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Background: Cold therapy decreases tissue blood flow by causing vasoconstriction, reduces tissue metabolism, oxygen demands,
inflammation and muscle spasm. It also causes alteration of nerve conduction velocity and inhibitation of nociceptors.

Objective: To study the effectiveness of cold therapy for reducing postoperative pain in pregnant women who underwent cesarean
section.

Materials and Methods: Pregnant women who had indication for cesarean section were selected via inclusion criteria. The
participants were randomized into study and control group with simple random sampling methods. Cold pack gel was applied at
2 hours after operation for 6 hours of duration. The visual analog scale (VAS) score was recorded at 2, 6, 12 and 24 hours
postoperatively.

Results: Primary outcome measure was the visual analog scale (VAS) at 2, 6, 12 and 24 hours after surgery. Mean of VAS scores at
6 hours and 12 hours after surgery in the study group had statistically lower than the control group. Firstly, there was no difference
at 24 hours after surgery. After the second analysis was done by repeated ANCOVA, mean of VAS scores at 6 hours, 12 hours and
24 hours after surgery in the study group were lower than the control group with statistical difference. For the secondary outcomes,
meperidine consumption within 24 hours postoperative in study group had statistically decreased. No difference of time for the
first dose of meperidine requirement and length of hospital stay.

Conclusion: Cold pack gel could be another therapeutic option for postoperative pain management. In the present study, intervention
group had reduced their pain scores at 6 and 12 hours after surgery and had reduced the narcotic drugs consumption.
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Cesarean delivery is currently the most common
operation in the modern of obstetrics practice. It causes
mostly postoperative pain within 24 hours after surgery.
Soft tissue injury is the principal cause of local inflammation,
nociceptors stimulation and sensitization. As a result, most
of parturient experience ongoing pain at rest with increase
hypersensitivity of primary hyperalgesia. Prostaglandins,
interleukins, cytokines and neurotrophins accompany
mediators that are locally and systemically released during
and after the surgery contribute to nociceptor sensitization(1).
Cold therapy is available as an option for pain reducing. It
has lesser side effects and cost than analgesic drugs using.
The physiological processes is decreasing tissue blood flow

by causing vasoconstriction. It reduces tissue me-tabolism,
oxygen demands, inflammation and muscle spasm.
Hypothermic effects at the local site can signal the spinal
cord via neurologic and vascular mechanisms, decreasing the
activation thresh-old of tissue nociceptors and the conduction
velocity of nerve signals(2).  As a result, cold therapy is used
as an additional postoperative pain treatment in orthopedic,
general surgery and gynecologic surgery(3-10).

The aims of postoperative pain management in
Cesarean patients are pain and discomfort reduction.
Manageable pain allows early ambulation of new mothers, of
which can promote healing process and lactation. Moreover,
the early ambulation can prevent postoperative
complications such as lung atelectasis, pulmonary infection
and bowel ileus. Most parturient who underwent cesarean
delivery received meperidine (opioid family) for pain relief.
Nausea and vomiting are observed as its common side effects.
An additional agent with negligible side effect which could
reduce pain and resulted in meperidine dosage reduction will
be quite welcome. Many recent literatures reported the
effectiveness of cold therapy in postoperative pain reduction.
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According to Koc et al(3) cold therapy was an effective
methods for providing pain relief after inguinal hernia repair.
Cold therapy also reduced postoperative pain of orthopedic
surgery as reported by Jon(4), Waterman(5) and Ana(6) from
year 2010 to 2014. Wanlayanee(9) and Chumkam(10) reported
that cryotherapy significantly reduced postoperative pain
in patients who underwent gynecologic surgery. It is necessary
to gain new comprehension into the management of
postoperative pain.

The aim of the present study was to compare the
effectiveness of cold therapy with routine postoperative pain
management in cesarean section.

