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Effectiveness of small-angle 
episiotomy on incisional 
laceration rate, suturing time, and 
incisional bleeding in primigravida: 
A meta-analysis
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Objective: To investigate the effect of small-angle lateral perineal incision on 
postoperative perineal rehabilitation in primiparous women.

Method: The Cochrane Library, PubMed, Embase, CINAHL, CNKI, WanFang, VIP, 
and the Chinese Biomedical Literature Database were searched for randomized 
controlled trials (RCTs) on the effect of small-angle episiotomy on postoperative 
maternal perineal wound rehabilitation in puerpera until April 3, 2022. Two 
researchers independently performed literature screening, data extraction and 
evaluation of risk of bias in the included literature, and statistical analysis of the 
data was performed using RevMan 5.4 and Stata 12.0 software.

Result: A total of 25 RCTs were included, with a total sample of 6,366 cases. 
Meta-analysis results showed that the use of small-angle episiotomy reduced 
incisional tearing [OR = 0.32, 95% CI (0.26, 0.39)], shortened incisional suture 
time [MD = −4.58 min, 95% CI (−6.02, −3.14)] and reduced incisional bleeding 
[MD = −19.08 mL, 95% CI (−19.53, −18.63)], with statistically significant differences 
(all p < 0.05). There was no significant difference in the rate of severe laceration 
between the two groups [OR = 2.32, 95% CI (0.70, 7.70), p > 0.05].

Conclusion: The use of a small-angle episiotomy during vaginal delivery can 
reduce the incision tear rate without increasing the incidence of severe perineal 
laceration, while shortening the incisional suturing time and reducing incisional 
bleeding. It can be  used clinically according to birth canal conditions of the 
maternal, the intrauterine condition of the fetus and maternal needs.

Systematic Review Registration: PROSPERO International Prospective Register 
of Systematic Reviews [CRD42022369698]; [https://www.crd.york.ac.uk/
PROSPERO/display_record.php?RecordID=369698].
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1. Introduction

A lateral episiotomy is to cut the perineum at 45° (60° ~ 70° for a 
highly dilated perineum) from the midline of the posterior perineal 
coalition to one side, with a length of 4 ~ 5 cm (1). In 1920 De Lee first 
recommended episiotomy as a way to protect the pelvic floor from 
lacerations and to protect the fetal head from trauma during vaginal 
delivery (2, 3). For many years, episiotomy was considered to help 
prevent more extensive vaginal tears during labor and to heal better than 
natural lacerations (2, 4). Results from two European centres have shown 
that episiotomy can significantly reduce the number of genital 
lacerations, especially in the case of vaginal deliveries in advanced 
maternal age, higher parity occipitoposterior presentation and fetal 
macrosomia (5). It has been suggested that for every 6° increase in 
perineal incision angle from the midline, the risk of third-degree perineal 
tears is relatively reduced by 50% (6). It has also been suggested that 
narrower incision angles that are too close to the anal sphincter may 
increase the risk of obstetric anal sphincter injuries (OASIS) (7). When 
the incision angle is less than 15° or greater than 60°, the risk of severe 
perineal tears is nine times higher than that of 15°~60° (8). The laceration 
condition is closely related to the healing, pain, and infection of the 
lateral incision wound. Based on clinical experience, some domestic 
researchers have proposed a small-angle (15°~30°) lateral perineal 
incision, which reduces both the angle of the lateral incision and the 
length of the incision to a certain extent, and uses the recovery of the 
perineal wound after delivery as an important indication to assess the 
effectiveness of this procedure. In this study, we collected randomized 
controlled studies on small-angle episiotomy from home and abroad, 
aiming to evaluate the clinical effects of small-angle episiotomy through 
an evidence-based approach and provide an evidence-based basis for the 
selection of the angle of lateral incision during vaginal delivery.

2. Materials and methods

2.1. Literature search strategy

This review followed the PRISMA (Preferred Reporting Items 
for Systematic Reviews and Meta-Analysis) guidelines (9). The 
protocol was registered in the PROSPERO database 
(CRD42022369698) (10).

PubMed, Embase, The Cochrane Library, CINAHL, China National 
Knowledge Infrastructure (CNKI), Wanfang, VIP and China Biomedical 
Literature Database were searched for RCTs on the effect of small-angle 
episiotomy on maternal prognosis, using the combination of subject 
headings and free words. English search terms include: episiotomy, 
perineotomy, angle, mediolateral, lateral, etc. The retrieval time limit was 
from the establishment of the database to April 2022.

2.2. Inclusion and exclusion criteria

2.2.1. Inclusion criteria
(I) Study type: Randomized controlled trials (RCTs). (II) Participants: 

parturients who underwent lateral episiotomy. (III) Interventions: the 
intervention group used modified small-angle (15° ~ 30°) episiotomy; 
The control group received conventional episiotomy (45°, 60° ~ 70° when 
perineal height distension). (IV) Outcomes: including at least one of the 

following outcome indicators: perineal laceration during labor, incision 
suture time, incision bleeding.

2.2.2. Exclusion criteria
(I) Literatures not in Chinese and English; (II) Literatures for which 

the full text cannot be obtained or repeated publications; (III) Literatures 
with incomplete data or without reporting the above outcome measures.

2.3. Literature screening and data 
extraction

Two researchers (Zhang JY and Xiao L) independently conducted 
literature screening and data extraction according to the inclusion and 
exclusion criteria, and then checked each other. In case of any 
disagreement, it was resolved through discussion or consulting a third 
researcher to decide. The data extraction mainly included: (I) basic 
information of the included studies (e.g., title, first author, publication 
year, etc.); (II) baseline information of the study subjects (e.g., sample 
size, age, gestational age, etc.); (III) detailed information of the 
interventions (e.g., lateral incision angle, incision length, suture 
method, etc.); (IV) outcome indicators of interest and outcome 
measurement data; (V) key elements of risk of bias evaluation.

2.4. Literature quality evaluation

Two researchers independently evaluated the risk of bias of the 
included RCTS according to the RCT risk assessment tool (11) 
recommended by the Cochrane Systematic Reviews Manual 5.1.0, and 
cross-checked the results.

