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COMPARISON OF AXILLARY AND TEMPORAL ARTERY
THERMOMETRY IN PRETERM NEONATES

Abstract
The purpose of this study is to compare the accuracy of infrared temporal artery thermometry with axillary thermometry
in a cohort of preterm neonates between 28 and 36 weeks postmenstrual age.

Neonates were randomly assigned to temperature measurement order (axillary followed by temporal artery or
temporal artery followed by axillary). Temperature pairs were taken once during the day shift and once during the
night shift. Behavioral states were assessed before, during, and after temperature measurement.

Neonates were predominantly female (64.7%) with a mean age of 6.6 days and a mean gestational age of 32.7 weeks,
and most were cared for in incubators (n = 55). Noninferiority was observed between the two temperature methods
(Holm-Bonferroni criterion = .025, p < .001). There was no statistically significant difference in the behavioral states of
the neonates between the two temperature methods. It took nurses significantly longer to use the axillary thermometer
than to use the temporal artery thermometer (p < .001).

Conclusions

o Temporal artery temperature measurements were as accurate as axillary temperature measurements in low-birth-
weight neonates in the NICU.

o Nurses spent less time measuring with the temporal artery method than with the axillary method.

Title
Comparison of Axillary and Temporal Artery Thermometry in Preterm Neonates

Publication
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Authors
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Publication date
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MINIMISING THE COSTS OF TEMPERATURE MONITORING TOOLKIT FOR IMPLEMENTATION OF TEMPORAL ARTERY
IN HOSPITALS THERMOMETERS FOR NEONATES

Abstract ??
WILL BE ADDES WHEN PDF IS READY

Conclusions

./
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COST MINIMISATION ANALYSIS OF THERMOMETRY IN TWO
DIFFERENT HOSPITAL SYSTEMS

Abstract
Temperature monitoring can be accomplished by various methods, including oral (OT), rectal (RT), axillary (AT), tympanic
membrane (TMT) and temporal artery (TAT) thermometry, with varying amounts of cost incurred by healthcare systems.

At UHCZ, use of TAT would bring budget savings regardless of the number of devices per bed and the number of years
observed. Savings would range from US$0.08 million (one device per bed, impact for 1 year) to USS$1.8 million (one
device per 10 beds, impact for 5 years). At UMH, use of TAT would lead to budget savings if one device per 10 beds
were acquired, but only over a period of 3 or 5 years. Other TAT scenarios were associated with budget costs at UMH
even after a period of 5 years.

Conclusion

« Sensitivity analyses showed that the price of current consumables had the highest impact on the model in
both hospital settings, with TAT up to 10 times cheaper in that regard over TMT at UHCZ, potentially leading to
considerable budget savings within a year of hospital-wide implementation.
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PRECISION, SENSITIVITY AND PATIENT PREFERENCE OF NON-
INVASIVE THERMOMETERS IN A PEDIATRIC SURGICAL ACUTE
CARE SETTING

Abstract

The purpose of the project was to compare the temporal artery thermometer (TAT) to the digital probe thermometer
readings at axillary or oral sites, to determine the relative precision and sensitivity of the three methods of thermometry,
to compare their readings to core temperature when feasible, and to survey patient and family thermometer
preferences.

The study had a randomized crossover design in a 70-bed surgical unit over eight months. Two sets of temperature
measurements were obtained for each patient: TAT, axillary, oral (depending on patient ability) and a bladder
temperature representing core body temperature (when available). Each method was used twice on each patient,
to examine within-method precision. Following measurement, patients or caregivers provided their thermometer
preference. For younger/nonverbal patients, a professional observer recorded a disruption score. N=298 patients were
enrolled.

TAT was more precise than oral and axillary thermometers (p<0.001 vs. axillary, p=0.001 vs. oral). TAT measurements
were higher on average than axillary and oral, by 0.7°C and 0.6°C respectively (p<0.001). TAT’s disruption score for
younger patients was 0.6 points lower on average than axillary (p<0.001). 84% of patients and families who indicated
a clear thermometry preference chose TAT. Only 3 patients had bladder-temperature devices, and therefore accuracy
could not be analyzed.

Conclusions

o TAT is more precise, more fever sensitive, less disruptive to younger children, and more preferred by patients and
families.

o TAT is an acceptable temperature measure that could be substituted for oral or axillary temperature in acute care
pediatric settings.

Title
Precision, Sensitivity and Patient Preference of Non-Invasive Thermometers in a Pediatric Surgical Acute Care Setting.

Publication
Journal of Pediatric Nursing

Authors
Opersteny, E., Anderson, H., Bates, J., Davenport, K., Husby, J., Myking, K., & Oron, A. P.

Publication date
July/August 2017

Link
https://www.ncbi.nlm.nih.gov/pubmed/28728767

Exergen Corporation

400 Pleasant Street

Watertown, MA 02472 Email: service@exergen.com
USA Phone: 617.923.9900 CL-901-CH-VO

