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ABSTRACT

Background: Different techniques have been analyzed to reduce the risk of perineal trauma
during labor.

Objective: To evaluate whether perineal massage techniques during vaginal delivery decreases
the risk of perineal trauma.

Search strategy: Electronic databases (Medline, Prospero, Scopus, ClinicalTrials.gov, Embase,
ScienceDirect, the Cochrane Library, SciELO) were searched from their inception until February
2018. No restrictions for language or geographic location were applied.

Selection criteria: We included all randomized controlled trials (RCTs) comparing the use of
perineal massage during labor (i.e. intervention group) with a control group (i.e. no perineal
massage) in women with singleton gestation and cephalic presentation at >36 weeks. Perineal
massage was defined as massage of the posterior perineum by the clinician’s fingers (with or
without lubricant). Trials on perineal massage during antenatal care, before the onset of labor,
or only in the early part of the first stage, were not included.

Data collection and analysis: All analyses were done using an intention-to-treat approach. The pri-
mary outcome was severe perineal trauma, defined as third and fourth degree perineal lacerations.
Meta-analysis was performed using the random-effects model of DerSimonian and Laird to produce
summary treatment effects in terms of either a relative risk (RR) with 95% confidence interval (Cl).
Main results: Nine trials including 3374 women were analyzed. All studies included women with
singleton pregnancy in cephalic presentation at >36 weeks undergoing spontaneous vaginal deliv-
ery. Perineal massage was usually done by a midwife in the second stage, during or between and
during pushing time, with the index and middle fingers, using a water-soluble lubricant. Women
randomized to receive perineal massage during labor had a significantly lower incidence of severe
perineal trauma, compared to those who did not (RR 0.49, 95% Cl 0.25-0.94). All the secondary out-
comes were not significant, except for the incidence of intact perineum, which was significantly
higher in the perineal massage group (RR 1.40, 95% 1.01-1.93), and for the incidence of episiotomy,
which was significantly lower in the perineal massage group (RR 0.56, 95% Cl 0.38-0.82).
Conclusions: Perineal massage during labor is associated with significant lower risk of severe
perineal trauma, such as third and fourth degree lacerations. Perineal massage was usually done
by a midwife in the second stage, during or between and during pushing time, with the index
and middle fingers, using a water-soluble lubricant.
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Introduction

Perineal trauma is any injury in the genital area that
occurs from lacerations during labor; it can be associ-
ated with both short or long-term morbidities [1,2].
Short-term complications are related to bleeding, pro-
longed recovery, slowed mother-newborn bond, and
perineal pain [1]. The most reported long-term

morbidities concern urinary and fecal incontinence,
dyspareunia, and perineal pain [3]. The incidence of
any perineal trauma with labor is up to 85% [1]. Fear
of pelvic trauma drives many patients to consider a
planned cesarean delivery [4].

Different techniques have been analyzed to reduce
the risk of perineal trauma, including perineal massage,
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hands-on [3,5], warm compresses [3], and the Ritgen
maneuver [5]. There is conflicting evidence regarding the
possible effect of perineal massage performed in labor,
and different techniques have been reported [1,3,5-11].

A prior Cochrane [12] has analyzed the effects of
several perineal techniques during labor, including
perineal massage. Perineal massage in late labor was
associated with a significant reduction in third- and
fourth-degree tears. The aim of our systematic review
and meta-analysis of randomized controlled trials
(RCTs) was to evaluate whether perineal massage dur-
ing vaginal delivery decreases the risk of perineal
trauma, with particular attention for demographic and
labor patients’ characteristics.

Materials and methods
Search strategy

This review was performed according to a protocol
designed a priori and recommended for systematic
review [13]. Electronic databases (i.e. Medline, Prospero,
Scopus, ClinicalTrials.gov, Embase, ScienceDirect, the
Cochrane Library, SciELO) were searched from their
inception until February 2018. Search terms used were

" ou

the following text words: “perineal massage,” “vaginal,
“perineal,” “support,” “trauma,” “review,” “randomized
-controlled- trials,” “randomized,” “clinical trial,”

“randomized,” and “clinical trial.” No restrictions for lan-
guage or geographic location where applied. In addition,
the reference lists of all identified articles were examined
to identify studies not captured by electronic searches.
The electronic search and the eligibility of the studies
were independently assessed by two authors (CIA, GS).
Differences were discussed, and consensus reached.

Study selection

We included all RCTs comparing the use of perineal
massage during labor (i.e. intervention group) with a
control group (i.e. no perineal massage) in women
with singleton gestation and cephalic presentation at
or near term undergoing an attempt at spontaneous
vaginal delivery. Perineal massage was defined as mas-
sage of the posterior perineum by the clinician’s fin-
gers (with or without lubricant). Trials on perineal
massage during antenatal care, before the onset of
labor, or only in the early part of the first stage
(<5cm), were not included. We also excluded trials
were another intervention (e.g. warm compresses,
hands-on, Ritgen maneuver, perineal devices) aimed at
possibly decreasing perineal tears was studied
together with perineal massage. RCTs including

multiple gestations and quasi-randomized trials (i.e. tri-
als in which allocation was done on the basis of a
pseudorandom sequence, e.g. odd/even hospital num-
ber or date of birth, alternation) were excluded.

Risk of bias

The risk of bias in each included study was assessed by
using the criteria outlined in the Cochrane Handbook
for Systematic Reviews of Interventions. Seven domains
related to risk of bias were assessed in each included
trial since there is evidence that these issues are associ-
ated with biased estimates of treatment effect: (1) ran-
dom sequence generation; (2) allocation concealment;
(3) blinding of participants and personnel; (4) blinding
of outcome assessment; (5) incomplete outcome data;
(6) selective reporting; and (7) other bias. Review
authors’ judgments were categorized as “low risk,”
“high risk,” or “unclear risk” of bias [13].