2.5. Statistical analysis

Meta-analysis was performed using RevMan5.4 software. Odds ratio 
(OR) was used as the effect analysis statistic for dichotomous variables. 
Mean difference (MD) was used as effect analysis statistic for continuous 
variables, and 95% confidence intervals (95%CI) was given for estimation 
of all outcome indicators. The χ2 test and I2 were used to quantitatively 
determine the magnitude of heterogeneity. If p > 0.10 and I2 < 50%, it 
indicates that the heterogeneity among the results of each study is 
acceptable, and meta-analysis was performed using a fixed-effects model 
(test level α = 0.05); If p ≤ 0.10 and I2 ≥ 50% indicated that there was 
significant statistical heterogeneity among the results of each study, meta-
analysis was performed using a random-effects model. Subgroup analysis 
was selected to find sources of heterogeneity. Egger linear regression in 
Stata 12.0 software was used to test for publication bias, and the presence 
of publication bias was suggested if p < 0.05.

3. Results

3.1. Literature screening process and 
results

A preliminary search was conducted to obtain 11,060 literature 
articles. After layer-by-layer screening, 25 RCTs (12–36) were finally 
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included, with a total of 6,366 parturients. The literature screening 
process and results were shown in Figure 1.

3.2. Basic characteristics of included 
studies

The basic characteristics of the included studies were shown in 
Table 1. The sample sizes ranged from 50 to 678 cases. The lateral 
incision angles in the Chinese literature were the comparison between 
small-angles (15° ~ 30°) and conventional angles (45°), and the lateral 
incision angles in the English literature were the comparison between 
40° and 60° at crowning, i.e., 22.5° versus 45° at non-crowning (37, 
38). Eleven studies (13, 15, 19, 25–28, 30, 33–35) had the same incision 
length in both groups, two studies (20, 29) did not describe the 
incision length accurately, one (22) stated only the incision length in 
the test group, and the remaining 13 studies had an incision length 
approximately 1–3 cm shorter in the test group than in the 
control group.

3.3. Risk of bias evaluation results

The evaluation results of the risk of bias of the included studies 
were shown in Figure  2. According to the risk of bias evaluation 
criteria recommended by the Cochrane Assist Network, of the 25 
included studies, four studies used the randomized number table 
method (18, 30, 33, 35), two studies (12, 26) used a computerized 
randomization system for grouping, and the remaining papers only 

mentioned “randomized” but did not describe the specific 
randomization method. None of the included studies had missing 
data, but most of them did not give information about the allocation 
concealment method and the use of blinded methods.

3.4. Meta-analysis results

3.4.1. Incidence of perineal laceration
Nine RCTs (18, 19, 21, 22, 25, 27, 28, 33, 36) reported the effect of 

lateral incision angle on the rate of lateral incision laceration, including 
a total of 2,470 primiparas. Fixed-effect model analysis showed a 
statistically significant difference in the incisional laceration rate in the 
small-angle perineal lateralization group compared with the 
conventional perineal lateralization group [OR = 0.32, 95% CI (0.26, 
0.39), p < 0.00001], as shown in Figure 3A. Three RCTs (12, 17, 18) 
reported the effect of lateralization angle on the incidence of severe 
laceration (perineal third- and fourth-degree laceration) that included 
a total of 830 parturients. As two of these studies had an incidence of 
0 in both groups, a test for heterogeneity could not be performed. 
EL-Din et al. (12) showed that there was no statistically significant 
difference between the test and control groups in the rate of severe 
laceration [OR = 2.32, 95% CI (0.70, 7.70), p > 0.05], as shown in 
Figure 3B.

3.4.2. Duration of incisional suturing
A total of 12 RCTs (13, 14, 16, 22–24, 26, 30, 31, 34–36) with 2,972 

primiparas were included. Meta-analysis of the random-effects model 
showed that the incision suture time was significantly lower in the 

FIGURE 1

Flow chart of literature screening.
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TABLE 1 Basic characteristics of the included studies.

Rank Study Sample Intervention Suturing method Age/year Gestational 
week/W

Fetal weight Outcome

T C T C

1 El-Din A S 

2014

165 165 40°, 20 ~ 55 mm 60°，28 ~ 56 mm The episiotomy wound was repaired by continuous simple suturing 

using 2/0 slowly absorbable polyglactin 910 stitches. The skin was 

repaired using the subcuticular technique.

T:20.87 ± 3.01 – T:2951.85 ± 239.98 ①

C:21.29 ± 3.38 C:2985.89 ± 266.87

2 Chen YH 2009 341 337 15 ~ 30°, 2 ~ 3 cm 45°(60 ~ 70°when the 

perineum is highly 

inflated)，4 ~ 5 cm

Vaginal and perineal wounds were closed with interrupted sutures 

using absorbable threads. The skin was closed using a continuous 

intradermal suture technique.

23 ~ 35 – <3,500 g ②

3 Gu XH 2009 300 300 15 ~ 30°, 2 ~ 3 cm 45°(60 ~ 70°when the 

perineum is highly 

inflated), 4 ~ 5 cm

Vaginal and perineal wounds were closed with interrupted sutures 

using absorbable threads. The skin was closed using a continuous 

intradermal suture technique.

– – <3,500 g ②

4 Huang Y 2014 200 200 25 ~ 30°, 3 ~ 4 cm 45°，4 ~ 5 cm The episiotomy wound was closed layer by layer using absorbable 

sutures.

20 ~ 32 38 ~ 42 3,250 ± 150 g ①

5 Jin AY 2016 50 50 30°, 1.7 ~ 3 cm 45°，4 ~ 5 cm The vaginal mucosal and muscular wounds were closed with 

interrupted absorbable sutures. The skin was closed with 

embedding sutures.

T:26.660 ± 3.121 – <4,000 g ①③

C:26.180 ± 3.102

6 Li HX 2010 44 60 15 ~ 30° 45° The vaginal wound was closed with continuous sutures using 

absorbable sutures. The subcutaneous tissues and muscles were 

closed with interrupted sutures. The skin was closed with 

continuous intradermal suturing.

