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cametic dermatologic surgery s routinaly per-

farmed in an ambulatory surgery center or offica

satting. Liposuction surgary and similar sophisti-

cated procedures may bring ypothermia 1o fght
a5 B potertial rigk for our patients, Hypolhenmia is defined a3
a drop in com body emparaturg by 2°C ar mang, Caing for
and re-warmng a mypothermic patient has many knovn chal-
lenges and patertial dangers. Problems encountersd 0 the
ik Iypothenmic patient include patient discomitor, shhe-
ing, andincreased repiraion and ceygen consumption, More
predound Fypatharmia may ook whah surgical dieation
exceeds 2 hours. Symptorms of prodound hypethanmia can
inchude: muscle breakdown, nirogen ossimbalance, ndac-
tion of matabolic rate, attered pharmookinetics slowing ciug
metanclizm with risk of Wedcity, modlilied platetet acthity whh
Increased risk of deep vein thrombosis, akered mmune sys-
tem functian with impaired wound heaing, transient hyper-
phoephatemis, phiciion of entdiuretic homone nduces cold
diureals and debydrstion, acthation of autonomic nervous
gygtermy, peniphend wasocoreatiction, alevation of Diood pres-
sure and heart rate, remase in candiae output by up o 50065,
and cardiac arwihmias. Inadwertent coning clearty bas no
benefit and iz desirably avoided in the elective cosmetic
clemmatioos SURgE Danent. Vanous heat pressedation and
weaming methods for patients will be discussed, Wamy of
these technigues are smple and may sasly be hooporated
inte the protocol of the office or amiulston sungeny center by
the cosmetls dermmatalogic surgeon to maximize safaty,
comiort, and positve experience for cur patlents.

Dres. Daby and Levit are Fellows in decmatolegie, cosmetie, wd
Mohs' micmogrophic sungery; De Biaeda i a practicing
dermatologist amd Climical Prodessor of Dermatology at the
Columbia Unilversity College of Fhysiclans and Surgeons in
HNew Yark City. Dr. Scarborough 15 a practicing dermatologist
and Assistant Clinical Prafessor of Mecdicine, Dermatelogy Divi-
sicm, at the (hio State University Hospital in Columbus.
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Background

Mormothermia s cdefrad as a cone body temperature of
750, plus or mirws 1°C, Hypotheemia ks ciaesified a2 mild
[32C to 35%C), moderate (30%C o 32°C), and severs
[k 3075 by Arnerican Collegs of Surgeons 1989 crite-
rig, Backy hiat iz Ieal through sonvaction, conduction, radi-
ation, ard evaparation, Hospital operating rooms routinety
usa many warming lechniques to prevent hypothemnia
ntraoperatively and in surgical recovery, These include pre-
aperative passive heat presenation with catton or reflective
Mankats, Intrmoperatie sothve werming with ak or water
pacds or mattresses under the patient, use of thermally insu-
lated esophageal wbes, warming ard humickying oxygen
and other gases deiverad ta tha lungs for gereral anesthe-
sla, passwely wrapping or apphing active warming devices
to body paris not invohed @ the &ud surgery Peluding
tna patient's head, werming of W flids priar 1o infusion, and
Irmitad use of anasthesia,

During induction of geraral anesthasia, use of muscl
paralytics & accompanied by an inftial rapld decreasa in
corg body termperature of 08°C 1o 1.0%C, followed by a
slow lingar decreage in body core temperstung for the dura-
tion of the precadure. Afler 3 10 4 hours of general anes-
thasia, the decresse tends to platesu at 34°%C o 35°C,
where the body heat production balances the heat loas,’
Regional, epidural, or spinal anasthasia has & lowar degres
of sz of body tempsrature propartianal to the decrease in
body paratyais induced. Conscious sedatian nduces partlal
redaxation, but not paralysis of musculeture, thus prasaring
some body heat. Shivering ig inhibited intracperatiely by
anasthetics and resumes 2 the patient emerges from
sedatian. Shivering is a physiologics compensatony mech-
aniem by which the body attempts o raise core empena-
tura By burning cakorles i rmuscles to generate beat, b5 a
cirical marker Tar a patient experiencing kowered body tam-
perature. Presarmd normothermia prevents shivering and
other problems assocanted with hypothenmia, In alechive



coametic dermatologic surgary, there i clearly no desirg or
benafit in having a hypotharmic patient.  Prevention of
Fypathermnia will awold the sbove undesirable and urmeces-
sary prabiens,

