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Other studies (not randomised controlled trials): brain injury
Forte and colleagues 200952

Methods Retrospective study of the effect of ice over decompressive craniectomy site on ICP and temperature reduction

Participants n = 23, mean age 48.9 (range 16–83) years, 13 female

Severe TBI n = 6: SAH 10; ischaemic stroke, four; brain tumour, two; ICH, one; plus refractory intracranial hypertension and 
decompressive craniectomy

Participating sites: Neurosurgical ICUs in two Portuguese hospitals

Language: English

Follow-up complete: Yes

Temperature measurement sites: Intracranial (site not specified); oesophageal

Interventions Cooling by ice packs over decompressive craniectomy site

Time from injury to start of cooling: Not reported but cooling was for ICP reduction not neuroprotection

Time from start of cooling to target: Target was ICP reduction and cooling was continued to achieve this

Target temperature: Target variable was ICP ≤ 20 mmHg

Duration of cooling: Mean 61.7 (range 20–96) hours; time depended on stable ICP during rewarming and improvement on CT

Rewarming: ‘Gradual and passive rewarming of the brain, with the intermittent application of ice packs to the area of the 
craniectomy’ keeping ICP stable and avoiding ‘abrupt’ rise in brain temperature

Outcomes ICP, temperature, mortality in ICU and GOS on discharge from ICU

Temperature results: Mean intracranial temperature reduced from 37.1 ºC (range 35.3–38.9 ºC), prior to cooling, to mean 35.2 ºC 
(range 33.6–37.6 ºC) over 48 hours following start of cooling (p < 0.0001)

Range of temperature change with cooling +0.3 °C to –4.5 °C

ICP results: Mean ICP reduced from 28 mmHg (18–64 mmHg), in the pre-cooling period, to 13 mmHg (2–51 mmHg) in the post-
cooling period (p = 0.0001). ‘During the pre-cooling period, 19 of the 23 (82.60%) patients presented ICP higher than or equal to 
20 mmHg and only two patients (8.69%) maintained an ICP over 20 mmHg after cooling’
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TraumaTec Neuro-Wrap Neuro ICU Study
Miller 200953 (abstract of the protocol); interim data on nine patients 
provided by principal investigator, Professor Claudia Robertson 
(3 January 2011)

Methods Descriptive, non-randomised single group study to determine rate and degree of brain cooling with TraumaTec Neuro-Wrap

Participants Total n = 20, with the data provided are for the first nine; age and gender not reported

Brain injury

Participating sites: Single neuro ICU in USA

Language: English

Follow-up complete: No – interim data

Temperature measurement sites: Intracranial and core body (sites not specified)

Interventions Head and neck cooling for 8 hours with circulating water device (TraumaTec Neuro-Wrap)

Outcomes Rate and degree of intracranial cooling, complications

Temperature results: Mean start brain temperature 37.5 ± 1 °C; lowest brain temperature 35.5 ± 1.4 °C, difference 2.0 °C, 
body temperature remained constant between 37.8 °C and 36.7 °C. Lowest brain temperature achieved was 33.1 °C, with 
corresponding core temperature of 37.1 °C. Lowest core body temperature seen in any subject was 36.2 °C

Complications: No systemic complications or local complications attributable to the device, e.g. skin irritation of the scalp or neck, 
restriction of jugular venous drainage by the neck section resulting in ICP elevations, or compression of neck structures resulting 
in barostimulation and changes in blood pressure

Notes Graph supplied with unpublished data shows cooling for 6.5 hours

Rhinochill Neuro ICU Study
Sung and colleagues 200954 (abstract of protocol and interim 
data); abstract of completed study www.benechill.com/wp/
clinical-program/clinical/neuro-icu-cooling-study/ (accessed 1 
November 2010); full report (submitted for publication) provided 
by Dr Denise Barbut (14 April 2011), now published as Abou-Chebl 
and colleagues 201158

Methods Non-randomised single group safety and feasibility study of intranasal cooling induction with the Rhinochill device

Participants Total n = 15, mean age 50.3 (range 21–88) years, 9 female

Five ICH, 5 ischaemic stroke, 5 TBI with a clinical indication for cooling (e.g. raised ICP or fever), baseline NIHSS 26.7 ± 6.7

Participating sites: Three neuro ICUs in USA

Language: English

Follow-up complete: Yes, to planned 24 hours but one patient only received 30-minute cooling

Temperature measurement sites: Intracranial (parenchyma) n = 11; tympanic n = 10; core trunk rectal n = 10, bladder n = 2, 
pulmonary artery n = 2, oesophageal n = 1

Interventions Intranasal cooling (Rhinochill) for 1 hour for fever control (n = 9) or neuroprotection/ICP reduction (n = 6), followed by local standard 
cooling methods

Outcomes Temperature reduction and ICP reduction at 1 hour, adverse events, 24-hour follow-up (temperatures, vital signs, neurological 
examination, rhinoscopy, chest radiograph, brief smell identification test if conscious), repeat rhinoscopy and smell test at 2 weeks 
after cooling or discharge if sooner

Temperature results after 1 hour of cooling: Intracranial temperature reduction mean 1.4 ± 0.4 °C (n = 11 of 15), core trunk 
temperature reduction 1.1 ± 0.6 °C (n = 15)

ICP results: Mean initial ICP = 16 mmHg, mean reduction after 1 hour of cooling = 5.2 mmHg (32.5%)

Complications: Transient minor nasal erythema and discharge was seen on rhinoscopy

One device-related serious adverse event: Mean arterial pressure rise (75–94 mmHg) within 15 minutes of start of cooling, 
resolved by stopping the device and administering sedation

Notes Mean ICP was not raised, presumably because ≤ 6 of 15 patients were being cooled for raised ICP

Smell tests were possible in no patients at 2 weeks because dead (n = 6) or not conscious

Funded by Benechill Inc.


