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REVIEW ARTICLE

Is Ritgen’s maneuver associated with decreased perineal lacerations and
pain at delivery?
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Sidney Kimmel Medical College of Thomas Jefferson University, Philadelphia, PA, USA

ABSTRACT
Purpose: Different techniques have been studied to prevent the risk of perineal trauma during
labor and post-partum pain. Limited information is available on the effect of Ritgen’s maneuver.
The aim of this review was to analyze whether Ritgen’s maneuver during vaginal delivery has
an effect on the risks of perineal trauma.
Data sources: Electronic databases were searched from their inception until April 2018. No
restrictions for language or geographic location were applied.
Methods: We included all randomized controlled trials (RCTs) comparing the use of Ritgen’s
maneuver with a control group in women with singleton gestation and cephalic presentation at
�37 weeks. Ritgen’s maneuver was defined as an upward pressure from the coccygeal region to
extend the head during vaginal delivery. Trials evaluating other technique (e.g. hands-on, peri-
neal massage, warm compresses, etc.) were not included. All analyses were done using an inten-
tion-to-treat approach. The primary outcome was severe perineal laceration, defined as either
third- or fourth-degree 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 (CI).
Results: Three trials including 1589 women were analyzed. Ritgen’s maneuver was usually done
by a midwife in the second stage during uterine contraction and/or during the crowning pro-
cess. Pooled data showed no significant differences in the incidence of severe perineal lacera-
tions (RR¼ 0.69, 95% CI¼ 0.10–4.61), and a higher risk of post-partum pain (RR¼ 1.95,
95% CI¼ 1.13–3.38).
Conclusions: Ritgen’s maneuver during labor is not protective for severe perineal lacerations
and is associated with higher post-partum pain.
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Introduction

Perineal trauma and pain are common complications
that can affect women’s health after delivery [1].
Perineal lacerations are injuries in the genital area that
occur during labor and can be associated with both
short-term (as bleeding) or long-term morbidities (as
urinary and fecal incontinence) [2,3].

The incidence of severe lacerations (third- and
fourth-degree) has increased in the last few years [4]
and the rate of any perineal trauma with labor is up to
85% [2], being associated with increasing incidences of
hemorrhage, prolonged recovery, slowed mother–new-
born bond, urinary and fecal disturbances, dyspareunia,
and perineal pain [5]. Some parturients suffer from peri-
neal pain during the postpartum period [6]. Post-par-
tum pain affects women’s relationships with their

families and newborns [7]. It can damage the physical,
psychological, and social well-being of mothers, family
life, and sexual relations [8]. In the long term, post-par-
tum pain can be associated with depression, maternal
anxiety, stress urinary incontinence, dyspareunia, com-
munication problems, irritability, and fatigue [9–11].

Obstetrical preventive techniques [10] could
decrease the incidence of perineal lacerations and
their associated harm. Among these, Ritgen’s maneu-
ver is originally described by Ferdinand August Maria
Franz von Ritgen in 1855. It involves reaching for the
fetal chin when it gets to the plane between the
maternal anus and the coccyx, and pulling it anteriorly
while using the fingers of the other hand on the fetal
occiput to control speed of delivery and keep flexion
of the fetal neck [12].
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Our objective was to evaluate the effect of Ritgen’s
maneuver on the incidence of perineal lacerations by
systematic review and meta-analysis of the random-
ized trials, which evaluated this intervention.

Materials and methods

Search strategy and selection criteria

This review was performed according to a protocol
designed a priori and recommended for systematic
review. Electronic databases (i.e. Medline, PROSPERO,
Scopus, ClinicalTrials.gov, Embase, ScienceDirect, the
Cochrane Library, SciELO) were searched from their
inception until April 2018. Search terms used were the
following text words: “Ritgen’s maneuver”, “vaginal”,
“perineal”, “support”, “trauma”, “review”, “randomized
-controlled- trials”, “randomized”, “clinical trial”,
“randomized”, and “clinical trial”. No restrictions for
language or geographic location were applied. In add-
ition, the reference lists of all identified articles were
examined to identify studies not captured by elec-
tronic searches. The electronic search and the eligibil-
ity of the studies were independently assessed by two
authors (CIA, GS). Differences were discussed, and con-
sensus reached.

