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Characteristics of excluded studies

Traumatic brain injury

Zhmurko 197193 (USSR study, language Russian)

TBI, n = 149 cooled

Interventions: Head cooling with passive (ice and salt) cooling helmet, target 
temperature not reported. Cooling duration: mild TBI 8 hours (if ICP normal), 
12 hours (raised ICP); moderate TBI (usually raised ICP) 2 × 8-hour cooling, 
16-hour interval; severe TBI 2 × 12 hours’ cooling, 12-hour interval; skull 
fracture 12 hours or 24 hours cooling × 2 or more

Outcomes: ‘Disappearance of pathological symptoms’, hospital length of 
stay

Not a randomised trial although there was a control group (n = 128) 
but no information is given about their care. ICP values not reported

Insufficient information on temperature to assess temperature 
reduction. Temperature measurement sites: axilla and ?ear canal 
(i.e. method described by Bukov VA, Vinogradov VI. Khirurgiya, 
1968;10:50). It seems likely this was ear canal temperature 
because a slightly later paper by Bukov and Vinogradov reports that 
‘temperature of the auditory canal wall near the tympanic membrane 
reflects temperature of the basal brain portion with a precision up 
to ± 0.4 °C’ (Bukov et al. Determination of brain temperature during 
cooling of the head. Vestn Khir Im II Grek 1970;104:113–14)

Ioffe and Sumskii 197792 [USSR study (Moscow), language Russian]

TBI, n = 56 (33 comatose, 9 sedated, 18 with tracheostomy for assisted 
breathing)

Interventions: Convective head cooling with ‘fluidocraniotherm’ device, 
lowest air temperature –5 °C, target temperature of cerebral cortex 28–
30 °C, maintaining rectal temperature at 33–34 °C. Duration: 6–29 hours 
with repeat cooling if patients’ condition worsened (e.g. ICP rise). Two 
patients required body warming (45 °C air) because of excessive rectal 
temperature reduction

Outcomes: Mortality (? in hospital)

Not a randomised trial

Insufficient information on temperature to assess temperature 
reduction. In hyperthermic patients the target brain temperature 
of 28–30 °C was not always achieved but normothermia was 
achievable (decrease from 39.5–40 °C to 36.5–37 °C). Temperature 
measurement sites: intracranial (n = 15), external auditory meatus, 
oesophagus, rectum. Note: This is an early report of the clinical use 
of intracranial temperature measurement in humans

Kang and colleagues 2004162 (Language Chinese)

Total n = 81, of whom severe TBI (GCS 3–8) n = 40

Interventions: In severe TBI group: head and neck cooling with cooling pads 
and ‘drugs that reduce temperature ’ (n = 22) vs ‘normal care’ (n = 18)

Outcomes: Immune function, mortality and disability

Insufficient information on methods to assess quality. Patients 
‘divided’ into groups

Insufficient information on temperature to assess temperature 
reduction

Liu and colleagues 200675 (Chinese study, published in English)

TBI (GCS ≤ 8), total n = 66

Interventions: Cooling started on admission or after craniotomy. Head 
cooling with water circulating hood and neck cooling with frozen gel 
pads – brain surface temperature reduced to 33–35 °C ‘within 2 hours 
in most patients’, rectal temperature 36.5–37.5 °C (n = 22) vs systemic 
hypothermia – aim rectal temperature 33–35 °C but ‘about 37 °C’ in 
results (n = 21) vs normothermia – brain and rectal temperatures ‘about 
37 °C throughout’ (n = 23)

Outcomes: ICP, SOD, complications of hypothermia, GOS at 2 years

Not a randomised trial. Although the paper reports that ‘each patient 
was assigned to one of three groups according to a randomization 
table’ [p. 59, according to the corresponding author it was not a 
randomised trial (personal communication, 12 January 2007)]. 
Described as ‘double-blind’ but unclear how investigators were 
blinded to the intervention, no information on blinding of analysis 
or outcome assessment or intention to treat (but intention to treat 
presumed for GOS because follow-up numbers reported and no 
mention of crossover)