< Back to categories

Pediatrics - Il&Kif3S #67

TYMPANIC TEMPERATURE VERSUS TEMPORAL
TEMPERATURE IN PATIENTS WITH PYREXIA AND CHILLS

Abstract

Accurate body temperature (BT) measurement is critical forimmediate and correct estimation of core BT; measurement
of changes in BT can provide physicians the initial information for selecting appropriate diagnostic approach and
may prevent unnecessary diagnostic investigation. This study aimed to assess differences in tympanic and temporal
temperatures among patients with fever in different conditions, especially in those with and without chills. This
prospective study included patients from the emergency department between 2011 and 2012. All temperature
measurements were obtained using tympanic thermometers and infrared skin thermometers. Differences in tympanic
and temporal temperatures were analyzed according to 6 age groups, 5 ambient temperature groups, and 6 tympanic
and temporal temperature subgroups. General linear model analysis and receiver operating characteristic curve
analysis were used to estimate the differences in mean tympanic and temporal temperatures. Of the 710 patients
enrolled, 246 had tympanic temperature more than 38.0°C, including 46 with chills (18.7%). Fourteen patients (3.0%)
had chills and tympanic temperature less than 38°C. In the tympanic temperature subgroup of 39.0 to less than 39.5°C,
approximately one-third of the patients had chills (32.3%). In the tympanic temperature subgroup of 38.0 to less than
39.0°C, the tympanic temperature was 0.4°C higher than the temporal temperature in patients without chills and 0.9°C
higher in patients with chills. In the tympanic temperature subgroup of 39.0°C or more, tympanic temperature was
0.7°C higher than temporal temperature in patients without chills and 0.8°C higher in patients with chills. Temporal
thermometer is more reliable in the age group of less than 1 year and 18 to less than 65 years. When the patients show
tympanic temperature range of 38.0 to less than 39.0°C, 0.4°C should be added for patients without chills and 0.9°C
for patients with chills to obtain core temperature. However, in patients with tympanic temperature of 39.0°C or more,
0.7°Cto 0.8°C should be added, regardless of the presence of chills.

Conclusions
e« [WILL BE ADDES WHEN PDF IS AVAILABLE]
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IMPROVING PEDIATRIC TEMPERATURE
MEASUREMENT IN THE ED

Abstract

ED care providers have long debated which of the various methods of temperature measurement of pediatric patients
is best. While the efficacy and accuracy of temporal artery, tympanic membrane, axillary, and infrared temperature
measurement have been studied, the gold standard has been rectal temperature measurement. But despite its accuracy,
this method causes children with noninfectious complaints and their families unnecessary distress and adds significant
time to the triage process. In response, a group of ED staff nurses at a multihospital health system conducted an
evidence-based quality improvement project to determine the best practice for accurate temperature measurementin
children younger than five years who presented to the ED. The project included an exhaustive literature search, a review
of relevant studies, the development of a table of evidence, a presentation of the findings, and recommendations
for practice change. This article describes the project and the adoption of temporal artery thermometry, a painless,
noninvasive screening method that provided consistently accurate temperature measurement as well as increased
patient and nurse satisfaction and a shorter triage process.

Conclusion
« WILL BE ADDED WHEN PDF IS READY
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EQUIVALENCE OF TEMPERATURE MEASUREMENT METHODS
IN THE ADULT HEMATOLOGY/ONCOLOGY POPULATION

Abstract

Neutropenic patients often become febrile and require frequent temperature monitoring. Monitoring core body
temperature is considered the gold standard for accuracy. Taking oral temperature is the recommended noninvasive
practice when core body temperature cannot be obtained; however, neutropenic patients often, for various reasons,
are unable to tolerate an oral probe.

The purpose of this article is to determine the equivalence of temperatures taken via temporal artery, axillary, and
oral methods, and to determine the best alternative to the oral method in the adult hematology/oncology population.

Conclusions
« The temporal method is a potential noninvasive alternative to the oral method for the adult hematology/oncology
population.
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Publication
Clinical Journal of Oncology Nursing

Authors
Mason, T. M., Reich, R. R., Carroll, M. E., Lalau, J., Smith, S., & Boyington, A. R.

Publication date
April 2015

Link
https://www.ncbi.nlm.nih.gov/pubmed/25840396

Exergen Corporation

400 Pleasant Street

Watertown, MA 02472 Email: service@exergen.com
USA Phone: 617.923.9900 CL-901-CH-VO

< Back to categories

Adult CCU - IzPRfRZ #61

EAMBE. MHEhCRER L

EES
EAIRKIFENENRT D, ERNERRBIIRBIEIR. RIBMEIKSENBEMEPAT)RAIRAE, PAT
BANBEERANNE, REFE-—MEHEEBMITEI A,

AHRNE W NEXFHEBOERRE SO PATRICORNEIE, MESRRET
(TAT) BT RERST 38 CRBZHTUIR,
218

B

PRl
Comparison of temporal to pulmonary artery temperature in febrile patients.

REREAT

Dimensions of Critical Care Nursing

&
Furlong, D., Carroll, D., Finn, C., Gay, D., Gryglik, C., & Donahue, V.

KRB
2005%1RH/2R

T

Exergen Corporation

400 Pleasant Street

Watertown, MA 02472 Email: service@exergen.com
USA Phone: 617.923.9900 CL-901-CH-VO

< Back to categories


https://www.ncbi.nlm.nih.gov/pubmed/25840396

Pediatric ED - IlaFR#3 #60

TEMPORAL ARTERY THERMOMETRY TO
DETECT PEDIATRIC FEVER

Abstract

This research investigated effectiveness of temporal artery thermometry (TAT) to detect high rectal fever in children
2 91 days and < 4 years old. Rectal temperature was initially evaluated immediately followed by TAT. As expected, the
difference between mean rectal (38.05 £ .99 °C) and mean TA (37.55 + .8 °C) temperatures in subjects (N = 239) was
significant (p < .0001). Linear regression revealed TAT underestimated rectal thermometry with greater frequency at
higher temperatures.

This observation provides probable explanation for the disparity between these thermometry methods. A TAT sensitivity
of 75% and specificity of 85% were determined for detecting high fever (39 °C)-a finding clinically unacceptable. In
contrast, among the small number of injured subjects enrolled, TAT detected high rectal fever with 100% sensitivity
and specificity.

This finding, if confirmed, suggests TAT screening for well and injured children has potential for clinical practice by
diminishing rectal measurements and their associated risks in the acute care and/or ambulatory practice setting.

Conclusions
« WILL BE ADDED WHEN PDF IS READY
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COMPARISON OF TEMPORAL ARTERY TEMPERATURE
MEASUREMENT WITH STANDARD TEMPERATURE
MEASUREMENT IN CRITICALLY ILL CHILDREN

Abstract
The objective of this study was to compare temporal artery (TA) temperature to bladder, rectal and axillary temperatures.

