setting.’

American College of Chest Physicians and the
American College of Critical Care Medicine have
no specific recommendations for the timing of
tracheostomy, but it is done if patients require
prolonged assisted Ventilation.! In 1998, the
Europeans came to consensus, like Americans,
that tracheostomy is preferred if >21 days of
artificial airway is anticipated.®

Studies have shown that early tracheostomy (ET)
in patients (within 5-7 days of intubation) has a
shorter length of ICU stay compared to
extubation trials before tracheostomy, the late
tracheostomy (LT).” The ET is beneficial in
reducing the incidence of pneumonia, days on
mechanical ventilation, and ICU stay, but no

difference in both groups in terms of survival.»®
10

This study analysed the outcome and
clinicodemographic characteristics of patients
with brain injury with timing of tracheostomy.

neurosurgical ICU at Chitwan Medical College
Teaching Hospital (CMCTH), Department of
Surgery, Neurosurgery unit, Nepal, from Apr 2019
to Jul 2022. Data were extracted from electronic
medical records and patients' record files at
CMCTH. Patients with solid organ injury, who
underwent tracheostomy at admission or died
within 3 days after admission were excluded.
Ethical approval for the study was taken from the
Institutional Review Committee (Ref: CMC-IRC
081/082/117).

Patients were categorised into two groups, early
tracheostomy (performed <7 days of intubation
and mechanical ventilation) vs late (>7 days),
based on timing documented in the medical
record. Extubation was considered on the basis of
improvement in GCS score.

Indications for early tracheostomy included GCS
at admission <8, early intubation <12 hours of
admission, CT DAI grade 23, and reintubation
<48 hours of extubation. Tracheostomies were
done using the standard technique according to
hospital protocol.

Study variables included clinicodemographic
details like age, diagnosis, procedure, day of
tracheostomy after admission, ICU and hospital
stay, and Glasgow outcome scale. The samples
with incomplete records were excluded from the
study.

Continuous data were assessed for normality.
Normally distributed data presented as
meantSD were analysed with t-tests; skewed
data as median (IQR) with Mann-Whitney U tests.
Categorical data were presented as frequency
and percentage and analysed using X2 or Fisher's
exact tests (cell counts <5). The IBM SPSS v-26
was used for analysis, with p<0.05 considered
statistically significant.

Result

Out 76 patients, 50(65.8%) had ET and 26(34.2%)
LT. Mean age was 46.30£16.91, males 58(76.3%),
and admission GCS 7.28+2.70. The cause of brain

Method injury was a road traffic accident (RTA) in
39(51.3%), hypertensive brain injury in
This study compared outcomes between early 28(36.8%), and a fall in 9(11.8%).
and late tracheostomy in a cohort of traumatic
brain injury patients admitted to the
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Basal ganglia and thalamic haemorrhage were
seen in 18(23.7%), followed by subdural
hematoma in 16(21.1%), brain contusion in
12(15.8%) and diffuse axonal injury in 10(13.2%).
The rest of the patients had epidural hematoma,
subarachnoid haemorrhage, cerebral and
cerebellar infarction, intracranial
infection/abscess, ischemic stroke,
hydrocephalus, and brain stem bleed.

Craniotomy was performed in majority 49(64.5%)
patients, while 23(30.3%) had supportive ICU
care only and, EVD in 2(2.6%) patients, burr hole

in 1(1.3%) patient and VP shunt in 1(1.3%)
patient, Table 1.

Total ICU days were greatly reduced in ET group
(14.14+4.82) vs LT group (17.4616.44), which was
statistically significant (p-value 0.013), while the
total hospital days were more in ET group
(46.36+37.33) vs LT group (42.81+37.33). Five
patients out of 50 died during the hospital stay in
ET group, while 6 out of 26 in LT group. Majority
of the patients had moderate disability in both
groups 19(38.0%) in ET vs 11(42.3%) in LT, severe
disability was more in ET groupl8(36%) than
2(7.7%) LT groups.

