— I Evaluation of contactless methods for temperature
measurement in neonatal puppies
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INTRODUCTION

Hypothemmim 15 described a5 ome of the major cuses of neonated mortalty In puppies [1,2), moking tempertiee
mezsurement o basic oritesia for ewvalustion of neonstal health. The standard method currently is the rectal thermometry.

The aim of this study was to evaleate teo contactless methods for temperature measurement im pupples, a non
contct infrared thermometer and a thermal imaging camera {FHg-1).

MATERIALS AND METHODS

" im one breeding mult-mosd kenped, 327 puppies k=pt with their mother, with free suckling, urder n infm-red E=mp
arsd on 2 hestsd ground [2E-30 Catthe puppies level] wens followes

" After icentification st birth, tempemiune was measured within the first & howrs after birth [Dey &) and =& Day 1, 2,
7, 14 snd 21 on esch puppy sucoesseely by 8 recial Ehermomeeter (Torm 105; Copper, Meiun, France| and by @ non
contact irfraned (18] thermomet=r [Mew Test Evoluscan; EvclsFharm, Auneuil, France; Fig. 2). IR thermometer was
painted 8t the ceaudal part of the ventml abdomen and &t the forehend [4-10 cm from. the skin].

= A thernal inaging mmers. [FLIR 7 Fir Systems, Wilsorwille, Dregor,. USA; Fig. 3] was placsd 1 meter abowe the

litter placad in & Sox. messwrements ke on the ssdomen or on the forehaed,

T-iest on paired waises and ANOVA for repested messurements wers sed to . compars the nesuits obtsined

throwugh the warous technigues snd corrsiation was evelusted theouzh linear regresson.
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INFRARED THERMIOMETER

= ‘aristion ooefficients [as calosiated from 3 repested meassemEents on E
13 pusppies) wers 0.3% snd 0.5% for IR thermometer respectively on }

THERMAL IMAGING CAMERA

Varistion ooefficients (as calculated from
3 repssted mEBsureEmERis on 13
puppies) were 0.B% mnd 1.3% for the
CAMErs respectively on the sbdomen
mnd on the forzhaad.

= Dty sboominal vakies were then used

EENKSERE

the abdomen snd on the forshesd. Only abdominal values were then

used i the study. 3
IR- tempersbare was st el Gmes SEnifiontly higher than nectal s P R e R
tempemture but the differ=noe was cecreasing with age [Fig.al. d J
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in the study.
= The differerices betessn [E temperstures =nd recisl ismosmiones wers compsred Setessn yellow snd o
chocolste Labmdors and between white ard béack small breed puppies. No impsact of the coat coior weas g B =
g - ] * p—
evidenced |Fig.3). kg = = =l
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= Values given oy IR thermometer and by rectal thamomeber were Spnificntly coreiated at all tme: points, bt
with Nigh oosfMcients only urkil Dy 7 (Fig. 6; Table 1)
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= This stisly demonsirstes that a contactiess infrared thermometer s snoefficent tool to monitor
puppies tempenshare. However, the values need b0 be converted differewtly depending on sge in

prder bo use the infraned thermometer in the sveryday practice.

= The smle alfowing the imterpretstion of 1R velees was determined [Tabie 2}

= The thermal amerm appesred B poorly scourste tool of body tempemtie messurement in puppies
and further imeestiggton i nesded to determine its eficient usage in the breeding kenmeis.

= alues given by the
CAFERS WErE pat
coareiated with rectad
waluzes (Fig 7).

= Camers aliowed to
identify the coloest
puppy within s litter in
4B% [13/27) of the
tters [Fiz B-10).

= in 70% (1327} of the
Etters thermal camers
was sbie to detect the
first two puppies with
the lowest Dody
tempersture within s
stter

ladiy ] Loy of o8 el e rmisl Perseasr et




Poster presentation

Evaluation of contactless methods for temperature measurement in neonatal puppies
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INP-ENVT, Toulouse National Veterinary School, UMR 1225 INRA/ENVT, France
Royal Canin, Aimargues, France. E-mail: s.chastant@envt. fr

Introduction and aims. Hypothermia is described as one of the major causes of neonatal mortality
of puppies (1,2), making temperature measurement a basic criteria of evaluation of neonatal health.
The standard method currently is rectal thermometry. The aim of this study was to evaluate two
contactless methods for temperature measurement in puppies, a non contact infrared thermometer
and a thermal imaging camera.

Materials and methods. In one breeding multi-racial kennel, 327 puppies kept with their mother,
with free suckling, under an infra-red lamp and on a heated ground (28-30°C at the puppies’ level)
were followed. After identification at birth, temperature was measured within the first 8 hours after
birth, and at Day 1, 2, 7, 14 and 21 on each puppy successively by a digital rectal thermometer
(Torm 10S ; Cooper, Melun, France — accuracy: 0.1°C between 35.5 and 42°C and 0.2°C out this
range) and by a non contact infrared (IR) thermometer (New Test Evoluscan ; EvoluPharm,
Auneuil, France — accuracy: 0.3°C;). IR thermometer was pointed at the caudal part of the ventral
abdomen and at the forehead, at a 4-10 cm distance from the skin. A thermal imaging camera (FLIR
i7; Flir Systems, Wilsonville, Oregon, USA) was placed 1 meter above the litter placed in a box,
measurements taken on the abdomen or on the forehead. T-test on paired values was used to
compare the results obtained through the various techniques and correlation was evaluated through
linear regression.

Results. Variation coefficients (as calculated from 3 repeated measurements on 15 puppies) were
0.3% and 0.6% for IR thermometer respectively on the abdomen and on the forehead. Only
abdominal values were then used in the study. IR temperature was at all times significantly higher
than rectal temperature but the difference was decreasing with age: 1.8+0.04°C Day 1, 1.940.05°C
at Day2; 1.4+0.05°C at Day 7; 0.8+0.05°C at Day 14 and 0.6+0.15°C at Day 21. Values given by IR
thermometer and by rectal thermometer were significantly correlated at all times, but with high
coefficients only until Day7 (r=0.86, 0.73, 0.73, 0.62 at Day 0, 1, 2, 7, respectively and r=0.26 and
0.23 at Day 14 and 21). The differences between IR temperatures and rectal temperatures were
compared between yellow and chocolate Labradors and between white and black small breed
puppies, and no impact of the coat color was evidenced. Variation coefficients (as calculated from 3
repeated measurements on 15 puppies) were 0.8% and 1.5% for the camera respectively on the
abdomen and on the forehead. Values given by the camera were not correlated with rectal values.
Camera allowed to identify the coldest puppy within a litter in only 48% of the litters.

Conclusions. This study demonstrates that a no contact IR thermometer is an efficient tool to
monitor puppies temperature. The scale allowing the interpretation of IR values was also
determined. Other ways of use for the thermal camera remain to be determined for an accurate
measurement of the puppies temperature.

References (1) Miinnich A, Kiichenmeister U. Reprod Domest Anim. 2014;49: 64-74. (2) Lawler
DF. Theriogenology. 2008;70: 384-392.
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