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ABSTRACT

Studies regarding effects of body positioning on intracranial pressure (ICP) and
cerebral perfusion pressure (CPP) have been found. The conclusion about best practice in
positioning from those studies is needed. The purpose of this meta-analysis was to summarize the
best available evidence related to body positioning in management of ICP and CPP in patients
with cerebral injury. Study reports published between 1980-2009 were searched from electronic
databases of Cochrane Library, CINAHL, Medline, Science Direct, Blackwell Synergy, and
Proquest Medical Library. Randomized controlled trials (RCTs) of body positioning on ICP
and/or CPP in cerebral injured patients were included. Two reviewers completed quality
assessment and data extraction independently using the standardized tools for evidence of
effectiveness developed by the Joanna Briggs Institute. A meta-analysis of pooled data using the
Cochrane Collaboration’s Review Manager Version 5.0 software was performed for data analysis.
Effect sizes (weighted mean difference [WMD]) and 95% confidence interval (CI) were
calculated.

The results of analysis revealed that 9 English-language studies met inclusion criteria.
All studies were conducted in intensive care units using oneself-controlled repeated measures

experimental design. ICP and/or CPP of cerebral-injured patients were compared between



backrest supine (0°), 15°, 30° and 45° head elevation. Regarding ICP, 4 studies showed that 15°
had less ICP than 0° (WMD = -2.23 [-2.72, -1.74]). Nine studies indicated that 30° had less ICP
than 0° (WMD = -5.18 [-5.60, -4.77]). Three studies revealed that 45° had less ICP than 0°
(WMD = -8.90 [-9.77, -8.02]). Four studies revealed that 30° had less ICP than 15° (WMD = -2.75
[-3.20, -2.30]). Three studies showed that 45° had less ICP than 15° (WMD = -3.91 [-4.79, -3.03]),
but more than 30° (WMD = 1.90 [1.20, 2.61]).

In terms of CPP, 4 studies revealed that lying in 15° had less CPP than 0° (WMD = -4.71
[-5.60, -3.83]). From 9 studies, 30° position had less CPP than 0° (WMD = -5.98 [-6.75, -5.22]).
Three studies concluded that 45° had less CPP than 0° (WMD = -4.37 [-5.93, -2.80]). Four
studies supported that 30° had less CPP than 15° (WMD = -2.21 [-3.08, -1.34]). As found in 3
studies, 45° revealed less CPP than 15° (WMD = -2.69 [-4.25, -1.12]), and 30° (WMD = -4.70 [-6.27,
-3.14]).

In conclusion, these meta-analyses revealed that the best position, in terms of the
effect sizes, for reducing ICP in cerebral injured patients was 30° backrest head elevation while
for increasing CPP was lying flat or 0°. These results support the general agreement that both ICP
and CPP are high when the patient is in the horizontal position. These meta-analyses also support
the traditional clinical practice for patients with head trauma that moderate (15° to 30°) head

elevation is appropriate in reducing ICP and preserving cerebral perfusion.



