
Table S1. Search Strategy (Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-

Indexed Citations, Daily and Versions(R)). 

 Search Terms Results 

1 traumatic brain injury.mp.  30967  

2 traumatic brain injury.tw.  29753  

3 severe traumatic brain injury.tw.  3845  

4 sTBI.mp.  244  

5 sTBI.tw.  244  

6 TBI.mp.  21074  

7 TBI.tw.  20709  

8 brain injury.mp.  55540  

9 brain injury.tw.  52634  

10 head injury.mp.  17336  

11 head injury.tw.  16755  

12 head trauma.mp.  8338  

13 head trauma.tw.  8081  

14 brain trauma.mp.  2352  

15 brain trauma.tw.  2252  

16 cerebral trauma.mp.  745  

17 cerebral trauma.tw.  742  

18 cerebral injury.mp.  2079  

19 cerebral injury.tw.  2064  

20 craniocerebral trauma.mp  22521  

21 craniocerebral trauma.tw  1314  

22 cranial trauma.mp  769  

23 cranial trauma.tw  762  

24 cranial injury.mp  274  

25 cranial injury.tw  269  

26 
1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 

or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25  
103098  

27 intracranial hypertension.mp.  9566  

28 intracranial hypertension.tw.  6903  

29 refractory intracranial hypertension.mp.  218  

30 intracranial pressure management.mp.  37  

31 intracranial pressure management.tw.  35  

32 ICP control.mp.  94  

33 ICP-lowering.mp.  46  

34 27 or 28 or 29 or 30 or 31 or 32 or 33 10321  

35 cerebrospinal fluid drainage.mp.  665  

36 cerebrospinal fluid drainage.tw.  651  

37 CSF drainage.mp.  754  

38 CSF drainage.tw.  747  

39 external ventricular drain.mp.  647  

40 external ventricular drain.tw.  529  

41 external ventricular drainage.mp.  719  

42 external ventricular drainage.tw.  691  

43 ventriculostomy.mp.  3169  



44 ventriculostomy.tw.  2271  

45 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44  5753  

46 26 and 34 and 45  107  

47 limit 46 to (english language and humans)  87  



Table S2. Studies with Biased Population and Reasons for Exclusion. 

Author, year Theme  Early/ Late Reasons for bias Study Type 

Lee, 1998 [S1] ICP monitoring  Early 

Included only patients with diffuse axonal 

injury (which is a subgroup of TBI patients 

that fitted a strict clinical and radiographic 

diagnosis) 

Prospective observational 

Kelly, 1999 [S2] Sedation (propofol vs morphine) Early  

Reported data for patients receiving 

sedation according to titration schedule; CSF 

drainage (step 1) precedes sedation (step 2) 

in the stepwise control of ICP. & 

Exclusion criteria of study based on 

medications (e.g. trial drugs not 

administered within/ for a certain period of 

time)  

RCT 

Joseph, 2004 [S3] Decompressive laparotomy  Early 

Retrospective review of patients who 

underwent decompressive laparotomy, used 

when all other ICP-lowering methods have 

failed. These patients are expected to have 

worse outcomes.  

Retrospective observational 

Salim, 2004 [S4] 

High frequency percussive ventilation 

in adult respiratory distress syndrome 

(ARDS)  

Early 

Included patients only if they have sTBI, 

EVD, and ARDS. 

ARDS in sTBI may increase ICP and reduce 

CPP  

Retrospective observational 

Olivecrona, 2007 [S5] DC Early  
Reported data for patients receiving DC, an 

intervention after CSF drainage 
Retrospective observational 

Oddo, 2009 [S6]  Hyperosmolar therapy  Early  

Analysed patients who received 

osmotherapy to treat RICH (ICP >20 mmHg 

for >10 minutes despite initial medical 

management). CSF drainage is part of the 

initial medical management  

Retrospective observational 



Rubiano, 2009 [S7] Early DC Early 

Reported the data of 16 patients out of 179 

patients who had received ventriculostomy 

to analyse the effectiveness of early DC 

Retrospective observational 

Marshall, 2010 [S8] 
Barbiturates  

(pentobarbital coma (PBC)) 
Early 

Selected and analysed patients with ICP 

monitors AND who received PBC for 

treatment of RICH despite failure of best 

medical treatment. As all these patients are 

resistant to medical therapies, they may 

have worse outcome. 

Retrospective observational 

Weiner, 2010 [S9] DC  Early  

Selected patients who had medically 

intractable intracranial hypertension, and 

underwent a delayed DC for elevated ICP 

Retrospective observational 

Shi, 2015 [S10]  DC + EVD  Early  

Selected patients who had severe 

craniocerebral trauma patients with acute 

post-traumatic cerebral hemispheric brain 

swelling (ACHS). 

Retrospective observational 

Jagannatha, 2016 [S11] 
Hyperosmolar therapy  

(mannitol vs hypertonic saline) 
Early 

Reported data for patients receiving 

osmotherapy, but osmotherapy is a second 

line therapy, used if ICP remained elevated 

>20 mmHg for > 10 minutes despite CSF 

drainage; Study failed to report those with 

CSF drainage but no osmotherapy 

RCT 

Honeybyul, 2012 [S12] DC and post-traumatic hydrocephalus Late 

Analysed patients who had a DC; DC is 

considered if ICP could not be maintained 

below 20 mm Hg despite maximal medical 

management 

Retrospective observational 

Ho, 2014 [S13] DC and blood brain barrier disruption  Late 

Selected patients who required DC after 

sTBI and EVD. 

