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T he following recommendations for protecting 
patients from unplanned perioperative hypo-
thermia were developed by the AORN Recom-

mended Practices Committee and have been 
approved by the AORN Board of Directors. They 
were presented as proposed recommendations for 
comments by members and others. They are effective 
January 1, 2008. These recommended practices are 
intended as achievable recommendations represent-
ing what is believed to be an optimal level of prac-
tice. Policies and procedures will reflect variations in 
practice settings and/or clinical situations that deter-
mine the degree to which the recommended practices 
can be implemented. AORN recognizes the various 
settings in which perioperative registered nurses 
practice. These recommended practices are intended 
as guidelines adaptable to various practice settings. 
Practice settings include traditional operating rooms, 
ambulatory surgery centers, physicians’ offices, car-
diac catheterization suites, endoscopy suites, radiol-
ogy departments, and all other areas where operative 
and other invasive procedures may be performed.

Purpose
These recommended practices are intended to guide 
perioperative registered nurses in optimizing patient 
care practices to maintain normothermia and prevent 
unplanned hypothermia. Hypothermia, defined as a 
core body temperature less than 36° C (96.8° F), pres-
ents a constant challenge for perioperative registered 
nurses because many surgical patients are at risk for 
unplanned hypothermia during surgery. There are 
three phases of unplanned hypothermia: the redistri-
bution phase, the linear decrease phase, and the ther-
mal plateau phase. These recommended practices 
focus on the prevention of the redistribution phase of 
unplanned hypothermia. Planned or therapeutic 
hypothermia is outside the scope of this document.

In the redistribution phase of unplanned hypo-
thermia, a rapid shift of body heat from the body’s 
core to its periphery occurs, resulting in a core tem-
perature drop of approximately 1.6° C (2.7° F) during 
the first hour after induction of anesthesia.1,2 The ini-
tial temperature drop of the redistribution phase is 
followed by a slow linear decrease phase during the 
second and subsequent hours of anesthesia, in which 
heat loss exceeds the body’s ability to metabolically 
produce heat. In this second phase, warming the 
patient can effectively limit further heat loss. After 
approximately three to five hours of anesthesia, the 
patient’s core temperature often plateaus and is char-
acterized by a core body temperature that remains 
constant, even during prolonged surgery.3,4 

Unplanned hypothermia is among the most com-
mon complications of surgery. It results from anes-
thesia-induced thermoregulation impairment and the 

heat loss inherent to surgery and the surgical envi-
ronment.5 The risk of hypothermia is greater in some 
patients (eg, neonates,6,7 trauma patients,8 patients 
with extensive burns9). All patients, however, are at 
risk of hypothermia as the duration of anesthesia 
time increases.1,2,10,11 

Randomized clinical trials have demonstrated that 
mild hypothermia increases the incidence of serious 
adverse consequences including surgical site infec-
tions12 and adverse cardiac events including ventricu-
lar tachycardia.13,14 In trauma patients, hypothermia is 
associated with increased mortality.15 Mild hypother-
mia inhibits platelet activation, resulting in increased 
blood loss.16,17 A 2° C (3.6° F) drop in temperature 
increases blood loss by approximately 500 mL.18 Mild 
hypothermia also alters medication metabolism and 
increases the duration of muscle relaxant action.19,20 

Hypothermia extends postanesthesia recovery 
time21,22 and prolongs hospitalization.12,23 The risk of 
these complications is considered greater for frail, 
elderly patients undergoing extensive surgery than it 
is for young, generally healthy patients undergoing 
comparatively minor procedures.24 

Recommendation I

The perioperative registered nurse should assess the patient 
for risk of unplanned perioperative hypothermia.

I.a. Perioperative registered nurses should evaluate 
the patient’s risk for unplanned hypothermia. 
Sources of data include chart review, physical 
assessment and patient interview, and review of 
the anesthesia planned and proposed surgical 
procedure. 

I.b. Infancy or neonatal status should be consid-
ered. Neonates and infants are more suscepti-
ble to hypothermia than adults because they 
have a high ratio of body surface area to weight, 
which leads to more heat loss through their 
skin.6,7 Studies show that greater temperature 
decreases occurred in infants and neonates 
when undergoing major surgery involving an 
open procedure.7 

I.c. The extent and severity of a patient’s trau-
matic injuries should be considered. 