Materials and Methods
This randomized controlled trial was conducted

at Obstetrics and Gynecology ward, Department of Obstetrics
and Gynecology, Thammasat University Hospital,
Pathumthani, Thailand. The approval from the Ethics
Committee on Clinical Research of Faculty of Medicine,
Thammasat University, was obtained prior to the study
(MTU-EC-OB-2-192/61) and registered with the Thai
Clinical Trials Registry (TCTR20190605007).

One hundred pregnant women who underwent
cesarean section under spinal anesthesia at Thammasat
hospital between June 15th, 2019 and July 31st, 2019 were
enrolled in the study. Inclusion criteria included pregnant
women who underwent cesarean section under spinal block
with 0.5% hyperbaric bupivacaine and 0.2 mg morphine (the
total of 2 to 2.2 ml), with Pfannenstiel incision and aged
greater than 18 years old. Participants who had underlying
diseases as cold urticaria and Raynuad phenomenon, infection
or active skin lesion at surgical site were excluded. Participants
were randomized into two groups by simple random sampling
method. The demographic data included age, weight, height,
occupation, education, income, and underlying disease.
Obstetric history included gravida, number of vaginal delivery,
number of prior cesarean section, number of abortion, age of
last child, indication for cesarean section, incision length,
time of operation and operative procedure. Group number
was concealed in sealed envelopes that were opened after the
completion of the surgery. Surgeons and patients were blinded
to the assigned treatment group before the operation started.
The envelope was randomly picked up by a nurse. Patients
from both groups received same standard postoperative care
which consisted of vital sign, intravenous fluid input/output,
an analgesic drugs, an antibiotic drugs recording, Foley’s
catheter retention and surgical wound dressing with a
waterproof transparent patch (Tegaderm® with pad or Op-
site®). Participants in the intervention group received cold
pack gel (Siriraj Jelly Cold-Hot Pack, Thailand) with its own
thin fabric bag. The cold pack gel was kept at -4°Celsius.
Then, the cold pack gel was placed on top of the surgical
wound dressing firstly at 2 hours post-surgery. It was changed
every 2 hours when the cold pack gel got warmer for 6 hours
duration. Control group received standard routine
postoperative care.

Postoperative pain scores were measured by visual

analog scale (VAS) at 2 (before placing cold pack gel), 6, 12
and 24 hours after surgery. Participants were interviewed
and requested to choose a number between 0 (no pain) to 10
(the worst pain) for describing their pain. Post cesarean pain
was evaluated by the author. Twenty five milligram of
meperidine was given to participants if requested every 4
hours. The total amount of meperidine consumption and its
side effects, namely nausea, vomiting, dizziness, pruritus,
urticaria, allergic reaction and respiratory depression were
recorded within the first 24 hours after surgery by nurses at
postpartum ward.

The sample size in the present study was calculated
from Wanlayanee’s study(9). The formula for the test of
difference in two independence proportions was used.
The alpha and beta were set at 0.01 and 0.05, respectively.
The least of 44 cases obtained from the calculation was the
minimal sample size. The sample size was chosen at 50
participants per group after the additional of 10 percent for
data loss prevention.

Primary outcome was measured by the visual
analog scale (VAS) at 2, 6, 12 and 24 hours postoperatively.
Participants were instructed to rate the pain intensity with
scores between 0 to 10. The score of zero and ten represented
no pain and the worst pain, respectively.

Secondary outcomes included total dose of
meperidine consumption, time for the first dose of meperidine
request, length of hospital stay and surgical site infection
rate. Data collection was finished within 24 hours post
operation. Parturients were also asked to complete a structural
questionnaire for assessing their tolerance. Data were analyzed
using the Statistical Package for the Social Sciences (SPSS
Inc., Chicago, IL, USA) for Windows, version 24. Continuous
data were represented by mean, standard deviation and using
analysis of covariant in repeated measure. The VAS score
was analyzed by repeated analysis of covariance (ANCOVA).
Categorized data were evaluated by Chi-square tests or
Fisher exact test whichever appropriated. A p-value of 0.05
was used as the level of significance.