21 ~ 32 – 3,000 ~ 4,000 g ③

7 Li LJ 2011 100 100 20 ~ 30°, 3 cm 45°，4 cm The vaginal wound was closed with continuous sutures using 

absorbable sutures. The subcutaneous tissues and muscles were 

closed with interrupted sutures. The skin was closed with 

continuous mattress stitching.

– – – ①

8 Ling CL 2013 50 50 20 ~ 30°, 2 ~ 3 cm 45°(60°when the 

perineum is highly 

inflated)，4 ~ 5 cm

The vaginal mucosa was closed with continuous sutures using 

absorbable thread. The perineal musculature was closed with 

interrupted sutures. The skin was closed with continuous 

intracutaneous sutures.

Average age: 25 – – ②③

9 Ni XL 2009 120 80 25 ~ 30°, 3 cm 45°, 3 cm The vaginal mucosa was closed with continuous locking sutures 

with absorbable thread, the perineal muscle was closed 

intermittently and the skin was closed with interrupted mattress 

sutures with silk thread.

Average age: 24 – ≥3,500 g ①

10 Song QX 2007 110 116 25 ~ 30°, 3 cm 45°, 3 cm – 21 ~ 32 – ≥3,400 g ①

11 Wu SR 2014 150 150 30° 45° – T:21 ~ 36 T:34 ~ 43 – ③

C:34 ~ 42C:22 ~ 37

(Continued)
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TABLE 1 (Continued)

Rank Study Sample Intervention Suturing method Age/year Gestational 
week/W

Fetal weight Outcome

T C T C

12 Xie FY 2016 50 50 30°, 3 ~ 5 cm 45°, 3 ~ 5 cm The vaginal mucosa, muscle layer and skin were closed with 

absorbable sutures.

T:26.09 ± 3.45 T:37 ~ 41 – ②③

C:25.95 ± 3.27 C:37 ~ 40

13 Yin YM 2015 58 58 25 ~ 30°, 2 ~ 3 cm 45°, 4 ~ 5 cm The episiotomy wound was sutured with the same suture material 

and method.

T:27.6 ± 2.9 T:39.3 ± 1.2 – ②③

C:27.2 ± 2.4 C:39.2 ± 1.5

14 Zhang C 2012 200 200 20 ~ 30°, 3 cm 45°, 4 cm The vagina was closed with continuous sutures using absorbable 

thread. The subcutaneous tissues and muscles were closed with 

interrupted sutures. The skin was closed with intradermal sutures.

20 ~ 34 – 2,000 ~ 4,000 g ③

15 Zhang XY 

2015

149 149 25 ~ 30°, 3 ~ 4 cm 45°, 3 ~ 4 cm The vaginal mucosa layer was closed with interrupted sutures, the 

perineal muscle layer was closed with interrupted mattress sutures 

with No.0 suture, and the skin was closed with continuous 

intracutaneous sutures.

26.42 ± 5.94 39.78 ± 2.16 2,600 ~ 4,100 g ①

16 Zhang XD 

2017

45 45 30°, 3 ~ 5 cm 45°, 3 ~ 5 cm The episiotomy wound was closed sequentially using absorbable 

sutures.

T:29.43 ± 1.44 – – ②③

C:29.68 ± 1.36

17 Zhang XM 

2015

170 170 30°, 3 ~ 5 cm 45°, 3 ~ 5 cm The vaginal mucosa, muscle layer and skin were closed in sequence 

using absorbable sutures.

24 ~ 33 37 ~ 41 3,500 ~ 4,000 g ②③

18 Zhou YX 2013 86 83 30°, 3 ~ 4 cm 45°, 4 ~ 5 cm The skin was cosmetically closed subcutaneously using absorbable 

threads.

T:25.33 ± 4.58 T:37.17 ± 2.17 T:3510 ± 750 g ①②③

C:25.97 ± 3.16 C:38.21 ± 2.52 C:3310 ± 620 g

19 Cai F 2021 44 44 30°, 3 ~ 5 cm 45°, 3 ~ 5 cm The episiotomy wound was closed with absorbable surgical 

sutures。

T:30.25 ± 2.25 T:40.25 ± 0.13 T:3520 ± 430 ②③

C:30.26 ± 2.26 C:40.27 ± 0.15 C:3530 ± 470

20 Ding YQ 2013 45 45 15 ~ 30°, 3 ~ 4 cm 45°, 3 ~ 4 cm The episiotomy wound was closed layer by layer using absorbable 

surgical sutures.

18 ~ 35 37 ~ 41 3,250 ± 450 g ③

21 Jin SF 2005 100 100 25 ~ 30°, 3 ~ 5 cm 45°, 3 ~ 5 cm – 23 ~ 30 – ≥3,300 g ①

22 Li CX 2009 293 270 30°，3 ~ 4 cm 45° Intradermal suturing with absorbable thread. – – – ①②

23 Liu GL 2007 32 78 25 ~ 30°, 2 ~ 4 cm 45°, 4 ~ 5 cm The vagina was closed with continuous sutures using absorbable 

threads, the subcutaneous tissues and muscles were closed with 

interrupted sutures and the skin was closed with continuous 

intradermal sutures.

23 ~ 32 – 3,300 ~ 4,000 g ②③

24 Si WX 2021 25 25 30°, 3 ~ 5 cm 45°, 3 ~ 5 cm The vaginal mucosa and muscular skin tissue were sutured with 

absorbable threads.

T:26.9 ± 1.3 – – ②③

C:26.7 ± 1.2

25 Wang JX 2015 257 257 25 ~ 30°, 3 cm 45°, 3 cm The labial frenulum was sutured in the mattress suturing. The 

perineal muscle layer was sutured in the intermittent mattress with 

No. 1 suture.

