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Abstract 

Background  The exact positioning of the dominant hand at the time of manual perineal protection (MPP) 
is not clearly specified. The main aim of this work was to identify the place on the perineum where pressure needs 
to be applied to achieve optimal forward fetal head displacement away from the anal sphincters using the bregma 
to posterior fourchette distance (BFD) and the perineal body length (PBL).

Methods  This was a two-center prospective cohort study. Term cephalic singleton nulliparous women having 
spontaneous vaginal delivery were considered eligible for recruitment into the study. Once crowning was diagnosed 
and just prior the initiation of manual perineal protection (MPP) or cutting an episiotomy, the BFD and PBL were 
measured using a standardized measurement protocol.

Results and discussion  A total of 100 women (50 women in each center) were recruited into the study. The over-
all mean BFD was 2.8 ± 0.5 cm. The overall mean PBL was 4.4 ± 0.8 cm. There were no statistically significant differ-
ences between the measurements taken in both units regarding BFD or PBL (p = 0.81 and 0.10 respectively). There 
was a weak correlation between both measurements. Based on our measured parameters, it seems that the most 
effective point to apply perineal pressure to displace the head away from the anus is approximately 1 – 1.5 cm ante-
rior to the anal margin.

Conclusion  Measurements generated by this study will form the bases of future biomechanical studies to confirm 
their validity.
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Background
Studies investigating perineal trauma at the time of vagi-
nal birth found that primiparity, forceps delivery, midline 
episiotomy, persistent occipitoposterior position, and 
shoulder dystocia were significant risk factors [1]. Man-
ual perineal protection (MPP) is an intrapartum inter-
vention that is used to reduce the risk of severe perineal 
trauma and its consequences [2–4]. However, there is 
lack of complete understanding of how to accurately exe-
cute the technique and the intended value to be achieved 
by each of its components [5–9]. We believe that these 
factors, and the lack of objective evidence of how the 
technique relates to the dynamic changes occurring at 
the fetal head and the perineum at the time of crowning, 
are important limitations to the wide adoption of MPP 
amongst professionals and might account for the varia-
tion in the reproducibility of the technique’s effectiveness 
in reducing perineal trauma.

Biomechanical analysis of a variety of MPP techniques 
that reduce the tension at the midpoint of the perineum 
identified the Finnish and Viennese maneuvers to be 
the most effective [4, 10–12]. Stereo-photogrammetric 
analysis and biomechanical studies have optimized the 
positioning of the thumb and finger(s) of the dominant 
hand to minimize tension at the midpoint of the peri-
neum [10–13]. However, in addition to the reduction in 
perineal tension, both techniques also aim to regulate 
fetal head extension, while pushing it away from the anal 
sphincter complex, using the flexed middle finger or the 
ulnar border of the dominant hand respectively [14–17]. 
This component is considered to be important for the 
effectiveness of MPP [18].

In an occipital-anterior position, the bregma is the 
most posterior fetal head landmark in relation to the 
maternal perineum at the time of crowning. Therefore, 
to achieve the required anterior displacement of the head 
away from the anal sphincters, the pressure needs to be 
applied at a point on the perineum between the bregma 
and the anal margin. However, the normal range and var-
iation of the position of the bregma in relation to the dis-
tended perineum at the time of crowning is not known.

Objectives
The primary aim of this work was to identify the opti-
mal place on the perineum where pressure needs to be 
applied during MPP to achieve optimal forward fetal 
head displacement away from the anal sphincters. We 
proposed that this could be achieved by collecting data 
regarding the position of the bregma in relation to the 
perineum at the time of crowning using the bregma to 
the posterior fourchette distance (BFD) and the per-
ineal body length (PBL) as objective surrogate measures. 
As a secondary aim we wanted to assess the degree of 

variability between these measurements in a diversified 
population.

