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Abstract
Objective
The goal of this study was to determine the efficacy of early tracheostomy (i.e., ≤ 10 days of
intubation) compared with a late tracheostomy (> 10 days of intubation) with regards to timing,
frequency of ventilator-associated pneumonia (VAP), mortality rate, and hospital stay in
patients who received decompressive craniectomy.

Study design
We conducted a retrospective study of data from 168 patients who underwent decompression in
the department of critical care medicine at Shifa International Hospital, Islamabad, Pakistan,
from January 2017 to December 2017.

Materials and methods
The study included men and women over the age of 18 years who had undergone tracheostomy
following decompressive craniectomy in the intensive care unit as a result of stroke, traumatic
brain injury, or acute severe injury. Data were analyzed using IBM SPSS Statistics for Windows,
Version 23.0 (IBM Corp., Armonk, NY, US). We also applied the Chi-square test, and p ≤ 0.05 was
considered significant.

Results
Of 168 patient records reviewed, tracheostomy was performed in 48 patients (21 men, 27
women). In the 48 tracheostomy patients, 15 (31%) were early tracheostomies and 33 (69%)
were late tracheostomies. The mean age of patients was 44 ± 11 years. Twenty-eight patients
(58.3%) were in the younger age group (age 18 to 45 years) and 20 patients (41.7%) were in the
older age group (age > 45 years). Patients who received an early tracheostomy spent
significantly less time on a ventilator (≤ 12 days) than those patients receiving a late
tracheostomy (> 12 days, p = 0.004). The early tracheostomy group also had a lower incidence

rate of VAP than patients with a late tracheostomy (�2 = 7.855, p = 0.005). Patients who received
an early tracheostomy had lower mortality rates than those who received late tracheostomies

(�2 = 6.158, p = 0.013). Finally, the length of hospital stay was ≤ 15 days for patients who
received early tracheostomies; most patients who received a late tracheostomy had a hospital
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stay of > 15 days (�2 =11.965, p = 0.001).

Conclusions
Performing a tracheostomy within 10 days of intubation following decompressive craniectomy
significantly reduced ventilator time, mortality, the incidence of VAP, and length of hospital
stay. Given the potential benefits of early tracheostomy in critical care patients following
decompressive craniectomy, physicians should consider early tracheostomy in appropriate
cases.

Categories: Internal Medicine, Neurology, Neurosurgery
Keywords: tracheostomy, decompression, craniectomy

Introduction
Tracheostomy is a surgical procedure mostly used in patients requiring long-term mechanical
ventilation [1]. The procedure exteriorizes the trachea to the skin of the neck, resulting in a
permanent fistula or opening. The procedure helps prevent tracheal intubation complications
(e.g., ventilator-associated pneumonia (VAP), tracheal stenosis, and sinusitis) [2].
Approximately 800,000 acute respiratory patients in the United States undergo tracheostomy
each year [3]. North Carolina reported an increased incidence of patients requiring
tracheostomy from 284 in 100,000 to 314 in 100,000 from 1996 to 2002 [4]. The average number
of tracheostomies performed per year in the United States is over 100,000 [5].

Acute respiratory failure, traumatic or catastrophic neurological insult, and the need for
prolonged mechanical ventilation are the most common indications of tracheostomy; upper
airway obstruction is the least common indication. In the intensive care unit (ICU), access for
mechanical ventilation (prolonged) is the most common reason for tracheostomy.
Approximately 10% of patients on mechanical ventilation undergo tracheostomy [6].

The optimal timing of tracheostomy is 10 to 14 days from intubation. Complications of
tracheostomy can be categorized into three groups: immediate, early, and late. Immediate
complications include hemorrhage, structural damage to the trachea, failure of the procedure,
an aspiration event, air embolism, loss of airway, and death [7]. Early complications include
hemorrhage, tube displacement, pneumothorax, pneumomediastinum, subcutaneous
emphysema, stomal infection, and stomal ulcerations. Late complications include tracheal
stenosis, granulation tissue, tracheomalacia, pneumonia, aspiration event, tracheoarterial
fistula and tracheoesophageal fistula [8].

McCredie et al. reported that early tracheostomy (defined as occurring ≤ 10 days of intubation)
is associated with reduced mechanical ventilation and intensive care unit (ICU) length of stay
as compared to late tracheostomy (defined as occurring > 10 days of intubation; p=0.0002).
However, early tracheostomy was not associated with short-term mortality reduction
(p<0.0001) [9].

Limited data are available on the comparison of early tracheostomy with late tracheostomy in
Pakistan. This study aims to determine the efficacy of early tracheostomy (≤ 10 days of
intubation) compared with a late tracheostomy (> 10 days of intubation) in terms of timing on a
ventilator, frequency of VAP, mortality rate, and length of hospital stay for patients who
undergo decompressive craniectomy.