Patients with severe traumatic injuries are 
more likely to be hypothermic upon hospital 
admission and are at high risk of development 
of unplanned perioperative hypothermia. 
Between 21% and 50% of severely injured 
trauma patients become hypothermic.8 Predis-
posing factors include exposure in the field, 
blood loss and shock, rapid infusions of cool 
fluids, removal of clothing, and impaired heat 
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production. Hypo thermia triggers a cascade of 
coagulopathy and acidosis. Studies have consis-
tently found that hypothermia increases the risk 
of death in trauma patients.15,25,26 In one large 
study more than half of the hypothermic trauma 
patients died.27 

I.d. The extent and severity of any patient burns 
should be considered. 

Patients with extensive burns lose body heat 
readily by radiation from burned tissue and 
convection when tissue is exposed to air cur-
rents. Burned patients are at high risk for 
unplanned hypothermia. The threshold for 
physiologic response to external temperature is 
set higher in these patients, triggering a meta-
bolic response to cold at higher ambient temper-
atures than in unburned patients. The set point 
is estimated to be 0.03° C higher for each per-
cent of total body surface area burned (eg, 50% 
burn = 1.5° C higher set point).9 The natural 
insulating effect of skin is also impaired. The 
higher set point, combined with the lack of 
insulation, places patients with severe burns at 
high risk for hypothermia. 

I.e. The type and duration of planned anesthesia 
should be reviewed. 

Hypothermia in the operating room results 
from impaired thermoregulation induced by 
anesthetic agents and exposure to the relatively 
cool environment. General or major regional 
anesthesia (eg, epidural, spinal) for periods lon-
ger than one hour induces hypothermia. Gen-
eral anesthetics inhibit tonic vasoconstriction 
and cause vasodilatation. This results in a shift 
of heat from the body’s core to its periphery and 
a drop in core temperature of approximately 
1.6° C over the first hour after induction. During 
the subsequent two hours of anesthesia time, 
core temperature continues to decrease an addi-
tional 1.1° C.1 Epidural and spinal anesthesia 
decrease the vasoconstriction and shivering to a 
slightly lesser degree, depending on the level of 
the block.28,29 

I.f. Perioperative registered nurses should be aware of 
factors influencing the severity of potential hypo-
thermia in patients under general or major regional 
anesthesia. These factors include, but are not lim-
ited to, the following:

I.f.1. Older adults. In a case control study of 
adult general surgery patients, increased age 
was found to be a predictive risk factor for 
perioperative hypothermia.30 This has been 
found in patients receiving either general or 
epidural anesthesia,31 or spinal anesthesia.32 
Older patients lose heat more rapidly than 
younger adults due to decreased fat or mus-
cle mass and changes in vascular tone that 
inhibit vasoconstriction and decrease heat 
production.32 Older patients’ thermoregula-
tory defenses are also impaired more than 

younger patients by general11 and neurax-
ial33 anesthesia.

I.f.2. Body weight. Low body weight has been 
identified as a risk factor for perioperative 
hypothermia in general surgery patients.30 
Thin patients have a large body-surface-
area-to-weight ratio and limited insulation 
to prevent heat loss. Obese patients have a 
high weight-to-body-surface ratio and main-
tain peripheral tissues at high temperatures 
due to high body fat and a consistent vaso-
dilated state in the time before induction of 
anesthesia. These patients generally have 
low core-to-peripheral temperature gradi-
ents and little redistribution hypothermia.34

I.f.3. Metabolic disorders. Some metabolic disor-
ders inhibit thermoregulation by impeding 
heat production or physiologic responses to 
changes in external temperatures. Central ner-
vous system dysfunctions may cause insuffi-
cient thermoregulation. Cardiovascular dis-
eases may cause peripheral vasoconstriction. 
Hypothyroidism and hypopituitarism may 
inhibit heat production. Patients with dia-
betic neuropathies have been found to have 
lower core body temperature after two hours 
of anesthesia than generally healthy adults 
undergoing similar surgery.35 

I.f.4. Chronic treatment with antipsychotics or 
antidepressants. Antipsychotics impair the 
central thermoregulatory effect of the 
hypothalamus, resulting in decreased heat 
production and in creased heat loss.36 The 
cause of thermoreg ulation impairment dur-
ing anesthesia in chronically depressed 
patients remains unclear.37

I.f.5. Use of a pneumatic tourniquet. Pneumatic 
tourniquets help prevent hypothermia while 
inflated; however, they cause abrupt hypo-
thermia when released. Pneumatic tourni-
quets reduce hypothermia by preventing 
blood and heat exchange between the iso-
lated extremity and the remainder of the 
body. More metabolic heat is thus conserved 
in the core thermal compartment. Upon 
release of the tourniquet, a redistribution of 
heat from the core to the extremity results in 
a rapid decrease in core temperature.38-41