Methods
This is a prospective cohort study conducted in 2 mater-
nity units in Hagen, Germany (unit 1) and in Cairo, Egypt 
(unit 2). Women having their first spontaneous vaginal 
birth of a singleton term baby in vertex presentation 
and occipitoanterior position were considered eligible to 
participate in the study. Suspected fetal distress or fetal 
anomalies, occipitoposterior position, operative vaginal 
delivery, and history of vaginal or perineal operations 
were reasons for exclusion. Women meeting the inclu-
sion criteria were informed about the study on admission 
to the labor ward during the first stage of labor. Favora-
ble ethical approvals were granted to the study by the 
Hospital Board of Management at Allgemeines Hospital 
Hagen on 02.01.2020 and the Research Ethics Committee 
at Ain Shams University on 05.01.2021 (Ref. FMASU MS 
704/2020/2021) (supplementary information). All study 
participants provided a valid written informed consent.

Intrapartum care was undertaken based on the par-
ticipating unit’s protocol. One assessor (AA) performed 
all the measurements in both units. Measurements were 
performed while the woman was in a semi-recumbent 
lithotomy position with the legs flexed at the hip joints at 
an angle between 90° and 100° [19, 20]. Disposable ster-
ile surgical skin marker and tape measure kits were used 
for the assessments (Viscot Medical, LLC; East Hanover, 
NJ 07936). The fixed reference points were the posterior 
fourchette (the posterior margin of the vestibular (navic-
ular) fossa), and the most anterior point on the anal epi-
thelium at 12 o’clock from the center of the anal orifice 
[21]. PBL was defined as the distance between the poste-
rior fourchette and the anterior margin of the anal open-
ing [21]. We used the anterior margin of the anal opening 
rather than the center of the anus, as proposed by the 
International Continence Society, to mitigate inaccura-
cies resulting from the varying degrees of anal dilatation 
that may occur at the time of fetal head crowning.

Measurements were taken once crowning was diag-
nosed and just prior the initiation of MPP or cutting an 
episiotomy, whichever came first. The index finger was 
inserted through the vaginal introitus in the midline 
between the fetal head and perineum to palpate the fetal 
bregma. Using a sterile skin marker, a point was marked 
externally in the midline on the perineal skin correspond-
ing to the point at which the center of the fetal bregma 
was palpated. Using a sterile tape measure, the distance 
between this marked point on the perineum and pos-
terior fourchette was measured (BFD). Using the same 
tape measure, the distance between the posterior four-
chette and the anterior margin of the anal opening, (at 12 



Page 3 of 7Abouelhassan et al. BMC Pregnancy and Childbirth          (2025) 25:334 	

o’clock) was then measured (PBL) (Fig.  1). Additionally, 
we collected data on maternal age, BMI, duration of sec-
ond stage of labor, birth weight, neonatal head circum-
ference and any associated perineal trauma including 
episiotomy.

A convenience sample of 50 women per unit was set 
a priori for the study. Statistical analysis was performed 
using SAS 9.4 (SAS Institute Inc., Cary, NC, USA) statis-
tical software. Difference in distribution of ranked data 
between groups was carried out with non-parametric 
ANOVA (2-sample Wilcoxon test or 2-sample Median 
test), while categorical variables were assessed by the χ2 
test or Fisher´s exact test. The Pearson correlation and 
linear regression were used to assess the relation between 
PBL and BFD. A p < 0.05 was considered statistically 
significant.

Results
The study was conducted between January 2, 2020, 
and August 30, 2020, at unit 1 and between January 5, 
2021, and May 30, 2021, at unit 2. A total of 100 primi-
parous women were recruited and contributed full data 
into the study in the two units. The number of patients 

approached and recruited to achieve the target sample is 
presented in Fig. 2. The demographic details and obstet-
rics variables are presented in Table 1. There was a sta-
tistically significant difference between the two centers 
regarding duration of the 2nd stage of labor (p = 0.004) 
and neonatal weight (p = 0.02). The overall mean BFD was 
2.8 ± 0.5 cm (2.8 ± 0.6 cm in unit 1 and 2.8 ± 0.5 cm in unit 
2). The overall mean PBL was 4.4 ± 0.8 cm (4.5 ± 0.8 cm in 
unit 1 and 4.3 ± 0.7 cm in unit 2). There were no statisti-
cally significant differences between both units regarding 
BFD or PBL (p = 0.81, and 0.10 respectively).