Two authors (CIA, VB) independently assessed inclusion
criteria, risk of bias and data extraction. Disagreements
were resolved by discussion. Data from each eligible study
were extracted without modification of original data onto
custom-made data collection forms. Differences were
reviewed, and further resolved by common review of the
entire process. Data not presented in the original publica-
tions were requested from the principal investigators,
if possible.

All analyses were done using an intention-to-treat
approach, evaluating women according to the treat-
ment group to which they were randomly allocated in
the original trials.

Outcomes

Primary and secondary outcomes were defined before
data extraction.

The primary outcome was severe perineal trauma,
defined as third and fourth degree perineal lacerations.
Secondary outcomes were intact perineum, first-, second-
, third-, and fourth-degree lacerations, incidence of episi-
otomy, and localization of other perineal lacerations. We
planned subgroup analyses based on parity (nulliparous,
versus multiparous women), and on perineal massage
done exclusively during the second stage (as opposed to
massage done both in the late first and in the
second stage).

Statistical analysis

The data analysis was completed independently by two
authors (CIA, GS) using Review Manager v. 53 (The



Nordic Cochrane Centre, Cochrane Collaboration, 2014,
Copenhagen, Denmark). The completed analyses were
then compared, and any difference was resolved by dis-
cussion. Statistical heterogeneity across studies was
assessed using the Higgins /* test. Meta-analysis was per-
formed using the random-effects model of DerSimonian
and Laird to produce summary treatment effects in terms
of either a relative risk (RR) or a mean difference (MD)
with 95% confidence interval (Cl).

Potential publication biases were assessed statistic-
ally by using Begg’s and Egger’s tests. p value <.05
was considered statistically significant.

The meta-analysis was reported following the
Preferred Reporting Item for Systematic Reviews and
Meta-analyses (PRISMA) statement.

Results
Study selection and characteristics

From 4836 records identified through database search-
ing, nine RCTs including 3374 women evaluating peri-
neal massage (n=1725) versus no perineal massage
(n=1649) in the late first stage or in the second stage
of labor were included in the review (Figure 1).
Publication bias, assessed using Begg’s and Egger’s test,
was not significant (p =.34, and = .51, respectively).

Most of the included studies had low risk of bias in
random sequence generation. Adequate methods for
allocation of women were used in all the included tri-
als, except three, in which details on methods used to
conceal allocation were unclear. Blinding of partici-
pants, personnel and outcomes assessment was not
possible in most cases (Figure 2).

All studies included women with singleton gestations
in cephalic presentation at 36-42 weeks (Table 1).
Usually, perineal massage was performed starting in the
second stage (5/9, 55.6%) [3,5,6,9,10], or starting in the
first (usually late) stage (4/9, 44.4%) [1,7,8,11], and was
done by a midwife (6/9, 66.7%) [1,3,5,6,9,11], during the
pushing time in three studies [6,9,11], between and dur-
ing pushing time in three studies [1,3,5], and between
pushing time in one study [7] (Table 2). Perineal mas-
sage was usually performed introducing two fingers (i.e.
middle and index fingers [1,5,8] or thumbs [7]) into the
patient's vagina. The purpose of this technique is to
gently stretch the perineum from side to side. The fre-
qguency of perineal massage was not reported in most
studies (6/9, 66.7%). When it was reported, the total
length of massage lasted for 5-15 minutes [1,5,7]. When
reported, the most used (5/6 83.3%) lubricant was a
water-soluble lubricant [3,5,7,8,11]. None of the included
RCTs studied other perineal techniques (eg warm
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4 836 records
identified through
database
searching

A

4,129 records after duplicates
removed

3,795 records
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——

325 full-text
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- Antenatal
massage n= 28

- Cochrane n= 2

3
334 full-text
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- Review n= 39

- No randomized
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1
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synthesis

) |
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Figure 1. Flow diagram of studies identified in the systematic
review. (Prisma template [Preferred Reporting Item for
Systematic Reviews and Meta-analyses])

compresses, hands-on, Ritgen maneuver, perineal devi-
ces) aimed at possibly decreasing perineal tears in either
the intervention group (perineal massage) or the control
group (no perineal massage). Six trials included only
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Figure 2. Assessment of risk of bias. (A) Summary of risk of bias for each trial; Plus sign: low risk of bias; minus sign: high risk of
bias; question mark: unclear risk of bias. (B) Risk of bias graph about each risk of bias item presented as percentages across all

included studies.

nulliparous women (Table 1), and overall out of the 3374
women included, 2079 (61.6%) were nulliparous. Mean
age (about 23 years old) and BMI (about 23 m?/kg) were
similar in the two groups. Use of oxytocin was reported
only in three trials [1,3,9], and was equal in both groups,
as was the length of the second stage [1,3,5-7,9] (Table
3). Fetal position (e.g. occiput anterior versus transverse
versus posterior) was not reported in any RCTs. Two RCTs
described in the text the different degrees of perineal
lacerations, and both defined them as: First degree:
involving skin of the perineum and vaginal mucosa;
Second degree: involving deeper layer of perineal
muscles; Third degree: involving the anus; Fourth degree:
involving the anus and rectal mucosa [1,11].

