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Abstract
BACKGROUND: Tracheostomy has proven benefits for patients requiring prolonged mechanical ventilation. However, whether early

tracheostomy (ET, <10 days after injury) can also improve outcomes in patients with severe traumatic brain injury (TBI) (Glasgow Coma
oCale score =6) remains controversial. The aim of this study was to clarify this question,

METHODS: We searched 4 databases (PubMed, Web of Science, Elsevier ScienceDirect, and Cochrane Library) for articles comparing the
outcomes of ET with late tracheotomy or prolonged intubation in patients with severe TBI. Two reviewers were asked to record the major

outcome data as follows: length of intensive care unit (ICU) stay, duration of mechanical ventilation, morialifgs
Both random-effects and fixed-efiects models were used.
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P55/ Severe Traumatic brain

(Population/ Problem) : |injury

i~ 5% (Intervention) : Early tracheostomy(ET)

L fi. (Comparison) : late tracheostomy(LT) or
endotracheal
% (Outcomes) - length of ICU and hospital

stays, duration of
ventilation, mortality, and
incidence of pneumonia
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Search Strategy

We searched for articles published between January 1995 and
September 2017 comparing the effects of ET with those of late tra-
cheostomy or prolonged intubation on the outcomes of patients with
severe TBI in the PubMed, Web of Science, Elsevier, and Cochrane
key words and Medical Subject Heading terms: “traumatic brain
injury,” “brain trauma,” “tracheostomy,” and “outcome”. The re-
sults were limited to articles involving human subjects and published
in the English language, and the references were checked manually

for potent” ~ }
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Figure 1. Flow diggram of the study salecticn process.
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Data Extraction and Study Quality Assessment

Two independent reviewers evaluated the quality of studies and
performed data exteaction. The qualiy of RCT studies was
evaluated using a method for assessing risk of bias from the
Cochrane Collaboration, and observational studies were assessed
using the Newcastle—Ottawa Quality Assessment Scale. Data
extracted from eligible articles included name of first author, year
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an
investigators were called to discuss and reach a consensus,
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RESULTS

Our literature search identified a total of 71 potentially relevant
articles. After a review of utles and abstracts, 8 articles that met
our inclusion criteria were selected (Figure 1).°"" The details of
these studies are presented in Table 1. According to the
Newcastle—Ottawa Quality Assessment Scale, each of the 5
retrospective studies had a score of =5 points.
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\ET/Not-ET} Age (Yearsl,

Sample Size, ET/Not-ET, Definition of Early Late Tracheotomy or Time of
Study Year Country Total (ET/Mot-ET] Male Female Mean + SD Tracheotomy Prolonged Intubation Follow-Up
Bouderka 2004 Mpracco 62 [31/31) a8 032 20491 411 £ 17540 419 5—E days Prolongad intubation MAA
at al?
Ahmed and 20058 USA 55 [27/249) A5 (198) 2000812 4371 + 20/449 £ 236 7 dayz Late wracheotamy Al discharga
Kug'
Alali 2014 Canada 1142 1371,571] MSA A MNSa 8 days Late tracheotamy At dischargs
at al!’
Dunham 2014 USA 24 0154 MiA A 33 + 1337 £ 16 3—5 days Late trachentarmy Al dischargs
et al"”
Khalili 2017 lIran 152 (53,93 135 (50860 16 {313) 416 £ 19ES37.78 4 1855 =G days Late tracheotamy At discharga or
at al.™ & months

postdischarge

Siddigui 201% Fakistan 100 (48,51) MSA TS B4 = 179310 = 169 7 days Prolonged intubation  Awerage follaw-up
et al.™ & months
Sugerman 1997 California _ ) - - - - ischangsa
et al'”
Warg 2012 China ischarga
at al.' \
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ET not-ET Mean Difference Mean Difference
—Study or Subgroup Mean Cl
Ahmed Bouderka, M 2004 145 73 3 175 106 3 22%  -3.00[-7.53, 1.53] B
Ahmed, N 2006 18 7.7 27 258 1B 28 1.6% -6.80[-12.05 -1.59]
Dunham, C.M 2014 141 57 15 17 54 8 22% -2.90[-7.46, 1.66] |
Khalili, H 2017 2679 1316 53 3492 2007 99  1.6% -8.13[-13.44, -2.82] -
Shamim, M 2015 11 454 49 13 454 51 142% -2.00[-378 -0.22) —
Sugerman, H.J 1897 18 1 35 19 2 32 Tea% -300[377, -223] |
Wang, H-K 2012 149 89 16 221 TEB 80 1.9% -7.20[-12.04,-2.36] "
Total (95% Cl) ' 300 100.0% -3.08 [-3.75, -2.41] 4
Heterogeneity: Chi* = .65, df = 6 (P = 0.14(; I = 38%, N £ 6 &
Test for overall effect: £ = 9.00 (P < 0.00001 tavor for ET favor for not-ET
Figure 2, Leng’ WTP Oroups,
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ET nobET Mean Diffsrence Mean Diffarence
StudyorSubaroup  Mean S0 Total Mean S0 Total Weloht IV, Random, 35%Cl IV, Random, 95% C|
AbmedBouderka, M2004 157 6 T 20 16 2B 7% 430084, 2 "
Abmed, N 2006 5 73 3 75106 M 120% 00753153 1
Al AS 2014 3773 16 24 1 0 14 ANMM050 0 T
Dunham, CM 2014 1068 4 13685 5 208% -300/-569 031 T
Sharmim, M 2015 W1 &1 18 17 54§ 118%  -280[7.46,166 -
Wang,H-K 2012 059 511 16 667 511 8% B00[6T3 ST i
Total (35%C) 109 T 1000% 482(682, 400 ¢
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Figure 3, Duration o mechanical venfilation In the early trachegstomy (ET) and late tracheastomy or prolonged infubation no ET) groups,
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ET not-ET Mean Difference Mean Difference
| [V, Random, 95% C|