On assessing the relationship between BFD and PBL 
using Pearson coefficient, there was low correlation 
between both measurements (r = 0.4820) (Fig. 3).

Discussion
Summary of findings
To our knowledge, this is the first study to generate data 
for BFD and PBL at time of initiation of MPP. Our study 
demonstrated that there were no statistically significant 
differences between these measurements in two cohorts 
of women recruited in a unit in Germany and another 
one in Egypt despite some significant differences in 

Fig. 1  Simulation of how the BFD and PBL measurements were assessed
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participants’ demographics. This observation suggests 
that ethnicity does not seem to affect these measure-
ments; nonetheless, this finding may be limited by our 
sample size. There was no statistically significant differ-
ence regarding maternal age between the two groups. 
However, there was a statistically significant difference in 
neonatal weight where the mean birthweight was higher 
in Germany compared to Egypt. Exploring the reasons 
for this difference is beyond the scope of our work, how-
ever, it is plausible that constitutional and / or nutritional 
factors have contributed to such difference.

When comparing the duration of second stage of labor 
between the two centers, there was a statistically signifi-
cant difference between the two groups. This could be 
due to variations in the management protocols adopted 
by the two centers. Indeed, at Ain Shams University, get-
ting women to commence active pushing as soon as full 
cervical dilatation is confirmed is the preferred policy to 
shorten the second stage of labor as much as possible to 
be able to manage the large number of women admitted 
in labor per day. Moreover, in the absence of a midwifery 
service in Egypt, labor is totally managed by a medical 

team, which might have had an impact on the observed 
difference.

Comparison of findings to other studies
Although our study group was not the first one to 
measure the PBL, to our knowledge, we are the first 
to measure it at the time of initiation of MPP and the 
first to propose and measure the BFD. Rizk et al. stud-
ied the relation between perineal length and position of 
the anus at the time of vaginal delivery in primigravi-
dae. They measured PBL and the distance between the 
fourchette and the inferior margin of the coccyx to cal-
culate the anal position index. Unlike our study, these 
measurements were obtained at the first stage of labor. 
In their study a short perineum and anterior displace-
ment of the anus were associated with a traumatic 
vaginal delivery [22]. Interestingly, Rizk and associates’ 
reported mean PBL measurement of 4.6 cm is compa-
rable to the mean PBL in our study despite the differ-
ence in the stage in labor when the measurements were 
taken. In contrast, the mean PBL measured in our study 
was shorter than that reported by Meriwhether et  al. 
where their mean reported PBL increase from 3.7  cm 

Fig. 2  Flowchart of patient flow into the study



Page 5 of 7Abouelhassan et al. BMC Pregnancy and Childbirth          (2025) 25:334 	

Table 1  The demographic data and obstetrics variables in the study group

*  Wilcoxon Two Sample Test

Obstetric variable Cohort Mean ± SD Median (IQR) p-value

Maternal age, years overall 28.0 ± 5.9 27.5 (24.0 – 32.0) 0.46 *

unit 1 28.4 ± 6.2 27.5 (24.0 – 33.0)

unit 2 27.5 ± 5.6 27.5 (24.0 – 31.0)

Body mass index, kg/m2 overall 29.3 ± 4.2 29.0 (26.0 – 32.0) 0.63 *

unit 1 29.4 ± 4.3 30.0 (26.0 – 32.4)

unit 2 29.2 ± 4.0 29.0 (26.0 – 32.0)

Duration of the 2nd stage of labor, min overall 82.3 ± 24.9 83.5 (65.0 – 98.0) 0.004 *

unit 1 89.7 ± 27.0 92.0 (70.0 – 103.0)

unit 2 74.8 ± 20.3 75.0 (60.0 – 90.0)

Birth weight, g overall 3446 ± 403 3440 (3225—3670) 0.02 *

unit 1 3531 ± 463 3535 (3300—3820)

unit 2 3361 ± 314 3345 (3150—3550)