Table 1. Characteristics of traumatic brain injury (TBI) patients admitted to neurosurgery ICU who

underwent early tracheostomy (ET) vs. late tracheostomy (LT), n=76

Variables n  ET(50), n(%) LT (26), n(%)  p-value

Age (MeanzSD) 76
Gender

Male 58
Female 18
Mechanism of Injury

RTA 39
Fall 9
HTN 28
Admission GCS

Severe TBI 55
Moderate TBI 19
Mild TBI 2
Diagnosis

Diffuse axonal injury 10
Subdural hematoma 16
Brain contusion 12
Basal ganglia/ thalamic haemorrhage 18
Cerebral/ cerebellar infarction 2
Intracranial infection/ abscess 2
Epidural hematoma 8
Sub arachnoid haemorrhage 4
Hydrocephalus 1
Ischemic stroke 2

45.12+16.63 48.58+17.53 0.401
40(69.0%) 18(31.0%) 0.295
10(55.6%) 8(44.4%)

28(71.8%) 11(28.2%)
6(66.7%) 3(33.3%) 0.459
16(57.1%) 12(42.9%)
36(65.5%) 19(34.5%)
13(68.4%) 6(31.6%) 1.0
1(50.0%) 1(50.0%)
9(90.0%) 1(10.0%)
11(68.8%) 5(31.3%)
7(58.3%) 5(41.7%)
12(66.7%) 6(33.3%)
0(0.0%) 2(100.0%) 0.273
2(100.0%) 0(0.0%)
6(75.0%) 2(25.0%)
2(50.0%) 2(50.0%)
0(0.0%) 1(100.0%)
1(50.0%) 1(50.0%)

RTA- road traffic accident, HTN- hypertension, ICU- intensive care unit

Table 2. Outcome of traumatic brain injury patients admitted to neurosurgery ICU who underwent early ET)

vs. LT, n=76
Variables LT, n=26  p-value
n(%)
ICU stays in day (MeanSD) 14.14+4.82 17.4616.44 0.013
Hospital stays in day (MeanzSD) 46.36+37.33 42.81+37.33 0.695
Glasgow outcome scale (GOS), X? /Fisher
Good recovery 13 7(14.0%) 6(46.2%)
Moderate disability 30 19(38.0%) 11(42.3%)
Severe disability 20 18(36.0%) 2(7.7%) 0.081
Vegetative state 2 1(2.0%) 1(3.8%)
Mortality 11 5(10.0%) 6(23.1%)
Journal of Chitwan Medical College. 2025;15(54):76-81. www.jcmc.com.np 78
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Discussion

We found that total ICU days were less in ET
group (14.14+4.82) vs LT group (17.46+6.44),
which was statistically significant (p=0.013).
There were no significant differences in total
hospital stays or functional outcomes (GOS)
between groups. Thus, ET may expedite ICU
discharge, but may not affect recovery overall
outcomes in severe TBI.

The shorter ICU stay in the ET group in the
present study is also supported by a study with a
well-balanced propensity-matched cohort of
1,154 patients in which ET was associated with a
significantly shorter duration of mechanical
ventilation, ICU stays, and hospital stays
p<0.0001.%

In a retrospective review of a 2-year period
including 185 surgical ICU patients with acute
injuries requiring mechanical ventilation and
tracheostomy, there was a significant decrease
in the incidence of ventilator associated
pneumonia (VAP), less ventilator time, and lower
ICU stays when tracheostomy was performed <7
days after admission to the ICU.”

A study of 66 patients with tracheostomies,
16(24.2%) ET and 50(75.8%) LT, the length of ICU
stay was significantly shorter in the ET group
(p<0.001). Similarly, another study reported ET
had a lower hospital stays (46.4 vs 38.6 day,
p=0.048) and ICU stays (34.9 vs 26.7 day,
p=0.003).22

Our study differs from studies reporting
improved hospital stays or pneumonia rates.!
This discrepancy may be due to heterogeneity of
hospital policy and care pathways, like delayed
transfers from ICU and case selection, like our ET
group had higher rates of severe disability (36%
vs. 7.7%), possibly due to severe injuries. On the
contrary, our study was associated with longer
hospital stays in ET group (46.36+37.33) vs LT
group (42.81+37.33).

In our study, ET was associated with fewer in-
hospital deaths 5(10.0%) than 6(23.1%) in LT
group. However, this was statistically not
significant.

The statistically non-significant difference in GOS
outcomes between groups shows neurological
recovery depends primarily on injury severity
and not tracheostomy timing alone.