Materials And Methods
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We conducted a retrospective review of patient records at the department of critical care
medicine at Shifa International Hospital in Islamabad, Pakistan. We reviewed the data of 168
patients over 18 years old who underwent decompression from January 2017 to December 2017.
The ethical review board of Shifa International Hospital provided ethical approval for the study.
Data were analyzed using IBM SPSS Statistics for Windows, Version 23.0 (IBM Corp., Armonk,
NY, US). The mean and standard deviations were calculated for continuous variables while
frequency and percentages were calculated for qualitative variables. We used the Chi-square
test, and p≤0.05 was considered significant.

Results
Forty-eight of the 168 patients we reviewed received a tracheostomy; 31% were early while 69%
were late. The study data included men and women who had undergone tracheostomy following
decompressive craniectomy due to stroke, traumatic brain injury, acute severe injury, and ICU

admission. The mean patient age was 44 ± 11 years. Body mass index was ≤ 30 kg/m2 in 35

patients (72.9%) and >30 kg/m2 in 13 patients (27.1%).

Table 1 presents the association of tracheostomy timing (early vs. late) based on gender and
age.

Tracheostomy
Gender

Total (%) Chi-square P-value
Male (%) Female (%)

Early 6 (12.5%) 9 (18.8%) 15 (31.3%) 0.125 0.72

Late 15 (31.3%) 18 (37.5%) 33 (68.8%)   

Total 21 (43.8%) 27 (56.3%) 48 (100%)   

 
Age

   
18–45 years >45 years

Early 10 (20.8%) 5 (10.4%) 15 (31.3%) 0.623 0.43

Late 18 (37.5%) 15 (31.3%) 33 (68.8%)   

Total 28 (58.3%) 20 (41.7%) 48 (100%)   

TABLE 1: Association between tracheostomy, gender, and age

Table 2 presents a comparison of early and late tracheostomy regarding ventilator timing, VAP,
mortality, and length of hospital stay.
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Timing (Ventilator days)
Tracheostomy

Total (%) Chi-square P value
Early (%) Late (%)

≤12 days 13 (27.1%) 14 (29.2%) 27 (56.3%) 8.202 0.004

>12 days 2 (4.2%) 19 (39.6%) 21 (43.8%)   

VAP      

No 12 (25%) 12 (25%) 24 (50%) 7.855 0.005

Yes 3 (6.3%) 21 (43.8%) 24 (50%)   

Mortality      

No 10 (20.8%) 31 (64.6%) 41 (85.4%) 6.158 0.013

Yes 5 (10.4%) 2 (4.2%) 7 (14.6%)   

Length of hospital stay      

≤15 days 15 (31.3%) 16 (33.3%) 31 (64.6%) 11.965 0.001

>15 days 0 (0%) 17 (35.4%) 17 (35.4%)   

Total 15 (31.3%) 33 (68.8%) 48 (100%)   

TABLE 2: Comparison of early versus late tracheostomy in terms of timing, VAP,
mortality, and length of hospital stay
VAP - ventilator-associated pneumonia

Figure 1 presents patient disease distribution data.

2018 Qureshi et al. Cureus 10(12): e3699. DOI 10.7759/cureus.3699 4 of 7

https://assets.cureus.com/uploads/figure/file/51925/lightbox_f41d3360ed6e11e89d2ca535f6e3fbd1-Figure-1_Formatted_V1-PME.png


FIGURE 1: Patient disease distribution data

Discussion
Patients requiring tracheostomy after decompressive surgery always represent a challenge for
physicians [10]. Ranes et al. suggested tracheostomies can be divided into two categories, early
and late. Their study of tracheostomies had 1:1 randomization and the comparison is
somewhat conflicting (≤ 12 days versus > 12 days, p=0.004) [11].

In our study, the time spent on a ventilator in days was significantly lower in those receiving an
early tracheostomy as compared with ventilator time for patients receiving a late tracheostomy
(≤ 12 days versus > 12 days, p=0.004). Holzapfel et al. reported divergent results on mechanical
ventilation time and found no difference in ventilator time between early and late
tracheostomy [12]. However, Cavaliere et al. reported a shorter duration of ventilator time in
their early tracheostomy group with a high probability of discharge from ICU on the 28th day
[13].

While we found a lower incidence of VAP in the early tracheostomy group as compared to the
late tracheostomy group, Heffner et al. reported contradictory findings of a higher incidence of
VAP in early tracheostomy patients (55%) rather than late tracheostomy patients [14].