I.f.6. Cold surgical environment. Environmental 
temperature determines the rate at which 
metabolic heat is lost through radiation and 
convection from the skin, and by evapora-
tion of skin-preparation solutions.4,42 

I.f.7. Open-cavity surgery. There is substantial 
heat loss into the relatively cool environ-
ment of the operating room from surgical 
incisions. This decrease in core temperature 
is more pronounced during large open- 
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cavity procedures than small-cavity 
procedures.4,43 

I.f.8. Infusions of cool fluids, blood, and blood 
products. A unit of refrigerated blood or 
one liter of crystalloid solution adminis-
tered at ambient temperature decreases 
mean body temperature approximately 
0.25° C in a 70-kg patient.44 

I.f.9. Cool irrigation solutions in body cavities. 
Irrigation solutions placed into the abdo-
men, pelvis, or thorax enhance heat transfer 
from the body core to the solution and 
increase heat loss.

I.g. Patients’ preoperative baseline temperature 
should be assessed. When preoperative hypo-
thermia is identified, interventions should be 
undertaken to normalize patients’ core tempera-
ture before surgery when possible. Preexisting 
hypothermia is considered one of the most sig-
nificant contributing factors to intraoperative 
hypothermia.6 

Recommendation II

The perioperative registered nurse should develop a plan of 
care to minimize the risk of unplanned perioperative hypother-
mia in patients identified at risk.

II.a. The perioperative registered nurse should estab-
lish expected outcomes and collaborate with 
anesthesia care providers in the selection of 
appropriate temperature monitoring technology 
and interventions to reduce the risk of 
unplanned hypothermia. 

II.b. The perioperative registered nurse should iden-
tify and assure the availability of temperature 
monitoring technology and patient warming 
equipment and supplies, as needed, and adjust 
environmental conditions according to individu-
alized patient needs.45 

Recommendation III

Equipment to monitor core temperature should be selected 
based upon reliability and access to the route.

III.a. The perioperative registered nurse should 
ensure that equipment to monitor the patient’s 
temperature is readily available. Temperature 
monitoring devices that provide the most accu-
rate and consistent readings during each phase 
of perioperative care should be selected. The 
selection of the best monitoring device should 
depend upon the accuracy of measuring core 
body temperature, reliability of the device, 
accessibility of the monitoring site, patient 
safety, and ease of use. The ideal thermometer 
should be accurate within +/– 0.1° C and not 
sensitive to outside temperature influences.46 
The device should accurately identify tempera-
tures that are above and below normal. 

III.a.1. There are four reliable sites for measure-
ment of core temperature: 
• Tympanic membrane. The tympanic 

membrane temperature, measured by a 
thermocouple, is the preferred method in 
many preoperative and postoperative 
areas.47,48 This method is noninvasive, and 
the monitoring site receives blood supply 
from the carotid artery, which supplies the 
thermoregula tory  center  o f  the 
hypothalamus. 

• Distal esophagus. The distal esophagus 
is considered a desirable site to measure 
temperature, particularly in the operating 
room, and is less prone to artifact than 
most others. It is an alternative to the 
pulmonary artery and is widely used 
intraoperatively. Placement of the probe 
in the lower fourth of the esophagus pre-
vents artifactual cooling of the probe by 
respiratory gases.48 

• Nasopharynx. The nasopharynx is 
another reliable monitoring site for intra-
operative measurement because it approx-
imates core temperature.48 A thermistor 
probe is inserted through the nares to the 
nasopharynx. Measurements may be 
influenced by the temperature of inspired 
gases and often are 0.5° C lower than pul-
monary artery temperatures.49,50 

• Pulmonary artery. The most accurate 
measurement of core body temperature is 
through the pulmonary artery, which is 
bathed in blood from the core.48 This 
invasive form of monitoring, however, is 
not justified solely for temperature 
assessment. 

III.a.2. Less reliable sites for estimating core tem-
perature include the following:
• Axillary. Temperatures can be measured 

through a thermocouple or an infrared 
axillary reading. Axillary temperatures are 
not accurate.51-58 Readings have been found 
to be significantly lower than pulmonary 
artery measurements.52 Accuracy of read-
ings in pediatric patients has been shown 
to decrease as temperature increases.55 

• Bladder. Temperatures can be measured 
using urinary catheters containing tem-
perature transducers. Bladder tempera-
tures are close to core temperature, but 
the accuracy of the measurement 
decreases during cardiopulmonary 
bypass,59 when the patient is hypothermic 
and urinary output is lower,50 and during 
lower abdominal surgery. This method is 
a better approximation of core tempera-
ture than rectal or axillary methods.59

• Oral. A systematic review of research 
studies comparing oral temperatures 
taken at the posterior sublingual site 
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found that in the absence of a pulmonary 
catheter, this method provides a reliable 
estimate of core temperature, even in intu-
bated patients.48 This method does not 
detect malignant hyperthermia, however, 
and is not recommended for intraopera-
tive use.