Neonatal head circumference, cm overall 35.3 ± 1.5 35.0 (34.0 – 36.5) 0.38 *

unit 1 35.5 ± 1.6 35.0 (34.0 – 37.0)

unit 2 35.1 ± 1.4 35.5 (34.0 – 36.0)

Bregma – fourchette distance, cm overall 2.8 ± 0.5 2.8 (2.5 – 3.2) 0.81 *

unit 1 2.8 ± 0.6 2.9 (2.4 – 3.2)

unit 2 2.8 ± 0.5 2,8 (2.5 – 3.1)

Perineal body length, cm overall 4.4 ± 0.8 4.2 (3.9 – 4.9) 0.10 *

unit 1 4.5 ± 0.8 4.4 (3.9 – 5.1)

unit 2 4.3 ± 0.7 4.1 (3.8 – 4.6)

Fig. 3  Relationship between BFP and PBL using Pearson coefficient
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during the first stage to a maximum of 6.1  cm during 
the second stage [23]. Nonetheless, in Rizk et  al. and 
Meriwhether et al. studies PBL was defined as the dis-
tance between the posterior fourchette and the center 
of the anal orifice [22, 23]. However, we opted to use 
the anterior anal margin rather than the center of the 
anus to mitigate the potential inaccuracies caused by 
the varying degrees of anal dilatation at the later stages 
of labor [21]. Hence, it is plausible that, not only the 
difference in the stage of labor at which measurements 
were taken but also the reference point used for meas-
urement could have contributed to some of the unex-
pected comparisons. Furthermore, Pihl and colleagues, 
studied the relation between the anovaginal distance 
(AVD) measured by transperineal ultrasound and the 
occurrence of external anal sphincter injury before 
suturing the perineal laceration. They reported that a 
short AVD could be a warning sign and should increase 
the awareness of accoucheurs of possible external 
sphincter injury before suturing a perineal tear [24]. 
Nevertheless, they measured the AVD after the vaginal 
birth and before suturing a perineal laceration, which 
does not reflect the actual perineal length at the time of 
crowning.

Optimizing MPP dominant hand placement
Jansova et al. investigated the role of the thumb and index 
finger in manual perineal protection and concluded that 
the optimal placement of the thumb and index finger is 
2 cm anterior of the fourchette and 12 cm apart while the 
most effective distance and direction of movement is to 
approximate these digits by 1 cm on either side without 
changing their antero-posterior orientation to the four-
chette [10–12]. We believe that the results of this study 
provide important additional clinical information for the 
optimization of the placement of the flexed middle finger, 
in the Finnish technique, or the ulnar border of the hand, 
in the Viennese technique, to facilitate the delivery of 
the fetal head through the perineum with the least pos-
sible head circumference. Indeed, the lack of such meas-
urements to objectively describe the degree of flexion of 
the fetal head at the time of instigating MPP, has been a 
major limitation for studies investigating this interven-
tion. Based on our findings and the difference between 
the BFD and the PBL, it seems that for the pressure, by 
the middle finger or the ulnar border of the hand depend-
ing on the technique used, to achieve effective displace-
ment of the fetal head at the time of crowning, it needs to 
be applied approximately 1 – 1.5 cm anterior to the anal 
margin.

Strengths and limitations
We appreciate that our study has some limitations. The 
lack of availability of data on BFD and PBL at the time 
of crowning hindered our ability to perform a priori for-
mal sample size calculation for this work. However, we 
were able to recruit a well-defined cohort of women from 
different ethnic backgrounds and were able to generate 
a fairly homogenous dataset for these measurements. 
Additionally, it could be argued that having one assessor 
collecting all the data could be a potential source for bias. 
Nevertheless, this design has negated the possibility of 
inter-rater variability.

Conclusion
This is the first study to generate data on the bregma 
to fourchette distance and the perineal body length just 
prior to fetal head expulsion. Based on our measured 
parameters the point at which perineal pressure at the 
time of manual perineal protection could be most effec-
tive seems to be approximately 1 – 1.5  cm anterior to 
the anal margin. This information will form the basis of 
future in silico trials on birthing virtual twins to con-
firm their mechanistic validity.
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PBL	� Perineal body length
MPP	� Manual perineal protection

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12884-​025-​07428-z.

