Arizant Protocol For Using Bair Hugger®
Healthcare and Ranger” Warming Products

All patients having general or regional anesthesia should have a perioperative temperature management plan.
Usually this plan will indicate the maintenance of normothermia (37°C). In specific cases, the plan will specify
therapeutic hypothermia. The plan must be appropriate to patient and procedure.

The following steps offer suggestions for a protocol for using Bair Hugger® and Ranger® systems to maintain normo-
thermia in those surgical patients for whom therapeutic hypothermia is not indicated.

1. Preprocedural warming should be considered for surgical and interventional patients, unless hypothermia is a desired condition.

Rationale:

¢ Core temperature drop -1.6°C, on average, in the first hour following the induction of general or regional anesthesia.'>!?
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e As little as 15 minutes of forced-air warming is sufficient to reduce the severity of redistribution temperature drop."”

* Using forced-air warming prevents the decline in temperature associated with redistribution heat loss and decreased metabolic heat

production.'*"

2. All patients having general or regional anesthesia should have their core temperature monitored every 10-20 minutes or according to
established institutional protocols.

Rationale:
* Anesthetized patients cannot regulate their temperature.'”

¢ Temperature should be monitored to record trends and allow for intervention when the temperature has the potential to fall below 36°C.

* Core temperature less than 36°C is associated with many adverse outcomes.'®

3. Core temperature should be maintained above 36°C (96.8°F) throughout the perioperative period.
Patients who fall below 36°C should be treated with forced-air warming.*

Rationale:

e Published, peer-reviewed studies show that a core temperature of less than 36°C results in adverse outcomes for surgical patients.
Outcomes decline in a linear fashion as temperature drops below 36°C: including increased blood requirements,' wound infection,?
hospital stays,” myocardial morbidity,>* mortality,>*” and discomfort.

* Forced-air warming is the most clinically effective warming modality and it transfers the greatest amount of heat as compared to other
warming modalities.®’

* A meta analysis of 18 published studies shows that a core temperature of 1.5°C below normal causes many adverse outcomes resulting
in associated per patient costs of $2,500 to more than $7,000 on average.’

* 36°C has been recommended as a minimum core temperature in surgical patients.'

4. All patients at risk of hypothermia, including mild hypothermia, should be treated with forced-air warming.*
Some risk factors for hypothermia are:

* Expected major fluid or blood losses

e Large volume irrigation

e Major body cavity exposure during surgery
* Pediatric patients

* Elderly patients

Rationale:
* Core temperature drops -1.6°C, on average, in the first hour after induction of general or regional anesthesia.'*' Most of this heat loss
is from anesthesia-caused vasodilation, which results in redistribution of heat from the body core to the colder periphery.

* Forced-air warming is the most clinically effective warming modality and it transfers the greatest amount of heat as compared to other

warming modalities.®”'®

e Using forced-air warming prevents declines in temperature associated with redistribution heat loss and decreased metabolic heat

production.'»1318

*When using forced-air warming, follow manufacturers’ instructions for use, indications, contraindications and warnings.
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5. Blood and infused fluids should be warmed when the expected infusion rate exceeds 1 liter per hour.

Rationale:

¢ The administration of unwarmed fluids can cause reductions in body temperature. Each liter of intravenous fluid infused at ambient
temperature into adult patients, or each unit of blood infused at 4°C, decreases the mean body temperature approximately 0.25°C.
This cooling effect is cumulative - increasing amounts of cold infused fluids causes greater declines in patient temperature.®

e Published, peer-reviewed studies use forced air-warming in combination with fluid warming to maintain normothermia in surgical
patients.'?

* Rapid infusion of cold blood via a central venous catheter may cause cardiac arrhythmias or even arrest.'

¢ Cold blood is viscous, difficult to infuse, and worsens peripheral vasoconstriction.'?

6. Patients who have core temperatures less than 36°C upon admission to the PACU or ICU should be warmed with forced-air warming.

Rationale:
¢ See Number 3 and Number 4

e The mean duration of post-operative shivering is reduced in patients warmed by forced-air warming compared to warm cotton blan-
kets.”
7. Patients should not be discharged from the PACU or ICU unless their core temperature is greater than 36°C.

Rationale:
e See Number 1, Number 3, and Number 4.

¢ The duration of PACU stay is directly related to patient temperature.'®

=

Schmeid H, et al. Mild intraoperative hypothermia increases blood loss and allogenic transfusion requirements during total hip arthroplasty.

Lancet 1996; 347: 289-92.

Kurz A, et al. Perioperative normothermia reduces the incidence of surgical wound infection and shortens hospitalization. N Eng ] Med 1996; 334: 1209-15.

Frank SM, et al. Perioperative maintenance of normothermia reduces the incidence of morbid cardiac events: A randomized clinical trial. JAMA 1997; 277: 1127-34.
Frank SM, et al. Unintentional hypothermia is associated with myocardial ischemia. Anesthesiology 1993; 78: 468-76.

Uebelen R, Schultze K, et al. Unintended decreasing body temperature: a stepchild of perioperative care and outcome consequence. Brit ] Anesth 1998; 80: A26.
Bush HL, et al. Hypothermia during elective abdominal aortic aneurysm repair: The high price of avoidable morbidity. ] Vasc Surg 1995; 21: 392-400.

Tryba M, Leban J, et al. Does active warming of severely injured trauma patients influence perioperative morbidity? Anesthesiology 1996; 85: A283.

Sessler DI. Consequences and treatment of perioperative hypothermia. Anesth Clin North Am 1994; 12: 425-56.

o 0 N &AWV W

Mahoney CB, et al. Maintaining intraoperative normothermia reduces the risk of adverse outcomes for more cost-effective patient care. AANA Journal, forthcoming.
10 Sessler DI. Review Article: Mild perioperative hypothermia. N Eng ] Med 1997; 336: 1730-37.

11 Morrison RC. Hypothermia in the elderly. Intl Anesth Clin 1988; 26: 124-33.

12 Matsukawa T, et al. Heat flow and distribution during induction of general anesthesia. Anesthesiology 1995; 82: 662-73.

13 Matsukawa T, et al. Heat flow and distribution during epidural anesthesia. Anesthesiology 1995; 83: 961-7.

14 Sladen RN. Thermal regulation in anesthesia and surgery. ASA Refresher Courses In Anesthesiology, ed. Paul G. Barash. Philadelphia: J.B. Lippincott Company, 1991.
15 Smith I, Newson CD, White PE Use of forced air warming during and after outpatient arthroscopic surgery. Anesth Analg 1994; 78: 836-41.

16 Gewolb J, Hines R, Barash PG. A survey of 3244 admissions to the post anesthesia recovery room at a university teaching hospital. Anesthesiology 1987; 67: A471.
17 Sessler DI. Schroeder M, Merrifield B, et al. Optimal duration and temperature of pre-warming. Anesthesiology 1995; 82: 674-680.

18 Tominaga A, M.D., Koitabashi T, M.D., Ph.D., Ouchi T, M.D., Ban R, M.D., Takano E, M.D. Efficiency of an Underbody Forced-Air Warming Blanket for the
Prevention of Intaoperatve Hypothemia. Anesthesiology, 2007; 107: A91.

%

©2008 Arizant Healthcare Inc. All rights reserved. 10393 West 70th Street, Eden Prairie, MN 55344 USA Tel 800-800-4346 Fax 952-947-1400 www.arizanthealthcare.com
Arizant Healthcare, Bair Hugger, Bair Paws, and Ranger logos are trademarks of Arizant Healthcare Inc., registered in the US Patent and Trademark Office and in other countries. 601209D 1/08