• Rectal. Temperatures taken by the rectal 
route are directly related to the area’s 
blood flow, and measurements seriously 
lag behind core temperatures.50,60 This 
method of measurement does not appro-
priately detect malignant hyperthermia 
and is not a good alternative for general 
use.61,62 

• Skin. Skin temperature may be measured 
using a crystal skin-surface thermometer. 
Studies have demonstrated that periph-
eral skin temperature correlates poorly 
with core temperature.58,63 A recent study 
found that redistribution of body heat has 
little effect on the core-to-forehead tem-
perature difference.64 

• Temporal artery. Temporal artery temper-
ature may be measured noninvasively 
with a scanner probe attached to the fore-
head. The temporal artery is a branch of 
the carotid artery and provides a measure-
ment of core temperature; however, this 
method  has  been  found  to  be 
unreliable.65-67 

III.b. Equipment selected for measuring temperature 
should be free of mercury. Mercury is a heavy 
metal that can cause serious adverse health con-
sequences, including chromosomal abnormali-
ties. Environmental contamination can cause 
harmful effects on wildlife. Mercury thermome-
ters are identifiable by the liquid mercury bub-
ble used for reading the thermometer. Disposal 
of mercury is regulated by the Resource Conser-
vation and Recovery Act.68,69 

III.c. Temperature monitoring devices should be used 
according to the manufacturers’ written instruc-
tions. Manufacturers’ instructions provide 
details that may enhance the reliability of 
measurements.

Recommendation IV

The core temperature of patients at risk for unplanned hypo-
thermia should be monitored preoperatively, intraoperatively, 
and postoperatively. 

Monitoring patient temperature alerts the provider to 
the need for preventive or corrective action. Changes 
can be a decrease in core temperature or an increase in 
temperature associated with application of a heating 
device or inflation of a pneumatic tourniquet. It is 
important to measure core temperature because 
peripheral temperature is often significantly different 
from core temperature. The perception of cold is an 
inadequate measure. For example, hypothermia during 

regional anesthesia may not trigger a perception of 
cold by the patient.62 

IV.a. The patient’s temperature should be assessed pre-
operatively. Assessment of the patient’s tempera-
ture preoperatively provides a baseline for plan-
ning patient care. This assessment alerts care 
providers of the need to treat preexisting hypo-
thermia or to avoid overheating the patient with 
an elevated temperature. 

IV.b. The patient’s core body temperature should be 
monitored intraoperatively. Intraoperative tem-
perature monitoring is used to provide informa-
tion to prevent or mitigate hypothermia and to 
avoid overheating. 

IV.c. The temperature of patients should be moni-
tored when undergoing general anesthesia that 
exceeds 30 minutes and during regional anesthe-
sia when changes are anticipated or suspected.62 

IV.c.1. The American Society of Anesthesiologists 
(ASA) recommends that temperature be 
continually evaluated and monitored 
“when clinically significant changes in 
body temperature are intended, anticipated, 
or suspected.”70

IV.c.2. The American Association of Nurse Anes-
thetists recommends monitoring body tem-
perature continuously in pediatric patients 
receiving general anesthesia and, when 
indicated, on all patients.71 

IV.d. The patient’s core body temperature should be 
evaluated postoperatively. The patient’s postoper-
ative core temperature provides a basis for evalu-
ation of the effectiveness of intraoperative mea-
sures to prevent unplanned hypothermia and 
provides data to guide the postoperative plan of 
care. 

IV.e. Abnormal patient temperatures should be com-
municated to the appropriate patient care provid-
ers. Managing the patient’s temperature requires 
a coordinated effort among members of the entire 
perioperative team. 

Recommendation V

Interventions should be implemented to prevent unplanned 
hypothermia.