T:29.91 ± 6.24 T:39.58 ± 2.32 2,600 ~ 4,100 g ①

C:26.86 ± 5.32 C:39.87 ± 2.19

Note: T: Test group; C: Control group; −: Unclear; Outcome: ① perineal tears, ② incision suture time, ③ incision bleeding volume.
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small-angle group than in the conventional group [MD = −4.58 min, 95% 
CI (−6.02, −3.14), p < 0.00001], with statistically significant differences 
between the two groups, as shown in Figure 4. Subgroup analysis was 
conducted according to whether the incision length of the two groups 
was the same. Five studies had the same incision length in both groups 
(all 3 ~ 5 cm), with no statistical heterogeneity between studies (I2 = 8%, 
p = 0.36).so meta-analysis using fixed-effect model showed that the 
incision suture time in the test group was lower than that in the control 
group [MD = −2.32 min, 95%CI (−2.44, −2.20), p < 0.00001], and the 
difference was statistically significant. The incision suture time in other 
small-angle lateral perineal incisions with different incision lengths was 

also shorter than that in the control group. As can be seen from Table 2, 
it is clear that incision length is a source of heterogeneity.

3.4.3. Incisional bleeding volume
A total of 11 RCTs (13, 18, 20, 23, 24, 26, 30, 31, 34–36) reported 

the effect of lateral incision angle on incisional bleeding volume, 
including 1,319 primigravida. Meta-analysis using a random-effects 
model showed that incisional bleeding was significantly lower in the 
small-angle group than in the conventional group [MD = −19.08 ml, 
95% CI (−19.53, −18.63), p < 0.00001], with statistically significant 
differences between the two groups, as shown in Figure 5. The results 

FIGURE 2

Risk of bias evaluation results.

A

B

FIGURE 3

Perineal laceration (A) Laceration rate. (B) Severe laceration rate.
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of the subgroup analysis are shown in Table 3: there were four studies 
with the same incision length between the two groups, and there was 
no statistical heterogeneity among the studies (I2 = 0%, p = 0.99), so 
meta-analysis using fixed-effects model showed that the incisional 
bleeding volume in the test group was lower than that in the control 
group [MD = −16.67ml, 95% CI (−3.18, −2.70), p < 0.00001], and the 
difference was statistically significant; the incisional bleeding volume 
in other small-angle lateral perineal incisions with different incision 

lengths were also shorter than those of the control group. From 
Table 3, it is clear that incision length is a source of heterogeneity.

3.4.4. Incisional bleeding >50 mL
A total of 3 studies (15, 29, 32) with 790 primigravida were 

included. The incidence of incisional bleeding >50 mL was found to 
be lower in the test group than in the control group using a fixed-
effect model analysis [OR = 0.19, 95% CI (0.08, 0.46), p < 0.00001], 

FIGURE 4

Comparison of incision suture time between the two groups.

FIGURE 5

Comparison of incisional bleeding between the two groups.

TABLE 2 Results of subgroup analysis comparing the suture time in the two groups.

Outcome indicator Number of 
included studies

Heterogeneity test Effect model Results of Meta-analysis

I2 P MD (95%CI) P

Comparison of suture time when the incision 

lengths were the same in both groups

5 8% 0.36 Fixed −2.32 (−2.44, −2.20) <0.00001

Comparison of suture time when the incision 

lengths were different between the two groups

6 100% <0.00001 Random −6.36 (−7.56, −5.17) <0.00001

Comparison of suture time when the length of 

the incision in one of the two groups was unclear

1 – – – −5.00 (−5.00, −5.00) <0.00001
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and the difference between the two groups was statistically significant, 
as shown in Figure 6.

3.5. Publication bias test

The Egger test in Stata 12.0 software was used to evaluate the 
publication bias for incisional suture time and incisional bleeding, and 
the p values were greater than 0.05 and the 95% confidence interval 
included 0, showing that there was no publication bias in the results, 
as shown in Table 4.

4. Discussion

4.1. Small-angle perineal perineotomy 
reduces the incidence of perineal 
lacerations and does not increase the 
incidence of third- or fourth-degree 
perineal lacerations

The present Meta-analysis showed that small-angle perineal 
perineotomy did not increase the risk of third- and fourth-degree 
perineal lacerations, which was basically consistent with the findings 
of previous studies (39). Episiotomy is intended to prevent severe 
perineal tears (e.g., OASIS) that may result during transvaginal 
delivery (40). Some studies have reported that the incidence of OASIS 
ranges from 0.25 to 7.31% in women who deliver vaginally, and this 
delivery complication can have a significant impact on maternal 
health and may lead to a range of problems such as anal incontinence, 
urinary incontinence, wound infection, perineal pain, sexual 
dysfunction, and postpartum depression, and a high proportion (42%) 
of wound complications required further specialist treatment (41–45). 
This analysis showed a lower rate of tearing with small-angle lateral 

perineotomy and no substantial difference in the rate of third- or 
fourth-degree perineal tears. EL-Din et al. (12) found that there was 
no statistically significant difference in the incidence of third- or 
fourth-degree lacerations with 40° compared with 60° episiotomy 
(p > 0.05). The reason for this may be that with a larger angle lateral 
incision, some of the bulbocavernosus and anal raphe muscles will 
be directly sheared, resulting in a less elastic lateral incision, while the 
tissue of the inner vaginal wall is more extended and torn due to the 
larger incision (46). Limited by the small number of included studies, 
this conclusion needs further confirmation by more studies.

4.2. Small-angle episiotomy facilitates 
rapid closure of the incision in a short time, 
which can not only shorten the duration of 
maternal pain and discomfort, but also 
reduce the degree of postoperative pain

The current study showed that the small-angle lateral episiotomy 
shortened the suturing time by about 4 min compared with that used in 
the traditional lateral episiotomy. In the case of greater heterogeneity, 
the heterogeneity was significantly reduced after removing the studies 
with different incision lengths in the test and control groups, indicating 
that the source of heterogeneity may be associated to the length of the 
incision, which is related to the shortening of the incision length on the 
one hand and the thickness of the incised tissue on the other hand. The 
modified lateral episiotomy requires less muscle tissue and vascular 
tissue to be incised, demonstrating less bleeding, facilitating the recovery 
of anatomical structures and it is easy to suture, thus significantly 
shortening the surgical suturing time. In addition, suturing technique 
is also a factor affecting suture time (47), which certainly includes the 
suturing skills of the doctor and obstetrician at the time of suturing, and 
suturing skills can also have a direct impact on episiotomy, while most 
of the included studies did not specify the suturing method and 

TABLE 3 Results of subgroup analysis comparing incisional bleeding in the two groups.