Inadvertent Ferioperative Heat Loss
Unwanted cookng of the human body, or pericpsrative heat
jogs, ooours due o many interwowven factors. Thermsl
phyzics and gaamatry theokes teach us that thinnar chiects
resambling tall thin cylnders iose heat fester than wids,
round objacts ke ephares. It follows that pagsive caneciive
heat l0ss s grestest in humans with high body surface aresa-
ta-rrass ratke, Classicaly, infants and children ane mast wul-
nerakde o Ptaoperative pothermia. However, any paterd
withy high Doy sUrface ares—relstive ta their mass depen-
dent metaboloke rete—may becoms mipkdly’ Fypathanmic
Intrecperatively. Rewarming rate i3 a fmction of cularsos
heat transfer plus metabolic heat production divicad by
body mass, The rata of rewarming is inversaby propartionsl
to body gza.? The smaller the person, tha faster they cool
intraoperatively and the fastar they rewanm pasioparatiely
Tre larger tha persan, the slewer ey coal infracperatiely,
bt the slower they can be rewermed peestoparatively,

Peicperative hest lss is predomnantly dus to radiation of
body heat from the surace of the skin to the cod ar of the
cperative suita, and corvection of body heat to the oold
surface of the opsmtiog table. Conduction and euvsparation
contribute little to heat sz duing aperatian, Between S0%
o B of the body surdace area miust be coversd 1o ade-
quatshy protect againgt concucthie heat Ioes. Cutaneous
corvective heat koss in an undressed adult at the 20°C ambl-
ent operating room temperature is a linsar furction of Bochy
surface area, rangng fam 80 o 100 W, Messurable skin
ternperature & namdly 2°C o 4°C below cona temparaturs,
vl dapends on the ambkent temperature of the cparating
foom, the patients com body temperature. the patients
vasomotor etats, and the patient's preoperative themns
ervlronment. The patient’s ity for tonic vasooonstnction s
primigrily respansbie for mainianing the com body tempera-
bure &t 25C to 472 higher then the gkdn termpareture.

Volstila mhakd gererad aresthetics inhibit norshivering
thermogenesis, whanaas consclous sedation with propafol
and fertary| do nat inbibit monshivering thermogenasis.®
Festing  energy  expenditure has bean exparimeantally
increased by 20% in healthy and septic patiends by infusing
armnd ackds. Aming acids equivaknt 1o 28 g of delary pro-
tein durlng general enesthesia and surgsry can couniaract
the percparative Ines of body heat and mairtain the patieat
norrrathenmic.’ Perdpheral vasoconstriction s the body's
mechanism to try io conssne core body hest ina cold emd-
ronment. The induction of ganeral ankasthesta | assockaied
with recistribution hypothermia, General arnssthasia causes
a courerproductive delay in re-warmirg postapsrativaly

due to e Hock of parpheral-to-core themoregulatony
cantrod by ganeral anesthetics. Vasoooratriction ooours dur-
i general anesthesis-induced  fypothermia. Clonidica,
commanly ghen orally as premedication prior to genaral
argsthesia, impars nommal thermoregulstory esporses 1o
warm and cold stimui and degrasces symeathatic (one, pro-
tecting the patisnt from imreoperative Mypertension, Pramed-
lcating with clonidne did mot worgen tha redistribution
hypothermia after Induction of anesthesia with thicpental,
fentamy, and vecuronium and maintenance wilh 06% Isafiu-
rane.? Postoperative usa of pharmacalogic vasodiators such
85 opicids by anesthesiclogsts in the ecoveny mom aftar
ceneral anesthesia can hasten rewarming. Prewarming
patients before sreathesin® and mited uze of anesthesia
nsing spinal, epickral, or conscious sadation nstead of gen-
el aresthesia) may 5000 postop Fewaming &nd recoveny.
bdinimizing the fime the patient is under anesthesia without
being warmmed helps prevant ypothermia.® Keaping patienis
warm during corscious sadation with propofol iz adkvesable
bacase propoidl blood concentrations average 268% mors
in patierts with mikd hypothemia [34°C) compared to rier-
mothermic patiars (3790, °

Praventing Parloperative Mypothermia

in the demmatologic surdeon’s ambulatory sungical center,
steps are takan to keap patients safely warm and comfort-
phle. Lsng conscious sadaticn, the core body temperature
drog of 1°0 sean duning induction and in the firsst hour af
general anesthesia usng paralytic agents is eliminatad. The
patiant is ambulatory into the ACS. uging large muscle
groups 1o heat thermnsehas until they enter the ACS suita.
The amicient haat in the A5 suite can easiy be adjusted 10
tha recommended minimum 20°C (FOFC).