Tracheostomy is a common surgical procedure
performed in critically ill patients who require
long-term airway access. The benefits of
tracheostomy, compared to prolonged laryngeal
intubation, include improved patient comfort,
more effective airway suctioning, decreased
airway resistance, enhanced patient mobility,
increased opportunities for articulated speech,
ability to eat orally, and a more secure airway.*

Though the exact timing of tracheostomy is still
debatable, many researchers and surgeons have
attempted to clarify the timing of
tracheostomy.*’

There are controversies regarding the specific
indications, techniques and timing of
tracheostomy. Not only the optimal timing of
specific methods, but also the actual clinical
value (benefit/risk ratio) of tracheostomy is
debated. In addition, the duration of mechanical
ventilation is not easy to predict. For these
reasons, using or withholding tracheostomy is
often based on a physician's opinion.’* Late
tracheostomy  significantly increases the
incidence of procedure related complications
(pneumonia, tracheostomy site hematoma,
subcutaneous emphysema and stromal infection)
in comparison to early tracheostomy.®®

Present study focused on tracheostomy timing in
patients with severe head injury and may help
physicians make a decision on the timing of
tracheostomy for patients with severe head
injury.

Some of the limitations of present study is a
single-centre design with a limited sample.
Subgroup analysis for types of injuries was
underpowered. Strategies for sedation and
ventilator practice or comorbidities like
pulmonary disease could influence outcomes.
Despite prospective comparison, data relied on
the accuracy of chart documentation. Further
studies in larger cohorts with analysis of
comorbidities and confounding factors for
tracheostomy timing and outcomes, together
with the timing of tracheostomy, consideration
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of care and rehabilitation pathways, long-term
functional outcomes, and costs of ICU vs. total
hospitalisation, ventilation weaning practices
seem necessary for analysis on overall outcome
and economic impact.

Conclusion

Early tracheostomy was beneficial in severe head
injury patients in terms of decreased length of
ICU stay. Age and admission GCS were
associated with the need for tracheostomy.
There were no significant differences in total
hospital stay or functional outcomes between
groups, suggesting  that  while early
tracheostomy may expedite ICU discharge, it
does not independently improve recovery
trajectories in severe TBIl. The primary brain
injury severity remains the dominant factor for
neurological outcomes.

Author contribution

Concept design: GA, AS, BKD; Literature search:
GA, AS, BKD; Data collection: GA, AS, BKD; Data
analysis GA, AS, BKD; Draft manuscript GA, AS,
BKD; Final manuscript and accountability: All

Acknowledgment

None

Conflict of interest
None

Funding

None

Supplementary material

The data and supplementary material that
support the findings of this study are available
from the corresponding author upon reasonable
request.

References

1. Wang HK, Lu K, Liliang PC, Wang KW, Chen
HJ, Chen TB, et al. The
tracheostomy timing in patients with severe

impact of

head injury: An observational cohort study.

2012;43(9):1432-6. DOI
Scholar Full Text

PubMed Google

2. Frost EA. Tracing the tracheostomy. Ann Otol
Rhinol Laryngol. 1976 Sep-Oct;85(5 Pt.1):618-24.
DOl PubMed Google Scholar Full Text

3. Hyde GA, Savage SA, Zarzaur BL, Hart-hyde JE,
Schaefer CB, Croce MA, et al. Early tracheostomy
in trauma patients saves time and money.
2015;46(1):110-4. DOl PubMed Google Scholar Full
Text

4. Scales DC, Thiruchelvam D, Kiss A, Redelmeier
DA. The effect of tracheostomy timing during
critical illness on long-term survival. Crit Care
Med. 2008 Sep;36(9):2547-57. DOI PubMed
Google Scholar Full Text

5. Plummer AL, Gracey DR. Consensus conference
on artificial airways in patients receiving

mechanical ventilation. Chest. 1989
Jul;96(1):178-80. DOI PubMed Google Scholar
Full Text

6. Bouderka MA, Fakhir B, Bouaggad A, Hmamouchi
B, Hamoudi D, Harti A. Early tracheostomy versus
prolonged endotracheal intubation in severe
head injury. J Trauma. 2004 Aug;57(2):251-4.
DOl PubMed Google Scholar Full Text