We included all randomized controlled trials (RCTs)
comparing the use of Ritgen’s maneuver during labor
(i.e. intervention group) with a control group (i.e. no
Ritgen’s maneuver) in women with singleton gestation
and cephalic presentation at or near term undergoing
an attempt at spontaneous vaginal delivery. Ritgen’s
maneuver was defined as an upward pressure from
the coccygeal region to extend the head during actual
delivery, using one hand to pull the fetal chin
between the maternal anus and the coccyx, and the
other on the fetal occiput to control the speed of
delivery (Figure 1) [12]. We excluded trials were
another intervention (e.g. warm compresses, perineal
massage, perineal devices) aimed at possibly influence
the incidence of perineal tears was studied together
with Ritgen’s maneuver. We included studies in
which the hands-on technique was used in controls,
as this technique has not been shown to affect out-
comes [13]. RCTs including multiple gestations
were excluded.

Data extraction and risk of bias assessment

The risk of bias in each included study was assessed by
using the criteria outlined in the Cochrane Handbook
for Systematic Reviews of Interventions [14]. Seven
domains related to risk of bias were assessed in each

included trial since there is evidence that these issues
are associated with biased estimates of treatment effect:
(1) random sequence generation; (2) allocation conceal-
ment; (3) blinding of participants and personnel; (4)
blinding of outcome assessment; (5) incomplete out-
come data; (6) selective reporting; and (7) other bias.
Review authors’ judgments were categorized as “low
risk”, “high risk,” or “unclear risk” of bias.

Two authors (CIA, VB) independently assessed inclu-
sion criteria, risk of bias, and data extraction.
Disagreements were resolved by discussion. Data from
each eligible study were extracted without modifica-
tion 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 publications 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. Primary and secondary outcomes
were defined before data extraction.

The primary outcome was the incidence of severe
perineal laceration, defined as either third- or fourth-
degree lacerations. The secondary outcomes were
post-partum pain, defined as the number of women

Figure 1. The Ritgen maneuver.
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who experienced postpartum perineal pain after deliv-
ery, intact perineum, and incidence of episiotomy.

First-degree laceration was defined as an injury to
perineal skin and/or vaginal mucosa. Second-degree
laceration was defined as an injury to perineum
involving perineal muscles but not involving the anal
sphincter. Third-degree laceration was defined as
injury involving the anal sphincter complex. Fourth-
degree laceration was defined as an injury to peri-
neum involving the anal sphincter complex and the
anorectal mucosa.

Statistical analysis

The data analysis was completed independently by
two authors (CIA, GS) using Review Manager v. 5.3
(The Nordic Cochrane Centre, Cochrane
Collaboration, 2014, Copenhagen, Denmark). The
completed analyses were then compared, and any
difference was resolved by discussion. Statistical het-
erogeneity across studies was assessed using the
Higgins I2 test. 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) or a mean difference (MD)
with 95% confidence interval (CI).

Potential publication biases were statistically
assessed 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 [15]. Before data
extraction, the review was registered with the
PROSPERO International Prospective Register of
Systematic Reviews (registration no.: CRD42018091804).

Results

Study characteristics extraction and risk of
bias assessment

Three RCTs [1,12,15] including 1589 women evaluating
Ritgen’s maneuver (n¼ 779) versus no Ritgen’s maneu-
ver (n¼ 810) were included in the review (Figure 2).
One study was excluded because it compared differ-
ent techniques with no adequate control group [16].
Publication bias, assessed using Begg’s and Egger’s
test, was not significant (p=.41, .39, respectively).

The seven criteria outlined in the Cochrane
Handbook for Systematic Reviews of Interventions
were used to assess the quality of the RCTs included
in our meta-analysis [13]. Details on methods used to
random sequence generation, allocation of woman,

and conceal allocation were unclear. Blinding of partic-
ipants, personnel and outcomes assessment was not
possible in most cases (Figure 3).