Syntheses of results

Primary and secondary lacerations outcomes are
reported in Tables 4 and 5. Women randomized to
receive perineal massage during labor had a signifi-
cantly lower incidence of severe perineal trauma (third
and fourth degree lacerations), compared to those who
did not (RR 0.49, 95% Cl 0.25-0.94; Figure 3). The inci-
dence for intact perineum was significantly higher in

the perineal massage group, compared to no perineal
massage (RR 1.40, 95% 1.01-1.93). All other secondary
outcomes were not significant, except for the incidence
of episiotomy, which was significant lower in the peri-
neal massage group (RR 0.56, 95% Cl 0.38-0.82).
Statistical heterogeneity between the trials ranged from
low to high, with no inconsistency (P =0%) in the pri-
mary outcome (Table 4). Maternal position at delivery,
when described, was at the woman’s preference in two
studies [3,5] and lithotomy in another two [1,7]. Perineal
pain was similar when evaluated [1,5,11], while dyspar-
eunia is considered in only two studies [1,11] (Table 6).
Patients’ satisfaction was evaluated in one study by
questionnaire: the majority answered that they would
participate in such a trial again (62%).

The occurrence of labial, vaginal, clitorideal, periure-
thral, anterior, and posterior lacerations was not
always reported in the RCTs and appears to be not
significant when described (Table 5).

Almost all women delivered vaginally (Table 6). One
RCT reported blood loss >500 ml, which was not sig-
nificantly different between the groups (RR 0.91, 95%
Cl 0.61-1.36). Neonatal outcomes such as birth weight
and Apgar scores were similar, too (Table 6). Low cord
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Table 3. Maternal and labor characteristics.
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Age (year)

Nulliparous

BMI

Use of oxytocin

Length of the second
stage (min)

Stamp et al. [11]
Albers et al. [3]
Attarha et al. [6]
Galledar [8]
Fahami et al. [5]
Geranmayeh et al. [9]
Karacam et al. [1]
Sohrabi and
Shirinkam [10]
Demirel and

Golbasi [7]
Totals

Not reported

24.5+5.2 versus
245+5.1
Not reported

Not reported

22.5+3.7 versus
23.7+4.2

21.0£3.0 versus
22.0+3.0

22.9+3.7 versus
23.0+3.6

Not reported

24.3 £ 4.1 versus
23.4+3.7
23.0 versus 23.3

353/708 (49.9%) versus
332/632 (52.5%)
154/403 (38.2%) versus
155/404 (38.4%)

85/85 (100%) versus
85/85 (100%)

71/71 (100%) versus
70/70 (100%)

33/33 (100%) versus
33/33 (100%)

45/45 (100%) versus
45/45 (100%)

198/198 (100%) versus
198/198 (100%)

40/40 (100%) versus
40/40 (100%)

71/142 (50.0%) versus
71/142 (50.0%)

1050/1725 (60.9%) versus

Not reported

25.0£5.3 versus
255+5.8

Not reported

Not reported

22.2+2.3 versus
220+3.0

Not reported

21.6 £+ 3.4 versus
22.8+9.6

Not reported

Not reported

22.9 versus 23.4

Not reported

129/403 (32.0%) versus
141/404 (34.9%)

Not reported

Not reported

Not reported

33/45 (73%) versus
30/45 (67%)

193/198 (97.5%) versus

188/198 (94.9%)
Not reported

Not reported

355/646 (54.9%) versus

Not reported
33+38 versus 36 £44

40.1+20.7 versus
51.1+£21.2
Not reported

49.1+29.3 versus
38.5+20.3
37 £ 20 versus 46 +20

34.1 £17.7 versus
33.8+18.9
Not reported

253 £5.5 versus
28.2+6.6
36.4 versus 38.9°

1028/1649 (62.3%)

359/647 (55.3%)

Data are presented as number in the intervention versus number in control group with percentage.

Standard Deviation not reported.

pH, neonatal intensive care admission, and need for
intubation were not reported in any RCTs.

In nulliparous women, perineal massage was associ-
ated with significantly increased incidence of intact
perineum, and with decreased incidence of episiotomy
(Table 7). In multiparous women, no significant differ-
ences were seen in the perineal massage versus no
perineal massage subgroups (Table 8). In the perineal
massage only in the second stage group, perineal
massage was associated with a significant increase in
the incidence of intact perineum (Table 9).

Discussion
Main findings

This meta-analysis of nine RCTs, including 3374 women
with singleton gestations in cephalic presentation at or
near term showed that perineal massage during the
late first stage or usually in the second stage of labor
was associated with less severe perineal trauma,
defined as third or fourth degree lacerations, and less
incidence of episiotomy. In most of the included trials,
massage was done by a midwife, during the pushing
time or between and during pushing time, and usually
performed introducing the middle and index fingers
into the patient’s vagina to gently stretch the perineum
from side to side, using a water-soluble lubricant.

Of a total of nine RCTs, five of them described the
eventual occurrence of lacerations of third or fourth
degree, and two RCTs registered these events. A previ-
ous Cochrane [12] has analyzed the effects of several
perineal techniques during labor, including perineal
massage. They also showed that perineal massage in

late labor was associated with a significant reduction
in third- and fourth-degree tears. They included seven
RCTs [3,5,6,8-11]. While they excluded two RCTs
(which we included) because perineal massage started
in the first stage [1,7], they included two RCTs which
also included perineal massage started in the first
stage [8,11]. Furthermore, our review considered not
only severe perineal lacerations (Table 4), but also
other statistical results about: localizations of lacera-
tions (Table 5), birth weight, Apgar score, perineal
pain and dyspareunia (Table 6), with particular atten-
tion for subgroups’ outcomes as in nulliparous and
multiparous patients and as in cases of massage per-
formed by second stage. The Cochrane Review did
not report specific demographic and labor characteris-
tics, as well as the details of how and when perineal
massage was performed (Tables 1-3) [12].