We found a lower mortality rate associated with early tracheostomy rather than late
tracheostomy. Nieszkowska et al. reported that early tracheostomies reduced long-term
mortality in brain injuries [15]. However, Diehl et al. reported that a late tracheostomy was
associated with a reduction in short-term mortality [16].

While our results indicate that an early tracheostomy is associated with a shorter hospital stay,
Francois et al. found no significant difference in the duration of hospital stay between early
and late tracheostomy [17]. A similar study reported that early tracheostomy was associated
with a reduced hospital stay for patients in the ICU (5%) compared to a late tracheostomy
(p=0.001) [18].

Our study was limited in that reviewing data from a single center limits the generalizability of
our study findings. Further studies with larger patient populations are warranted to confirm our
results.

Conclusions
Performing early tracheostomy following decompressive craniectomy had a significant impact
on reducing the ventilator use duration, mortality, VAP, and hospital stay compared to late
tracheostomy. Given the potential benefits of early tracheostomy in critical care patients
following decompressive craniectomy, physicians should consider early tracheostomy in
appropriate circumstances.

Additional Information
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2018 Qureshi et al. Cureus 10(12): e3699. DOI 10.7759/cureus.3699 5 of 7



IRB and EC. The committee is pleased to APPROVE your study. Animal subjects: All authors
have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All
authors have declared that there are no other relationships or activities that could appear to
have influenced the submitted work.

References
1. Andriolo BN, Andriolo RB, Saconato H, Atallah ÁN, Valente O: Early versus late tracheostomy

for critically ill patients. Cochrane Database Syst Rev. 2015, 1:007271.
10.1002/14651858.CD007271.pub3

2. Barquist ES, Amortegui J, Hallal A, Giannotti G, Whinney R, Alzamel H, MacLeod J:
Tracheostomy in ventilator dependent trauma patients: a prospective, randomized intention-
to-treat study. J Trauma. 2006, 60:91-97. 10.1097/01.ta.0000196743.37261.3f

3. Rumbak MJ, Newton M, Truncale T, Schwartz SW, Adams JW, Hazard PB: A prospective,
randomized, study comparing early percutaneous dilational tracheotomy to prolonged
translaryngeal intubation (delayed tracheotomy) in critically ill medical patients. Crit Care
Med. 2004, 32:1689-1694. 10.1097/01.CCM.0000134835.05161.B6

4. Young D, Harrison DA, Cuthbertson BH, Rowan K: Effect of early vs late tracheostomy
placement on survival in patients receiving mechanical ventilation: the TracMan randomized
trial. JAMA. 2013, 309:2121-2129. 10.1001/jama.2013.5154

5. Zheng Y, Sui F, Chen XK, et al.: Early versus late percutaneous dilational tracheostomy in
critically ill patients anticipated requiring prolonged mechanical ventilation. Chin Med J
(Engl). 2012, 125:1925-1930.

6. Bösel J, Schiller P, Hook Y, et al.: Stroke-related early tracheostomy versus prolonged
orotracheal intubation in neurocritical care trial (SETPOINT): a randomized pilot trial. Stroke.
2015, 44:21-28.

7. Trouillet JL, Luyt CE, Guiguet M, et al.: Early percutaneous tracheotomy versus prolonged
intubation of mechanically ventilated patients after cardiac surgery: a randomized trial. Ann
Intern Med. 2011, 154:373-383. 10.7326/0003-4819-154-6-201103150-00002

8. Terragni PP, Antonelli M, Fumagalli R, et al.: Early vs late tracheotomy for prevention of
pneumonia in mechanically ventilated adult ICU patients: a randomized controlled trial.
JAMA. 2010, 303:1483-1489. 10.1001/jama.2010.447

9. Cheung NH, Napolitano LM: Tracheostomy: epidemiology, indications, timing, technique, and
outcomes. Respir Care. 2016, 59:895-919. 10.4187/respcare.02971

10. Huang H, Li Y, Ariani F, Chen X, Lin J: Timing of tracheostomy in critically ill patients: a
meta-analysis. PLoS One. 2014, 9:92981. 10.1371/journal.pone.0092981

11. Ranes JL, Gordon SM, Chen P, Fatica C, Hammel J, Gonzales JP, Arroliga AC: Predictors of
long-term mortality in patients with ventilator-associated pneumonia. Am J Med. 2006,
119:897-813. 10.1016/j.amjmed.2005.12.034

12. Holzapfel L, Chevret S, Madinier G, Ohen F, Demingeon G, Coupry A, Chaudet M: Influence of
long-term oro- or nasotracheal intubation on nosocomial maxillary sinusitis and pneumonia:
results of a prospective, randomized, clinical trial. Crit Care Med. 1993, 21:1132-1138.