Sixty-nine participants aged 0 to 12 had temperature measurements from three sources: TA, bladder or rectal, and
axillary. Participants were stratified based on age (< 1 year and 1-12 years) and method of temperature monitoring.
Comparison of TA with other measures were computed based on deviation of 20.5°C.

The difference between bladder and TA temperature in <1 year group (p < .001) was significant at 0.55°C with bladder
lower than TA temperature (95% Cl: 0.24 to 0.85); however, bladder temperatures in the 1-12 year group (p=0.57)
showed a difference of 0.1°C lower (95% Cl: -0.23 to 0.42) to TA temperatures. Rectal and TA temperature did not differ
significantly in either group (<1 year mean (95% Cl) =0.31°C (-0.15, 0.77)(p = .19) and 1-12 years mean (95% Cl)=0.29
°C(-017, 0.75) (p=0.22)). Axillary to TA temperatures, in both age groups, reflected a significant difference (<1 year
mean (95% Cl) =0.91°C (0.6,1.2)(p <0.001) and 1-12 years mean (95% Cl)=0.87 °C(0.6, 1.2) (p<0.001)).

Conclusions

o The results of this study support use of TA therometry in the pediatric ICU as an acceptable alternative to rectal
temperatures and confirm that TA thermometry is a more accurate estimate of core temperature than axillary.

o Varied bias between TA and bladder thermometry depended on the age of the patient.

Title
Comparison of temporal artery temperature measurement to standard temperature measurement in critically ill
children

Publication
Pediatric Critical Care Medicine

Authors
Merrill, K., Ridling, D., Hawk, H., Jones, S., Nelson, J., Ruddy, M., Wilson, A., & Yalon, L.

Publication date
May 2014

Link
https://journals.lww.com/pccmjournal/Fulltext/2014/05001/ABSTRACT_179___COMPARISON_OF_TEMPORAL_
ARTERY.176.aspx

Exergen Corporation

400 Pleasant Street

Watertown, MA 02472 Email: service@exergen.com
USA Phone: 617.923.9900 CL-901-CH-VO

< Back to categories

Adult Surgery - GR35 #57

RELIABILITY OF TEMPORAL ARTERY THERMOMETERS

Abstract
WILL BE ADDED WHEN PDF IS READY
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LARYNGEAL VIEW AND TEMPERATURE MEASUREMENTS
WHILE USING THE PERILARYNGEAL AIRWAY (COBRA-PLUS)
IN CHILDREN

Abstract

The Cobra-PLUS perilaryngeal airway (CP) is a modification of the Cobra perilaryngeal airway. It has a distal curve for
easier placement and a thermistor on the pharyngeal cuff. We assessed the orientation of the larynx to the CP and
compared temperatures measured using CP to temporal arterial (TA) and infrared tympanic (T) thermometers.

American Society of Anesthesiologists (ASA) physical status 1 and 2 children 0-18 years old undergoing general
anesthesia using CP were grouped into different weight cohorts. A fiberoptic scope was inserted through the CP, and
laryngeal views were recorded and graded off line. Temperatures were measured from the CP, TA, and T at 15-min
intervals for four readings or until the end of surgery. The CP was removed, while the patient was deeply anesthetized.
Eighty subjects were analyzed. 87.5% (cohort range 75-95%) had an unobstructed view of the larynx. No serious
adverse effects noted. Three hundred and sixteen temperature data points were recorded for each measured site.
CP temperatures were consistently lower than TA and T with a bias of 0.9 and 0.6°C, respectively. Using temperatures
measured at time 0 and 15 min, CP was associated with a larger intraclass correlation coefficient and smaller repeatability
coefficient when compared to TA or T (ICC 0.65, 0.46. 0.44 and RC 0.78, 1, 1.36, respectively), indicating it had a better
measure and remeasure reliability.

Conclusions
o The CP has a better orientation to the larynx compared with its previous version.
o It may be used to reliably trend intraoperative temperatures.
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STUDY RECOMMENDS USE OF PROFESSIONAL TEMPORAL
THERMOMETER IN ADULTS

Abstract

Article in Oncology Nurse Advisor that states: “Using the Exergen professional TAT-5000 temporal thermometer as
a noninvasive alternative to measuring temperature orally in adult hematology/oncology patients to detect febrile
neutropenia is supported by research conducted at Moffitt Cancer Center, a study presented at the Oncology Nursing
Society (ONS) 38th Annual Congress outlined.”
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COMPARISON OF TEMPORAL ARTERY TO MERCURY AND
DIGITAL TEMPERATURE MEASUREMENT IN PEDIATRICS

Abstract
The aim of the study was to compare the temporal artery thermometer measurements with the mercury and digital
axillary thermometer measurements in children.

This study was conducted at the Pediatric Emergency Department of Akdeniz University Hospital over a three-month
period in Turkey. The sample for the study comprised 218 children (aged 0-18years). Three different methods were
applied to each patient at the same time. After acquiring necessary institutional permission to conduct the study, the
informed consent to participate was obtained from parents before the subjects were included in the study. The data
were evaluated using general linear models. The differences between the groups were analyzed by Least Significant
Difference method.

The average temperature measured by temporal artery, mercury and digital thermometers were 38.9°C, 38.3°C and
38°C respectively.

Conclusions

« Temporal artery thermometer values might be considered as core temperature.

e Rectal temperature is about 2°F (1°C) higher than an axillary temperature.

o Inour study the difference between the temperature measured values was found to be consistent with the range
provided in the literature.

« Temporal artery thermometers are recommended especially pediatric emergency settings, where an accurate,
quick and safe body temperature measurement is of vital importance.
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ARE TEMPORAL ARTERY TEMPERATURES ACCURATE ENOUGH
TO REPLACE RECTAL TEMPERATURE MEASUREMENT IN
PEDIATRIC ED PATIENTS?