V.a. Prewarming the patient for a minimum of 15 
minutes immediately prior to induction of anes-
thesia should be considered for patients at risk 
of unplanned hypothermia. Warming the 
patient’s skin and peripheral tissues before 
induction of general or major regional anesthe-
sia prevents redistribution hypothermia. The 
temperature of the peripheral tissues is 
increased and vasodilatation triggered. This 
results in a smaller core to periphery tempera-
ture gradient and minimizes the effect of anes-
thesia-induced vasodilatation. 
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In a randomized clinical trial of patients 
undergoing cesarean section, 15 minutes of pre-
warming and intraoperative forced-air warming 
resulted in a higher core body temperature in 
both patients and their infants.72 In outpatients, 
15 minutes of forced-air prewarming resulted in 
higher core body temperatures upon arrival in 
the postanesthesia care unit, when compared to 
prewarming with warm cotton blankets.73 In a 
study of volunteers, 30 minutes of forced-air 
warming resulted in an increase in peripheral 
temperature determined to be more than the 
amount typically redistributed from core to 
periphery under anesthesia.74 

V.b. Patients should be kept normothermic intraop-
eratively. Patients who remain normothermic 
intraoperatively experience fewer adverse out-
comes. Insulating blankets (eg, cotton, reflec-
tive) reduce heat loss by 30%,75,76 but this is usu-
ally insufficient to prevent hypothermia in 
anesthetized patients.77 Circulating fluid mat-
tresses under the patient are nearly ineffective 
at minimizing the risk of hypothermia.62,78-81 The 
patient’s body weight, in combination with the 
heat of the fluid mattress, increases the risk of 
pressure ulcer or necrosis.62 

V.c. Effective methods of preventing unplanned 
hypothermia should be used. These methods 
involve skin surface warming including, but not 
limited to, the following:

Forced-air warming is safe and the most 
widely used skin surface warming method. 
The efficacy of forced-air warming in prevent-
ing unplanned hypo thermia has been proven 
in many clinical trials.11,81-86 The method is 
effective in neonates,87 pediatric patients,85 and 
morbidly obese patients.88 Forced-air warming 
has also been found to be effective in rewarm-
ing patients after cardiopulmonary bypass.89-91 
Forced-air warming does not increase the risk 
of wound contamination.83,92 
Circulating-water garments circulate warm 
water through a special, segmented, conduc-
tive-heating garment wrapped around the 
patient. This method has been found to effec-
tively transfer heat to the patient and main-
tains normothermia in adult93-97 and pediatric 
patients.98 Circulating-water garments main-
tained normothermia better than a combina-
tion of water blanket and fluid warmer in 
patients undergoing on-pump96 or off-pump94,95 
cardiopulmonary bypass. Studies have shown 
that more heat is transferred to the patient by 
a circulating water garment than forced-air 
warming.97 Compared to an upper body 
forced-air blanket, normothermia was main-
tained better using the circulating-water gar-
ments in patients undergoing abdominal sur-
gery.99 Circulating-water garments have also 

been found to effectively rewarm patients after 
cardiopulmonary bypass94,100,101 and to rewarm 
hypothermic patients better than a full-body 
forced-air blanket.97 
Energy transfer pads circulate water through a 
set of heat-exchange pads that adhere to the 
patient’s skin. Energy transfer pads have been 
found to be an effective tool to reduce intraop-
erative hypothermia during off-pump cardiac 
surgery.102 

V.d. Warming intravenous (IV) fluids should be con-
sidered only if large volumes (ie, more than 2 
liters/hour for adults) are being administered. 
Warming IV fluids to near 37° C (98.6° F) pre-
vents heat loss from the administration of cold 
IV fluids and should be considered as an 
adjunct to skin surface warming. When less 
than 2 liters of volume is given, fluid warming 
is of limited value because fluid-induced cool-
ing is minimal. In studies of patients undergo-
ing major surgery, the combination of forced-air 
warming and fluid warming decreased the risk 
of hypothermia more than forced-air warming 
alone.103,104 In one study, however, the average 
temperature in patients in both groups was nor-
mothermic.104 Fluid warming is not a substitute 
for forced-air warming, which usually transfers 
far more heat, and warmed fluids alone will not 
usually keep patients normothermic.60,104,105 
When fluids are being warmed, technology 
designed for this purpose should be used 
according to the manufacturers’ written 
instructions.

V.e. Warming irrigation solutions to be used inside 
the abdomen, pelvis, or thorax should be con-
sidered. Warmed irrigation fluid [near 37° C 
(98.6° F)] should be used as an adjunct therapy 
to decrease heat loss, but it is insufficient alone 
to prevent hypothermia. In a study of patients 
undergoing laparoscopy without forced-air 
warming, patients receiving warmed irrigation 
solutions maintained higher core body tempera-
tures than those receiving room temperature 
solutions;24,106 however, warmed irrigation fluids 
alone did not prevent hypothermia.106 No 
improvement in body temperature was found 
when using warmed irrigation during 
arthroscopic surgery.107 When using warmed irri-
gation solutions, the temperature of the solution 
should be measured with a thermometer at the 
point of use and verified before instillation. Irri-
gating with hot solutions has resulted in patient 
injuries. 