Outcome indicator Number of 
included 
studies

Heterogeneity test Effect model Results of Meta-analysis

I2 P OR/MD (95%CI) P

Comparison of incisional bleeding when incision 

lengths was the same in both groups

4 0% 0.99 Fixed −16.67 (−17.60, −15.75) <0.00001

Comparison of incisional bleeding when the incision 

lengths were different between the two groups

7 99% <0.00001 Random −19.82 (−20.33, −19.30) <0.00001

FIGURE 6

Comparison of incisional bleeding >50 mL between the two groups.
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technique for each layer of tissue, which needs to be further explored in 
depth in future studies. Future studies need further more comprehensive 
and in-depth comparisons and studies according to incision length and 
suturing technique to improve the evidence supporting the effect of 
episiotomy angle on suture time. The reduction in suture time also 
correspondingly shortened maternal discomfort during suturing, and 
the small-angle episiotomy can reduce the incidence of pain in the 
lateral incision 24 to 72 h postoperatively (39). Postpartum perineal pain 
has been reported in 92 to 100% of all women, and perineal pain 
associated with episiotomy or perineal tearing persists in 10% of 
women, which not only affects the quality of life, but also the persistence 
of pain may be a cause of postpartum depression (48, 49). Because the 
small-angle episiotomy only partially cuts the tendon close to the 
bulbocavernosus muscle, the incision is shallower and shorter, causing 
less damage to the tissue and correspondingly less postpartum pain. It 
was also found in this analysis that most of the studies did not specify 
the assessment method when measuring bleeding, which was not 
conducive to further comprehensive evaluation by the investigators. It 
is recommended that future researchers should specify the time of 
measurement when reporting outcome indicators, so as to provide a 
reliable basis for evidence-based studies.

4.3. A note on the application of 
small-angle episiotomy

Episiotomy, a widely used invasive procedure in obstetrics, is 
conditional and complex to perform (50). Major scientific groups, 
notably the World Health Organization, have explicitly cautioned 
against routine episiotomy and have reported frequent use of 
episiotomy without consent because of the additional risks 
associated with episiotomy, such as infection as well as vaginal 
discomfort, among others (51, 52). This, along with other 
controversial and poorly regulated techniques such as hip pressure, 
has much to do with the definition of obstetric violence (53). These 
aspects certainly need to be weighed against any benefits associated 
with episiotomy. Unlike conventional episiotomy, elective episiotomy 
can avoid the above-mentioned risks to a certain extent (54). 
Therefore, we  are not advocating the routine performance of 
episiotomy here. In other words, episiotomy should be performed 
selectively based on clinical judgment and maternal or fetal 
indications, and must be restricted to those with good reasons (55). 
On this basis, when elective episiotomy must be  performed, 
we  recommend performing it at a small angle to circumvent 
problems such as perineal laceration and excessive bleeding during 
vaginal delivery in order to facilitate maternal postoperative perineal 
recovery. In conclusion, episiotomy remains a common practice, 
although its use is controversial (56). We need to weigh the risks and 
benefits of this procedure in a comprehensive manner and use it 
selectively. It also requires more researchers to further develop high-
quality studies in this field to address these controversial issues and 
promote standardization and science in clinical application.

Limitations of this study: (1) this study is a secondary study, and 
some of the evidence is limited by the quality of the original studies 
included; (2) this study only included literature in Chinese and 
English, and did not involve literature searches in the remaining 
languages, which limited the extrapolation of the study findings. 
Future studies could expand the language range to include more high-
quality studies to further evaluate the clinical outcomes of small-
angle episiotomy.

In conclusion, small-angle episiotomy is beneficial for reducing 
the incisional tear rate, shortening the incisional suture time, reducing 
the incidence of incisional infection and incisional pain, and 
promoting good healing of the perineal incision, which is more 
beneficial for maternal postoperative recovery. However, due to the 
limitation of the quality and quantity of included studies, the above 
findings need to be confirmed by more high-quality studies.
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TABLE 4 Egger’s test.
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Bleeding volume 2.180309 −9.223097 13.58371 0.676

https://doi.org/10.3389/fmed.2023.1126670
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Zhang et al. 10.3389/fmed.2023.1126670

Frontiers in Medicine 10 frontiersin.org

References
 1. Xie, X, and Gou, WL. Obstetrics and gynecology, 8th. Beijing: People's Health Press. 

(2017): 181–182.

 2. Ma, K, and Byrd, L. Episiotomy: what angle do you cut to the midline? Eur J Obstet 
Gynecol Reprod Biol. (2017) 213:102–106. doi: 10.1016/j.ejogrb.2017.04.006

 3. Delee, JB. The prophylactic forceps operation. Am J Obstet Gynecol. (1920) 1:34–44. 
doi: 10.1016/S0002-9378(20)90067-4

 4. Desplanches, T, Marchand-Martin, L, Szczepanski, ED, Ruillier, M, Cottenet, J, 
Semama, D, et al. Mediolateral episiotomy and risk of obstetric anal sphincter injuries 
and adverse neonatal outcomes during operative vaginal delivery in nulliparous women: 
a propensity-score analysis. BMC Pregnancy Childbirth. (2022) 22:48. doi: 10.1186/
s12884-022-04396-6

 5. Laganà, AS, Terzic, M, Dotlic, J, Sturlese, E, Palmara, V, Retto, G, et al. The role of 
episiotomy in prevention of genital lacerations during vaginal deliveries – results from 
two european centers. Ginekol Pol. (2015) 86:168–175. doi: 10.17772/gp/2058

 6. Eogan, M, Daly, L, O'connell, PR, and O’Herlihy, C. Does the angle of episiotomy affect 
the incidence of anal sphincter injury? BJOG. (2006) 113:190–194. doi: 
10.1111/j.1471-0528.2005.00835.x

 7. Laine, K, Yli, BM, Cole, V, Schwarz, C, Kwee, A, Ayres-de-Campos, D, et al. 
European guidelines on perinatal care- Peripartum care Episiotomy. J Matern Fetal 
Neonatal Med.. (2022) 35:8797–8802. doi: 10.1080/14767058.2021.2005022