Abstract
This study examined the accuracy of temporal artery and axillary temperatures compared with rectal temperatures in
pediatric ED patients younger than 4 years.

A method-comparison study design was used to examine the agreement between a temporal artery or axillary
thermometer and a nondisposable, rectal electronic thermometer, which is the clinical reference standard for
temperature measurement in children. Temperatures were taken with each device in a convenience sample of stable,
pediatric ED patients who were younger than 4 years. Bias and precision were calculated to quantify the differences
between the 2 devices, as well as the percentage of temporal artery and axillary temperatures that were >+1.0°C and
>+1.5°C higher or lower than the rectal temperature.

Conclusions

o Atotal of 52 pediatric ED patients were studied over a 10-month period.

o Bias and precision for the temporal artery and axillary devices were -0.46°C * 0.50°C and -0.93°C + 0.49°C,
respectively.

o The percentage of temporal artery and axillary temperatures that were >+1.0°C and/or >+1.5°C above or below the
clinical reference temperature were 15% and 6%, respectively, for the temporal artery thermometer and 39% and
14%, respectively, for the axillary thermometer.
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Temporal Artery Thermometry Use in Pediatric Patients in the Post-Anesthesia Care Unit
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Blanket warmers revisited and temporal thermometers
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Temporal artery thermometer use in the prehospital setting
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COMPARISON OF TEMPORAL ARTERY AND AXILLARY
TEMPERATURES IN HEALTHY NEWBORNS

Abstract
The objective of this paper is to compare temperature readings of temporal artery and axillary thermometers in healthy
late preterm and term infants in an effort to standardize practice.

Temperatures were taken at regular intervals per unit protocol. At each interval temporal and axillary temperatures
were recorded.

Temporal temperatures were significantly higher (M = 36.9°C, SD = .59) than axillary temperatures (M = 36.7°C, SD
=.68), t(124) = 6.74, p < .0001. Although statistical significance was shown between the two groups, no meaningful
clinical difference was detected.

Conclusion
o Our study findings supported a new nursing practice standard for measuring infant temperatures in our mother/
baby unit. Using temporal artery thermometers is now our unit’s standard of care for healthy newborns.
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EVIDENCE-BASED PRACTICE HABITS:
PUTTING MORE SACRED COWS OUT TO PASTURE

Abstract

For excellence in practice to be the standard for care, critical care nurses must embrace evidence-based practice as the
norm. Nurses cannot knowingly continue a clinical practice despite research showing that the practice is not helpful
and may even be harmful to patients.

This article is based on 2 presentations on evidence-based practice from the American Association for Critical-Care
Nurses’ 2009 and 2010 National Teaching Institute and addresses 7 practice issues that were selected for 2 reasons.
First, they are within the realm of nursing, and a change in practice could improve patient care immediately. Second,
these are areas in which the tradition and the evidence do not agree and practice continues to follow tradition. The
topics to be addressed are (1) Trendelenburg positioning for hypotension, (2) use of rectal tubes to manage fecal
incontinence, (3) gastric residual volume and aspiration risk, (4) restricted visiting policies, (5) nursing interventions
to reduce urinary catheter—associated infections, (6) use of cell phones in critical care areas, and (7) accuracy of
assessment of body temperature. The related beliefs, current evidence, and recommendations for practice related to
each topic are outlined.
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Clinical Nurse Specialists Empowering Staff to Improve Patient Outcomes in Temperature
Measurement: From PI/EBP to Nursing Research
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ACCURACY OF TEMPORAL ARTERY THERMOMETRY IN
NEONATAL INTENSIVE CARE INFANTS

Abstract

The objective of this study is to determine the accuracy of temporal artery and axillary temperatures and the discomfort
level of stable neonates during temperature measurement.

Bias and precision for the temporal artery and axillary devices were 0.30 + 0.44 and 0.28 + 0.33, respectively. Analysis
of variance found significant differences between both temporal and axillary temperatures compared to rectal
temperatures (P < .01). Statistical differences were small and did not represent a clinically important difference. No
statistical difference was found between temporal artery and axillary temperatures (P = .81). Increases in neonate
discomfort after temperature measurement were significantly greater with axillary than increases after temporal
artery temperature measurement (P =.03).

Conclusions

o This study found that body temperature measured with the temporal artery thermometer was similar to
temperatures obtained with an axillary thermometer in stable, afebrile neonates.

« The use of temporal artery thermometry appears to be an acceptable approach for noninvasive temperature
measurement in neonates, which causes less discomfort in neonates.
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ACCURACY OF TEMPORAL ARTERY THERMOMETRY IN
NEONATAL INTENSIVE CARE UNIT INFANTS

Abstract

The purpose of this study is to determine the accuracy of temporal artery and axillary temperatures and the discomfort
level of stable neonates during temperature measurement.

Convenience sample of neonates between the ages of 32 and 40 weeks’ gestation cared for in an isolette or crib.

A method-comparison design was used to compare different methods for noninvasive temperature monitoring (infra-
red temporal artery; axillary electronic) to core body temperatures (indwelling rectal probe).

Bias and precision for the temporal artery and axillary devices were 0.30 £ 0.44 and 0.28 + 0.33, respectively. Analysis
of variance found significant differences between both temporal and axillary temperatures compared to rectal
temperatures (P < .01). Statistical differences were small and did not represent a clinically important difference. No
statistical difference was found between temporal artery and axillary temperatures (P = .81). Increases in neonate
discomfort after temperature measurement were significantly greater with axillary than increases after temporal
artery temperature measurement (P =.03).