Ciperating mom temperatune is important in deterrmining
the patiendt™ heat bess by comection. [t = ecommended
that the operating room temperaiure be kept at 217G to
24°C fior adults and at 24°C te 2675 for children and aloedy
patients.” Kamitani et &l showed that in a 2570 apersting
oG, cowaring the head and facs of patients with towels
and shasts immediately after Induction of anesthesia with
thiopental ard iscirane debversd with & heat and modtura
exchanger in the aresthesia drout for alective abdominal
sUrgery, patlents maintained & statisticall greater tympanlc
rarnbirane Bocy tempersture with head and fce covered
by wearrried toweets Al shests companed to those patients
in the control group with towels and shaats covenng runk
g hmbs, Although insufficient ez a monctherapy to pra-
went hypothermia during general anasthesia, passie heat
retanlion with dillgert use of warmed starik cotton towels,
sheets, and Hlankats—especially applled 1o the head
region—may ba enough to mantan normothemmia during
cansclous secation, dthough no published study |s svall-
ahie to clate spacificaly Tor concoious sadation,
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Active warrming with water matiresses, formad warm ar
conmvection biarkets, and elecing bankats ara vary eflective
At mantaining nommothermie  miracperatieehs Waler al-
resses are lalor intenaive to re-estabish ad maintain sten-
ity betwean ceses. There have been mepors of bums to
pafients with active wanming Gavices as wall, Forced warm
air canvection blankets bave been widsh studied as effectve,
but sre assocEted with Rereased wound nfaction dus 1o the
non-sterila aifiow blowing dust o ard contamirating the
sterike figkd. Ore study by Kemper® found that economicaihy-
warmed 38°C ar delvery under atendard bed sheats (50,75
was twica as effective a5 commercialy available ful body
forced hot air Bankets ($180 Balr Hugger moedel 315,
Aygustine Medcal, Eden Prarie, Minrescia), Bectric blan-
kets hawve tradiicnaly been wesed with fear of mefunction
ard sharlsge, and electeosution oF burn of patient, surgeon,
and gtaff, Aefective duminum apaca blankets ae used in
recovery moms, but are conskered & fre hazard to be
avoidad in the eparating room, Warming blenkets alone did
not kesp the patlent's femparatur abowe 3570 unless the
aperating voom femparature was abova 21°C,

Lexy warming with aither electric blankst or forced wam
air cormwection blankst prowided sufficient heat o counter-
balancs heat losses during abdormingl surgens. praventing
sfivering i 10 out of 11 warmad patients.?
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Infusicn of 63 mika of intravencus crystalold fud at
raam tempemture (2070 leads ta a mean body tempera-
ture loss of 1°C. Warming intranenaus fluids can alsa heip
prevent hypothermia, and varous devices are aeedable far
warming 1Y fuids to 35°C, |dashy, to svoid cooling o the
wammed I uid pricr 10 infusian, only 40 cm of 1Y ubing
should lie batween the wamming device and the patisnt's IV
site. The Hotina HL-20 and System H-2507 heat exchanger
D-50 (SIS Lewal 1 Inc., Aockiand, Massachusetls) outper-
formed other modgls from USA, Germarry, and France in
A stuchy. The cases with higher volume crystalicid solution
imfused amd the faster the infusion rate used, the mose
efficiart the heating of the petient with IV fluids. '
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Keeping cosmetic surgery patients warm (s impartant. 1t s
not & new discovery that bypothermia represents an
urmvanted surgkcal complication that keads 1o furher prob-
larns far patients. Hypothermia i something 1o e awars of,
50 that reascrable steps can e taken 1o prevent inacher-
tent caoling in coamatic suigery pafients. Smply adjusting
the room temperatura o 2170 and teaching staif to u=e
sterfie drape sheets, sterile towels, or sterle cotton blerkets
1o cover any unnecessanly exposed pans of the patient
intrapperstively will help 1o resolke postoperative shivaring
and mild bypotharmia,
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