 8. Stedenfeldt, M, Pirhonen, J, Blix, E, Wilsgaard, T, Vonen, B, and Øian, P. Episiotomy 
characteristics and risks for obstetric anal sphincter injuries: a case-control study. BJOG. 
(2012) 119:724–30. doi: 10.1111/j.1471-0528.2012.03293.x

 9. Page, MJ, McKenzie, JE, Bossuyt, PM, Boutron, I, Hoffmann, TC, Mulrow, CD, et al. 
The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. 
BMJ. (2021) 372:n71. doi: 10.1136/bmj.n71

 10. Zhang, JY, Zhao, L, and Tian, JH. Effectiveness of small-angle episiotomy on 
incisional laceration rate, suturing time, and incisional bleeding in primigravida: a meta-
analysis. PROSPERO (2022). Available at: https://www.crd.york.ac.uk/prospero/display_
record.php?ID=CRD42022369698

 11. Cumpston, M, Li, T, Page, MJ, Chandler, J, Welch, VA, Higgins, JPT, et al. Updated 
guidance for trusted systematic reviews: a new edition of the cochrane handbook for 
systematic reviews of interventions. Cochrane Database Syst Rev. (2019) 10:ED000142. 
doi: 10.1002/14651858.ED000142

 12. El-Din, AS, Kamal, MM, and Amin, MA. Comparison between two incision angles 
of mediolateral episiotomy in primiparous women: a randomized controlled trial. J 
Obstet Gynaecol Res. (2014) 40:1877–82. doi: 10.1111/jog.12432

 13. Cai, F. Considerations on the use of modified lateral episiotomy for vaginal 
delivery in primigravida to reduce incisional pain and accelerate incisional healing. 
Chinese Community Doctors. (2021) 37:61–62. doi: 10.3969/j.issn.1007-614x.2021.24.028

 14. Chen, YH. Clinical observation of modified lateral episiotomy. Modern Hospital. 
(2009) 53:53–54. doi: 10.3969/j.issn.1671-332X.2009.07.026

 15. Ding, YQ. Clinical observation and analysis of episiotomy at different angles. 
China Health Care & Nutrition. (2013) 9:599–600.

 16. Gu, XH. Clinical comparison of modified lateral episiotomy and traditional lateral 
episiotomy [J]. Chinese Journal of Ethnomedicine and Ethnopharmacy. (2009) 18:110. 
doi: 10.3969/j.issn.1007-8517.2009.23.076

 17. Huang, Y, Dan, QY, and Hu, Y. Evaluation of the effect of different lateral 
episiotomy angles in lateral episiotomy. Journal of Medical Information. (2014) 
26:441–442. doi: 10.3969/j.issn.1006-1959.2014.26.543

 18. Jin, AY, Ding, YQ, Zou, H, and Shi, Q. Application of 30° modified lateral 
episiotomy in restrictive episiotomy. Journal of Nurses Training. (2016) 31:150–152. doi: 
10.16821/j.cnki.hsjx.2016.02.017

 19. Jin, SF. Observation on the effect of modified episiotomy. Modern Journal of 
Integrated Traditional Chinese and Western Medicine. (2005) 14:2958. doi: 10.3969/j.
issn.1008-8849.2005.22.040

 20. Li, HX, Wu, WY, and Xu, CL. Observation on the clinical effects of small-angle 
lateral episiotomy wound prognosis [J]. Hebei Medical Journal (2010) 32:448–449. doi: 
10.3969/j.issn.1002-7386.2010.04.036

 21. Li, LJ, and Wang, XL. Discussion of modified lateral episiotomy and lateral 
episiotomy suture. Journal of Medical Information. (2011) 24:770–771. doi: 10.3969/j.
issn.1006-1959.2011.12.A57

 22. Li, CX, and Xu, M. Application of modified right lateral episiotomy in clinical 
practice. China Modern Doctor. (2009) 47:124–125. doi: 10.3969/j.
issn.1673-9701.2009.35.077

 23. Ling, CL. Clinical observation of modified small-angle lateral episiotomy. Journal 
of Huaihai Medicine. (2013) 31:59–60. doi: 10.3969/j.issn.1008-7044.2013.01.040

 24. Liu, GL, Niu, YJ, Wang, L, and Wang, PX. Clinical application of modified 
episiotomy. Nursing Journal of Chinese People’s Liberation Army. (2007) 24:62–63. doi: 
10.3969/j.issn.1008-9993.2007.03.033

 25. Ni, XL, Wang, L, and Xue, B. Clinical effect of traditional and modified lateral 
episiotomy. Shandong Medical Journal. (2009) 49:86–87. doi: 10.3969/j.
issn.1002-266X.2009.44.044

 26. Si, WX. Discussion and Analysis of reducing incisional pain by applying modified 
lateral episiotomy to primipara with vaginal delivery. Diabetes World. (2021) 18:140.

 27. Song, QX, and Huang, SX. Clinical observation of 110 cases of modified lateral 
episiotomy. Modern Journal of Integrated Traditional Chinese and Western Medicine. 
(2007) 16:1344–1345. doi: 10.3969/j.issn.1008-8849.2007.10.029

 28. Wang, JX. Clinical application and effect observation of 514 cases of modified lateral 
episiotomy. Health Everyone. (2015) 21:42–43.

 29. Wu, SR, Ji, J, and Yan, HY. ffect of different angles of lateral episiotomy on maternal 
prognosis. Heilongjiang Medical Journal. (2014) 38:1381–1382. doi: 10.3969/j.
issn.1004-5775.2014.12.021

 30. Xie, FY. Analysis of the advantages of modified episiotomy for vaginal delivery in 
primiparous women. Chinese Modern Medicine. (2016) 23:68–70.

 31. Yin, YM. Observation on the effect of modified lateral episiotomy in vaginal 
delivery of primigravida. Family Psychologist. (2015) 11:2.

 32. Zhang, C. Comparison of the effects of two kinds of lateral episiotomy. Journal of 
Modern Medicine & Health. (2012) 28:3564–3566.