Conclusions

o This study found that body temperature measured with the temporal artery thermometer was similar to
temperatures obtained with an axillary thermometer in stable, afebrile neonates.

o The use of temporal artery thermometry appears to be an acceptable approach for noninvasive temperature
measurement in neonates, which causes less discomfort in neonates.
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EFFICACY OF STANDARD DOSES OF IBUPROFEN ALONE,
ALTERNATING, AND COMBINED WITH ACETAMINOPHEN FOR
THE TREATMENT OF FEBRILE CHILDREN

Abstract

Many pediatricians recommend, and many parents administer, alternating or combined doses of ibuprofen and
acetaminophen for fever. Limited data support this practice with standard US doses. This study compared the
antipyretic effect of 3 different treatment regimens in children, using either ibuprofen alone, ibuprofen combined with
acetaminophen, or ibuprofen followed by acetaminophen over a single 6-hour observation period.

Febrile episodes from children aged 6 to 84 months were randomized into the 3 treatment groups: a single dose of
ibuprofen at the beginning of the observation period; a single dose of ibuprofen plus a single dose of acetaminophen
at the beginning of the observation period; or ibuprofen followed by acetaminophen 3 hours later. Ibuprofen was
administered at 10 mg/kg; acetaminophen at 15 mg/kg. Temperatures were measured hourly for 6 hours using a
temporal artery thermometer. The primary outcome was temperature difference between treatment groups. Adverse-
event data were not collected in this single treatment period study.

Sixty febrile episodes in 46 children were assessed. The mean (SD) age of the children was 3.4 (2.2) years, and 31
(51.7%) were girls. Differences among temperature curves were significant (P < 0.001; the combined and alternating
arms had significantly better antipyresis compared with the ibuprofen-alone group at hours 4 to 6 (hour 4, P < 0.005;
hours 5 and 6, P < 0.001). All but one of the children in the combined and alternating groups were afebrile at hours 4,
5, and 6. In contrast, for those receiving ibuprofen alone, 30%, 40%, and 50% had temperatures >38.0 °C at hours 4, 5,
and 6, respectively (hour 4, P = 0.002; hours 5 and 6, P < 0.001).

Conclusions
o During a single 6-hour observation period for these participating children, combined and alternating doses of
ibuprofen and acetaminophen provided greater antipyresis than ibuprofen alone at 4 to 6 hours.
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THE NEED FOR AN ACCURATE NONINVASIVE THERMOMETER

Abstract
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NONINVASIVE TEMPERATURE MONITORING IN
POSTANESTHESIA CARE UNITS

Abstract

Initial postoperative core temperature is a physician and hospital performance measure. However, the extent to
which core temperature changes during emergence from anesthesia and transport from the operating room to
the postanesthesia care unit (PACU) remains unknown. Similarly, the accuracy of many noninvasive temperature-
monitoring methods used in the PACU has yet to be quantified. This study, therefore, quantified the change in core
temperature occurring during emergence and transport and evaluated the accuracy and precision of eight noninvasive
thermometers in the PACU.

In 50 patients having laparoscopic surgery, the authors measured temperatures upon PACU arrival and 30 and 60
min thereafter. Monitoring methods included oral, axillary, temporal artery, forehead skin-surface, forehead liquid-
crystal display, infrared aural canal, deep forehead, and deep chest. Bladder temperature was used as the reference
and was also measured at the end of surgery. The primary outcome was agreement between individual temperatures
from each method and bladder temperature in the PACU. A priori, the authors chose 0.5 degrees C as a clinically
important temperature deviation. Bladder temperature increased 0.2 +/- 0.3 degrees C (95% confidence interval 0.1 to
0.3 degrees C), P < 0.001, during transport. None of the tested noninvasive thermometers was consistently within 0.5
degrees C of bladder temperature. However, oral, deep forehead, and temporal artery temperatures were significantly
better than other methods and agreed reasonably well with bladder temperature.

Conclusion

« Invasive temperature monitoring available intraoperatively is more accurate than any generally available
postoperative methods.

« Physician performance measures should therefore not be based exclusively on postoperative temperatures.

« Among the generally available postoperative monitoring methods, electronic oral thermometry appears to be the
best.
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DO OUR PATIENTS HAVE HYPOTHERMIA? TEMPORAL VERSUS
ORAL THERMOMETERS

Abstract

PACU and Phase Il Recovery used two different type thermometers for measurement. A great variance was noted in the
results. A random sampling of 44 outpatients was used comparing the results of temporal thermometers at discharge
from PACU to results of oral thermometers on admission to Phase Il. The study was over a month’s time using a tool
developed by staff. The data showed greater than 40% had more than 1 degree variance and 11% had more than 2
degree variance.

Conclusions
[Will be added when PDF is bought]
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INFRA-RED THERMOMETRY: THE RELIABILITY OF TYMPANIC
AND TEMPORAL ARTERY READINGS FOR PREDICTING BRAIN
TEMPERATURE AFTER SEVERE TRAUMATIC BRAIN INJURY

Abstract

Temperature measurement is important during routine neurocritical care especially as differences between brain and
systemic temperatures have been observed. The purpose of the study was to determine if infra-red temporal artery
thermometry provides a better estimate of brain temperature than tympanic membrane temperature for patients with
severe traumatic brain injury.

Brain parenchyma, tympanic membrane and temporal artery temperatures were recorded every 15-30 min for five
hours during the first seven days after admission.

Twenty patients aged 17-76 years were recruited. Brain and tympanic membrane temperature differences ranged
from -0.8 degrees C to 2.5 degrees C (mean 0.9 degrees C). Brain and temporal artery temperature differences ranged
from -0.7 degrees C to 1.5 degrees C (mean 0.3 degrees C). Tympanic membrane temperature differed from brain
temperature by an average of 0.58 degrees C more than temporal artery temperature measurements (95% Cl 0.31
degrees C to 0.85 degrees C, P < 0.0001).

Conclusion
« At temperatures within the normal to febrile range, temporal artery temperature is closer to brain temperature
than is tympanic membrane temperature.
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TEMPORAL ARTERY THERMOMETRY UTILIZATION IN
PEDIATRIC EMERGENCY CARE

Abstract
The objective of this study is to determine the effectiveness of temporal artery thermometry (TAT) as an alternative for
temperature assessment of children 1 to 4 years of age in the pediatric emergency department.