V.f. Increasing the room temperature should be con-
sidered when active skin warming is not feasible, 
or in addition to active skin warming in cases 
where active skin warming alone is insufficient. 
When a large surface area must be exposed for 
the surgical procedure, forced-air warming may 
not be sufficient. For these patients, the severity 
of hypothermia may be reduced by raising the 
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room temperature to more than 23° C (73.4° 
F).62,108 In orthopedic procedures, normothermia 
was successfully maintained without forced-air 
warming when the room temperature remained 
above 26° C (78.8° F).109

V.g. Equipment to humidify warm anesthetic gases 
should be available for pediatric patients. Less 
than 10% of metabolic heat is lost through the 
respiratory tract, and heating and humidifica-
tion of the airway have little effect on core tem-
perature.62 This intervention is more effective in 
infants and children.110 This method transfers 
much less heat than forced air and should not 
be used in lieu of forced-air warming.

V.h. Skin preparation solutions should be used at a 
temperature recommended by the solution man-
ufacturer. Heating some skin preparation agents 
may increase the risk of a chemical or thermal 
burn. Heating flammable antimicrobial skin 
preparation agents creates a fire hazard. Manu-
facturers’ written instructions provide guidance 
for the appropriate storage temperature.

V.i. Additional precautions should be taken to pre-
vent unplanned hypothermia in infants and 
neonates.

V.i.1. The room should be prewarmed and main-
tained higher than 26° C (78.8° F).62 In a 
study of anesthetized neonates and infants, 
operating room temperatures less than 23° C 
(73.4° F) increased the risk of hypothermia 
by 1.96 times.7

V.i.2. Skin exposure should be minimized and 
limited in time as much as possible.

V.i.3. Equipment should be available to humidify 
and warm the airway. Active humidification 
and heating of inspired gases has been found 
to result in a 0.25° to 0.5° C higher core tem-
perature in infants.110,111 

V.i.4. Equipment should be available to warm IV 
fluids.112

V.i.5. Irrigation fluids should be warmed to normal 
body temperature (37° C [98.6° F]) and the 
fluid temperature verified before use. Instil-
lation of warmed irrigation fluids mini-
mizes heat lost through radiation. 

V.i.6. Patient temperature should be monitored 
continuously intraoperatively. An infant’s 
temperature decreases within 10 minutes 
after induction of anesthesia.7 Vigorous 
warming may cause hyperthermia. Continu-
ous monitoring provides early identification 
of temperature changes, including hyper-
thermia caused by overheating.

V.j. Additional precautions should be taken to pre-
vent unplanned hypothermia in patients with 
severe trauma.

V.j.1. Patients with severe trauma are at risk of 
hypothermia. In this patient population, 
hypothermia is associated with increased 
risk of death.113 The patient may be hypother-
mic upon arrival in the perioperative area. 
Forced-air warming may not be appropriate 
because of the amount of tissue exposed for 
the surgical procedure. Extra measures are 
required to minimize heat loss if forced-air 
warming is contraindicated and may be nec-
essary in addition to forced-air warming.

V.j.2. The room temperature should be pre-
warmed higher than 29.4° C (85° F).45,114

V.j.3. The room temperature should be main-
tained higher than 29.4° C (85° F) until 
a c t i v e  w a r m i n g  d e v i c e s  a c h i e v e 
normo thermia.45,114

V.j.4. Equipment should be available to warm IV 
fluids. Large volumes of fluids may be given 
rapidly to stabilize the patient. Warming 
these fluids minimizes heat lost through 
radiation.

V.j.5. Irrigation fluids should be warmed to nor-
mal body temperature (ie, 37° C [98.6° F]). 

V.j.6. Equipment should be available to humidify 
and warm the airway. 

V.j.7. Patient temperature should be monitored 
continuously intraoperatively. 

V.k. Additional precautions should be taken to pre-
vent unplanned hypothermia in patients with 
extensive burns.

V.k.1. Forced-air warming should be used when 
feasible. It may not be feasible for patients 
with extensive burns, however, when a 
large amount of tissue must be exposed for 
the surgical procedure. Extra measures are 
required for extensive burns to minimize 
heat loss.

V.k.2. The room temperature should be pre-
warmed and maintained higher than 29.4° C 
(85° F). High ambient temperatures mini-
mize heat loss through radiation and 
convection.

