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Analysis of Researches on the Warming Therapy for Surgical Patients

Jun, Jumyi

Professor, Department of Nursing, Dongeui University

Purpose: The main question is systematic review of the published in Korea and foreign countries on warming
therapy for surgical patients. Methods: The researchers searched at Medline, CINAHL, KERIS, Adult Nursing
Association, Korean Society of Nursing Science, Korean Academy of fundamentals of Nursing, and National
Assembly Library web site for the published on warming therapy for surgical patients from 1980 to 2008. Words
for search were operation/surgery, warming, operation/surgery and warming. Studies were included randomized
controlled trial, and there were no restrictions regarding operative phase and outcome measures. Results: 36
published researches that met the criteria were mostly published in foreign countries between 2000 and 2008
and focused on surgery with general anesthesia. Sample size ranged from 21 to 60 subjects, age range between
21 and 60 years of age. Thirty different warming therapies were reported, fifty-two different dependent variables.
Outcome indicators included active external warming, intra-operative, and body temperature. 'Positive effects’
and 'no effects' equaled. The most frequently reported 'positive effects' were body temperature, shivering, and
acid-base balance. No effects were more likely to be heart rate, blood pressure, and hemodynamics. Conclusion:
Many types of warming therapy, are reported in the literature with little information about the efficacy of each, many
different dependant variables were studied. There were no consistent reports as to length of time used for warming
procedures. Overall, the effects of warming therapy are inconsistent. And additional research must be down before
any particular method of warming can be used with confidence as to its effectiveness. Attention must be made
as to the research design, better measurement of the dependent variables. This review may serve as a base.

Key Words: Warming, Surgery
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Table 1. General Characteristics of Researches (N=36)
Characteristics Categories n (%)
Published year 1980~1989 3 (8.3)

1990~1999 8 (22.3)

2000~2008 25 (69.4)

Published country ~ Domestic 15 (41.7)

Foreign 21 (58.3)

Type Doctorate 1 (2.8)

Master 9 (25.0)

Non-degree 26 (72.2)

Design Comparison with 2 groups 25 (69.4)

Comparison with 3 groups 11 (30.6)

Type of anesthesia ~ General anesthesia 33 (91.6)
Spinal anesthesia 3 (8.4)

Age of subject <20 1 (2.8)

(year) 21~60 25 (69.4)

>61 10 (20.8)

Sample size <20 3 (4.1)

(person) 21~60 18 (24.6)
61~100 6 (8.2)

101~140 3 4.1

141~180 4 (5.4)

>181 2 (2.8)
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Table 2. Summarization of Researches (N=36)