7. Moller MG, Slaikeu JD, Bonelli P, Davis AT,
Hoogeboom JE, Bonnell BW. Early tracheostomy
versus late tracheostomy in the surgical
intensive care unit. Am J Surg. 2005
Mar;189(3):293-6. DOl PubMed Google Scholar
Full Text

8. Araujo de Franca S, Tavares WM, Salinet ASM,
Paiva WS, Teixeira MJ. Early tracheostomy in
stroke patients: A meta-analysis and comparison
with late tracheostomy. Clin Neurol Neurosurg.
2021 Apr1;203:106554. DOl PubMed Google
Scholar Full Text

9. Barquist ES, Amortegui J, Hallal A, Giannotti G,
Whinney R, Alzamel H, et al. Tracheostomy in
ventilator dependent trauma patients: a
prospective, randomized intention-to-treat
study. J Trauma. 2006 Jan;60(1):91-7. DOI
PubMed Google Scholar Full Text

10. Bosel J, Niesen WD, Salih F, Morris NA, Ragland
JT, Gough B, et al. Effect of Early vs Standard
Approach to Tracheostomy on Functional
Outcome at 6 Months Among Patients With
Severe Stroke Receiving Mechanical Ventilation:
The SETPOINT2 Randomized Clinical Trial. JAMA.

Journal of Chitwan Medical College. 2025;15(54):76-81.

Www.jcmc.com.np 80


https://doi.org/10.1016/j.injury.2011.03.059
https://pubmed.ncbi.nlm.nih.gov/21536285/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=1.%09Wang+HK%2C+Lu+K%2C+Liliang+PC%2C+Wang+KW%2C+Chen+HJ%2C+Chen+TB%2C+et+al.+The+impact+of+tracheostomy+timing+in+patients+with+severe+head+injury%3A+An+observational+cohort+study.+2012%3B43%289%29%3A1432%E2%80%936&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=1.%09Wang+HK%2C+Lu+K%2C+Liliang+PC%2C+Wang+KW%2C+Chen+HJ%2C+Chen+TB%2C+et+al.+The+impact+of+tracheostomy+timing+in+patients+with+severe+head+injury%3A+An+observational+cohort+study.+2012%3B43%289%29%3A1432%E2%80%936&btnG=
https://www.injuryjournal.com/article/S0020-1383(11)00152-5/abstract
https://doi.org/10.1177/000348947608500509
https://pubmed.ncbi.nlm.nih.gov/791052/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=2.%09Frost+EA.+Tracing+the+tracheostomy.+Ann+Otol+Rhinol+Laryngol.+1976+Sep-Oct%3B85%285+Pt.1%29%3A618-24.+&btnG=
https://journals.sagepub.com/doi/10.1177/000348947608500509?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://doi.org/10.1016/j.injury.2014.08.049
https://pubmed.ncbi.nlm.nih.gov/25441577/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=3.%09Hyde+GA%2C+Savage+SA%2C+Zarzaur+BL%2C+Hart-hyde+JE%2C+Schaefer+CB%2C+Croce+MA%2C+et+al.+Early+tracheostomy+in+trauma+patients+saves+time+and+money.+2015%3B46%281%29%3A110%E2%80%934&btnG=
https://www.injuryjournal.com/article/S0020-1383(14)00424-0/abstract
https://www.injuryjournal.com/article/S0020-1383(14)00424-0/abstract
https://doi.org/10.1097/ccm.0b013e31818444a5
https://pubmed.ncbi.nlm.nih.gov/18679113/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4.%09Scales+DC%2C+Thiruchelvam+D%2C+Kiss+A%2C+Redelmeier+DA.+The+effect+of+tracheostomy+timing+during+critical+illness+on+long-term+survival.+Crit+Care+Med.+2008+Sep%3B36%289%29%3A2547-57&btnG=
https://journals.lww.com/ccmjournal/abstract/2008/09000/the_effect_of_tracheostomy_timing_during_critical.10.aspx
https://doi.org/10.1378/chest.96.1.178
https://pubmed.ncbi.nlm.nih.gov/2500308/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=5.%09Plummer+AL%2C+Gracey+DR.+Consensus+conference+on+artificial+airways+in+patients+receiving+mechanical+ventilation.+Chest.+1989+Jul%3B96%281%29%3A178-80.+&btnG=
https://journal.chestnet.org/article/S0012-3692(15)45762-9/abstract
https://doi.org/10.1097/01.ta.0000087646.68382.9a
https://pubmed.ncbi.nlm.nih.gov/15345969/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=6.%09Bouderka+MA%2C+Fakhir+B%2C+Bouaggad+A%2C+Hmamouchi+B%2C+Hamoudi+D%2C+Harti+A.+Early+tracheostomy+versus+prolonged+endotracheal+intubation+in+severe+head+injury.+J+Trauma.+2004+Aug%3B57%282%29%3A251-4&btnG=
https://journals.lww.com/jtrauma/abstract/2004/08000/early_tracheostomy_versus_prolonged_endotracheal.8.aspx
https://doi.org/10.1016/j.amjsurg.2005.01.002
https://pubmed.ncbi.nlm.nih.gov/15792753/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=7.%09M%C3%B6ller+MG%2C+Slaikeu+JD%2C+Bonelli+P%2C+Davis+AT%2C+Hoogeboom+JE%2C+Bonnell+BW.+Early+tracheostomy+versus+late+tracheostomy+in+the+surgical+intensive+care+unit.+Am+J+Surg.+2005+Mar%3B189%283%29%3A293-6&btnG=
https://www.americanjournalofsurgery.com/article/S0002-9610(05)00038-3/abstract
https://doi.org/10.1016/j.clineuro.2021.106554
https://pubmed.ncbi.nlm.nih.gov/33607581/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=8.%09Araujo+de+Franca+S%2C+Tavares+WM%2C+Salinet+ASM%2C+Paiva+WS%2C+Teixeira+MJ.+Early+tracheostomy+in+stroke+patients%3A+A+meta-analysis+and+comparison+with+late+tracheostomy.+Clin+Neurol+Neurosurg.+2021+Apr1%3B203%3A106554&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=8.%09Araujo+de+Franca+S%2C+Tavares+WM%2C+Salinet+ASM%2C+Paiva+WS%2C+Teixeira+MJ.+Early+tracheostomy+in+stroke+patients%3A+A+meta-analysis+and+comparison+with+late+tracheostomy.+Clin+Neurol+Neurosurg.+2021+Apr1%3B203%3A106554&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0303846721000810?via%3Dihub
https://doi.org/10.1097/01.ta.0000196743.37261.3f
https://pubmed.ncbi.nlm.nih.gov/16456441/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=9.%09Barquist+ES%2C+Amortegui+J%2C+Hallal+A%2C+Giannotti+G%2C+Whinney+R%2C+Alzamel+H%2C+et+al.+Tracheostomy+in+ventilator+dependent+trauma+patients%3A+a+prospective%2C+randomized+intention-to-treat+study.+J+Trauma.+2006+Jan%3B60%281%29%3A91-7.+&btnG=
https://journals.lww.com/jtrauma/abstract/2006/01000/tracheostomy_in_ventilator_dependent_trauma.13.aspx