V.k.3. Body surfaces not involved in the surgical 
procedure should be covered. Covering 
these surfaces minimizes heat lost through 
convection.

V.k.4. Equipment should be available to warm IV 
fluids. 

V.k.5. Irrigation fluids should be warmed to near 
37° C (98.6° F). 

V.k.6. Equipment should be available to warm and 
humidify anesthetic gases.

V.k.7. Intraoperative patient temperature should 
be monitored continuously. 
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Recommendation VI

Warming devices should be used in a manner that minimizes 
the potential for patient injuries.

VI.a. Prewarming and continued normothermia man-
agement must be provided using only US Food 
and Drug Administration (FDA)-cleared devices. 

VI.b. Intravenous fluid bags or irrigation bottles of 
heated fluid should not be used to warm 
patients’ skin. In 1994, the ASA Closed Claims 
Project reported that 52% of burn injuries in the 
operating room were associated with the use of 
unapproved devices. Sixty-four percent of these 
injuries resulted from using heated IV fluid bags 
to warm patients’ skin.115 

VI.c. Warming devices should be used in accordance 
with manufacturers’ written instructions and in 
a manner that minimizes the potential for 
injury. Forced-air warming technology should 
be used only with the appropriate blanket 
attached to the hose. The hose end has a danger-
ously high air temperature, and the blanket 
serves to disperse this heat. Using the air unit 
without a blanket has resulted in serious 
burns.116,117 Intravenous fluid should be warmed 
only by technology designed for this purpose, at 
temperatures recommended by the fluid 
manufacturer.

VI.d. Ischemic tissue should never be heated. Heat is 
inadequately distributed in ischemic tissue, and 
application of heat increases the risk of thermal 
injury.

Recommendation VII

Competency
Personnel should receive initial education and competency vali-
dation and updates on the prevention of unplanned hypother-
mia and the use of warming equipment.

VII.a. Personnel providing perioperative patient care 
should be knowledgeable about principles of 
thermoregulation, risks and consequences of 
hypothermia, correct use of temperature mea-
surement technology, and measures to minimize 
the risk of unplanned hypothermia. Personnel 
should be instructed in the proper operation, 
care, and handling of warming devices and 
accessories before use. Initial education of the 
underlying principles of unplanned hypother-
mia provides direction for personnel in provid-
ing safe care. Additional, periodic educational 
programs provide  reinforcement of these princi-
ples and new information on changes in tech-
nology, its application, compatibility of equip-
ment and acces sories, and potential hazards.

VII.b. Administrative personnel should assess and doc-
ument annual competency of personnel in pre-
vention of unplanned hypothermia and safe use 
of warming devices and accessories according to 

hospital and department policy. Incorrect use of 
warming devices can result in serious injury to 
patients. Competency assurance verifies that per-
sonnel have a basic understanding of thermoreg-
ulation, risks of unplanned hypothermia, and 
safe use of warming equipment. This knowledge 
is essential to minimizing the risks of misuse of 
the equipment and to providing safe care. 

Recommendation VIII

Documentation
Patient assessments, the plan of care, interventions imple-
mented, and evaluation of care to prevent unplanned periopera-
tive hypothermia should be documented. 

VIII.a. Documentation should include a patient assess-
ment, a plan of care, nursing diagnoses, identifi-
cation of desired outcomes, interventions, and 
an evaluation of the patient’s response to care 
provided. The Perioperative Nursing Data Set 
(PNDS), the uniform perioperative nursing 
vocabulary, should be used to document patient 
care and to develop policies and procedures 
related to prevention of unplanned periopera-
tive hypothermia.

VIII.a.1. Potential diagnoses include: 
• Risk for imbalanced body temperature,
• Ineffective thermoregulation, and
• Hypothermia.45 

VIII.a.2. An expected outcome of primary impor-
tance to these recommended practices is 
“The patient is at or returning to normother-
mia at the conclusion of the immediate 
postoperative period.” This outcome falls 
within the physiologic domain.45 

VIII.a.3. Interventions that may lead to the desired 
outcome include the following: assesses 
risks for unplanned hypothermia; imple-
ments thermoregulation measures; monitors 
body temperature; and evaluates response 
to thermoregulation measures.45 

VIII.b. The patient’s temperature and the interventions 
taken to protect him or her from unplanned 
hypothermia should be documented in the peri-
operative record. Documentation should 
include, but not be limited to,

preoperative assessment with baseline tem-
perature measure; 
plan of care for prevention of hypothermia;
patient temperature measurements taken 
throughout perioperative care; 
use of temperature-regulating devices, 
including identification of the unit and tem-
perature settings used; 
other thermoregulation interventions; and 
postoperative outcome evaluation.
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Recommendation IX

Policies and Procedures
Policies and procedures for prevention of unplanned hypother-
mia should be developed in collaboration with anesthesia care 
providers, reviewed periodically, revised as necessary, and 
readily available in the practice setting.