Warming thera;
Auther (pub year) e O Ssize 8 by Dependant variable
surgery Type Applicationtime
Alfonsi et al, (2003) Knee/shoulder 18 AEW Post BT, BP, P, thermal discomfort,
arth oxygenation, shivering, pain
Allen et al. (2008) Cataract sur 140 ACW Intra Pain
Carli et al, (1986) Major op 200 AEW Post BT, shivering
Choi (2007) G anes 40 AEW, AEW Post BT, shivering
Giuffre et al, (1991) <35C BT 90 PW, AEW, AEW Post BT, prognosis/risk
Giuffre et al, (1994) Cardiac sur 44 AEW, AEW, PW Post BT, shivering
Hasankhani et al, (2007) Ortho sur 60 ACW Intra BT, BP, P, shivering
Hershey (1997) Lapa 144 PW,PW+PW, PW+PW+PW Post BT
Hersio et al, (1991) CABG 19 ACW, ACW+ACW, Post BT, CO, oxygenation
ACW+ACW
Ihn et al, (2008) Total abd hyst 90 AEW, AEW+PW, AEW Intra BT, shivering
Jeong et al. (2008) CABG 40 AEW, AEW+ACW Intra BT, hemodynamics,
prognosis/risk
Joachimsson et al, (1987) Cardiac sur 156  AEW, ACW, AEW+ACW Post BT, total body heat, shivering
Kim (1999) Total hip repl 30 AEW Pre+intra BT
sur
Kim (20006) Abd sur 32 ACW, AEW Pre+intra BT, thermal discomfort
Kim (2007) Sp anes 48 AEW+AEW Pre+intra BT, BP, P, thermal discomfort,
anxiety
Kim & Kim (2007) Total abd hyst 40 AEW+AEW+ACW Intra+post BT, thermal discomfort,
shivering
Kuyn et al, (1998) Abd sur 40 AEW, AEW Post BT, BP, P, R, thermal
discomfort, shivering
Lee (2000) C/S 90 AEW, AEW, PW Pre+intra BT
Lee (2008) Lapa 60 AEW+PW, PW Pre+intra BT, thermal discomfort
Lee & Lee (2002) Total abd hyst 60 AEW Pre+post BT, shivering
Lee et al, (2004) Op 2 hrs 60 AEW, AEW Intra+post BT, BP, R, oxygenation,
thermal discomfort,
shivering, prognosis/risk
Lee et al. (2008) Lapa 76 ACW Intra BT, BP, P, oxygenation
Min (2001) C/S 90 AEW Intra BT, thermal discomfort,
shivering
Murat et al, (1994) Sp sur 51 AEW, AEW Intra BT, prognosis/risk
Negishe et al. (2003) Abd sur 24 AEW, AEW, AEW Intra BT
Ng et al. (2006) Total knee 60 AEW, AEW Intra BT, thermal discomfort
repl sur

Abd, =abdominal, ACW=active core warming, AEW=active external warming, Anes=anesthesia, Arth=arthroscopy, Bp=blood pressure, BT=body
temperature, CABG=coronary artery bypass graft, CO=cardiac output, C/S=Cesarean section, G=general, hrs=hours, hyst=hysterectomy,
Intra=intraoperative, Lapa=laparoscopy, Op=operation, Ortho=orthopedic, p=pulse, Pre=preoperative, Post=postoperative, Pub=published,
PW=passive warming, R=respiration, Rad=radical, Repl=replacement, Prost=prostatectomy, S=sample, Sp=spinal, Sur=surgery
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Table 2. Summarization of Researches (Continued)

(N=36)

Warming thera

SIS Type of surgery S size 8 by Dependant variable

(pub year) Type Application time

Ng et al. (2006) Total knee 60 AEW, AEW Intra BT, thermal discomfort

repl sur

Panossian et al. (2008) Rad prost 224  AEW Intra BT

Park & Yoon (2007) Abd sur 60 ACW, AEW+AEW Intra+post BT, BP, P, acid-base balance,
oxygenation

Rodriguez et al. (1983) (35.8T BT 18 ACW Intra+post BT, BP, P, oxygenation,
shivering, heat production,
heat loss

Seo (2001) G anes 135 AEW+PW, AEW, PW Intra BT, prognosis/risk

Seo et al, (2006) Lapa 90 AEW, ACW Intra BT, prognosis/risk

Son (1991) Abd sur 60 PW,AEW, AEW Post BT, BP, P, R, thermal
discomfort, shivering,

Sury & Scuplak (2006)  Abd/thoracic 22 PW Pre+post BT

sur
Wagner et al, (2008) Abd/ortho sur 184 AEW, AEW Intra BT, BP, P, R, oxygenation
Wong et al. (2007) Abd sur 103 AEW+ACW, Pre+intra+post BT, BP, P, prognosis/risk
AEW+ACW+AEW
Zhao et al, (2005) Abd sur 40 AEW+ACW, PW Intra BT, BP, P, prognosis/risk

Abd, =abdominal, ACW=active core warming, AEW=active external warming, Anes=anesthesia, Arth=arthroscopy, Bp=Dblood pressure, BT=body

temperature, CABG=coronary artery bypass graft, CO=cardiac output, C/S=Cesarean section, G=general, hrs=hours, hyst=hysterectomy,
Intra=intraoperative, Lapa=laparoscopy, Op=operation, Ortho=orthopedic, p=pulse, Pre=preoperative, Post=postoperative, Pub=published,