Our study has several strengths. To our knowledge,
no prior meta-analysis on this issue is as large, up-to-
date or comprehensive. None of the included RCTs
studied other perineal techniques (eg warm com-
presses, hands-on, Ritgen maneuver, perineal devices)
aimed at possibly decreasing perineal tears in either
the intervention group (perineal massage) or the con-
trol group (no perineal massage), so that our results
involve only the effect of perineal massage. We also
were able to describe in detail how to perform peri-
neal massage as studied in most RCTs, so to make
implementation easier for the practitioner. We were
also able to look at subgroup analyses, showing that
the best evidence for effectiveness for perineal mas-
sage is for nulliparous women, and for performing it
in the second stage. The statistical heterogeneity
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Massage Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Albers 2005 5 403 6 404 27.6% 0.84[0.26, 2.72) —
Attarha 2009 0 85 5 85 51% 0.09[0.01,1.62] ¢
Geranmayer 2011 0 45 0 45 Not estimable
Sohrabi 2012 0 40 0 40 Not estimable
Stamp 2001 12 708 24 632 67.2% 0.45(0.23, 0.89) ——
Total (95% Cl) 1281 1206 100.0% 0.49[0.25, 0.94] <
Total events 17 35

Heterogeneity: Tau®*= 0.05; Chi*= 2.22, df=2 (P=0.33); F=10%
Test for overall effect: Z=2.13 (P = 0.03)

Figure 3. Forest plot for the risk of severe perineal trauma.

Table 6. Mode of delivery and neonatal outcomes.

0.01 01

10 100

Favours [experimental] Favours [control)

Vaginal delivery

Cesarean delivery

Birth weight

Apgar Score <7
at 5min

Perineal pain

Dyspareunia

Stamp et al. [11]
Albers et al. [3]
Attarha et al. [6]
Galledar [8]
Fahami et al.
2012 [5]
Geranmayeh et al. [9]
Karacam et al. [1]
Sohrabi and
Shirinkam [10]
Demirel and

Golbasi [7]
Total

RR (95% Cl)
P2

684/708 (96.6%) ver- 24/708 (3.4%) versus

sus 609/632 (96.4%)
400/403 (99.3%) ver-
sus 398/404 (98.5%)
85/85 (100%) versus
85/85 (100%)
71/71 (100%) versus
70/70 (100%)
33/33 (100%) versus
33/33 (100%)
45/45 (100%) versus
45/45 (100%)
198/198 (100%) ver-
sus 198/198 (100%)
40/40 (100%) versus
40/40 (100%)
142/142 (100%) ver-
sus 142/142 (100%)
1698/1725 (98.4%)
versus 1620/
1649 (98.2%)
1.00 (1.00, 1.00)
0%

23/632 (3.6%)
3/403 (0.7%) versus
6/404 (1.5%)
0/85 (0%) versus
0/85 (0%)
0/71 (0%) versus
0/70 (0%)
0/33 (0%) versus
0/33 (0%)
0/45 (0%) versus
0/45 (0%)
0/198 (0%) versus
0/198 (0%)
0/40 (0%) versus
0/40 (0%)
0/142 (0%) versus
0/142 (0%)

sus 29/1649 (1.8%)

0.85 (0.51, 1.43)
0%

Not reported

3349 £ 462 ver-
sus 3345 +440
Not reported

Not reported

3337.9+293.5 ver-
sus 3239.4+267.1
3200 +400 ver-
sus 3300 £ 400
3188.7 +390.6 ver-
sus 3164.5+389.3
Not reported

Not reported

27/1725 (1.6%) ver- 3268.9 versus 3262.2

13.56 (—36.04, 63.17)

14%

9/708 (1.3%) versus
9/632 (1.4%)
1/403 (0.2%) versus
2/404 (0.5%)
Not reported

Not reported
Not reported
0/45 (0%) versus 0/
45 (0%)
1/198 (0.5%) versus
0/198 (0%)
Not reported
Not reported

11/1725 (0.6%) ver-
sus 11/1649 (0.7%)

0.89 (0.36, 2.23)
Not applicable

416/708 (58.8%) ver-
sus 359/632 (56.8%)
Not reported

Not reported
Not reported
14/33 (42.4%) versus
15/33 (45.5%)
Not reported
138/198 (69.7%) ver-
sus 144/198 (72.7%)
Not reported
Not reported

568/939 (60.5%) ver-
sus 518/863 (60.0%)

1.01 (0.93, 1.08)
0%

78/708 (11.0%) ver-
sus 68/632 (10.8%)
Not reported
Not reported
Not reported
Not reported
Not reported
45/135 (33.6%) ver-
sus 34/144 (24.5%)
Not reported

Not reported

123/843 (14.6%) ver-
sus 102/776 (13.1%)

1.15 (0.90, 1.45)
41%

Data are presented as number in the intervention versus number in control group with percentage.
Cl: confidence interval; RR: relative risk.

within the studies in the primary outcome and in
most of the secondary outcomes was low, particularly
in relation of selection, attrition and reporting bias.
Limitations of our study are inherent to the limitations
of the included RCTs. Several RCTs did not report
many of our outcomes of interest (Tables 4-6). The
primary outcome was reported by only five RCTs
[3,6,9-11]; third and fourth degree lacerations were
also reported separately by only five RCTs [3,6,9-11]
(Table 4). Given the intervention, none of the included
trials were double-blind. Despite the large number of
RCTs and women included, there could still remain
the possibility of type Il errors, for example for some
secondary outcomes such as third or fourth degree
lacerations, which trended for benefit for perineal
massage, but were not significant (Table 4).
Episiotomies should seldom be performed [14], so the
incidence of 20-30% (Table 4) in the included RCTs is
probably higher than current recommended practice.

