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Abstract

The purpose of this study was to systematically review the results of randomized control studies (RCTs)
applying forced air warming (FAW) intervention to prevent hypothermia in spinal surgery patients under
general anesthesia, and to confirm the optimal application method of FAW intervention to prevent
hypothermia postoperatively through meta-analysis. The systematic review handbook of the Cochrane
Alliance and the systematic review reporting guidelines presented by the PRISMA Group were followed.
For literature selection, electronic database searches were conducted using PICO-SD. Seven studies using
FAW intervention were systematically reviewed after reviewing related papers conducted from 1990 to
2023 in the database. RevMan 5.4 and CMA 4.1 were used for analysis. FAW intervention effectively
prevented postoperative hypothermia in spinal surgery patients under general anesthesia, and the effect size
was found to be a medium. This study confirmed that FAW intervention for spinal surgery patients under
general anesthesia has a significant effect on the prevention of hypothermia, and these findings can
contribute to creating standards and guidelines that can be effectively applied in the clinical field to
prevent hypothermia in spinal surgery patients under general anesthesia.
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[Fig. 1] Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow.

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
1 Andrzejowski (2008) 34 35 1 37 36 1 0.00 [0.48: 048] 147%
2 Brodshaug (2019) 15 37 0 15 36 0 ——F—— 125 [046; 204] 12.3%
3 Buraimoh (2019) 38 36 0 36 36 0 —e 020 [065. 0.26] 14.8%
4 Hassani (2018) 45 36 0 45 37 0 —_— 054 [096;-012] 151%
5 Murat (1994) 26 3 1 25 35 1 —— 127 [067; 188] 137%
6 Shariffuddin (2016) 0 3 0 30 36 0 —5— 141 [0.84; 1.98] 14.0%
7 Yoo (2022) 58 37 0 58 37 0 020 [0.17; 0.56] 154%
Random effects model 243 246 T 0.45 [-0.10; 1.00] 100.0%

Heterogeneity: /% = 88%, 1° = 0.4766, p < 0.01 : ! ! !
3 = 0 1 2

Q=53.13, df=6 (p<.001); Test for overall effect: Z=1.61 (p=.108)

[Fig. 2] Comparison outcome of forced air warming intervention for spinal surgery.
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<Table 1> Descriptive summary of included studies

First author,

Time points

.. . Study . Control Temperature Results about core
No. publication year, Patients R Intervention .. Outcome of
design condition measure temperature
country measurements
Devices: . 0.3°C smaller decrease in
F AW(E air Paws, 38°C) peti-op: mean core temperature in
. ’ ) the prewarmed group
Site: temporal T intained
. . . .cervical- full body artery . peri-op: - Temperature was maintaine
Andrzejowski et Spinal surgery blanket scanner - primary outcome: 5 miﬂ above the hypothermic
1 al. (2008) Exp: (n=31) RCT . usual care mean core . threshold of 36°C in 21
o Jumbar-surgical access intervals o . .
UK Cont: (n=37) . . temperature (68%) patients in the
warming blanket peri-op: prewarmed group
Duration: esophageal
. . . end of surgery temperature
60 min before induction temperature Exp: 36.4£0.6
and during anesthesia Cont: 36.4+0.7
Device:
FAW(BairPaws, 38°C)
Site: Devices: . primary outcome: . thermal suit did not prevent
aunder body- thermal  suit mean core hypothermia
Bair Hugger Blanket, Site: peri-op: temperature . FAW was significantly
Brodshaug et al.  Spinal surgery 43°C) not mentioned esophageal/ . secondary peri-op: more efficient in
2 (2019) Exp: (n=15) RCT .upper, lower body- Duration: rectal outcome: 10min re-establishing normothermia
Norway Cont: (n=15) Snuggle Warm 30 min before temperature peri-op intervals
Convective Warming induction and hypothermia, end of surgery temperature
Blanket(44°C) during reestablishment of Exp: 36.6+0.49
Duration: anesthesia normothermia Cont: 36.1£0.25
30 min before induction
and during anesthesia
Devices: prinery outoone:
Devices: ' ;ﬁ:glgfggoc) .intr(wp body . )
. F.AW(Balr Hugger, 38°C) Site: peri-op: temperature, i'ncidenoe . .EmtTa_305p7°C
Buraimoh et al.  Spinal surgery 1tlel. er body (upper back under the torso,  sensing o hypothenn;z_l, . Il)grr;ﬁlp' C);Ir’l.t‘ 35' C
3 Q019) Exp: (1=38)  RCT aggs) Y {upp © legs Foley Pmolf“?" comphications, iorvals R
United States Cont: (n=36) Duration: Duration: catheter ection . Lo
uration: 30 min before . No difference in incidence
30 min before induction ducti d . secondary outcome: of critical hypothermia
and during anesthesia glm;lgglon an blood loss, operative
ime, | f stay.
anesthesia tire, length of stay,

< Over continued >



<Table 1> Descriptive summary of included studies (Cont.)

