
Rev Esc Enferm USP
2013; 47(3):554-60

www.ee.usp.br/reeusp/

O
R

IG
IN

A
L A

R
T

IC
L

E

Português / Inglês
www.scielo.br/reeusp

Received: 07/11/2012
Approved: 12/18/2012 554

RESUMO
Estudo descri  vo com dados de dois en-
saios clínicos realizados em 2008 e 2009 
em uma maternidade de uma ins  tuição 
fi lantrópica da cidade de São Paulo. Teve 
como obje  vo descrever a temperatura 
perineal após a aplicação de bolsa de gelo 
no pós-parto normal. Três grupos com 38 
puérperas cada (n=114) receberam apli-
cação perineal de bolsa de gelo entre 2 e 
48h após o parto. Os achados indicaram 
que com 10 min de crioterapia as médias 
da temperatura perineal atingiram de 
13,3 a 15,3°C, com pequena redução de 
temperatura ao fi nal de aplicações de 15 
e 20 minutos (2,4 e 2,7°, respec  vamente). 
Após resfriamento por 10 min., as mulhe-
res referiram frio e alívio e, depois de 15 
a 20 min., dormência e anestesia local. 
Conclui-se que 10 minutos de aplicação 
foram sufi cientes para reduzir a tempe-
ratura perineal aos níveis recomendados 
para analgesia (10-15°C).

DESCRITORES
Crioterapia
Períneo
Período pós-parto
Enfermagem obstétrica

ABSTRACT
We present a descrip  ve study based on 
the data from two clinical trials conducted 
at a maternity hospital in São Paulo, Brazil, 
in 2008 and 2009. This study aimed to 
describe perineal temperature a  er the 
applica  on of an ice pack during the post-
partum period. Three groups of 38 post-
partum women (n=114 total) received an 
ice pack between 2 and 48 h a  er delivery. 
The results showed that a  er 10 minutes 
of cryotherapy, the mean perineal tem-
perature varied between 13.3°C and 15.3°C, 
with a small reduc  on at the end of the 
15- and 20-minute applica  ons (2.4°C and 
2.7°C, respec  vely). Women who received 
cryotherapy for 10 minutes reported a cool 
sensa  on and pain relief; a  er a session 
of 15 or 20 minutes, the women reported 
anesthesia and numbness. In conclusion, an 
ice pack applied for 10 minutes reduced the 
perineal temperature to the recommended 
levels for analgesia (10-15°C).

DESCRIPTORS
Cryotherapy
Perineum
Postpartum period
Obstetrical nursing

RESUMEN
Estudio descrip  vo con datos de dos ensa-
yos clínicos realizados en 2008 y 2009 en 
una maternidad de ins  tución fi lantrópica 
de la ciudad de São Paulo. Tuvo como 
obje  vo describir la temperatura perineal 
luego de la aplicación de bolsa de hielo en el 
posparto normal. Tres grupos de 38 puérpe-
ras cada uno (n=114) recibieron aplicación 
perineal de bolsa de hielo entre 2 y 48 horas 
luego del parto. Los resultados indican que 
con diez minutos de crioterapia, los prome-
dios de temperatura perineal alcanzaron 
de 13,3 a 15,3°C, con escasa reducción de 
temperatura al fi nal de aplicaciones de 15 y 
20 minutos (2,4 y 2,7°C, respec  vamente). 
Luego del enfriado por diez minutos, las 
mujeres refi rieron frío y alivio, y después 
de 15 a 20 minutos, adormecimiento y 
anestesia local. Se concluye en que diez mi-
nutos de aplicación fueron sufi cientes para 
reducir la temperatura perineal a los niveles 
recomendados para la analgesia (10-15°C).

DESCRIPTORES
Crioterapia
Perineo
Período de postparto
Enfermería obstétrica
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INTRODUCTION

Cryotherapy is o  en used in clinical prac  ce, mainly to 
treat complica  ons from pos  rauma  c lesions. In obstet-
rics, cryotherapy is used to reduce edema and to prevent 
bruising. However, the use of this approach for relieving 
perineal pain a  er vaginal delivery is rare.