IX.a. These recommended practices should be used 
as guidelines for the development of policies 
and procedures in the perioperative practice 
setting. Policies and procedures establish 
authority, responsibility, and accountability 
within the facility. They also serve as opera-
tional guidelines. 

IX.b. Policies and procedures for prevention of 
unplanned hypothermia should be developed 
and include, but not be limited to, 

preoperative, intraoperative, and postopera-
tive patient assessments;
interventions to be employed;
documentation of care provided;
use, care, and cleaning of equipment; 
maintenance of equipment; 
reporting and removal from service of mal-
functioning equipment;
reporting of incidence of hypothermia or 
injuries; and
competency verification.

IX.c. Policies and procedures should be reviewed 
and revised at regularly scheduled intervals and 
be readily available in the practice setting. 

Recommendation X

Quality
A quality improvement/management program should be in 
place to evaluate the structure, process, and outcomes of inter-
ventions used to protect patients from unplanned perioperative 
hypothermia. 

X.a. Unplanned hypothermia should be evaluated as 
part of the perioperative quality management 
program. The patient outcomes of preventive 
measures should be evaluated. Outcomes in 
high-risk populations should be included (eg, 
neonates, infants, severe trauma, burn patients). 
The Surgical Care Improvement Project 
includes “colorectal surgery patients with 
immediate postoperative normothermia” as an 
evidence-based indicator of quality.118 

X.b. Measures should be implemented as necessary to 
minimize the incidence of unplanned hypother-
mia. Corrective measures may include increasing 
the availability of warming equipment and educa-
tional programs, and providing clinicians with 
feedback about outcomes. 

X.c. Adverse events related to warming devices 
should be reported through the facility’s incident 
reporting system and investigated in compliance 

with the Safe Medical Devices Act of 1990, 
amended in March 2000.119 

X.d. Adverse events should be investigated and ana-
lyzed to minimize the risk of recurrence. An 
injury related to the use of a warming device 
must be reported to the FDA. Serious injuries and 
deaths must be reported to the FDA and manufac-
turer within 10 days. Device identification, main-
tenance and service information, and adverse 
event information should be included in the 
report from the practice setting. Retaining the 
equipment and accessories allows for a complete 
evaluation and facilitates determination of the 
cause of the injury. Semiannual reports must be 
submitted to the FDA as follow-up to any adverse 
event report submitted during the previous six-
month period.

Glossary

Active skin warming: The application of conductive, 
convective, or radiative warming to the skin. 

Ambient temperature: The temperature of the imme-
diate environment, usually ranging from 20° C to 25° C 
(68° F to 77° F).

Circulating-fluid garment: A microprocessor-con-
trolled heating and cooling device with temperature sen-
sors; skin thermistor; and a specially designed, segmented 
garment that wraps around the patient.

Core temperature: The temperature of the thermal 
compartment of the body containing highly perfused 
tissues and major organs.

Energy transfer pads: A servo-regulated system cir-
culating temperature-controlled water through energy 
transfer pads adhered to the patient’s skin and used to 
cool or warm the patient.

Forced-air warming: Convection warming technol-
ogy dispersing a blanket of warm air over the patient’s 
skin in a controlled manner.

Infant: A child one month after birth to approxi-
mately 12 months of age. 

Mild hypothermia: A core temperature between 34° 
C to 36° C (93.2° F to 96.8° F).24

Neonate: An infant from birth to 28 days of age.
Neuraxia anesthesia: Spinal or epidural regional 

nerve blocks.
Normothermia: A core temperature between 36° C 

to 38° C (96.8° F to 100.4° F).
Passive insulation: Method of containing body heat 

and insulate the body from heat loss through radiation 
(eg, blankets, clothing).

Redistribution hypothermia: A decrease in body tem-
perature occurring as heat is exchanged from the body’s 
core compartment to the peripheral tissues. 

Thermistor: An electrical resistor using a semicon-
ductor whose resistance varies sharply in a known 
manner with the temperature. 

Thermocouple: A device for measuring temperature 
in which a pair of wires of dissimilar metals is joined 
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and the free ends connected to an instrument that mea-
sures the difference in potential created at the junction 
of the two metals.

Thermometer: An instrument for measuring 
temperature. 

Thermostat: A device that automatically establishes 
and maintains a desired temperature. 
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