Ahmed, N 2006 24 885 27 28 1032 28 230%  -4.00[-9.07,1.07] —T
Alali, A.S 2014 20 1037 571 27 1333 571 366%  -7.00[-8.39,-5.61] &
Khalili, H 2017 3858 2018 53 464 2456 98 164% -7.82[-15.11,-0.53] —
Shamim, M 2015 20 1837 49 25 1837 51 164%  4.00[-3.20,11.20] o
Wang, H.-K 2012 B 24 16 468 2 50 80% -8.80[-20.93 333 -
Total (95% CI) 116 8- 100.0%  -4.79 [-6.63, -0.94] <
Heterogeneity: Tau? = 10.03; ChF=9.Bﬁ.df=4(P=U.D4 ' 1 ' '

20 -10 0 10 20
Favours for ET Favours for not-ET

Test for overall effect: 2= 2.44 (P =0.01)

B ET LT Mean Difference Mean Difference

Study or Subgroup  Me al Mean  SD Total Weigh xed, 95% Cl IV, Fixed, 95% Cl

Ahmed, N 2006 4 885 27 28 1032 28 66% 4.00[9.07,1.07] —

Alali, AS 2014 20 1037 571 27 1333 571 82.0% -7.00[-8.39,561] O

Khail, H 2017 3858 2018 53 464 2456 98 32% -7.82[15.11,-053] —

Wang, H.K 2012 B 24 16 468 22 50 12% -5.80[-20.93 3.3

Total (95% CI) 667 747 100.0% -6.85[-8.16, -5.54] ‘

Heterogeneity: Chit = 1.42, df =3 (P = 0.70 /S P S ——,

Test fﬂr overall Efﬂ.’!ﬂt. Z2=10.27 (F <0.00001 Favours [E}lparin'lantal] Favours [Dontl‘nl]

Figure 4. Length of hospital stay. (A) Early tracheostomy (ET) (not-ET). (B} ET compared with late tracheotomy (LT).
compared with late tracheostomy or prolonged intubation




Odds Ratio
M-H, Random, 95% Cl

Odds Ratio
M-H, om, 95% CI

ET not-ET
_ Study or Subgroup Events Total Events Total Waight
141RCT
Ahmed Bouderka, M 2004 12 3 7 3 85
Dunham, C.M 2014 0 15 0 2]
Sugerman, H.J 1997 3 3 1 32 23%
Subtotal (95% Cl) 81 72 11.2%
Total events 17 8

Heterogeneity: Tau® = 0.00; Chi* =048, df =1 (P =049); *=0%
Test for overall effect Z = 1.88 (P = 0.06)

1.4.2 no-RCT

Ahmed, N 2006 i 2 5 28 66%
Alali, A.S 2014 48 5T 3B 5711 56.9%
Khalili, H 2017 10 53 18 99 15.0%
Shamim, M 2015 4 49 9 5 T.0%
Wang, H-K 2012 2 1B 4 50 34%
Subtotal (95% CI) 716 799 88.8%
Total events 71 75

Heterogengity: Tau? = 0.00; Chi® = 3,16, df =4 (P = 0.53); 12 = 0%
Test for overall effect: 2 = 0.76 (P = 0.45)

Total (95% CI) 797

Total events 88 83
Heterogenelty: Tau? = 0.00; Chi*=5.92, df=6 (P =043 @
Test for overall effect: Z=1.34 (P =0.18)

Test for subarnun differences: Chif=229, df=1(P=0.13). B =56.4%

871 100.0%

Figure 5. The rate of mortality in the early tracheostomy (ET)
and late tracheostomy or prolonged intubation (not-ET) groups.
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ET not-ET Odds Ratio Odds Ratio

_StudyorSubgroup  Events Tofal Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% ClI

1.5.1 RCT

Ahmed Bouderka, M 2004 18 31 19 31 32%  0.87[0.32 241]

Dunham, C.M 2014 7 15 4 9 11%  1.09[0.21,576]

Sugerman, H.J 1997 17 35 17 32 36%  0.83[0.32 2.18] -

Subtotal (95% CI) 81 72 7.9%  0.89[0.47,1.68) ~i—

Total events 42 40

Helerageneity: Chi* = 0.08, df =2 (P = 0.96); I = 0%
Test for overall effect: Z = 0.37 (P = 0.71)

1.5.2 not-RCT

Ahmed, N 2006 1 27 14 28 3.3%
Alali, A.S 2014 238 511 o M T0.1%
Khalili, H 2017 28 53 59 88  T7%
Shamim, M 2015 22 48 32 51 659%
Wang, H.-K 2012 7 16 38 50 4.1%
Subtotal (35% CI) 716 799  92.1%
Total events 306 444

Heterogeneity: Chi* = 3.18, df = 4 (P = 0.53); P = 0%
Test for overall effect: Z = 4.52 (P < 0.00001)

Total (95% CI) 797 871 100.0%

Total events 348 =¥,
Heterogeneity: Chiz=4.31,df=7 (P =0.74 @

Test for overall effect: Z = 4.42 (P < 0.00001)
Test for subarnun differences: Chi2=1.04. df =1 (P=0.311. F=3.8%

Figure 6. The incidence of pneumonia in the early tracheostomy (ET)
and late tracheostomy or prolonged intubation {not-ET) groups.
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CONCLUSIONS

» ET (within 10 days) in patients with severe TBI
IS recommended, considering the benefit of ET
on the length of ICU and hospital stays, duration
of ventilation,and incidence of pneumonia.

» ET cannot reduce the mortality rate.
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