Prospective cross-sectional study conducted at an urban children’s hospital emergency department. TAT and rectal
temperatures are compared in a convenience sample of children 1 to 4 years of age. Comparison of the temperatures
is performed using Pearson correlation coefficient and regression analysis.

TAT and rectal temperatures are measured in 42 children 1 to 4 years of age. TAT predicts 83% of rectal temperatures.
A receiver operating characteristic curve analysis shows that a cutoff of 37.7 degrees C or greater for fever in TAT is
equivalent to rectal temperature greater than or equal to 38.3 degrees C with 100% sensitivity and 93.5% specificity.

Conclusions
o TAT is an effective screening tool in identifying fever in children 1 to 4 years of age.
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MISGUIDED GUIDELINES ON NONINVASIVE THERMOMETRY

Abstract
[Will be added when PDF is bought]

Conclusions
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ACCURACY AND PRECISION OF NONINVASIVE TEMPERATURE
MEASUREMENT IN ADULT INTENSIVE CARE PATIENTS

Abstract
The objective of this study is to determine accuracy and precision of oral, ear-based, temporal artery, and axillary
temperature measurements compared with pulmonary artery temperature.

In 60 adults with cardiopulmonary disease and a pulmonary artery catheter, mean pulmonary artery temperature
was 37.1 degrees C (SD 0.6 degrees C, range 35.3 degrees C-39.4 degrees C). Mean (SD) offset from pulmonary artery
temperature (with the mean reflecting accuracy and SD reflecting precision) and confidence limits were 0.09 degrees
C (0.43 degrees C) and -0.75 degrees C to 0.93 degrees C for oral measurements, -0.36 degrees C (0.56 degrees C) and
-1.46 degrees C to 0.74 degrees C for ear measurements, -0.02 degrees C (0.47 degrees C) and -0.92 degrees C to 0.88
degrees C for temporal artery measurements, and 0.23 degrees C (0.44 degrees C) and -0.64 degrees Cto 1.12 degrees
C for axillary measurements. Percentage of pairs with differences greater than +/-0.5 degrees C was 19% for oral,
49% for ear, 20% for temporal artery, and 27% for axillary measurements. Intubation increased oral measurements
compared with pulmonary artery temperatures (mean difference 0.3 degrees C, SD 0.3 degrees C, P =.001).

Conclusion

o Oral and temporal artery measurements were most accurate and precise.

o Axillary measurements underestimated pulmonary artery temperature.

o Ear measurements were least accurate and precise.

« Intubation affected the accuracy of oral measurements; diaphoresis and airflow across the face may affect temporal
artery measurements.
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OTC device: temporal scanner TAT-2000C
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THE STRUCTURE AND PROCESSES OF CARE DELIVERY PERIOPERATIVE TEMPERATURE AUDIT IN A LARGE
IMPACT POSTOPERATIVE NORMOTHERMIA PEDIATRIC HOSPITAL

Abstract Abstract

CAN’T BE FOUND ONLINE, DOES EXERGEN HAVE IT?? The combination of anesthetic-induced impairment of thermoregulatory control and exposure to a cool operating
room environment makes most surgical patients

Conclusions

e / hypothermic. Infants and children cool more quickly than adults because their higher surface area to weight ratio
favors heat loss. For the same reason, pediatric patients can be rewarmed faster than adults. The safe range for a child’s
Title core temperature was determined to be between 35.5 to 37.50C.

The aim of this study was to determine the incidence of hypothermia after surgery in a large pediatric hospital.
Publication Hypothermia was defined as temperature < 35.5 oC at arrival in the recovery room.

Conclusions
Authors « We found that 97.9% of pediatric patients undergoing surgery in our institution were normothermic at arrival in
the recovery room
e Only 1.9% of our patients were found to be mildly hypothemic
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TEMPERATURE MEASUREMENT IN CRITICALLY ILL ADULTS

Abstract
Despite increasing use of tympanic thermometers in critically ill patients who do not have a pulmonary artery catheter
in place, variations in measurements obtained with the thermometers are still a problem.

The objective of this study was to compare the range of variability between tympanic and oral electronic thermometers.

The magnitude of error for the ThermoScan tympanic thermometer differed significantly from that of the Genius I
tympanic thermometer and the SureTemp oral thermometer (P < .001). Application of the Bland and Altman method
to frame the data on the basis of an accuracy tolerance zone of +/-0.5 degrees C indicated variability with both the oral
and tympanic methods. The overall degree of variability was lower for the oral thermometer.

Conclusions

o Oral thermometers provide less variable measurements than do tympanic thermometers.

o Use of oral thermometry is recommended as the best practice method for temperature evaluation in critical care
patients when measurement of core temperature via a pulmonary artery catheter is not possible.
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A BRIEF REPORT ON THE NORMAL RANGE OF FOREHEAD
TEMPERATURE AS DETERMINED BY NONCONTACT,
HANDHELD, INFRARED THERMOMETER

Abstract
[Will be added when PDF is bought]

Conclusions
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COMPARISON OF TEMPORAL ARTERY AND ORAL
TEMPERATURES IN THE EMERGENCY DEPARTMENT
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COMPARISON OF TEMPORAL ARTERY THERMOMETER TO
STANDARD TEMPERATURE MEASUREMENTS IN PEDIATRIC
INTENSIVE CARE UNIT PATIENTS

Abstract

The objective of this paper is to determine the accuracy of noninvasive infrared temporal artery thermometry compared
with rectal, axillary, and pulmonary artery catheter measurements in pediatric intensive care patients, and to determine
whether temporal artery temperatures are affected by circulatory shock or by vasopressor use. We hypothesized that
temporal artery temperatures do not differ from axillary and rectal temperatures in critically ill children, but temporal
artery accuracy is decreased by shock or vasopressor use.