The associated decreased incidence of episiotomy in
the perineal massage group is therefore of unclear
clinical significance with current labor management.

Trauma to the perineum during childbirth can
cause women other morbidities such as pain and
long-term problems. Therefore, different technique
have been studied to reduce the risk of perineal
trauma and to reduce the length of labor improving
obstetric outcomes [14-20]. Adverse obstetric out-
comes may be associated with both maternal factors
[21-27], and fetal factors, including macrosomia
[27-29]. Asian race, for example, has been shown to
be an independent risk factor for severe perineal lacer-
ations in the USA [30]. The risk of severe perineal lac-
erations increases with duration past the third hour of
the second stage of labor, with instrumental delivery
being the most significant risk factors [31].

Reducing perineal lacerations has been deemed
very important to improve women’s health by the
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Table 7. Outcomes in subgroup analysis of nulliparous woman only.

Attarha Fahami et al.  Geranmayer Karacam Sohrabi and
et al. [6] Galledar [8] 2012 [5] et al. [9] et al. [1] Shirinkam [10] Total RR (95% CI) P

Severe peri- 0/85 (0%) Not reported  Not reported 0/45 (0%) ver- Not reported 0/40 (0%) ver-  0/170 (0%) 0.09 Not
neal versus sus 0/45 (0%) sus 0/40 (0%) versus 5/ (0.01-1.62)  applicable
trauma® 5/85 (5.9%) 170 (2.9%)

Intact 37/85 (43.5%) 21/71 (29.6%) 7/33 (21.2%) 12/45 (26.7%) 7/198 (3.5%)  20/40 (50%) 104/472 2.41 78%
perineum versus versus 8/ versus 6/ versus 2/ versus 7/ versus 16/  (22.0%) versus (1.09-5.35)

2/85 (2.3%) 70 (11.4%) 33 (18.2%) 45 (4.4%) 198 (3.5%) 40 (40.0%) 41/471 (8.7%)

Intact peri- Not reported  Not reported  7/33 (21.2%) Not reported  Not reported 20/40 (50.0%) 46/73 (63.0%) 1.02 12%
neum, versus 6/ versus 16/ versus 43/ (0.80-1.30)
excluding 33 (18.2%) 40 (40.0%) 73 (58.9%)
episiotomy

First- 24/85 (28.2%) 50/71 (70.4%) 13/33 (39.4%) 15/45 (33.3%) 85/198 (42.9%) 12/40 (30.0%) 199/472 1.39 81%
degree versus versus 32/ versus 19/ versus 4/ versus 71/ versus 18/  (42.2%) versus  (0.89-2.17)
laceration 4/85 (4.7%) 70 (45.7%) 33 (57.6%) 45 (8.9%) 198 (35.9%) 40 (45.0%) 148/

471 (31.4%)

Second- 10/85 (11.8%) 21/71 (29.6%) 13/33 (39.4%)  3/45 (6.7%)  9/198 (4.5%)  3/40 (7.5%) 59/472 (12.5%) 1.09 56%
degree versus versus 38/ versus 8/ versus 1/ versus 7/ versus 4/ versus 64/ (0.62-1.93)
laceration 6/85 (7.1%) 70 (54.3%) 33 (24.2%) 45 (2.20%) 198 (3.5%) 40 (10.0%) 471 (31.4%)

First and 34/85 (40.0%) 71/71 (100%) 26/33 (78.8%) 18/45 (40%) 94/198 (47.5%) 15/40 (37.5%) 258/472 1.39 98%
Second- versus versus 70/ versus 27/ versus 5/ versus 78/ versus 22/ (54.7%) versus  (0.72-2.68)
degree 10/85 (11.8%) 70 (100%) 33 (81.8%) 45 (11.1%) 198 (39.4%) 40 (55.0%) 212/
laceration 471 (45.0%)

Third- 0/85 (0%) Not reported  Not reported 0/45 (0%) ver- Not reported 0/40 (0%) ver-  0/170 (0%) 0.09 Not
degree versus sus 0/45 (0%) sus 0/40 (0%) versus 5/ (0.01-1.62)  applicable
laceration 5/85 (5.9%) 170 (2.9%)

Fourth- 0/85 (0%) ver- Not reported  Not reported 0/45 (0%) ver- Not reported 0/40 (0%) ver-  0/170 (0%) Not applicable Not
degree sus 0/85 (0%) sus 0/45 (0%) sus 0/40 (0%) versus 0/ applicable
laceration 170 (0%)

Major peri- Not reported  Not reported  Not reported  Not reported  Not reported  Not reported  0/0 (0%) ver- Not applicable Not
neal sus 0/0 (0%) applicable
trauma®

Episiotomy 14/85 (16.5%) 23/71 (32.4%) 0/33 (0%) ver- 15/45 (33.3%) 103/198 0/40 (0%) ver- 155/472 0.44 93%

versus 68/ versus 47/ sus 0/33 (0%) versus 38/ (52.0%) versus sus 0/40 (0%) (32.8%) versus (0.23-0.83)
85 (80.0%) 70 (67.1%) 45 (84.4%) 120/ 273/
198 (60.6%) 471 (58.1%)

Data are presented as number in the intervention versus number in control group with percentage.

Cl: confidence interval; RR: relative risk. Boldface data, statistically significant.

Third or fourth degree lacerations.

bSecond, third, fourth lacerations or episiotomy.

Table 8. Outcomes in subgroup analysis of multiparous woman only.

