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Effects of Sequential Application of Superficial Cold and Heat on
Pain, Patient Satisfaction with Pain Control, Comfort Level and
Subjective Response after Spine Surgery
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Kim, Yeo Ok" - Shin, Yong Soon?

1) Department of Nursing, Asan Medical Center
2) Department of Neurosurgery, University of Ulsan College of Medicine, Asan Medical Center
3) College of Nursing, Hanyang University

Purpose: The aims of the current study were to evaluate the effects of superficial cold and heat after spine
surgery on pain, satisfaction with pain control and comfort level, and to identify subjective responses and adverse
effects. Methods: A prospective, single-blind, randomized controlled trial was utilized. The intervention group
(n=36) received superficial cooling until the wound drain was removed and thereafter followed by superficial
heating until discharge, while the control group (n=34) received only superficial cooling until wound drain was
removed. Data were collected from August 4 to November 11 2014. Results: There was significant difference in
pain according to time within groups (F=71.87, p<.001). However, we found no difference in pain between groups.
The intervention group reported higher patient satisfaction with pain control (4 vs 3, z=-2.83, p=.005) and higher
comfort level (5 vs 4, z=-4.12, p<.001) than the control group. Conclusion: Results indicate that sequential application
of superficial cold and heat is a useful method in clinical practice for management of pain after spine surgery.

Key words : Cryotherapy, Hot temperature, Personal satisfaction, Postoperative pain, Spine
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Table 1. Research Design

Pretest Treatment Posttest
Experimental group Yo X Y. Y2 Y3 Y
Control group Yo X Yi Yo Ys Yu

X =Superficial cold (from postop 1 hour until wound drain was
removed) and thereafter followed by superficial heat until
discharge; X,=Superficial cold only (from postop 1 hour until
wound drain was removed);

Yo=Pain; Y,=Pain on superficial cold day 1; Y,=Pain on superficial
cold day 2; Y;=Pain on superficial heat day 1 in the experimental
group and day | after cold stop in the control group; Ys=Pain
and patient satisfaction with pain control on superficial heat
day 2 in the experimental group and day 2 after cold stop in
the control group.

=
staal AlgE gty YerS Ags dATex zya)
£ 043 [12]%E 1.03 [10]7}4] theFslsiont, Wawel A4
W o] ATt oty ARl it whebA] 2
AT FHarE e AR 5337] 029 APATFA
71 e auarI9Y 0439 FAEES 0272 A4S
t} Power and Precisions ©]83t] &3=7] 0.27, o5+
05, Y 80%, &4 Al 558 7|EoR AHES A, &
68o] ZZHNT 20% 2 BEES 1EEle] e B

STt

<

L

AT Tt A} b

® 55(Pain)

Fe 9 5 100mm Hole] A|ZPIAFA E(visual analog
scale, VAS)E o]g&sto] A+ Hofxprt A4 559 ALEE
EAIEHA g & aid Ao dolE SAHETE ArTE &

F% B Aot Ase o

=< =(Patient satisfaction with pain control)

& 5% 20 ofF AuNAe WEEE

® 7 Comfort level)
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Enrollment

Assessed for eligibility (n=88)

Excluded (n=10)
* Not meeting inclusion criteria (n=10)

- Fusion > 2 levels (n=6)
- Bone graft (n=4)

Randomized (n=78)

v

l

Allocation

|

Allocated to intervention group (n=40)
* Received allocated intervention (n=40)
* Did not receive allocated intervention (n=0)

Allocated to control group (n=38)

* Received allocated intervention (n=37)

* Did not receive allocated intervention (n=1)
(Reasons: Cerebrospinal fluid leakage)

A 4

P

Follow-Up

-

Discontinued intervention (n=4)

» Withdraw due to hot sensation (n=1)

* Suspected wound infection (n=1)

* Wound oozing (n=1)

* Prolonged drainage of the wound (n=1)

Discontinued intervention (n=3)
* Withdraw due to cold sensation (n=1)
* Prolonged drainage of the wound (n=2)

VY

v

Follow-Up

\ 4

-

Analyzed (n=36)

Analyzed (n=34)