Using cryotherapy to manage pain a  er childbirth is 
jus  fi ed due to the physiopathological local cooling eff ects 
on the  ssue. Furthermore, this method is easy to apply, 
non-invasive, inexpensive, and has few side effects or 
contraindica  ons. Despite these factors, there is a lack of 
evidence to support the applica  on of this prac  ce, includ-
ing the appropriate length of applica  on(1).

The proper length of a cryotherapy session is important 
to reduce  ssue temperature to recommended therapeu  c 
levels and to minimize the discomfort and adverse eff ects 
that may result from prolonged exposure to cold. The vari-
ability in the length of cryotherapy sessions in perineal care 
hinders its safe and eff ec  ve use.

Cryotherapy is the applica  on of sub-
stances that remove body heat and reduce 
the temperature of the  ssues as a treatment 
approach(2). This non-pharmacological meth-
od is used as second-line therapy for relieving 
perineal pain a  er vaginal delivery(3).

Cryotherapy indica  ons include injury 
or acute infl amma  on, pain, muscle spasms 
and restora  on of the range of mo  on. The 
contraindica  ons are related to the intoler-
ance of low temperatures, which can mani-
fest in the form of allergies, hypersensi  vity 
or circulatory failure(4).

Although the mechanisms of tissue 
cooling have not been clarifi ed, we know that when cold is 
applied, the  ssue cools rapidly, star  ng with the superfi cial 
 ssues and progressing to the deepest layers. This cool-

ing causes physiopathological changes that decrease the 
infl ammatory reac  on, edema and pain(2,4).

The eff ec  veness of cooling as a method of pain relief is 
related to the  me and technique of applica  on. Examples 
of cooling techniques are the applica  on of ice or ice packs, 
ice massage, cold sitz baths, and cold gel compresses(2). 
These techniques may have diff erences in cost, ease of use 
and acceptance.

Studies have shown the possible eff ects of diff erent 
cooling methods(5-8), but there is no evidence indica  ng 
which approach is the most eff ec  ve. Applica  ons of cold 
substances in solid or block form are more eff ec  ve at 
reducing  ssue temperature because they draw heat from 
the  ssue by conduc  on, thereby changing from solid to 
liquid. These substances con  nue to remove heat from the 
 ssue as they increase in temperature(2).

Ice is be  er than cold gel and frozen peas for reducing 
skin and intramuscular temperature  ssue (up to 2 cm 
below the skin surface). The amount of water contained in 
peas is less than that in an ice block, and gels are unable 
to solidify like ice(9). Furthermore, ice slows the velocity 
and amplitude of nerve conduc  on(7,10). Therefore, an ice 
pack is the most adopted method of cooling to alleviate 
perineal pain.

In addi  on to the material used, the proper session 
length is essen  al for cryotherapy eff ec  veness. Short 
applica  ons may not promote  ssue cooling to tempera-
tures appropriate for analgesia (between 10 and 15°C)(11). 
Conversely, prolonged exposure to cold may be uncomfort-
able for the woman and may cause adverse eff ects, such 
as ulcers and burns(2).

There is no consistency in the recommenda  ons for the 
length of cryotherapy sessions in postpartum care. However, 
the protocols for the treatment of sports injuries recommend 
an ice pack applica  on for between 15 and 30 minutes(2,4).

Several studies have inves  gated the 
use of ice for relieving perineal pain. Cryo-
therapy treatment protocols for perineal 
care vary in the temperature used and the 
frequency and dura  on of the applica  on.

A Cochrane Library systema  c review 
included ten trials that used exposure  mes 
from 10 to 20 minutes(1). The available 
evidence regarding perineal temperature 
achieved a  er applying ice was restricted 
to data for 20-minute sessions(12), and there 
was no consensus on whether cooling for 10 
or 15 minutes promoted a perineal tempera-
ture compa  ble with the recommended 
level for analgesia(13).

Therefore, this study aimed to provide informa  on 
regarding perineal temperature a  er cryotherapy to assist 
with the choice of cryotherapy applica  on length in clini-
cal prac  ce.

OBJECTIVE

The objec  ve of this study was to describe the perineal 
temperature a  er applying ice packs for 10, 15 and 20 minutes.