All RCTs included women with singleton gestations
in cephalic presentation at 37–41 weeks with uncom-
plicated pregnancies. One thousand five hundred and
fifty (97.6%) participants were nulliparous young
women (<30 years old) and only one study included

Figure 2. Flow diagram of studies identified in the systematic
review (Prisma template (preferred reporting item for system-
atic reviews and meta-analyses)).
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nulliparous and multiparous participants [15]. Mean
age (about 25.1 versus 25.6 years old) and BMI
(reported in two RCTs, about 24.9 versus 24.6 m2/kg)
were similar in the two groups (Table 1). Ritgen’s man-
euver was done in the second stage of labor, during
the crowning process in two studies [12,15], and dur-
ing uterine contraction only in one [1]. Controls had
the hands-off (no touch perineum) technique in two
studies [12,15], and hands-on as perineal support care
in one study [1]. Ritgen’s maneuver was generally
described as an upward pressure from the coccygeal
region to extend the head during actual delivery,
aimed protecting the musculature of the perineum,

using one hand to pull the fetal chin between the
maternal anus and the coccyx, and the other on the
fetal occiput to control the speed of delivery [12]
(Table 2).

Only vaginal spontaneous delivery was included,
and the use of oxytocin (reported in two trials [1,15])
was equal in both the groups (Table 3).

Primary and secondary outcomes

Pooled data showed no significant differences in the
incidence of severe perineal lacerations – third and
fourth degree (RR¼ 0.69, 95% CI¼ 0.10, 4.61;

Figure 3. Assessment of risk bias. (A) Risk of bias graph about each risk of bias item presented as percentages across all included
studies. (B) Summary of risk of bias for each trial; plus sign: low risk of bias; minus sign: high risk of bias.
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Figure 4), and a higher risk of post-partum pain
(RR¼ 1.95, 95% CI¼ 1.13, 3.38; Figure 5). Women who
received Ritgen’s maneuver during labor had a lower
incidence of first-degree lacerations (RR¼ 0.47, 95%
CI¼ 0.23–0.94) (Table 4).

Discussion

Main findings

This meta-analysis of three RCTs including 1589
women with singleton gestations in cephalic presenta-
tion at or near term demonstrated that Ritgen’s man-
euver during uterine contractions or during the
crowning of the newborn’s head is associated with
less lacerations of first degree, higher occurrence of

pain, and it is not protective for severe perineal lacera-
tions. The maneuver was usually done by a midwife in
the second stage of labor. It was mainly described as
an upward pressure from the coccygeal region to
extend the head during actual delivery [13,16–19].
Previously, only one Cochrane Review has evaluated
the possible effects of Ritgen’s maneuver [19].
Compared to this Cochrane Review, our review consid-
ered not only perineal lacerations (Table 4), but also
how the procedure was performed in each included
RCT (Table 2), and (when reported) statistical results
about perineal pain, post-partum hemorrhage, labor,
and demographic characteristics. Moreover, the
Cochrane only included two of the three existing RCTs
on Ritgen’s maneuver, [1,12] and included one RCT
[16], which should have been instead excluded.

Table 1. Characteristics of the included studies.

Location Sample size
Nulliparous
women Age (years) BMI

Gestational age at
randomization

(weeks) Exclusion criteria

J€onsson 2008 [1] Sweden 1423
(696 versus 727)

696/696 (100%)
versus 727/
727 (100%)

28 (16–42) versus
28 (16–44)

27.6 versus 27.2 37–41 Operative delivery

Foroughipour
2011 [17]

Iran 100 (50 versus 50) 32/50 (64%) versus
29/50 (58%)

24.7 (20–30)
versus 25.2
(20–30)

Not reported 37–41 High-risk preg-
nancy, epi-

dural analgesia
Fahami 2012 [12] Iran 66 (33 versus 33) 33/33 (100%)

versus 33/
33 (100%)

22.6 (18–35)
versus 23.7
(18–35)

22.2 versus 22.0 37–41 Operative delivery

Data are presented as total number (number in the intervention versus number in the control group).