Results
One hundred pregnant women who underwent

cesarean section deliveries were equally enrolled in the present
study and control groups. Each group was composed of

Figure 1. Flow chart of participants’ progress through
the study.
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50 participants (Figure 1). Mean age of participants in the
present study was 32 years old. Eighty percent of the
participants had education level of bachelor degree or greater
and most of them were employees of government offices
and businesses. Around ninety percent of participants had
monthly income of more than 30,000 baht (900 US dollars)
and had no underlying disease. There was no statistically
significant difference in the demographics data of both groups
including age, weight, height, underlying disease, education,
occupation and income (Table 1). Half of cases previously
had cesarean delivery. Concurrent tubal sterilization was at
38 percent. Most operations were finished within one hour.
The incisional length of the study group was slightly longer
than the control group with statistical difference (9.36 versus
8.96 centimeters). Obstetrics data including gravida, number
of vaginal delivery, number of prior cesarean section, number
of abortion, last child age, indication for cesarean section,
procedure and time of operation, were all presented no
statistical difference in both groups (Table 2).

For the primary outcome, at 2 hours after surgery
(before cold pack gel was placed), both groups had no
difference in VAS scores. After cold pack gel was applied,
mean of VAS scores at 6 hours and 12 hours after surgery in
the study group was lower than that of the control group

Control Study p-value

Age (years)*    32.84+4.89    32.60+4.49   0.799
Weight (kg)*    71.3+13.86    72.24+12.67   0.724
Height (cm)* 159.62+5.68 158.80+5.34   0.459
Education level**   0.562

Primary school       0 (0)       1 (2)
High school    10 (20)       7 (14)
Bachelor Degree    40 (80)    39 (78)
Master’s Degree       0 (0)       3 (6)

Occupation**   0.770
Vacancy       0 (0)       3 (6)
Self-employed       3 (6)       2 (4)
Employee    45 (90)    39 (78)
Government       2 (4)       4 (8)
service
Others1       0 (0)       2 (4)

Income (baht)**   0.656
<10,000       1 (2)       0 (0)
10,000-30,000       5 (10)       5 (10)
30,000-50,000    41 (82)    42 (84)
>50,000       3 (6)       3 (6)

Underlying disease**   0.267
None    44 (88)    46 (92)
Diabetes mellitus       3 (6)       3 (6)
Heart disease       1 (2)       0 (0)
Hypertension       0 (0)       1 (2)
Thyroid disease       2 (4)       0 (0)

* mean + standard deviation (SD), ** n (%)
Others1 = student, researcher

Table 1. Demographic character of participants (50 cases
per group)

Control Study p-value

Parity**
Nulliparous 20 (40) 17 (34)
Multiparous 30 (60) 33 (66)

Vaginal delivery*    0.16+0.548    0.14+0.452 0.843
Prior C/S*    0.48+0.544    0.52+0.544 0.714
Abortion*    0.24+0.716    0.28+0.701 0.778
Last child age    2.33+2.995    2.38+2.898 0.933
(years)*
Indication** 0.769

Elective C/S 16 (32) 17 (34)
Prior C/S 24 (48) 25 (50)
Others 10 (20)    8 (16)

TR 19 (38) 19 (38) 1.000
Length (cm)*    8.96+1.16    9.36+0.631 0.035
Time (min)* 39.30+10.876 38.94+9.761 0.862

* mean + standard deviation (SD), ** n (%)
Others = Cephalopelvic disproportion, placenta previa, non-
ressuring fetal status, malpresentation, unprogress of labour,
severe intrauterine growth restriction; C/S = Cesarean section,
TR = Tubal resection; Length = Incision length; Time = Opera-
tive time

Table 2. Obstetrics history of participants (50 cases per
group)