METHOD

This descrip  ve study used data from two randomized 
controlled trials (RCTs). The fi rst trial was completed in 2008 
and consisted of a randomized, controlled, parallel trial in 
which the outcome assessor was blinded to the use of an 
ice pack for relieving perineal pain a  er vaginal delivery. 
Subjects in this study were randomized into three groups: 
the experimental group, composed of women who received 
an applica  on of an ice pack for 20 minutes, the placebo 
group, composed of women who used a bag of water at 
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room temperature, and the control group, composed of 
women who did not receive any interven  on. The authors 
concluded that applying an ice pack for 20 minutes was 
eff ec  ve at relieving perineal pain a  er delivery(12).

The second study was a randomized controlled trial in 
which the subjects were blinded to the length of the inter-
ven  on. This trial was conducted in 2009, and its aim was 
to compare the eff ec  veness of the ice pack to alleviate 
perineal pain a  er childbirth among single sessions las  ng 
10, 15 or 20 minutes. The popula  on was divided into two 
groups: Group A, consis  ng of women who used ice packs 
for 10 minutes, and Group B, consis  ng of postpartum 
women who used ice packs for 15 minutes. These par  ci-
pants were compared with Group C, which was composed 
of women who used ice for 20 minutes on the perineum 
in the fi rst study. There was no diff erence in analgesic ef-
fec  veness among the ice pack treatments las  ng for 10, 
15 or 20 minutes(14).

Both studies were conducted in the Rooming Care Unit 
(RCU) of the Amparo Maternal Hospital in São Paulo, Brazil. 
This maternity hospital is a philanthropic ins  tu  on special-
izing in low-risk pregnancies and is designated exclusively 
for obstetric care by the Na  onal Health System (SUS). 
The maternity ward is composed of a Birth Center (BC) 
with 16 labor beds, six delivery rooms and six immediate 
postpartum period beds. There are 84 beds in the Room-
ing Care Unit and eight in the neonatal intensive care. As-
sistance with labor, normal birth and postpartum issues is 
provided by midwives with minimal interven  on. Obstetric 
physicians are responsible for the admission and care of 
pregnant women with pathological condi  ons or dystocia. 
Episiotomies are performed a  er the administra  on of local 
anesthesia with lidocaine. Simple catgut thread sutures are 
placed con  nuous in the vaginal mucosa and separate in 
the muscle, subcutaneous  ssue and skin.

In the RCU, women remain hospitalized for approxi-
mately 48 hours and are orally medicated with dipyrone 
sodium 500 mg every six hours and diclofenac sodium 50 
mg every eight hours. At this maternity ward, there is no 
protocol regarding non-pharmacological treatment for al-
levia  ng perineal pain.

Inclusion criteria for both trials were women who 
were ≥18 years old, were primiparous, carried a single 
fetus to term, were cephalic, were 2 to 56 hours post-
partum, did not receive analgesics in the last 6 hours 
before inclusion in the study, did not receive spinals or 
epidurals, had no difficulty communicating or under-
standing Portuguese, had a newborn in good condition 
and reported perineal pain ≥ 3 on a numerical scale (0-10, 
where zero means no pain and ten is maximum pain) at 
the time of enrollment.

In the current study, were included only 114 post-
partum women underwent to cryotherapy: 38 women 
used ice for 20 minutes in the fi rst study (Group C)(12) 

and 76 women par  cipated in the second trial. Of the 76 
women in the second trial, 38 women used an ice pack 
for 10 minutes (Group A) and 38 women underwent cryo-
therapy for 15 minutes (Group B)(14). Data from women in 
the control and placebo groups in the fi rst study(12) were 
not included in this study because those women did not 
receive an applica  on of ice.

The ice pack was made   from a plas  c 7.5x22 cm bag 
fi lled with 250 ml of water. To avoid direct contact of the 
skin and the pack, the ice pack was wrapped in a cloth cot-
ton diaper measuring 20x20 cm (fabric with a thin layer of 
co  on). The applica  on lasted 10, 15 or 20 minutes and 
was applied with the woman in the lithotomy posi  on. We 
used a digital clock with a Timex® Model WR 50 m  mer to 
monitor the dura  on of the applica  on.