Figure 1. Flow chart of the study
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Table 2. Homogeneity between Experimental Group and Control Group (N=70)
Exp. (n=36) Cont. (n=34)
Characteristics Categories n (%), Mean=SD  n (%), Mean=*SD t, z or X yo)
or median (IQR) or median (IQR)
Age (yr) 60.3 £ 12.6 614 + 14.8 -0.35 730
Gender Female 19 (52.8) 21 (61.8) 0.58 448
Male 17 (47.2) 13 (38.2)
Surgery history Yes 20 (57.1) 14 (41.2) 1.76 185
No 16 (42.9) 20 (58.8)
Diagnosis Herniated nucleus pulposus 15 (41.7) 10 (29.4) 3.80 .149
Stenosis 8 (22.2) 15 (44.1)
Spondylolisthesis 13 (36.1) 9 (26.5)
Operation type Decompression 20 (55.6) 19 (55.9) 0.01 978
Fusion 16 (44.4) 15 (44.1)
Surgeon A 21 (58.3) 20 (58.8) 0.01 .967
B 15 (41.7) 14 (41.2)
Diabetes mellitus Yes 9 (25.0) 7 (20.6) 0.19 .660
No 27 (75.0) 27 (79.4)
Antiplatelet use Yes 10 (27.8) 4 (11.4) 2.99 135
No 26 (72.2) 30 (88.6)
Steroid use Yes 0 (0.0) 1 (2.9) 1.07 486
No 36 (100.0) 33 (97.1)
Burn history Yes 0 (0.0) 1 (2.9) 1.07 486
No 36 (100.0) 33 (97.1)
Cold allergy Yes 0 (0.0) 0 (0.0) - -
No 36 (100.0) 34 (100.0)
Duration of operation (min) 245.1 £ 102.9 239.5 £ 92.8 0.25 .807
Volume of wound drainage (cc) 440.0 (625.0) 484.0 (536.0) -0.46 .647
Wound drain (day) 3.5 (1.0) 3.0 (2.0) -0.14 .889
Ambulation after surgery (day) 2.0 (2.0) 2.0 (1.0) -0.30 .762
PCA Yes 24 (66.7) 26 (76.5) 0.82 364
No 12 (33.3) 8 (23.5)
Duration of PCA (day) 2.0 (1.0) 3.0 (1.0) -0.39 .700
Immediate postoperative pain 50.6 + 14.9 47.1 £ 153 0.97 336
Analgesics (mg) Ketorolac 152.5 (158.0) 95.0 (225.0) -0.57 .599
NSAID 1600.0 (297.5) 2000.0 (4000.0) -0.15 .885
Opioid (oral) 0.0 (0.0) 0.0 (0.0) -0.21 .983
Opioid (intravenous) 6.0 (7.0) 5.0 (8.0) -0.05 .959
Exp.=Experimental group; Cont=Control group; SD=Standard deviation; IQR=Inter-quartile range; POD=Post operative day;
PCA=Patient controlled analgesia; NSAID=Non-steroidal anti-inflammatory drug
FBN HIST 2AE = 9
AT F2 Aol W, & 2del td FuA wee B oaTE 2 -2 o] 3% 52 F EF 4a
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Table 3. Pain Differences between Experimental Group and Control Group (N=70)
. Exp. (n=36) Cont. (n=34) .
Time MoanSD Moan - SD t p Source F p
Pretest 50.6+£14.9 47.4+15.2 0.87 .386 Time (T) 71.87 <.001
Posttest 1 66.8+24.1 68.7+22.1 -0.33 741 Group (G) 1.18 282
Posttest 2 55.6+22.0 51.2¢17.3 0.93 354 G*T 0.56 .690
Posttest 3 31.9+22.1 32.4+20.9 -0.08 936
Posttest 4 24.3+18.2 20.8+16.1 0.74 465

Exp.=Experimental group; Cont.=Control group; SD=Standard deviation; Posttest 1=superficial cold day 1; Posttest 2=superficial cold day 2;
Posttest 3=superficial heat day 1 in the experimental group and day 1 after cold stop in the control group; Posttest 4=superficial heat day 2
in the experimental group and day 2 after cold stop in the control group.

* t was calculated by independent t test according to time points.

Table 4. Patient Satisfaction with Postoperative Pain Control, Comfort Level (N=70)
. Exp. (n=36) Cont. (n=34)
variables Median (IQR) Median (IQR) z 4
Satisfaction with postoperative pain control (1-4) 4.0 (1.0) 3.0 (0.0) -2.83 .005
Comfort level (1-5) 5.0 (1.0) 4.0 (0.0) -4.12 <.001

Exp.=Experimental group; Cont.=Control group; IQR=Inter-quartile range
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2 AFelAE 249 255 3 A3 A7) " o] vFHTtn A== v FF ATl =Y F
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