Some patients in the head-cooled group may not have received head 
cooling. as it was applied intermittently ‘on each of three successive 
days for 0–6 hours (average 4.5 hours) according to the patient’s 
condition’ (p. 59)

Insufficient information on temperature to assess temperature 
reduction. In the results rectal temperature in the systemic 
hypothermia group is reported as ‘about 37 °C’ but the aim was 
33–35 °C, communication with the corresponding author failed 
to clarify this. Temperature measurement sites: ‘brain surface 
temperature’, rectal

Mean (SD) ICP data are reported at 24, 48 and 72 hours after 
injury and was not significantly different between head-cooled and 
systemically cooled patients, and was significantly lower in these 
groups than in the uncooled patients. But mean ICP was high in 
all groups at all time points. The lowest reported values were in 
systemically cooled patients at 72 hours: mean 26.48 ± 3.75 mmHg
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Qiu and colleagues 2006a147 (Chinese study published in English)

TBI (GCS ≤ 8), total n = 90

Interventions: Mean 4.1 hours after admission or after craniotomy. Head 
cooling with water circulating hood and neck cooling with frozen gel 
pads – brain temperature 33–35 °C ‘within 2 hr’, rectal temperature 
37.5 °C (n = 45) vs normothermia – brain temperature ‘about’ 37 °C, rectal 
temperature ‘about’ 38 °C (n = 45)

Outcomes: ICP at 24, 48 and 72 hours after injury; complications of 
hypothermia; GOS 6 months

Not a randomised trial

Temperature measurement sites: intracranial (10 mm below cortex or 
where ICH was evacuated), rectal

Figure 1 shows brain temperature every 12 hours for 96 hours and 
figure 2 the rectal temperature. But the scale was judged too small 
to reliably extract the data and it is not clear how the data were 
calculated (e.g. at a single time point or over each 12-hour period). 
Cooling duration was 72 hours, followed by ‘natural rewarming’. 
By 90 hours, mean brain temperature still appears to be in the 
cooled range below 35°C, i.e. 20 hours after start of cooling (figure 
1). The text reports that: ‘After cessation of hypothermia, the brain 
temperature returned to baseline in 8.4–20.6 h’ (p. 997). Baseline 
was approximately 37 °C (figure 1)

Brain temperature appears to be consistently approximately 1 °C 
lower than rectal temperature in the non-cooled patients (figures 1 
and 2), which seems unusual

Qiu and colleagues 2006b76 (Chinese study published in English)

TBI (GCS ≤ 8), total n = 96

Interventions: Head cooling with water circulating hood and neck cooling 
with frozen gel pads to nasopharyngeal temperature 33–35 °C (n = 24) 
vs systemic cooling – rectal temperature 34.5–36 °C ‘or at the similar 
nasopharyngeal temperature’ to the head cooled group (n = 30) vs 
‘normothermia’ (n = 42)

Outcomes: Thrombocytopenia days 1, 3, 5 and 7; GOS at 1 year

Insufficient information on methods to assess quality. Patients 
‘randomised’/’categorised’ but no details. No intention-to-treat 
analysis. Loss to follow-up: 40 of 96 patients enrolled did not have 
GOS at 1 year reported because it seems that only the patients who 
developed thrombocytopenia were followed up

Insufficient information on temperature to assess temperature 
reduction. Temperature measurement sites: nasopharyngeal, 
intracranial (10 mm below cortex or where ICH was evacuated), rectal

Qiu and colleagues 2007163 (language Chinese) and Qiu and colleagues 
2007164 (conference abstract in English)

TBI (GCS 4–8), total n = 37

Interventions: Head and neck cooling + decompressive craniectomy (n = 16) 
vs normothermic control patients (n = 21)

Outcomes: ICP, complications, GOS 6 months

Not a randomised trial

Insufficient information on temperature to assess temperature 
reduction

Fang 2009165 (language Chinese)

TBI (GCS 3–8), total n = 91

Interventions: Hemicraniectomy + head and neck cooling (n = 49) vs 
hemicraniectomy (n = 42)

Outcomes: ICP and prognosis

Retrospective study – not a randomised trial

Insufficient information on temperature to assess temperature 
reduction