DC is considered if ICP could not be 

maintained below 20 mm Hg despite 

maximal medical management 

Retrospective observational 

CSF, cerebrospinal fluid; DC, decompressive craniectomy; EVD, external ventricular drain; ICP, intracranial pressure; RCT, randomised controlled study; RICH, 

refractory intracranial hypertension; (s)TBI, (severe) traumatic brain injury. 
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Table S3. Potentially relevant ongoing clinical trials. 

# Clinical Trials URL 

1 

Assessing the Accuracy and the Impact of Standard-

practice Ventricular Drainage on Intracranial Pressure 

Measurements Following Traumatic Brain Injury (Dual 

ICP) 

https://clinicaltrials.gov/ct2/show/N

CT02911675 0967  

2 
Decompressive craniectomy for mass effect in severe head 

injury 

http://www.isrctn.com/ISRCTN201

3942129753  

3 
Bactericidal External ventricular drainS in paTients with 

Traumatic Brain Injury (BEST-TBI) 

http://www.anzctr.org.au/ACTRN1

2614001175662.aspx3845  

4 Markers of Brain injury study (MOBI) 
http://www.anzctr.org.au/ACTRN1

2612000899842.aspx244  

  

https://clinicaltrials.gov/ct2/show/NCT02911675
https://clinicaltrials.gov/ct2/show/NCT02911675
http://www.isrctn.com/ISRCTN20139421
http://www.isrctn.com/ISRCTN20139421
http://www.anzctr.org.au/ACTRN12614001175662.aspx
http://www.anzctr.org.au/ACTRN12614001175662.aspx
http://www.anzctr.org.au/ACTRN12612000899842.aspx
http://www.anzctr.org.au/ACTRN12612000899842.aspx
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Table S4. Risk of Bias Assessment of Included Studies. 

Randomised Controlled Trials (Cochrane Collaboration’s Risk of Bias Tool) 

Study Study/Domain  Risk of Bias Assessment 

Kerr, 2001 [28] 

Random sequence generation  

Allocation concealment  

Blinding  

Blinding of outcome  

Incomplete data  

Selective reporting 

Other sources of bias  

 

Low 

Unclear 

Unclear 

Unclear 

Low 

Low 

Low 

Dizdarevic, 2012 [33] 

Random sequence generation  

Allocation concealment  

Blinding  

Blinding of outcome  

Incomplete data  

Selective reporting 

Other sources of bias 

Low 

Unclear 

High 

High 

Low 

Low 

Low 

Non-randomised studies/ Observational Studies (ROBINS-I) 

Study Study/ Domain  Risk of Bias Assessment 

Rosner, 1995 [27] 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

Serious 

Low 

Low 

NI 

Moderate 

Moderate 

Low 

Serious 

 

Pillai, 2004 [29] 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

Serious 

NI 

Low 

NI 

NI 

Serious 

Low 

Serious 

 

Kinoshita, 2006 [30] 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

Serious 

NI 

Serious 

NI 

NI 

Serious 

Low 

Serious 

 

 

Timofeev, 2008 [1] 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Moderate 

Low 

Serious 
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Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

NI 

Low 

Low 

Moderate 

Serious 

 

Griesdale, 2010 [31] 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

Moderate 

Low 

Critical 

NI 

Low 

Serious 

Low 

Critical 

 

Zeng, 2010 [32] 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

Serious 

Low 

Serious 

NI 

Low 

Serious 

Moderate 

Serious 

 

de Andrade, 2011 [34] 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

Serious 

Low 

Low 

NI 

Low 

Serious 

Low 

Serious 

 

Kasotakis, 2012 [35] 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

Serious 

Serious 

Moderate 

NI 

Serious 

Moderate 

Moderate 

Serious 

 

Yuan, 2013 [36] 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

Moderate 

Low 

Moderate 

NI 

Low 

Serious 

Low 

Serious 

 

Nwachuku, 2014 [37] Bias caused by confounding  Moderate  
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 Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

NI  

Low  

NI 

NI 

Critical  

Moderate  

Critical 

 

Childs, 2015 [38] 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

Serious 

Low 

Moderate 

NI 

Low 

Serious 

Moderate 

Serious 

 

Liu, 2015 [39] 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

Low 

Low 

Low 

NI 

Moderate 

Serious 

Low 

Serious 

 

Khalili, 2016 [40] 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

Low 

Low 

Moderate 

NI 

Serious 

Serious 

Low 

Serious 

 

Akbik, 2017 [41] 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

Serious 

Low 

Moderate 

NI 

Serious 

Moderate 

Low 

Serious 

 

Aiolfi, 2018 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Moderate 

Low 

Serious 

Low 

Low 

Low 

Moderate 

Serious 
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Overall 

 

Klein, 2018 [42] 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

Moderate 

NI 

Low 

NI 

Moderate 

Moderate 

Low 

Moderate 

 

Bales, 2019 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

 

Low 

Low 

Moderate 

Low 

Low 

Low 

Moderate 

Moderate 

Lescot, 2012 [2] 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

Serious 

Serious 

Low 

NI 

Serious 

Serious 

Low 

Serious 

 

Bhargava, 2013 [18] 

Bias caused by confounding  

Bias of selection of participants into the study  

Bias in classification of interventions  

Bias caused by deviations from intended 

intervention 

Bias caused by missing data  

Bias in measurement of outcomes 

Bias in selection of the reported result  

Overall 

Serious 

Low 

Critical 

NI 

Low 

Low 

Low 

Critical 

 