PW=passive warming, R=respiration, Rad=radical, Repl=replacement, Prost=prostatectomy, S=sample, Sp=spinal, Sur=surgery
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Table 3. Strategy and Application Time of Warming Therapy

o ‘ %) Effect
ategories n
3 ! Yes, n (%) No, n (%)
Strategy” 1 Method PGW Simple blanket 609.2) - 6 (100.0)
PLW PVC film 1(1.5) 1 (100.0) -
Thermo-wrap garment 1(1.5) 1 (100.0) -
AESW Forced air warming device 12 (18.5) 7 (58.3) 5 (41.7)
Circulating water mattress 10 (15.4) 6 (60.0) 4 (40.0)
Radiant room heater 4(6.2) 2 (50.0) 2 (50.0)
Electric blanket 1(1.5) 1 (100.0) -
Heat lamp 1(1.5) - 1 (100.0)
Heat cradle 1(1.5) 1 (100.0) -
Registive carbon fiber mattress 1(1.5) - 1 (100.0)
Warm room air 1(1.5) - 1 (100.0)
ACEnW Glucose infusion 1(1.5) 1 (100.0) -
Morphine sulfate infusion 1(1.5) 1 (100.0) -
ACExXW Warm fluid infusion 4(6.2) 2(50.0) 2(50.0)
Warming anesthetic infusion 2(3.1) 1(50.0) 1(50.0)
Warm fluid lavage 2(3.1) 1(50.0) 1(50.0)
Subtotal 49 (75.4)  25(51.0) 24 (49.0)
2 Method PGW+PGW Simple blanket+reflective blanket 1(1.5) - 1 (100.0)
AESW+AESW Forced air warming device+ 1(1.5) 1 (100.0) -
circulating water mattress
Circulating water mattress+ 1(1.5) 1 (100.0) -
radiant room heater
ACEnW+ACEnW  Glucose+amino acid 2(3.1) 2(100.0) -
AESW+ACEXW Radiant room heater+ 1(1.5) 1 (100.0) -
heated humidified inspired gases
Forced air warming device+ 2(3.1) 1(50.0) 1(50.0)
warm fluid infusion
Room air change+warm fluid lavage 1(1.5) - 1 (100.0)
Circulating water mattress+warm fluid infusion 1 (1.5) 1 (100.0) -
AESW+PLW Circulating water mattress+PVC film 1(1.5) - 1 (100.0)
Forced air warming device+PVC film 1(1.5) 1 (100.0) -
Forced air warming device+simple blanket 1(1.5) 1 (100.0) -
Subtotal 13 (20.0) 9(69.2) 4(30.8)
3 Method PGW+PGW+PLW Simple blanket+reflective blanket+ 1(1.5) - 1 (100.0)
reflective head cover
AESW+AESW+ Forced air warming device+ 1(1.5) 1 (100.0) -
ACExW conductive carbon polymer+
warm fluid infusion
Circulating water mattress+ 1(1.5) 1 (100.0) -
electric blanket+warm fluid infusion
Subtotal 3 (4.0) 2(66.7) 1(33.3)
Application time Intra 15(41.7) 10 (66.7) 5(33.3)
Post 10 (27.7) 7 (70.0) 3(30.0)
Pre+intra 3(8.3) 3 (100.0) =
Pre+post 2(5.6) 2(100.0) -
Intra+post 4(11.1) 4 (100.0) -
Pre+intra+post 2(5.6) 2(100.0) -
Total 36 (100.0) 28 (77.8) 8(22.2)

TTotal number 65; PGW=passive general warming; ACEnW=active core endogenous warming; ACExW=active core exogenous warming;

AESW=active external systemic warming; Intra=intraoperative; PLW=passive local warming; Post=postoperative; Pre=preoperative,
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Table 4. Dependant Variables of Warming Therapy