Table 2. Details of Ritgen’s maneuver.
When started When done Technique Control

J€onsson 2008 [1] Second stage, at full
cervical dilatation

During a uterine
contraction

One hand to pull the fetal chin
between the maternal anus
and the coccyx, and the other
on the fetal occiput to control
speed of delivery.

Standard care (perineal support
with one hand and control of
the speed of crowning with
the other)

Foroughipour 2011 [17] Second stage, �5 cm
of cervical
dilatation

During the
crowning
process

A forward pressure via perineum
just in front of the coccyx on
fetal chin with a gloved hand
covered by a towel. The other
hand applies an upward pres-
sure on the occiput.

Hands off (not touch perineum
during the second
labor stage)

Fahami 2012 [12] Second stage, �5 cm
of cervical
dilatation

During the
crowning
process

Upward pressure from the coccy-
geal region to extend the head
during actual delivery, thereby
protecting the musculature of
the perineum

Hands off (not touch any part of
the perineal, the left hand
prevented the sudden exit of
the baby’s head)

Table 3. Management of the second stage of labor.
Oxytocin Length of the second stage (min) PPH

J€onsson 2008 [1] 360/696 (52.5%) versus 368/727 (51.0%) Not reported Not reported
Foroughipour 2011 [17] 37/50 (74%) versus 33/50 (66%) Not reported 6/50 (12%) versus 2/50 (4%)
Fahami 2012 [12] Not reported 43.9 ± 21.5 versus 38.5 ± 20.3 Not reported
Total 397/746 (53.2%) versus 401/777 (51.6%) 43.9 ± 21.5 versus 38.5 ± 20.3 6/50 (12%) versus 2/50 (4%)
RR or MD (95% CI) 1.03 (0.94, 1.14) 5.40 (�4.69, 15.49) 3.00 (0.64, 14.16)
I2 0% NA NA

RR: relative risk; MD: mean difference; PPH: postpartum hemorrhage. Data are presented as number in the intervention versus number in the con-
trol group.
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Limitations of our study are inherent to the limita-
tions of the included RCTs. Ritgen’s maneuver was
described a bit differently in the different RCTs. In fact,
this is common in the literature. For example, in the
first edition of Williams Obstetrics, the procedure is
described as follows: “… in an interval between the
pains … two fingers are applied just behind the anus,
and forward and upward pressure is made upon the
brow through the perineum” [20]. This description is
different from the original, which instructed that
towel-covered fingers be placed into the rectum
[21]. In both, the head is delivered before the next
uterine contraction, to prevent perineal laceration.
The modified maneuver was described through the
14th edition of Williams Obstetrics [22], but starting
from the 15th, and continuing through today, and
Ritgen’s maneuver is described as being applied

during a contraction. Some RCTs did not report
many of our outcomes of interest. For example,
severe perineal lacerations and post-partum pain
were reported by only two out of the three
included RCTs. Given the intervention, none of the
included trials were double-blind. Long-term perineal
outcomes were not studied in the included trials, so
the results should be interpreted cautiously.

Implications

Several techniques have been studied to improve
delivery outcomes [23–27]. Reducing perineal lacera-
tions and pain after delivery might be an important
obstetrical goal [28–30]. Ritgen’s maneuver, usually
done during uterine contractions or during the crown-
ing of the baby’s head, is usually performed reaching

Figure 4. Forest plots for the risk of severe perineal lacerations.

Figure 5. Forest plots for the risk of post-partum pain.

Table 4. Primary and secondary outcomes.
J€onsson 2008 [1] Foroughipour 2011 [17] Fahami 2012 [12] Total RR (95% CI) I2

Intact perineum Not reported 26/50 (52%) versus
19/50 (38%)

1/33 (3.0%) versus
6/33 (18.2%)

20/83 (24.1%) versus
32/83 (38.5%)

0.48 (0.12, 1.88) 51%

First-
degree laceration

Not reported 11/50 (22%) versus
17/50 (34%)

6/33 (18.2%) versus
19/33 (57.6%)

17/83 (20.5%) versus
36/83 (43.4%)

0.47 (0.23, 0.94) 48%

Second-
degree laceration

Not reported 13/50 (26%) versus
11/50 (22%)

26/33 (78.8%) versus
8/33 (24.2%)