Control Study p-value

Primary outcome
(VAS)

2 3.38+1.227 3.88+1.932 0.124
6 5.48+1.359 3.5+1.199 0.018
12 5.06+1.150 4.04+1.577 0.002
24 4.10+1.129 3.34+1.206 0.090

Secondary outcome*
Meperidine (mg) 26.5+19.827 13.50+19.698 0.001
Time for 1st dose 7.18+3.419 7.42+4.766 0.835
(hr)
LOS (day) 3.32+0.513 3.22+0.418 0.288

* mean + standard deviation (SD)
VAS = visual analog scale score; 2 = at 2 hours after surgery; 6 =
at 6 hours after surgery; 12 = at 12 hours after surgery; 24 = at
24 hours after surgery; Meperidine = Meperidine consumption;
Time for 1st dose = Duration time between postoperation and
first dose of pethidine; LOS = Length of hospital stay

Table 3. Comparison of primary outcome and secondary
outcome (50 cases per group)

with statistical difference. There was no difference at 24
hours after surgery (Table 3). For the secondary outcomes,
meperidine consumption within 24 hours after operation in
the study group was statistical less than the control group
(13.5 and 26.5 milligrams, respectively). Time interval from
the finish of the operation to the first dose of meperidine
request in the study group was slightly longer than the control
group (7.42 versus 7.18 hours, respectively) without
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statistical difference (Table 3). There was no difference in the
length of hospital stay in both groups. There was no
immediate complication in the present study. The surgical
wound infection was evaluated at one week after surgery and
no complication was reported.

At the beginning of analysis, incision length and
meperidine consumption were found to be statistically
different in both groups. Therefore, the present study
classified incision length and meperidine consumption as
covariate factor. The dependent variable (VAS at 6, 12 and 24
hours after surgery) and means of VAS scores were adjusted
due to the effects that the covariate had on it (Table4). The
second analysis was done by repeated ANCOVA. Mean of
VAS scores at 6 hours, 12 hours and 24 hours after surgery in
the study group were lower than the control group with
statistical difference as presented in Figure 2.

Discussion
Cold therapy for pain reduction was an optional

methods for soft tissue injury, post orthopedic procedures,

Figure 2. Effect of mean score of pain change between
groups after controlling the covariate
effect from incision length and pethidine
consumption (50 cases per group).

Control Study p-value

Primary outcome
(VAS)*

6 5.278+10.15 3.702+0.15 <0.001
12 4.898+0.19 4.202+0.19 <0.014
24 4.093+0.169 3.347+0.169 <0.003

* mean + standard deviation (SD)
VAS = visual analog scale score; 6 = at 6 hours after surgery; 12
= at 12 hours after surgery; 24 = at 24 hours after surgery

Table 4. Effect of mean score of pain change between
groups after controlling the covariate effect from
incision length and meperidine consumption
(50 cases per group)

Research Soheil Koc Watkins Wanlayanee Chumkam Present

Years 1992 2006 2013 2018 2018 2019
Country USA Turkey USA Thailand Thailand Thailand
Operation C/S Hernia Gen Sx Benign Gyn Gyn C/S
Type N/A Lichtenstein Mid Mid+LT LT Pfannenstiel
Number 62 40 55 28 100 100
Duration 48 hr 1/3 hr 24 hr 1/3 hr 6 hr 6 hr
Effect N/A 24 hr 72 hr 6 hr 12 hr 12 hr
Result DE IE IE IE IE IE
LOS ND ND ND ND
Analgesic ND D D ND ND D

hr = hours; min = minutes; Gen Sx = general surgery; tonsil = tonsillectomy; gyn = gynecologic surgery; N/A = not available;
Lichtenstein = Lichtenstein type repair; mid = midline incision; duration = duration of treatment (hr); effect = duration of effect (hr);
number = number of sample size; LT = low transverse incision; LOS = length of hospital stay; analgesic = analgesic consumption; IE
= increases efficacy; DE = decreases efficacy; ND = no difference; D = decreased consumption

Table 5. Comparison of cold therapy efficacies

general surgery, gynecologic surgery and otorhinolaryngology
surgery(3-14). It diminished the inflammatory process reaction
to trauma, tissue edema, hematoma formation and pain(2). In
the present study, cold therapy reduced post cesarean pain
at 6 and 12 hours with statistical difference. Even though the
cold pack application was placed on the patients for only 6
hours, its pain reduction effect still extended to 12 hours
after surgery.