Variabl C (%) Bl
ariables omponent n (% Yes, 0. 0%) No. n (%)
Vital function Body temperature 38 (24.4) 26 (16.7) 12 (7.7)
Pulse 11 (7.1) 1(0.6) 10 (6.4)
Blood pressure 11 (7.1) 1(0.6) 10 (6.4)
Respiration 3(1.9) - 3(1.9)
Rate pressure product 1(0.6) 1(0.6) -
Subtotal 64 (41.1) 29 (18.6) 35 (22.4)
Heat balance Total body heat 2(1.3) 2(1.3) -
Heat production 1(0.6) 1(0.6) =
Heat loss 1 (0.6) 1(0.6) =
Shivering 16 (10.3) 11 (7.1) 5(3.2)
Subtotal 20 (12.8) 15 (9.6) 5(3.2)
Discomfort Thermal discomfort 12 (7.7) 6(3.8) 6(3.8)
Cold sensation 1(0.6) 1(0.6) =
Pain 2(1.3) - 2(1.3)
Subtotal 15 (9.6) 7 (4.5) 8(5.1)
Hemodynamics 11 (7.1) 2(1.3) 9(5.8)
Oxygenation 14 (9.0) 8(5.1) 6(3.8)
Acid-base balance 3(1.9) 2(1.3) 1(0.6)
Prognosis/risk 28 (17.9) 15 (9.6) 13 (8.3)
Anxiety 1(0.6) 1(0.6) -
Total 156 (100.0) 79 (50.6) 77 (49.4)

A R AGREE Fo) ) B¢ AR B ol T e e it Aol stk e
B2 olAleha, R ARFEo] Yol HrkSieven et A ZhEW'e A $he HE

al,2006), J7he F4AolA AR stoll Aol Agsl A skeaw'e “Esh gg” ulgol B LRt 2% Kumar
AP ABAA G 5 Q005)% Sessler (1997)9] Ashsh gk & 5= 9lo

WU a0} de Re
of AR 525t AAL Fulol WAA FrhRodriguez B, o FF Aol Fheay 44 A melslof & Al
L g S e
%5 PUFL Y] S E A bR Aol 4 JheA e FRLEES 23T ST ARAL 0.4~
goojol Btk 5% Bl QuHo AGHE The 06T UAS B Bol A (Sessler, 19975 4%
Mol o olge] A 248 ol A2 HAHES s AEelE P a4 B Teln BHs s, 5
2T Le oI G NS FATIAG IR @ 2 AN 5 glrka sHe oLk (Weirich, 2008) R
CIFE A AALEE T AT ARl A B 123" A ol e A
A EEE SR AR e Adekm BT S 9l 2 ekt A5 hea P destel A E
R AR e AT AL ol L, A A5 A0] 92115 902, A AAE Sl 4
2005). 88 20] 251G 10T Al AAE FAl) A8 A 2
B AU 36 ALS R THE R F 653 FEE  AFA sheae BT Caat gl glon aT4 7}
2 AFH he e e 73%7} MRG0 S SAWE ELGE A Yeich, /A EA

S8 SR B2 0 S LT ANLE HE AR A FoUE LF E 7, 0 EF 57 B
3 o A A £ EA ol SYIAL W o] S E Al ek o

@ [elR=

3HA by Aex]so ZHA(Kumar et al., 2005; 7“5 QS
Sessler, 1997) A& de|A] Q= A4 7o AHS HogHla
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(Thn et al,, 2008; Kumar et al,, 2005; Negishe et al,, 2003;
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o]
wksk 4= Qlth(Kumar et al,, 2005; Weirich, 2008), & A+
MMz o] E ntRt o 2 tpFet WS ARgSte] 72 a o] &
H=E AASL J-&(Hasankhani, Mohammadi, Moazzami,
Mokhtari, & Naghgizadh, 2007; Jeong, Hahm, Jeong,
Yang, & Choi, 2008; Kim, 2007; Lee, Lee, Chang, Jung, &
Jang, 2008; Murat, Berniere, & Constant, 1994; Rodriguez
et al,, 1983; Son, 1991; Wong, Kumar, Bohra, Whetter, &
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