Mean bias was calculated between comparison pairs using each temperature method. Bland-Altman analysis
demonstrated wide variability between methods. No significant differences in mean bias were seen between method
pairs for all temperatures, but bias was significantly less in pulmonary artery catheter-rectal pairs compared with other
method pairs. In febrile (> 38 degrees C) patients, bias in rectal-temporal artery and rectal-axillary was significantly
greater than in temporal artery-axillary pairs (p < .001). Mean bias in pulmonary artery catheter-rectal pairs was also
significantly smaller than in other pairs for all patients (p = .008) and febrile patients (p = .049). Presence of shock or
vasopressor use did not significantly increase bias in any comparison pair. Sensitivity and specificity of both temporal
artery and axillary for diagnosing fever were similar and improved with fever definition at temperatures > 38.5 degrees
C.

Conclusion

o Temporal artery and axillary temperature measurements showed variability to rectal temperatures but had marked
variability in febrile children.

o Neither was sufficiently accurate to recommend replacing rectal or other invasive methods.

o As temporal artery and axillary provide similar accuracy, temporal artery thermometers may serve as a suitable
alternative for patients in whom invasive thermometry is contraindicated.
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TEMPORAL SCANNER THERMOMETRY- A NEW METHOD
OF CORE TEMPERATURE MEASUREMENT IN INTENSIVE
CARE PATIENTS

Abstract

Temperature measurement is a routine task of patient care, with considerable clinical impact, especially in the ICU.
This study was conducted to evaluate the accuracy and variability of the Temporal Artery Thermometer (TAT) in ICU
patients. Therefore, a convenience sample of 57 adult patients, with indwelling pulmonary artery catheters (PAC) in a
40-bed intensive care unit in a university teaching hospital was used.

The study design was a prospective, descriptive comparative analysis. Body temperature was thereby measured
simultaneously with the TAT and the Axillary Thermometer (AT), and was compared with the temperature recording of
the PAC. The use of vasoactive medication was recorded.

Mean temperature of all measurements was: PAC: 37.1 degrees C (SD: 0.87), TAT 37.0 degrees C (SD: 0.68) and axillary
thermometer: 36.6 degrees C (SD: 0.94). The measurements of the TAT and the PAC were not significantly different (man
differnce: 0.14 degrees C; SD: 0.51; p = 0.33); whereas the measurements of the PAC and the AT differed significantly
(mean difference: 0.46 degerees C; SD: 0.39; p < 0.001). Mean diference in PAC versus TAT analyses, between patients
with vasopressor therapy (0.12 degrees C; SD: 0.55), and without vasopressor therapy (0.19 degrees C; SD: 0.48) was
not statistically significant (p = 0.47).

Conclusions

o We can conclude that the temporal scanner has a relatively good reliability with an acceptable accuracy and
variability in patients with normothermia.

o The results are comparable to those of the AT, but they do not seem to be sufficient to prove any substantial benefit
compared to rectal, oral or bladder thermometry.
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COMPARISON OF THE TEMPORAL ARTERY AND RECTAL
THERMOMETRY IN CHILDREN IN THE EMERGENCY
DEPARTMENT

Abstract

Rectal thermometry, the criterion standard of temperature measurement in young children, has numerous
disadvantages. This study examined the agreement between rectal versus a new temporal artery professional model
(TAPM) thermometer and rectal versus a home device temporal artery consumer model (TACM) thermometer,
investigated if the TAPM can safely screen for rectal fever, and determined if parents can detect rectal fever using
the TACM. DESIGN, OUTCOME MEASURES, AND SUBJECTS: In this cross-sectional agreement emergency department
study, 327 children <24 months of age had their temperature measured rectally and by the TAPM and TACM by a single
nurse and using the TACM by the parents. Agreements were analyzed by the Bland Altman plots. Temperature cutoff
to detect rectal fever > or =38.0 degrees C and > or =38.3 degrees C with sensitivities of > or =90% and > or =95%,
respectively, was determined for the TAPM.

The mean difference between the rectal minus TAPM was -0.19 degrees C +/- 0.66 degrees C, and minus the TACM
home device, it was +0.11 degrees C +/- 0.66 degrees C. The sensitivities of TAPM temperature of > or =37.7 degrees
C to detect rectal fever > or =38.0 degrees C and > or =38.3 degrees C were 90% (95% confidence interval: 0.83; 0.94)
and 97% (95% confidence interval: 0.92; 0.99), respectively. The parents detected 67% and 73% of rectal fevers 38.0
degrees C and > or =38.3 degrees C, respectively.

Conclusions

« The TAPM thermometer cannot replace the rectal. However, TAPM temperature of <37.7 degrees C can be safely
used as a screen to exclude rectal fever > or =38.3 degrees C in infants 3 to 24 months of age.

« The TACM home device has insufficient ability to detect rectal fever.

« A multicenter trial is needed to validate these results across multiple emergency departments and numerous
observers.
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NON-INVASIVE TEMPORAL ARTERY THERMOMETRY- PHYSICS,
PHYSIOLOGY, AND CLINICAL ACCURACY, PRESENTED AT
MEDICAL THERMOMETRY FOR SARS DETECTION

Abstract

Temporal artery (TA) thermometry was developed in answer to requests by pediatricians for a replacement for: 1) ear
thermometry due to inaccuracy; and 2) rectal thermometry due to parents’ (and most clinicians’) growing dislike of
the method. The underlying technology development spans some 20 years, borrowing heavily from methods invented
for industrial processes and medical research. Although the forehead has been used since antiquity to detect fever, its
accuracy had always been questionable until physiological artifacts were understood and overcome, and mathematical
modeling of arterial heat balance at the skin has made it possible to produce accurate core temperatures entirely non-
invasively with just a scan of the forehead. Clinical studies have been conclusive as to TA superiority to ear thermometry,
and well on the way to being conclusive as to TA at least as accurate as rectal. The physics are relatively straightforward,
but the physiological requirements are not. Underlying physiological artifacts cause errors of more than 2 deg C in
non-invasive thermometry and must be reduced by an order of magnitude to provide medically useful temperatures.
Patented TA technology incorporates methods of dealing with physiological artifacts to overcome these errors. Mass
screening for SARS containment with this method is examined.