 33. Zhang, XY, and Xu, ZS. Observation on the clinical effect of modified episiotomy 
in 298 cases. China Modern Doctor. (2015) 53:46–51.

 34. Zhang, XD. Effect of modified lateral episiotomy on intraoperative and 
postoperative effects of transvaginal delivery in primigravida. Pract Clin J Integr Traditi 
Chinese Western Med. (2017) 17:80–81. doi: 10.13638/j.issn.1671-4040. 
2017.08.051

 35. Zhang, XM. Clinical efficacy observation of modified lateral episiotomy for 
transvaginal delivery of primiparous women. Med Recapitulate. (2015) 21:2861–2863. 
doi: 10.3969/j.issn.1006-2084.2015.15.065

 36. Zhou, YX. Comparison of clinical effects of lateral episiotomy at two  
angles. Acta Chinese Med. (2013) 28:448.

 37. Kalis, V, Karbanova, J, Horak, M, Lobovsky, L, Kralickova, M, and Rokyta, Z. The 
incision angle of mediolateral episiotomy before delivery and after repair. Int J Gynecol 
Obstet. (2008) 103:5–8. doi: 10.1016/j.ijgo.2008.05.026

 38. Kalis, V, Landsmanova, J, Bednarova, B, Karbanova, J, Laine, K, and Rokyta, Z. 
Evaluation of the incision angle of mediolateral episiotomy at 60 degrees. Int J Gynecol 
Obstet. (2011) 112:220–4. doi: 10.1016/j.ijgo.2010.09.015

 39. Shi, XP, Yang, M, Zhou, LY, Zeng, ZM, and Luo, JH. Meta-analysis of the effect of 
small-angle lateral episiotomy on the prognosis of lateral perineal incision. Matern Child 
Health Care China. (2019) 34:3864–3869. doi: 10.7620/zgfybj.j.issn.1001-4411.2019.16.71

 40. O'Connell, S, Dale, M, Morgan, H, Dillon, B, Cleves, A, Morris, R, et al. 
Episcissors-60 for mediolateral episiotomy: evaluation of clinical and economic evidence 
to inform NICE medical technologies guidance. Appl Health Econ Health Policy. (2022) 
20:159–69. doi: 10.1007/s40258-021-00695-9

 41. Gachon, B, Becam, E, Barussaud, ML, Carlier-Guerin, C, and Fritel, X. How can 
we improve our practices in obstetric anal sphincter injury prevention, diagnosis, and 
management of symptomatic women? J Gynecol Obstetr Hum Reprod. (2021) 50:102183. 
doi: 10.1016/j.jogoh.2021.102183

 42. Desseauve, D, Proust, S, Carlier-Guerin, C, Rutten, C, Pierre, F, and Fritel, X. 
Evaluation of long-term pelvic floor symptoms after an obstetric anal sphincter 
injury (OASI) at least one year after delivery: a retrospective cohort study of 159 
cases. Gynecol Obstetr Fertil. (2016) 44:385–90. doi: 10.1016/j.gyobfe.2016. 
05.007

 43. Fritel, X, Gachon, B, Saurel-Cubizolles, MJ, the EDEN Mother–Child Cohort Study 
GroupAnnesi-Maesano, I, Bernard, JY, et al. Postpartum psychological distress 
associated with anal incontinence in the EDEN mother-child cohort. BJOG Int J Obstet 
Gynaecol. (2020) 127:619–27. doi: 10.1111/1471-0528.16075

 44. Ramm, O, Woo, VG, Hung, YY, Chen, HC, and Ritterman Weintraub, ML. Risk 
factors for the development of obstetric anal sphincter injuries in modern obstetric 
practice. Obstet Gynecol. (2018) 131:290–6. doi: 10.1097/AOG.0000000000002444

 45. Wan, OYK, Taithongchai, A, Veiga, SI, Sultan, AH, and Thakar, R. A one-stop 
perineal clinic: our eleven-year experience. Int Urogynecol J. (2020) 31:2317–26. doi: 
10.1007/s00192-020-04405-2

 46. Ding, WF. Effect of modified lateral episiotomy on bleeding volume and wound 
healing of primiparas with vaginal delivery. Primary Medical Forum. (2020) 
24:3730–3731. doi: 10.19435/j.1672-1721.2020.26.016

 47. Liang, X, Qiang, KJ, Peng, X, Yang, FL, and Zhang, QJ. Meta-analysis of the effect 
of intermittent versus continuous suturing technique on perineal rehabilitation of 
parturients[J]. Chinese Journal of Practical Nursing. (2022) 38:395–401. doi: 10.3760/
cma.j.cn211501-20210102-00005

 48. Bozdag, H, Akdeniz, E, Demirel Durukan, D, Arslan, E, and Hocaoglu, M. Is 
mediolateral episiotomy angle associated with postpartum perineal pain in 
primiparous women? [J]. Northern Clinics Istanbul. (2021) 8:150–9. doi: 10.14744/
nci.2020.23911

 49. Abedian, S, Abedi, P, Jahanfar, S, Iravani, M, and Zahedian, M. The effect of 
lavender on pain and healing of episiotomy: a systematic review. Complement Ther Med. 
(2020) 53:102510. doi: 10.1016/j.ctim.2020.102510