Demirel and Golbasi
Stamp et al. [11] Albers et al. [3] 2015 [7] Total RR (95% Cl) ?

Severe peri- 12/708 (1.7%) versus  5/403 (1.2%) versus Not reported 17/1111 (1.5%) versus  1.06 (0.59-1.92) 0%
neal trauma® 24/632 (3.8%) 6/404 (1.5%) 30/2036 (1.5%)

Intact perineum 198/708 (28.0%) ver-  94/403 (23.3%) ver-  129/142 (90.8%) ver-  421/1253 (33.6%) ver-  0.99 (0.88-1.11) 47%

Intact perineum,

sus 171/632 (27.0%)
Not reported

sus 90/404 (22.3%)
Not reported

sus 136/142 (95.8%)
Not reported

sus 397/1178 (33.7%)
0/0 (0%) versus 0/

Not applicable

Not applicable

excluding 0 (0%)
episiotomy

First- 122/708 (17.2%) ver-  91/403 (22.6%) ver- Not reported 213/1111 (19.2%) ver-  1.03 (0.86-1.22) 0%
degree laceration sus 106/632 (16.8%) sus 89/404 (22.0%) sus 195/1036 (18.8%)

Second- 190/708 (26.8%) ver-  73/403 (18.1%) ver- Not reported 263/1111 (23.7%) ver-  1.02 (0.88-1.19) 0%
degree laceration sus 164/632 (25.9%) sus 74/404 (18.3%) sus 238/1036 (23.0%)

First and second- 312/708 (44.1%) ver-  164/403 (40.7%) ver- Not reported 476/1111 (42.8%) ver-  1.02 (0.93-1.13) 0%
degree laceration sus 270/632 (42.7%)  sus 163/404 (40.3%) sus 433/1036 (0.4%)

Third 12/708 (1.7%) versus  4/403 (1.0%) versus Not reported 16/1111 (1.4%) versus  0.78 (0.20-3.07) 59%
degree laceration 23/632 (3.6%) 2/404 (0.5%) 25/1036 (2.4%)

Fourth- 0/708 versus 1/ 1/403 (0.2%) versus Not reported 1/1111 (0.1%) versus  0.26 (0.04-1.61) 0%
degree laceration 632 (0.2%) 4/404 (1.0%) 5/1036 (0.5%)

Major peri- 378/708 (53.4%) ver-  85/403 (21.1%) ver- Not reported 463/1111 (41.7%) ver-  0.95 (0.87-1.04) 0%
neal trauma® sus 358/632 (56.6%) sus 82/404 (20.3%) sus 440/1036 (42.5%)

Episiotomy 176/708 (24.9%) ver-  7/403 (1.7%) versus 44/142 (31.0%) ver- 227/1253 (18.1%) ver-  0.82 (0.40-1.65) 92%

sus 170/632 (26.9%)

2/404 (0.5%)

sus 99/142 (69.7%)

sus 271/1178 (23.0%)

Data are presented as number in the intervention versus number in control group with percentage.
RR: relative risk; Cl: confidence interval. Boldface data, statistically significant.
Third or fourth-degree lacerations.

bSecond, third, fourth lacerations or episiotomy.
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Table 9. Outcomes in subgroup analysis of women randomized in the second stage of labor.

Fahami et al. Geranmayer Sohrabi
Albers 2005 [3] Attarha 2009 [6] 2012 [5] 2012 [9] 2012 [10] Total RR (95% CI) P
Severe peri- 5/403 (1.2%)  0/85 (0%) versus  Not reported  0/45 (0%) versus 0/40 (0%) versus 5/573 (0.9%) 0.40 (0.05-3.40) 53%
neal trauma® versus 6/ 5/85 (5.9%) 0/45 (0%) 0/40 (0%) versus 11/
404 (1.5%) 574 (1.9%)

Intact perineum  94/403 (23.3%)  37/85 (43.5%) 7/33 (21.2%) 12/45 (26.7%) 20/40 (50.0%) 170/606 (28.1%) 2.16 (1.01-4.60) 83%
versus 90/ versus 2/ versus 6/ versus 2/ versus 16/ versus 116/
404 (22.3%) 85 (2.3%) 33 (18.2%) 45 (4.4%) 40 (40.0%) 607 (19.1%)

Intact perineum,  Not reported Not reported 7/33 (21.2%) Not reported Not reported 7/33 (21.2%)  0.86 (0.32-2.28) Not
excluding versus 6/ versus 6/ applicable
episiotomy 33 (18.2%) 33 (18.2%)

First- 91/403 (22.6%)  24/85 (28.2%) 13/33 (39.4%) 15/45 (33.3%) 12/40 (30.0%) 155/606 (25.6%) 1.37 (0.73-2.57) 83%
degree versus 89/ versus 4/ versus 19/ versus 4/ versus 18/ versus 134/
laceration 404 (22.0%) 85 (4.7%) 33 (57.6%) 45 (8.9%) 40 (45.0%) 607 (22.1%)

Second- 73/403 (18.1%)  10/85 (11.8%)  13/33 (39.4%) 3/45 (6.7%) ver- 3/40 (7.5%) ver- 102/606 (16.8%) 1.10 (0.85-1.41) 0%
degree versus 74/ versus 6/ versus 8/ sus 1/45 (2.2%) sus 4/40 (10.0%) versus 93/
laceration 404 (18.3%) 85 (7.1%) 33 (24.2%) 607 (15.3%)

First and 164/403 (40.7%) 34/85 (40.0%) 26/33 (78.8%) 18/45 (40%) ver- 15/40 (37.5%) 257/606 (42.4%) 1.31 (0.87-1.99) 84%
Second- versus 163/ versus 10/ versus 27/ sus 5/45 (11.1%) versus 22/ versus 227/
degree 404 (40.3%) 85 (11.8) 33 (81.8%) 40 (55.0%) 607 (37.4%)
laceration