39/83 (47.0%) versus
19/83 (22.9%)

1.98 (0.74, 5.35) 77%

Third-
degree laceration

34/696 (4.9%) versus
25/727 (3.4%)

0/50 (0%) versus
3/50 (6.0%)

Not reported 34/746 (4.6%) versus
28/777 (3.6%)

0.72 (0.09, 5.73) 57%

Fourth-
degree laceration

4/696 (0.6%) versus
7/727 (1.0%)

0/50 (0%) versus
0/50 (0%)

Not reported 4/746 (0.5%) versus
7/777 (0.9%)

0.60 (0.18, 2.03) NA

Severe perineal
lacerationsa

38/696 (5.5%) versus
32/727 (4.4%)

0/50 (0%) versus
3/50 (6%)

Not reported 38/746 (5.1%) versus
35/777 (4.5%)

0.69 (0.10, 4.61) 52%

Episiotomy 95/696 (13.6%)
versus 123/
727 (16.9%)

42/50 (84%) versus
20/50 (40%)

0/33 (0%) versus
0/33 (0%)

137/779 (17.6%) versus
143/810 (17.6%)

1.29 (0.49, 3.37) 95%

Post-partum Pain Not reported 15/50 (29%) versus
5/50 (10%)

25/33 (75.8%) versus
15/33 (45.5%)

40/83 (48.2%) versus
20/83 (24.1%)

1.95 (1.13, 3.38) 31%

RR: relative risk; MD: mean difference. Data are presented as number in the intervention versus number in the control group. Boldface data, statistically
significant.
RR: relative risk; MD: mean difference. Boldface data, statistically significant
aEither third- or fourth- degree lacerations.
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for the fetal chin when it gets to the plane between
the maternal anus and the coccyx and pulling it
anteriorly, while using the fingers of the other hand
on the fetal occiput to control the speed of delivery
and keep flexion of the fetal neck. This technique has
been frequently used with the hypothetical aim to
increase the speed of vaginal delivery and decrease
perineal tears, in particular third- and fourth-lacera-
tions. Our meta-analysis showed instead that Ritgen’s
maneuver is not associated with a reduction in the
risk of severe perineal lacerations, which are the ones
associated with most comorbidities for women. Given
the RR was 0.69 (Table 3), we cannot exclude a type II
error, and therefore support further research on the
safety and effectiveness of Ritgen’s maneuver.

Conclusions

Ritgen’s maneuver during labor is not protective for
severe perineal lacerations and is associated with
higher post-partum pain. Given the lack of benefit and
the negative influence on perineal pain, significantly
higher in the intervention group, Ritgen’s maneuver
should not be used routinely in during labor.
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massage in the second stage of labor and follow-up
of postpartum perineal outcomes. Health Care
Women Int. 2012;33(8):697–718.

[3] McCandlish R. Perineal trauma: prevention and treat-
ment. J Midwif Womens Health. 2001;46(6):396–401.

[4] Marschalek ML, Worda C, Kuessel L, et al. Risk and
protective factors for obstetric anal sphincter injuries:
a retrospective nationwide study. Birth. 2018;45(4):
409–415.

[5] 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.

[6] Amorim Francisco A, Junqueira Vasconcellos de
Oliveira SM, Barbosa da Silva FM, et al. Women’s
experiences of perineal pain during the immediate
postnatal period: a cross-sectional study in Brazil.
Midwifery. 2011;27(6):e254–e259.

[7] Senol DK, Aslan E. The effects of cold application to
the perineum on pain relief after vaginal birth. Asian
Nurs Res (Korean Soc Nurs Sci). 2017;11(4):276–282.

[8] Frohlich J, Kettle C. Perineal care. BMJ Clin Evid. 2015;
2015;54(2):98–103.

[9] Rogers RG, Borders N, Leeman LM, et al. Does spon-
taneous genital tract trauma impact postpartum sex-
ual function? J Midwif Womens Health. 2009;54(2):
98–103.

[10] American College of Obstetricians and Gynecologists’
Committee on Practice Bulletins—Obstetrics. Practice
Bulletin No. 165: prevention and management of
obstetric lacerations at vaginal delivery. Obstet
Gynecol. 2016;128(1):e1–e15.