The room temperature was measured by an Incoterm® 
TA 6002 ambient thermometer. The axillary temperature of 
the women was evaluated by a MedeQco® DT-11A digital 
thermometer. Perineal and ice pack temperatures were 
assessed by a Minipa® MT 405 digital thermometer. This 
thermometer was composed of a dual channel, consis  ng 
of the surface thermocouple MTK01 and the immersion 
thermocouple MTK13. The measuring range of the device 
varies between -50ºC and 200ºC, with an accuracy of 0.75% 
or ± 2.2°C.

The end of the surface thermocouple was covered with 
PVC fi lm and fi xed with Micropore® near the root of the 
right thigh, approximately 3 cm from the fourche  e in a 
horizontal line perpendicular to the vagina. The immersion 
thermocouple MTK13 remained inside the ice pack during 
the cryotherapy session.

Perineal temperature was recorded before the appli-
cation of ice (T0) and every five minutes (T5, T10, T15 and 
T20) after starting cryotherapy. After the applications, 
the women were asked about their sensations during 
the intervention.

We performed a descriptive analysis of the data. 
Qualita  ve variables were presented as frequencies, and 
quan  ta  ve variables were presented as means, medians 
and dispersion measures.

The study, including the two trials, was approved by the 
Ethics Commi  ee Search of the School of Nursing of the 
University of São Paulo (FR128862). Women par  cipated 
voluntarily and provided informed consent.

RESULTS

The study included 114 women (38 from the fi rst trial 
and 76 from the second trial) divided into three cryotherapy 
groups composed of 38 postpartum women. The mean age 
was 22.6±4.6 years (18-38 years). The predominant ethnic 
group was non-white. The mean postpartum  me at which 
women were recruited was 22±14.8 h.
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The mean axillary temperature was 36.5±1.0°C. The 
temperature of the room varied between 19.8±2.8°C and 
27.1 ± 2.5°C for the 10- and 20-minute cryotherapy treat-
ment groups, respec  vely.

The baseline temperature of the perineum ranged from 
31.1±2.1°C in the group who received cryotherapy for 10 
minutes to 32.7±1.3°C in the group who received therapy for 
20 minutes. At the end of the ice applica  on, the perineal 
temperature varied between 13.3±4.5°C and 12.6±4.8°C 
for the 10- and 20-minute cryotherapy treatment groups, 
respec  vely. The diff erence between the perineal baseline 
temperature and the perineal temperature a  er cryotherapy 
applica  on was 17.8°C for 10 minutes, 20.3°C for 15 minutes 
and 20.1°C for 20 minutes. The cooling occurred mainly in 
the fi rst 10 minutes, with a reduc  on of approximately 18°C 
in this period and li  le change therea  er (Table 1).

The baseline temperature of the ice pack was between 
1.9±1.0°C and 3.8±2.8°C. A  er applica  on for 10 and 20 
minutes, the temperature of the ice pack decreased by 
1.3°C and 1.9°C, respec  vely.

Women whose perineum was cooled for 10 minutes 
reported sensa  ons of cold and pain relief at the end of the 
therapy, while those who underwent cooling for 15 and 20 
minutes reported numbness and anesthesia.

DISCUSSION

In the current study, we applied an ice pack for 10, 15 
or 20 minutes. We observed that perineal temperature 
reduc  on was quicker and more progressive in the fi rst 
10 minutes after starting cryotherapy (approximately 
18°C); therea  er, the temperature varia  on was smaller. 
In another clinical trial in which crushed ice was applied 
for 20 minutes, the results showed a lower decrease in 
temperature in the fi rst 10 minutes (mean 11.1°C) and a 
smaller temperature reduc  on 10 minutes a  er this period 
(approximately 2.9°C)(15).