Third 4/403 (1.0%)  0/85 (0%) versus  Not reported  0/45 (0%) versus 0/40 (0%) versus  4/573 (0.7%)  0.53 (0.02-12.16) 72%
degree versus 2/ 5/85 (5.9%) 0/45 (0%) 0/40 (0%) versus 7/
laceration 404 (0.5%) 574 (1.2%)

Fourth- 1/403 (0.2%) 0/85 (0%) versus  Not reported  0/45 (0%) versus 0/40 (0%) versus  1/573 (0.2%)  0.25 (0.03-2.23) Not
degree versus 4/ 0/85 (0%) 0/45 (0%) 0/40 (0%) versus 4/ applicable
laceration 404 (1.0%) 574 (0.7%)

Major peri- 85/403 (21.1%) Not reported Not reported Not reported Not reported 85/403 (21.1%) 1.04 (0.79-1.36) Not
neal trauma® versus 82/ versus 82/ applicable

404 (20.3%) 404 (20.3%)
Episiotomy 7/403 (1.7%) 14/85 (16.5%) 0/33 (0%) versus 15/45 (33.3%) 0/40 (0%) versus 36/606 (5.9%) 0.47 (0.18-1.24) 85%

versus 2/ versus 68/
404 (0.5%) 85 (80.0%)

0/33 (0%)

versus 108/
607 (17.8%)

versus 38/
45 (84.4%)

0/40 (0%)

Data are presented as number in the intervention versus number in contr
Cl: confidence interval; RR: relative risk. Boldface data, statistically significa
Third or fourth degree lacerations.

bSecond, third, fourth lacerations, or episiotomy.

American College of Obstetricians and Gynecologists
[16]. Our meta-analysis confirms that perineal massage
in labor prevents third and fourth degree lacerations,
which are the ones associated with the most harm for
women. In addition, we found that perineal massage
was usually done by a midwife, during the pushing
time or between and during pushing time, and usually
performed introducing the middle and index fingers
into the patient’s vagina to gently stretch the peri-
neum from side to side, using a water-soluble lubri-
cant. Given the benefit, and lack of harm, we believe
perineal massage in late labor, in particular in the
second stage, and in nulliparous women, should
become routine. More research is need to see if the
addition of other techniques, such as for example
warm compresses [12], would further decrease the 1%
incidence of severe perineal lacerations if perineal
massage is performed (Table 4).

Conclusions

In summary, perineal massage during late labor is
associated with significantly lower risk of severe peri-
neal trauma, such as third and fourth degree

ol group with percentage.
nt.

lacerations, and therefore a significantly higher inci-
dence of intact perineum (no lacerations). Perineal
massage was usually done by a midwife in the second
stage, during or between and during pushing time,
with the index and middle fingers, using a water-sol-
uble lubricant.

Disclosure statement

No potential conflict of interest was reported by the authors.

ORCID

Carmen Imma Aquino
4797-6161

Maurizio Guida (®) http://orcid.org/0000-0002-2245-7365
Gabriele Saccone () http://orcid.org/0000-0003-0078-2113
Fulvio Zullo https://orcid.org/0000-0003-4006-3287
Vincenzo Berghella http://orcid.org/0000-0003-2854-0239

https://orcid.org/0000-0002-

References

[11 Karacam Z, Ekmen H, Calisir H. The use of perineal
massage in the second stage of labor and follow-up
of postpartum perineal outcomes. Health Care

Women Int. 2012;33(8):697-718.



(2]

3]

(4]

[5]

(6]

[7]

(8l

[9]

[10]

(11l

[12]

[13]

[14]

[15]

[16]

[17]

McCandlish R. Perineal trauma: prevention and treat-
ment. J Midwif Womens Health. 2001;46(6):396-401.
Albers LL, Sedler KD, Bedrick EJ, et al. Midwifery care
measures in the second stage of labor and reduction
of genital tract trauma at birth: a randomized trial. J
Midwif Womens Health. 2005;50(5):365-372.

National Institutes of Health, State of the Science
Conference Report. Cesarean delivery on maternal
request; March 27-29, 2016 [cited 2012 July 15].
Available from: http://consensus.nih.gov/2006/cesar-
eanstatement.htm.

Fahami F, Shokoohi Z, Kianpour M. The effects of
perineal management techniques on labor complica-
tions. Iran J Nurs Midwif Res. 2012;17(1):52-57.
Attarha MV, Akbary N, Heydary T, et al. Effect of peri-
neal massage during second phase of labor on episi-
otomy and laceration rates among nulliparous
women. HAYAT. 2009;15(2):15-22.

Demirel G, Golbasi Z. Effect of perineal massage on
the rate of episiotomy and perineal tearing. Int J
Gynecol Obstet. 2015;131(2):183-186.

Galledar AP. The effects of perineal massage in active
phase on delivery outcomes in nulliparous women; [cited
2012 July 21]. Available from: en.search.irct.ir/view/7698.
Geranmayeh M, Rezaei Habibabadi Z, Fallahkish B,
et al. Reducing perineal trauma through perineal mas-
sage with Vaseline in second stage of labor. Arch
Gynecol Obstet. 2012;285(1):77-81.

Sohrabi MI, Shirinkam R. The effectiveness of physical
therapy techniques in the second stage of labor on
perineal trauma in nulliparous women referring to
the teaching hospital of Emam Khomeini - Khalkhal.
J Urmia Nurs Midwif Fac. 2012;10(3):1-8.