General section

Adhikari et al. Early vs. late tracheostomy

Original article

2022 May 17;327(19):1899-909. DOl PubMed
Google Scholar Full Text

11. Maclintyre NR, Cook DJ, Ely EW Jr, Epstein SK,
Fink JB, Heffner JE, Hess D, et.al. Evidence-based
guidelines for weaning and discontinuing
ventilatory support: A collective task force
facilitated by the American College of Chest
Physicians; The American Association for
Respiratory Care; And the American College of
Critical Care Medicine. Chest. 2001 Dec;120(6
Suppl):375S-95S. DOl PubMed Google Scholar
Full Text

12. Alali AS, Scales DC, Fowler RA, Mainprize TG, Ray
JG, Kiss A, et.al. Tracheostomy timing in
traumatic brain injury: a propensity-matched
cohort study. J Trauma Acute Care Surg. 2014
Jan;76(1):70-6; discussion 76-8. DOl PubMed
Google Scholar Full Text

13. Khalili H, Paydar S, Safari R, Arasteh P, Niakan A,

Abolhasani, et.al. Experience with Traumatic
Brain Injury: Is Early Tracheostomy Associated
with Better Prognosis? World Neurosurg. 2017
Jul;103:88-93. DOI PubMed Google Scholar Full
Text

14. Blot F, Melot C; Commission d'Epidémiologie et

de Recherche Clinique. Indications, timing, and
techniques of tracheostomy in 152 French ICUs.
Chest. 2005 Apr;127(4):1347-52. DOl PubMed
Google Scholar Full Text

15. Neupane BR, Lamichhane A. Outcome of Early

versus Late Tracheostomy in Neurosurgical
critical Patient. Nepal Journal of Neuroscience.
2019 Oct 17;16(2):38-42. DOl Google Scholar
Full Text

Journal of Chitwan Medical College. 2025;15(54):76-81.