When assessing the eff ec  veness of cooling, the pres-
ence of a barrier between the skin and the cooling modal-
ity should be considered; if the cooling mode is wrapped 
in a cloth, the skin temperature will decrease quickly 
between approximately 8 and 10 minutes a  er star  ng 
the applica  on. Conversely, if the cooling mode is in direct 
contact with the skin, the cooling will be faster and will 
occur in approximately 5 minutes. However, regardless 
of the presence of the barrier, the surface temperature 
of the  ssue generally does not change much between 
5-10 minutes and 20 minutes because the  ssue tempera-
ture reduc  on is not constant. Ini  ally, the temperature 
decreases quickly; a  er the ini  al decrease, the decline 
slows un  l the temperature is stabilized(5,7,9,16-17). Therefore, 
although a longer exposure to cooling poten  ates heat 
removal from the body, the temperature decrease appears 
to be limited to a period in which the heat transfer from 
the skin to the cryotherapy modality occurs un  l both 
temperatures reach equilibrium(2).

Analgesia is one of the advantages of cooling, and 
changes in the conduc  on velocity of sensory fi bers can 
explain this eff ect. When skin temperature is reduced by 
18.2°C to 27.6°C, the conduc  on velocity of the sensory 
nerves decreases by 31.9% to 41.8%(10). Thus, the perineal 
temperature reduc  on achieved in this study of between 
17.8°C and 20.3°C a  er cooling for 10 to 20 minutes may 

Table 1 – Mean and standard deviation (SD) of the perineal 
temperatures before and at 5, 10, 15 and 20 minutes after starting 
cryotherapy, presented by group - Sao Paulo, 2008

Intervals Perineal temperatures (°C) 
Mean (SD)

Before application

10 min group 31.1 (2.1)

15 min group 31.6 (1.7)

20 min group 32.7 (1.3)

At fi ve minutes of application

10 min group 17.6 (6.4)

15 min group 15.9 (6.0)

20 min group 18.7 (4.6)

At ten minutes of application

10 min group 13.3 (4.5)

15 min group 13.7 (5.2)

20 min group 15.3 (4.8)

At fi fteen minutes of application

10 min group -

15 min group 11.3 (4.5)

20 min group 13.7 (5.0)

At twenty minutes of application

10 min group -

15 min group -

20 min group 12.6 (4.8)

Note: (n=38)

Table 2 – Sensations reported by the women during cryotherapy, 
presented by group - São Paulo, 2008

Group

Sensations 10 min 15 min 20 min Total

N % N % N % N %

Cold 10 26.3 14 36.8 18 47.5 42 36.8

Pain relief 10 26.3 10 26.3 7 18.4 27 23.7

Numbness 3 7.9 2 5.3 10 26.3 15 13.2

Burning at the 
beginning

7 18.4 4 10.5 - - 11 9.6

Warmth at the 
beginning

6 15.8 3 7.9 1 2.6 10 8.8

Anesthesia 2 5.3 4 10.5 1 2.6 7 6.1

Nothing - - 1 2.6 1 2.6 2 1.8

Total 38 100 38 100 38 100 114 100
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decrease the local nervous conduc  on velocity. The analge-
sic eff ect is achieved when the skin temperature is between 
10°C and 15°C(11).

This study verifi ed that a fi ve-minute applica  on of ice 
packs was insuffi  cient to decrease the perineal temperature 
to the recommended levels for relieving pain. However, 
star  ng at 10 minutes, the perineal temperature was be-
tween 10°C and 15°C; this temperature was maintained un  l 
the end of the 15- and 20-minute applica  ons.

The Cochrane Library systema  c review regarding cryo-
therapy in obstetric prac  ce demonstrated the eff ec  veness 
of cold applica  ons in the treatment of perineal pain in the 
fi rst three days a  er birth compared to women who did not 
receive treatment(1). However, studies(18-19) on this topic did 
not men  on the perineal temperature before and a  er ap-
plying the cold; consequently, a comparison of the results of 
the previous studies with the results of this study is limited.

Only one study evaluated perineal temperature be-
fore and a  er cooling and showed that local temperature 
dropped from 34.5°C to 20.4°C after 10 minutes. This 
varia  on is smaller than the diff erence observed in our 
study, in which the mean temperature between 31.1°C and 
32.7°C before applica  on decreased to 13.3°C and 12.6°C 
for women who underwent cryotherapy for 10 and 20 
minutes, respec  vely. In both studies, the ini  al perineal 
temperature was lower than the basal body temperature 
(36.1°C - 37.1°C)(1).