Stamp G, Kruzins G, Crowther C. Perineal massage in
labour and prevention of perineal trauma: rando-
mised  controlled  trial. BMJ.  2001;322(7297):
1277-1280.

Aasheim V, Nilsen ABV, Reinar LM, et al. Perineal tech-
niques during the second stage of labour for reduc-
ing perineal trauma. Cochrane Database Syst Rev.
2017,;6:Cd006672.

Higgins JPT, Green S, editors. Cochrane Handbook for
systematic reviews of interventions version 5.1.0;
updated March 2011. The Cochrane Collaboration,
2011. Available from: http://handbook.cochrane.org.
Jiang HQ, Carroli G, et al. Selective versus routine use
of episiotomy for vaginal birth. Cochrane Database
Syst Rev. 2017;2:CD000081.

LaCross A, Groff M, Smaldone A. Obstetric anal
sphincter injury and anal incontinence following vagi-
nal birth: a systematic review and meta-analysis. J
Midwif Womens Health. 2015;60(1):37-47.

Practice bulletin No. 165 summary: prevention and
management of obstetric lacerations at vaginal deliv-
ery. Obstet Gynecol. 2016;128(1):226-227.

Ehsanipoor RM, Saccone G, Seligman NS, et al.
Intravenous fluid rate for reduction of cesarean deliv-
ery rate in nulliparous women: a systematic review
and meta-analysis. Acta Obstet Gynecol Scand. 2017;
96(7):804-811.

THE JOURNAL OF MATERNAL-FETAL & NEONATAL MEDICINE . 1063

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

31]

Dawood F, Dowswell T, Quenby S. Intravenous fluids
for reducing the duration of labour in low risk nullipar-
ous women. Cochrane Database Syst Rev. 2013 Jun 18;
(6):CD007715. doi: 10.1002/14651858.CD007715.pub2.
Saccone G, Ciardulli A, Baxter JK, et al. Discontinuing
oxytocin infusion in the active phase of labor: a sys-
tematic review and meta-analysis. Obstet Gynecol.
2017;130(5):1090-1096.

Ciardulli A, Saccone G, Anastasio H, et al. Less-restrict-
ive food intake during labor in low-risk singleton
pregnancies: a systematic review and meta-analysis.
Obstet Gynecol. 2017;129(3):473-480.

Saccone G, Berghella V. Induction of labor at full term
in uncomplicated singleton gestations: a systematic
review and metaanalysis of randomized controlled tri-
als. Am J Obstet Gynecol. 2015;213(5):629-636.
Budden A, Chen LJ, Henry A. High-dose versus low-
dose oxytocin infusion regimens for induction of
labour at term. Cochrane Database Syst Rev. 2014;
10(10):CD009701.

Jozwiak M, Bloemenkamp KW, Kelly AJ, et al
Mechanical methods for induction of labour.
Cochrane Database Syst Rev. 2012;3(3):CD001233.
Saccone G, Berghella V, Sarno L, et al. Celiac disease
and obstetric complications: a systematic review and
metaanalysis. Am J Obstet Gynecol 2016;214(2):
225-234. Epub 9 Oct 2015. Review.

Ghi T, Dall’Asta A, Saccone G, et al. Reduced short-term
variation following antenatal administration of betame-
thasone: is reduced fetal size a predisposing factor? Eur
J Obstet Gynecol Reprod Biol. 2017;216:74-78.
Magro-Malosso ER, Saccone G, Di Mascio D, et al.
Exercise during pregnancy and risk of preterm birth in
overweight and obese women: a systematic review
and meta-analysis of randomized controlled trials. Acta
Obstet Gynecol Scand 2017;96(3):263-273. Review.
Magro-Malosso ER, Saccone G, Chen M, et al
Induction of labour for suspected macrosomia at
term in non-diabetic women: a systematic review and
meta-analysis of randomized controlled trials. Br J
Obstet Gynaecol. 2017;124(3):414-421. Epub 5 Dec
2016. Review.

Maruotti GM, Saccone G, Martinelli P. Third trimester
ultrasound soft-tissue measurements accurately pre-
dicts macrosomia. J Matern Fetal Neonatal Med. 2017;
30(8):972-976.

Lins VML, Katz L, Vasconcelos FBL, et al. Factors asso-
ciated with spontaneous perineal lacerations in deliv-
eries without episiotomy in a university maternity
hospital in the city of Recife, Brazil: a cohort study. J
Maternal-Fetal Neonatal Med. 2018; Apr 18:1-6. doi:
10.1080/14767058.2018.1457639. [Epub ahead of
print]

Quist-Nelson J, Hua Parker M, Berghella V, et al. Are
Asian American women at higher risk of severe peri-
neal lacerations? J Matern Fetal Neonatal Med. 2017;
30(5):525-528.

Simic M, Cnattingius S, Petersson G, et al. Duration of
second stage of labor and instrumental delivery as
risk factors for severe perineal lacerations: population-
based study. BMC Pregnancy Childbirth. 2017;17(1):72.


http://consensus.nih.gov/2006/cesareanstatement.htm
http://consensus.nih.gov/2006/cesareanstatement.htm
http://en.search.irct.ir/view/7698
http://handbook.cochrane.org
https://doi.org/10.1002/14651858.CD007715.pub2
https://doi.org/10.1080/14767058.2018.1457639

	Abstract
	Introduction
	Materials and methods
	Search strategy
	Study selection
	Risk of bias
	Outcomes
	Statistical analysis

	Results
	Study selection and characteristics
	Syntheses of results

	Discussion
	Main findings

	Conclusions
	Disclosure statement
	References