https://doi.org/10.3389/fmed.2023.1126670
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1016/j.ejogrb.2017.04.006
https://doi.org/10.1016/S0002-9378(20)90067-4
https://doi.org/10.1186/s12884-022-04396-6
https://doi.org/10.1186/s12884-022-04396-6
https://doi.org/10.17772/gp/2058
https://doi.org/10.1111/j.1471-0528.2005.00835.x
https://doi.org/10.1080/14767058.2021.2005022
https://doi.org/10.1111/j.1471-0528.2012.03293.x
https://doi.org/10.1136/bmj.n71
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42022369698
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42022369698
https://doi.org/10.1002/14651858.ED000142
https://doi.org/10.1111/jog.12432
https://doi.org/10.3969/j.issn.1007-614x.2021.24.028
https://doi.org/10.3969/j.issn.1671-332X.2009.07.026
https://doi.org/10.3969/j.issn.1007-8517.2009.23.076
https://doi.org/10.3969/j.issn.1006-1959.2014.26.543
https://doi.org/10.16821/j.cnki.hsjx.2016.02.017
https://doi.org/10.3969/j.issn.1008-8849.2005.22.040
https://doi.org/10.3969/j.issn.1008-8849.2005.22.040
https://doi.org/10.3969/j.issn.1002-7386.2010.04.036
https://doi.org/10.3969/j.issn.1006-1959.2011.12.A57
https://doi.org/10.3969/j.issn.1006-1959.2011.12.A57
https://doi.org/10.3969/j.issn.1673-9701.2009.35.077
https://doi.org/10.3969/j.issn.1673-9701.2009.35.077
https://doi.org/10.3969/j.issn.1008-7044.2013.01.040
https://doi.org/10.3969/j.issn.1008-9993.2007.03.033
https://doi.org/10.3969/j.issn.1002-266X.2009.44.044
https://doi.org/10.3969/j.issn.1002-266X.2009.44.044
https://doi.org/10.3969/j.issn.1008-8849.2007.10.029
https://doi.org/10.3969/j.issn.1004-5775.2014.12.021
https://doi.org/10.3969/j.issn.1004-5775.2014.12.021
https://doi.org/10.13638/j.issn.1671-4040.2017.08.051
https://doi.org/10.13638/j.issn.1671-4040.2017.08.051
https://doi.org/10.3969/j.issn.1006-2084.2015.15.065
https://doi.org/10.1016/j.ijgo.2008.05.026
https://doi.org/10.1016/j.ijgo.2010.09.015
https://doi.org/10.7620/zgfybj.j.issn.1001-4411.2019.16.71
https://doi.org/10.1007/s40258-021-00695-9
https://doi.org/10.1016/j.jogoh.2021.102183
https://doi.org/10.1016/j.gyobfe.2016.05.007
https://doi.org/10.1016/j.gyobfe.2016.05.007
https://doi.org/10.1111/1471-0528.16075
https://doi.org/10.1097/AOG.0000000000002444
https://doi.org/10.1007/s00192-020-04405-2
https://doi.org/10.19435/j.1672-1721.2020.26.016
https://doi.org/10.3760/cma.j.cn211501-20210102-00005
https://doi.org/10.3760/cma.j.cn211501-20210102-00005
https://doi.org/10.14744/nci.2020.23911
https://doi.org/10.14744/nci.2020.23911
https://doi.org/10.1016/j.ctim.2020.102510


Zhang et al. 10.3389/fmed.2023.1126670

Frontiers in Medicine 11 frontiersin.org

 50. Xu, B, Luo, Q, Wu, R, Lu, Y, Ying, H, Xu, Y, et al. Perineal stress as a predictor 
of performing episiotomy in primiparous women: a prospective observational 
study. BMC Pregnancy Childbirth. (2022) 22:793. doi: 10.1186/s12884-022-05075-2

 51. WHO Reproductive Health Library. WHO recommendation on episiotomy policy. 
The WHO reproductive health library. Geneva: World Health Organization (2018).

 52. Deyaso, ZF, Chekole, TT, Bedada, RG, Molla, W, Uddo, EB, and Mamo, TT. 
Prevalence of episiotomy practice and factors associated with it in Ethiopia, systematic 
review and meta-analysis. Womens Health. (2022) 18:17455057221091659. doi: 
10.1177/17455057221091659

 53. Martínez-Galiano, JM, Martinez-Vazquez, S, Rodríguez-Almagro, J, and 
Hernández-Martinez, A. The magnitude of the problem of obstetric violence and its 

associated factors: a cross-sectional study. Women Birth. (2021) 34:e526–36. doi: 
10.1016/j.wombi.2020.10.002

 54. Zaami, S, Stark, M, Beck, R, Malvasi, A, and Marinelli, E. Does episiotomy always 
equate violence in obstetrics? Routine and selective episiotomy in obstetric practice and 
legal questions. Eur Rev Med Pharmacol Sci. (2019) 23:1847–54. doi: 10.26355/
eurrev_201903_17219

 55. Barjon, K, and Mahdy, H. Episiotomy. [Updated 2022 Sep 6]. StatPearls [Internet]. 
Treasure Island, FL: StatPearls Publishing (2022).

 56. Ghulmiyyah, L, Sinno, S, Mirza, F, Finianos, E, and Nassar, AH. Episiotomy: 
history, present and future – a review. J Matern Fetal Neonatal Med. (2022) 35:1386–91. 
doi: 10.1080/14767058.2020.1755647

https://doi.org/10.3389/fmed.2023.1126670
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1186/s12884-022-05075-2
https://doi.org/10.1177/17455057221091659
https://doi.org/10.1016/j.wombi.2020.10.002
https://doi.org/10.26355/eurrev_201903_17219
https://doi.org/10.26355/eurrev_201903_17219
https://doi.org/10.1080/14767058.2020.1755647

	Effectiveness of small-angle episiotomy on incisional laceration rate, suturing time, and incisional bleeding in primigravida: A meta-analysis
	1. Introduction
	2. Materials and methods
	2.1. Literature search strategy
	2.2. Inclusion and exclusion criteria
	2.2.1. Inclusion criteria
	2.2.2. Exclusion criteria
	2.3. Literature screening and data extraction
	2.4. Literature quality evaluation
	2.5. Statistical analysis

	3. Results
	3.1. Literature screening process and results
	3.2. Basic characteristics of included studies
	3.3. Risk of bias evaluation results
	3.4. Meta-analysis results
	3.4.1. Incidence of perineal laceration
	3.4.2. Duration of incisional suturing
	3.4.3. Incisional bleeding volume
	3.4.4. Incisional bleeding >50 mL
	3.5. Publication bias test

	4. Discussion
	4.1. Small-angle perineal perineotomy reduces the incidence of perineal lacerations and does not increase the incidence of third- or fourth-degree perineal lacerations
	4.2. Small-angle episiotomy facilitates rapid closure of the incision in a short time, which can not only shorten the duration of maternal pain and discomfort, but also reduce the degree of postoperative pain
	4.3. A note on the application of small-angle episiotomy

	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	References