There were many previous clinical studies that
examined the effectiveness of cold therapy as presented in
Table 5. The study of Soheil(11) was the first literature in post
cesarean pain relieving by cryotherapy. The temperature in
their study was set as 6°Celsius by a special unit that operated
by the running water for 48 hours postoperatively. They
reported that cryotherapy could not reduce postoperative
pain. In this current investigation, the temperature was set at
-4°Celsius and applied for 6 hours. Koc et al(3) reported that
cold compression could reduce postoperative pain of hernia
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repair for 24 hours. The time of cold pack application in their
study was only 20 minutes which they didn’t mentioned
about temperature. They supported the present study that
cold compression could reduce postoperative pain. Normally,
length of herniorrhaphy incision was shorter than the cesarean
section. Watkins et al(7) reported that cold therapy reduced
the postoperative pain in the patient who underwent general
surgery via low midline incision. Time of cold application in
their study was 24 hours. Pain reducing efficacy was extended
to 3 days after surgery. The present study shows similar
result that cryotherapy could reduce postoperative pain. It
seem that the longer duration of cold application allowed
longer effect of pain reduction. Wanlayanee(9) and Chumkam(10)

reported that cryotherapy could reduce post gynecologic
surgery pain for only 6 hours and 12 hours, respectively.
Time of application in Wanlayanee’s study was shorter than
the current study (20 minutes versus 6 hours). The application
of cold pack in Chumkam’s and current study were 6
consecutive hours. Both Wanlayanee and Chumkam
supported the concept of cryotherapy for pain reducing after
surgery.

Parturients who recently gave birth via cesarean
section had more postoperative pain than vaginal delivery.
The authors should encourage the parturients and
obstetricians to choose vaginal birth as the first priority.
In the situation that vaginal delivery was impossible, the
cesarean delivery should be the final decision. Therefore,
parturients who underwent cesarean delivery should receive
appropriate and adequate postoperative pain management
with minimal side effect of analgesic drugs. As a result, they
could be early recovery and mobility stimulated as soon as
possible.

The strength of the present study was a randomized
controlled trial and all of obstetric parameters were controlled.

Conclusion
Cold pack gel can be alternative option for

management of postoperative pain. In this study patients
who underwent cesarean section had improved their pain
scores at 6 and 12 hours after surgery and had reduced the
narcotic drugs consumption. Due to lesser side effects,
reusable and lesser expenses, in the author’s aspect, cold
pack gel should be used in postoperative pain control.

What is already known on this topic?
Cesarean delivery is the most common operation

in the obstetrical procedure. It mostly causes postoperative
pain within 24 hours postoperatively. Cold therapy is
available as an optional for reduce this pain. The physiological
processes include decreases tissue blood flow by causing
vasoconstriction, reduces tissue metabolism, oxygen demands,
inflammation and muscle spasm. It influenced effects both
locally and at the level of the spinal cord via neurologic and
vascular mechanisms, decreasing the activation threshold of
tissue nociceptors and the conduction velocity of nerve
signals. This local anesthetic effect called cold-induced
neuropraxia.

What this study adds?
Cold therapy could reduce post cesarean pain at

least 12 hours after surgery. There was no side effect from
cold therapy.