13. Cavaliere S, Bezzi M, Toninelli C, Foccoli P: Management of post-intubation tracheal stenoses
using the endoscopic approach. Monaldi Arch Chest Dis. 2017, 67:73-80.
10.4081/monaldi.2007.492

14. Heffner JE, Hess D: Tracheostomy management in the chronically ventilated patient . Clin
Chest Med. 2016, 22:55-69. 10.1016/S0272-5231(05)70025-3

15. Nieszkowska A, Combes A, Luyt CE, Ksibi H, Trouillet JL, Gibert C, Chastre J: Impact of
tracheotomy on sedative administration, sedation level, and comfort of mechanically
ventilated intensive care unit patients. Crit Care Med. 2016, 33:2527-2533.
10.1097/01.CCM.0000186898.58709.AA

16. Diehl JL, El Atrous S, Touchard D, Lemaire F, Brochard L: Changes in the work of breathing

2018 Qureshi et al. Cureus 10(12): e3699. DOI 10.7759/cureus.3699 6 of 7

https://dx.doi.org/10.1002/14651858.CD007271.pub3
https://dx.doi.org/10.1002/14651858.CD007271.pub3
https://dx.doi.org/10.1097/01.ta.0000196743.37261.3f
https://dx.doi.org/10.1097/01.ta.0000196743.37261.3f
https://dx.doi.org/10.1097/01.CCM.0000134835.05161.B6
https://dx.doi.org/10.1097/01.CCM.0000134835.05161.B6
https://dx.doi.org/10.1001/jama.2013.5154
https://dx.doi.org/10.1001/jama.2013.5154
https://scholar.google.com/scholar?q=intitle:Early versus late percutaneous dilational tracheostomy in critically ill patients anticipated requiring prolonged mechanical ventilation
https://www.ahajournals.org/doi/abs/10.1161/strokeaha.112.669895
https://dx.doi.org/10.7326/0003-4819-154-6-201103150-00002
https://dx.doi.org/10.7326/0003-4819-154-6-201103150-00002
https://dx.doi.org/10.1001/jama.2010.447
https://dx.doi.org/10.1001/jama.2010.447
https://dx.doi.org/10.4187/respcare.02971
https://dx.doi.org/10.4187/respcare.02971
https://dx.doi.org/10.1371/journal.pone.0092981
https://dx.doi.org/10.1371/journal.pone.0092981
https://dx.doi.org/10.1016/j.amjmed.2005.12.034
https://dx.doi.org/10.1016/j.amjmed.2005.12.034
https://journals.lww.com/ccmjournal/pages/articleviewer.aspx?year=1993&issue=08000&article=00010&type=abstract
https://dx.doi.org/10.4081/monaldi.2007.492
https://dx.doi.org/10.4081/monaldi.2007.492
https://dx.doi.org/10.1016/S0272-5231(05)70025-3
https://dx.doi.org/10.1016/S0272-5231(05)70025-3
https://dx.doi.org/10.1097/01.CCM.0000186898.58709.AA
https://dx.doi.org/10.1097/01.CCM.0000186898.58709.AA
https://dx.doi.org/10.1164/ajrccm.159.2.9707046


induced by tracheotomy in ventilator-dependent patients. Am J Respir Crit Care Med. 2016,
159:383-388. 10.1164/ajrccm.159.2.9707046

17. François B, Clavel M, Desachy A, Puyraud S, Roustan J, Vignon P: Complications of
tracheostomy performed in the ICU: subthyroid tracheostomy vs surgical cricothyroidotomy.
Chest. 2003, 123:151-156.

18. Golzari SE, Khan ZH, Ghabili K, et al.: Contributions of medieval Islamic physicians to the
history of tracheostomy. Anesth Analg. 2013, 116:1123-1132.
10.1213/ANE.0b013e3182884313

2018 Qureshi et al. Cureus 10(12): e3699. DOI 10.7759/cureus.3699 7 of 7

https://dx.doi.org/10.1164/ajrccm.159.2.9707046
https://pdfs.semanticscholar.org/a37a/30748627c6f976ece6c3a819e932b64c1f47.pdf?_ga=2.216746644.342536414.1541451982-1134410642.1536352690
https://dx.doi.org/10.1213/ANE.0b013e3182884313
https://dx.doi.org/10.1213/ANE.0b013e3182884313

	Early Versus Late Tracheostomy After Decompressive Craniectomy
	Abstract
	Objective
	Study design
	Materials and methods
	Results
	Conclusions

	Introduction
	Materials And Methods
	Results
	TABLE 1: Association between tracheostomy, gender, and age
	TABLE 2: Comparison of early versus late tracheostomy in terms of timing, VAP, mortality, and length of hospital stay
	FIGURE 1: Patient disease distribution data

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