Conclusions

« The TA thermometer was validated by initial studies performed by qualified clinical researchers in prestigious
institutions.

o Reproducibility of both the instrument and physiological assumptions was established by comparing paired left-
right readings.

o Exergen and its clinical research partners concluded that the TA method was indeed suitable for routine clinical
use.
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TEMPORAL ARTERY TEMPERATURE MEASUREMENTS IN
HEALTHY INFANTS, CHILDREN, AND ADOLESCENTS

Abstract

A noninvasive temporal artery thermometer that uses arterial heat balance technology has been compared to rectal
and ear thermometry and is available in the marketplace. This study was undertaken to establish mean temperatures
and temperatures 2 standard deviations above the mean for healthy infants, children, and adolescents. Temperatures
were measured in healthy patients 0 to 18 years of age using a noninvasive temporal artery thermometer. Temperatures
were measured in 2,346 patients. Mean temperatures and temperatures 2 standard deviations above the mean were:
37.1 degrees C (38.1 degrees C) for 383 infants 0 to 2 months; 36.9 degrees C (37.9 degrees C) for 860 children 3 to
47 months; 36.8 degrees C (37.8 degrees C) for 680 children 4 to 9 years; and 36.7 degrees C (37.8 degrees C) for
423 adolescents 10 to 18 years. There were no significant differences in temperatures in white compared to African-
American children, children with or without perspiration on their forehead, or between measurements taken on the
left compared to the right side of the forehead. This study provides information about temporal artery temperatures in
healthy infants and children that can serve as a basis for interpreting temperature measurements in ill children when
the same instrument is used.
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COMPARISON OF TEMPLE TEMPERATURES WITH RECTAL
TEMPERATURES IN CHILDREN UNDER TWO YEARS OF AGE

Abstract

We assessed the agreement between rectal and noninvasive temporal artery temperature measurements in infants
and children. We also evaluated the temple thermometer as a screening tool for rectal fever in this age group. Finally,
we compared the performance of parents with that of nurses in using the temple thermometer. The 95% limits of
agreement between the difference in rectal and average temple temperature were -1.03 and +1.52 degrees C. Mean
temple temperatures obtained by parents and by nurses were similar (95% limits of agreement, -0.6 degrees C to +0.7
degrees C). A maximum temple temperature cutoff of 37.2 degrees C (99.0 degrees F) distinguished children with
rectal fever of > or =38.0 degrees C with 91% sensitivity and 53% specificity. A cutoff of 37.8 degrees C (100.0 degrees
F) distinguished moderate rectal fevers (> or =38.5 degrees C) with 97% sensitivity and 84% specificity. A cutoff of
38.3 degrees C (101.0 degrees F) distinguished a high rectal fever (> or =39.0 degrees C) with a sensitivity of 95% and
specificity of 95%. In conclusion, temple temperatures do not reliably predict rectal temperatures, but the temple
thermometer can be used as an effective screen for clinically important rectal fever in children 3-24 months old. The
findings do not support use of temple temperatures to screen young infants for rectal fever > or =38.0 degrees C.
Temperatures obtained by parents were comparable to those obtained by nurses.
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Case Study #8

AFTER UMCG, BEATRIXOORD, CENTRE FOR REHABILITATION
IN HAREN, ALSO CHOOSES INFRARED THERMOMETERS
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FROM EXERGEN

After UMCG, Beatrixoord, Centre for Rehabilitation in Haren, also chooses infrared thermometers from Exergen
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Case Study #7

UL GRANTS EXERGEN CORPORATION I50 13485:2016
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CERTIFICATE

UL grants Exergen Corporation ISO 13485:2016 certificate
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Case Study #6

WHY SEATTLE CHILDREN’S HOSPITAL DECIDED T0 ADOPT
TEMPORAL ARTERY THERMOMETERS
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Why Seattle Children’s Hospital decided to adopt temporal artery thermometers
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Case Study #5

90 PERCENT OF NURSES PREFER THERMOMETER
CONNECTED TO VITAL SIGNS MONITOR
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90 percent of nurses prefer thermometer connected to vital signs monitor
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Case Study #4 Case Study #3

UNIVERSITY MEDICAL CENTRE GRONINGEN CHOOSES TAT-

5000 OF EXERGEN MEDICAL AS STANDARD THERMOMETER TEMPORAL ARTERY THERMOMETRY VERY COMFORTABLE

FOR PRETERM NEONATES
THROUGHOUT HOSPITAL
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Conclusion Conclusion
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University Medical Centre Groningen chooses TAT-5000 of Exergen Medical as standard thermometer throughout Temporal Artery Thermometry very comfortable for preterm neonates
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Case Study #2 Case Study #1

APPEALS COURT UPHOLDS EXERGEN TEMPORAL ARTERY
THERMOMETER PATENT INFRINGEMENT BY HELEN OF TROY’S
BRAUN AND VICKS FOREHEAD THERMOMETERS

HOSPITALS SAVE 1,4 MILLION EURO BY ADOPTING TAT- 5000
TEMPORAL ARTERY THERMOMETER

Abstract Abstract
Conclusion Conclusion
Title Title
Appeals Court Upholds Exergen Temporal Artery Thermometer Patent Infringement by Helen of Troy’s Braun and Vicks Hospitals Save 1,4 million Euro By Adopting TAT- 5000 Temporal Artery Thermometer
Forehead Thermometers
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