Acknowledgements
The present study was supported by Thammasat

University Research Fund, Contract No. TUGG 156/2562

Potential conflicts of interest
The authors declare no conflicts of interest

References
1. Timothy J, Esther P. Global year against pain after

surgery [Internet]. 2017 [cited 2017 Jan 19]. Available
from: https://www.iasp-pain.org/GlobalYear/After
Surgery.

2. Nadler SF, Weingand K, Kruse RJ. The physiologic
basis and clinical applications of cryotherapy and
thermotherapy for the pain practitioner. Pain Physician
2004;7:395-9.

3. Koc M, Tez M, Yoldas O, Dizen H, Gocmen E. Cooling
for the reduction of postoperative pain: prospective
randomized study. Hernia 2006;10:184-6.

4. Block JE. Cold and compression in the management of
musculoskeletal injuries and orthopedic operative
procedures: a narrative review. Open Access J Sports
Med 2010;1:105-13.

5. Waterman B, Walker JJ, Swaims C, Shortt M, Todd
MS, Machen SM, et al. The efficacy of combined
cryotherapy and compression compared with
cryotherapy alone following anterior cruciate ligament
reconstruction. J Knee Surg 2012;25:155-60.

6. Martimbianco AL, Gomes da Silva BN, de Carvalho
AP, Silva V, Torloni MR, Peccin MS. Effectiveness and
safety of cryotherapy after arthroscopic anterior
cruciate ligament reconstruction. A systematic review
of the literature. Phys Ther Sport 2014;15:261-8.

7. Watkins AA, Johnson TV, Shrewsberry AB, Nourparvar
P, Madni T, Watkins CJ, et al. Ice packs reduce
postoperative midline incision pain and narcotic use: a
randomized controlled trial. J Am Coll Surg
2014;219:511-7.

8. Leegwater NC, Nolte PA, de Korte N, Heetveld MJ,
Kalisvaart KJ, Schonhuth CP, et al. The efficacy
of continuous-flow cryo and cyclic compression
therapy after hip fracture surgery on postoperative pain:
design of a prospective, open-label, parallel, multicenter,
randomized controlled, clinical trial. BMC
Musculoskelet Disord 2016;17:153.

9. Wanlayanee N., Sukanya S., Thumwadee T., Maleechat
S. Gel pack reduced postoperative pain in benign
gynecologic surgery: a randomized controlled trial. Thai
J Obstet Gynaecol 2016;26:52-8.

10. Chumkam A, Pongrojpaw D, Chanthasenanont A,
Pattaraarchachai J, Bhamarapravatana K, Suwannarurk
K. Cryotherapy reduced postoperative pain in



gynecologic surgery: A randomized controlled trial. Pain
Res Treat 2019;2019:2405159.

11. Amin-Hanjani S, Corcoran J, Chatwani A. Cold therapy
in the management of postoperative cesarean section
pain. Am J Obstet Gynecol 1992;167:108-9.

12. Shirvani MA, Ganji Z. The influence of cold pack on
labour pain relief and birth outcomes: a randomised
controlled trial. J Clin Nurs 2014;23:2473-9.

13. Lokesh B, Jimson S, Muthumani T, Parthiban J, Anandh
B. Cryotherapy - Following Intraoral Surgeries and for
Treatment of Oral Lesions: A Review. Biomed
Pharmacol J 2015;8:621-4.

14. Rotenberg BW, Wickens B, Parnes J. Intraoperative ice
pack application for uvulopalatoplasty pain reduction:
a randomized controlled trial. Laryngoscope 2013;
123:533-6.

48                                                                                               J Med Assoc Thai|Vol.103|Suppl.3|March 2020
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⌫ ⌫⌫⌫    
⌫ ⌫      ⌦⌫ 
    

⌦ ⌫       ⌫   
⌫ ⌫ ⌫    
   ⌫⌫ ⌫


 ⌫ ⌦⌫⌫⌫⌫ 
   ⌫⌫

J Med Assoc Thai|Vol.103|Suppl.3|March 2020