. primary outcome:
core temperature

. mean temperature was not

different between the two

groups

. There was no significant

Devices:
FAW(WarmTo secondary outcome: difference in warming of
Devices: uch,40°C) hemoglobin, the patients during operation
ge(l]sls;;u et al. Spinal surgery SiI::W(WarmTouch, 38°C) Snl(tj: peri-op: hematocrit, platelet peri-op: at 38 or 40°C to prevent
4 Exp: (n=45) RCT ) . . tympanic counts, mean core  3(mjn hypothermia
Iran not mentioned mentioned .
Cont: (n=45) . . temperature temperature, intervals
Duration: Duration: i
during anesthesia during systolic blood . intra-op
anesthesia pressure (BP), heart Exp: 36.33£0.57
rate, respiratory Cont: 36.45+0.24
rate
| . end of surgery
~ Exp: 36.45+0.14
g Cont: 36.51£0.07
| . During surgery, the
experimental group had
significantly higher core
temperature than the control
. group
Devices:
. . h ft iving at
FAW(Bair Hugger, One hour after arriving a
o . the recovery room, the
. 38-42°C) . peri-op: .
Murat et al. Spinal surgery Site: usual care: peri-op: imary oufcome: 15min control group was in a
5 (1994) Exp: (1=26)  RCT ' 400W heat  rectal - primaty C hypothermic state
legs core temperature intervals
France Cont: (n=25) Duration: lamp temperature

30 min before induction
and during anesthesia

. intra-op

Exp: 35.6£ 0.5
Cont: 34.8+ 0.6

. end of surgery

Exp: 36.5+ 0.8
Cont: 354+ 0.9

< Over continued >



<Table 1> Descriptive summary of included studies (Cont.)

Devices:
three pieces of
Resistive heating

peri-op:
. blanket(Thermamed
D?:;JS:B - SmartCare,  42°C) nasopharyngeal
42°C)( alr Hugeet, Site: temperature . FAW is superior to
Site: : (core) primary outcome: resistant heating blanket
Shariffuddin whole ventral . one large upper core temperature intra-o
et al. Spinal  surgery surface of the body blanket that rectal secondary outcome:  peti-op: Exp' 36p3 6+ 038
6 (2016) Exp: (n=30) RCT patient’s body; face, covers upper back BP, HR, 02 sat., 20min Cont: 3627+ 046
Malavsi Cont: (n=30) anterior trunk, both and both upper temperature end tidal CO2 intervals C ’
alaysia upper limbs and limbs
l(f)vser limb (core) (mmHg) . end of surgery
Duration: . two separate ) Exp: 36.44
not mentioned ‘lower limbs’ axilla Cont: 35.87
blankets that wrap
| up the lower temp crature
- Jimbs. (skin)
&) Duration:
o1 not mentioned
|
. Upper extremity warming is
more effective in
preventing postoperative
Device: Device: hypothermia than lower
FAW(WarmTouch) FAW(WarmTouch) pimary outcome: extremity warming
Sit core temperature int
ite: . ) .. intra-op
Yoo et al. E(ﬁ,tglap}:;?agh upper body(back, both ISOIIS& body(buttocks peri-op: secondary outcome: I])gi;i(:qp. Exp: 37.0£0.37
7 (2022) Ep ) —58g Y ReT arm) bothe 1 Y ’ nasopharyngeal Changes in b"d?/ . | Cont: 36.9+0.34
Korea xp: (0=58) othe legs) femperature temperature, patient ~ Intervals
Cont: (n=58) satisfaction, and

Duration:
after induction
~ during anesthesia

Duration:
after induction
~ during anesthesia

length of stay in
the recovery room

. intra-op hypothermia
Exp: n=32(55.2%)
Cont: n=44(75.9%)

. post-op hypothermia
Exp: n=12(21.4%)
Cont: n=28(49.1%)

RCT, randomized controlled trial; Exp, experimental group; Con, control group
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