Body heat results from cellular metabolism, and deep 
 ssue temperature is higher than skin temperature. The 

core temperature is more constant, while in the skin, the 
temperature changes according to the ambient tempera-
ture. When a body is exposed to extremely cold ambient 
temperatures, the skin temperature can drop to less than 
36.6°C(20).

A clinical trial(17) examining three methods of cryo-
therapy in non-pregnant women found a lower mean 
temperature on the thigh (28.9°C) than in the axilla (36.4°C).

Sports medicine and rehabilitation studies(5-6,9,16) 
also observed thigh and ankle temperatures (28.8°C to 
32.1°C) that were lower than normal body temperature. 
Conversely, another clinical trial demonstrated that the 
gastrocnemius temperature (34°C–36°C) was similar to 
basal body temperature(7).

Tissue injury resul  ng from cryotherapy is rare and is 
related to factors such as temperature,  me of applica  on, 
the body part exposed to the cold and the cooling modality. 
Most cryotherapy techniques currently used are not able 
to cause  ssue damage, except when the cold is applied 
directly and con  nuously to the skin for more than one 
hour and is associated with pressure(2). Intermi  ently ap-
plying ice covered by a barrier for 10 minutes can prevent 
possible  ssue injury(11).

No perineal injury was observed a  er applying ice for 
10, 15 and 20 minutes in this study. However, we did not 
assess long-term treatment eff ects, such as the impact on 
perineal healing. The ins  tu  on where the data were col-
lected does not provide a return visit, making it diffi  cult to 
access the women a  er discharge.

Clinical trials included in the systema  c review of the 
Cochrane Library involved cryotherapy for 10 to 20 minutes. 
No perineal lesions were iden  fi ed due to cooling; how-
ever, the reviewers highlighted that further inves  ga  ons 
assessing the poten  al adverse eff ects of cooling should 
be performed(1).

Avoiding damage from ice applica  ons is important. 
Moreover, cryotherapy may be uncomfortable; some 
authors report that the sensa  on of pain is reported im-
mediately(2), although this sensa  on decreases during the 
course of therapy(21). Sensa  ons of cold, burning, itching 
and numbness were reported in another study(17).

These reported sensa  ons manifested progressively, 
star  ng with cold, followed by pain,  ngling and numbness. 
The mechanisms that trigger these sensa  ons are not clear. 
We know that these sensa  ons manifest more strongly and 
earlier a  er colder and longer exposure to cooling(2) and 
with greater varia  ons in the temperature of the  ssue(17).

Recent research demonstrated that 5 minutes a  er the 
applica  on of ice packs, the thigh temperature reached 
13.8°C. At this temperature, sensa  ons of cold and stabbing 
were reported. At 10 minutes of applica  on, the tempera-
ture reached 9°C, and there were reports of numbness in 
addi  on to the previous complains. A  er 15 minutes, the 
temperature of the thigh was 7.8°C, and the fi rst complaint 
of anesthesia was reported (1/11, 9.1%). A  er 20 minutes 
of cryotherapy, the temperature reached 6.5°C, and more 
of the subjects reported anesthesia (7/11, 63.6%)(17).

The results of the current study were similar to those in 
this previous report. Postpartum women also experienced 
sensa  ons of cold, numbness and pain relief a  er ice was 
applied for 10 minutes, while women who underwent 
cryotherapy for 15 and 20 minutes reported numbness 
and anesthesia(17).

Local cooling is a well-accepted therapy method for 
women(22), although this approach causes discomfort. A 
low ambient temperature, the cooling technique and other 
factors can increase the discomfort and cause women to 
refuse this treatment. Therefore, choosing the method and 
 me of applica  on that causes less discomfort is important 

to increase the acceptance and use of this method.

Brazilian women reported that applying ice packs for 20 
minutes to the perineum was comfortable (95.8%). Most 
of the women surveyed were sa  sfi ed with the treatment 
(87.5%) and reported that they would use cryotherapy again 
(95.8%)(15). Australian research concluded that applying ice 
was extremely eff ec  ve for 15.6% of women, quite eff ec  ve 
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