[11] Berghella V. Maternal–fetal and obstetric evidence
based guidelines. London: Taylor & Francis; 2017.

[12] 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.

[13] Mayerhofer K, Bodner-Adler B, Bodner K, et al.
Traditional care of the perineum during birth. A pro-
spective, randomized, multicenter study of 1,076
women. J Reprod Med. 2002;47(6):477–482.

[14] Higgins JPT, Green S, editors. Cochrane handbook for
systematic reviews of interventions. 5.1.0 version 5.1.0
[updated March 2011]. The Cochrane Collaboration;
2011 [cited 2018 April 15]; Available from: http://
handbook.cochrane.org.

[15] Moher D, Liberati A, Tetzlaff J, et al. Preferred report-
ing items for systematic reviews and meta-analyses:
the Prisma statement. BMJ. 2009;339:b2535.

[16] Sohrabi M, Ivan Bagha R, Shirinjam R. The effective-
ness 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):1–7.

[17] Foroughipour A, Firuzeh F, Ghahiri A, et al. The effect
of perineal control with hands-on and hand-poised
methods on perineal trauma and delivery outcome.
J Res Med Sci. 2011;16(8):1040–1046.

[18] Fernandez E, Krusz JC, Hall S. Parsimonious collection
of pain descriptors: classification and calibration by
pain patients. J Pain. 2011;12(4):444–450.

[19] 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 [CD006672.pub3].

[20] Williams J. Obstetrics-a text-book for use of students
and practitioners. New York (NY): D. Appleton and
Co.; 1903. p. 288.

THE JOURNAL OF MATERNAL-FETAL & NEONATAL MEDICINE 7

http://handbook.cochrane.org
http://handbook.cochrane.org


[21] Cunningham FG. The Ritgen maneuver: another
sacred cow questioned. Obstet Gynecol. 2008;112(2 Pt
1):210–211.

[22] Hellman LM, Pritchard JA. Williams obstetrics. 14th
ed. New York (NY): Appleton-Century-Crofts; 1971.
p. 412–413.

[23] 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.

[24] Saccone G, Caissutti C, Ciardulli A, et al. Uterine mas-
sage as part of active management of the third stage
of labour for preventing postpartum haemorrhage
during vaginal delivery: a systematic review and
meta-analysis of randomised trials. BJOG. 2018;125(7):
778–781.

[25] 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.
Review. 2017;96(7):804–811.

[26] 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.

[27] Ciardulli A, Saccone G, Di Mascio D, et al.
Chewing gum improves postoperative recovery of
gastrointestinal function after cesarean delivery: a
systematic review and meta-analysis of randomized
trials. J Matern Fetal Neonatal Med. 2018;31(14):
1924–1932.

[28] Aquino CI, Saccone G, Troisi J, et al. Use of lubricant
gel to shorten the second stage of labor during vagi-
nal delivery. J Matern Fetal Neonatal Med. 2018. doi:
10.1080/14767058.2018.1482271

[29] Orlovic M, Carter AW, Marti J, et al. Estimating the
incidence and the economic burden of third and
fourth-degree obstetric tears in the English NHS: an
observational study using propensity score matching.
BMJ Open. 2017;7(6):e015463.

[30] Aquino CI, Guida M, Saccone G, et al. Perineal mas-
sage during labor: a systematic review and meta-ana-
lysis of randomized controlled trials. J Matern Fetal
Neonatal Med. 2018. doi: 10.1080/14767058.2018.
1512574

8 C. I. AQUINO ET AL.

https://doi.org/10.1080/14767058.2018.1482271
https://doi.org/10.1080/14767058.2018.1512574
https://doi.org/10.1080/14767058.2018.1512574

	Abstract
	Introduction
	Materials and methods
	Search strategy and selection criteria
	Data extraction and risk of bias assessment
	Statistical analysis

	Results
	Study characteristics extraction and risk of bias assessment
	Primary and secondary outcomes

	Discussion
	Main findings
	Implications

	Conclusions
	Disclosure statement
	References