Www.jcmc.com.np 81


doi:10.1001/jama.2022.4798
https://pubmed.ncbi.nlm.nih.gov/35506515/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=10.%09B%C3%B6sel+J%2C+Niesen+WD%2C+Salih+F%2C+Morris+NA%2C+Ragland+JT%2C+Gough+B%2C+et+al.+Effect+of+Early+vs+Standard+Approach+to+Tracheostomy+on+Functional+Outcome+at+6+Months+Among+Patients+With+Severe+Stroke+Receiving+Mechanical+Ventilation%3A+The+SETPOINT2+Randomized+Clinical+Trial.+JAMA.+2022+May+17%3B327%2819%29%3A1899%E2%80%93909&btnG=
https://scholar.archive.org/work/ebttxedhpjapvmibfygcbllqpq/access/wayback/https:/jamanetwork.com/journals/jama/articlepdf/2792016/jama_bsel_2022_oi_220037_1651250761.68678.pdf
https://doi.org/10.1378/chest.120.6_suppl.375s
https://pubmed.ncbi.nlm.nih.gov/11742959/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=11.%09MacIntyre+NR%2C+Cook+DJ%2C+Ely+EW+Jr%2C+Epstein+SK%2C+Fink+JB%2C+Heffner+JE%2C+Hess+D%2C+et.al.+Evidence-based+guidelines+for+weaning+and+discontinuing+ventilatory+support%3A+a+collective+task+force+facilitated+by+the+American+College+of+Chest+Physicians%3B+the+American+Association+for+Respiratory+Care%3B+and+the+American+College+of+Critical+Care+Medicine.+Chest.+2001+Dec%3B120%286+Suppl%29%3A375S-95S&btnG=
https://journal.chestnet.org/article/S0012-3692(15)49997-0/abstract
https://doi.org/10.1097/ta.0b013e3182a8fd6a
https://pubmed.ncbi.nlm.nih.gov/24368359/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=12.%09Alali+AS%2C+Scales+DC%2C+Fowler+RA%2C+Mainprize+TG%2C+Ray+JG%2C+Kiss+A%2C+et.al.+Tracheostomy+timing+in+traumatic+brain+injury%3A+a+propensity-matched+cohort+study.+J+Trauma+Acute+Care+Surg.+2014+Jan%3B76%281%29%3A70-6%3B+discussion+76-8&btnG=
https://journals.lww.com/jtrauma/abstract/2019/10000/timing_of_tracheostomy_placement_among_children.24.aspx
https://doi.org/10.1016/j.wneu.2017.02.060
https://pubmed.ncbi.nlm.nih.gov/28254541/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=13.%09Khalili+H%2C+Paydar+S%2C+Safari+R%2C+Arasteh+P%2C+Niakan+A%2C+Abolhasani%2C+et.al.+Experience+with+Traumatic+Brain+Injury%3A+Is+Early+Tracheostomy+Associated+with+Better+Prognosis%3F+World+Neurosurg.+2017+Jul%3B103%3A88-93&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S1878875017302334?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1878875017302334?via%3Dihub
https://doi.org/10.1378/chest.127.4.1347
https://pubmed.ncbi.nlm.nih.gov/15821214/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Indications%2C+timing%2C+and+techniques+of+tracheostomy+in+152+French+ICUs&btnG=
https://journal.chestnet.org/article/S0012-3692(15)34486-X/abstract
https://doi.org/10.3126/njn.v16i2.25950
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=15.%09Neupane%2C+B.+R+%26+Lamichhane+A.+Outcome+of+Early+versus+Late+Tracheostomy+in+Neurosurgical+critical+Patient.+Nepal+Journal+of+Neuroscience.+2019%3B16%282%29%2C38-42&btnG=
https://www.nepjol.info/index.php/NJN/article/view/25950