Supplementary Material 1.

Acknowledgements
Not applicable.

Authors’ contributions
AA performed literature search, developed protocol, collected, and analyzed 
data, and prepared the first draft of manuscript.  VK conceived the idea, 
performed literature search, contributed to data analysis and interpretation, 
edited, and revised the manuscript. MS contributed to data interpretation. HA 
contributed to data interpretation. RA contributed to data interpretation. KI 
developed protocol, performed literature search, contributed to data analysis 
and interpretation, edited and revised the manuscript.

Funding
This work was supported by the Integration of biomedical research and health 
care in the Pilsen metropolitan area“; reg. no. CZ.02.01.01/00/23_021/0008828) 
- co-funded by the European Union and by the State Budget of the Czech 
Republic and by the Cooperatio program, Charles University. Funders were not 
involved in the design, analysis, or the reporting of this work. The funders did 
not have a role in the collection, analysis, and interpretation of data and in the 
writing of the manuscript. 

Data availability
The datasets used and analysed during the current study are available from 
the corresponding author on reasonable request.

https://doi.org/10.1186/s12884-025-07428-z
https://doi.org/10.1186/s12884-025-07428-z


Page 7 of 7Abouelhassan et al. BMC Pregnancy and Childbirth          (2025) 25:334 	

Declarations

Ethics approval and consent to participate
Favorable ethical approvals were granted to the study by the Hospital Board of 
Management at Allgemeines Hospital Hagen on 02.01.2020 and the Research 
Ethics Committee at Ain Shams University on 05.01.2021 (Ref. FMASU MS 
704/2020/2021). All study participants provided a valid written informed con-
sent. All methods were performed in accordance with the relevant guidelines 
and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 5 March 2023   Accepted: 5 March 2025

References
	1.	 Third- and Fourth-degree Perineal Tears, Management (Green-top 

Guideline No. 29). https://​www.​rcog.​org.​uk/​en/​guide​lines-​resea​rch-​
servi​ces/​guide​lines/​gtg29/. Accessed 9 Jan 2022.

	2.	 Aglialoro M. The contribution of the Salerno School to the historical 
evolution of protection and suturing of the perineum in labor. Minerva 
Med. 1970;61:5201–3.

	3.	 Dewees WB. Relaxation and Management of the Perineum During Partu-
rition. Read before the Golden Belt District Medical Society of Kansas, July 
4, 1889. JAMA. 1889;XIII(24):841–8.

	4.	 Ismail KMK, Paschetta E, Papoutsis D, Freeman RM. Perineal support and 
risk of obstetric anal sphincter injuries: A Delphi survey. Acta Obstetricia 
et Gynecologica Scandinavica. 2015;94(2):165–74.

	5.	 Kleprlikova H, Kalis V, Lucovnik M, Rusavy Z, Blaganje M, Thakar R, et al. 
Manual perineal protection: The know-how and the know-why. Acta 
Obstetricia et Gynecologica Scandinavica. 2020;99(4):445–50.

	6.	 Kalis V, Rusavy Z, Havelkova L, Zitka T, et al. Metrics of perineal support 
(MOPS) study. BMC Pregnancy Childbirth. 2020;20:1–6.

	7.	 Manresa M, Kalis V, de Tayrac R, de Leeuw JW, Laine K, Räisänen S, et al. 
Hands up if you do not understand hands on. Midwifery. 2020;90:102836.

	8.	 Ali-Masri H, Hassan S, Fosse E, Zimmo KM, Zimmo M, Ismail KMK, et al. 
Impact of electronic and blended learning programs for manual perineal 
support on incidence of obstetric anal sphincter injuries: A prospective 
interventional study. BMC Med Educ. 2018;18(1):258.

	9.	 Ali HY, Vikanes Å, Anti M, Hassan S, Ismail KM, Zimmo K, et al. Evaluation 
of an animated instructional video as a training tool for manual perineum 
support during vaginal delivery. Int J Gynecol Obstet. 2017;137(2):213–9.

	10.	 Jansova M, Kalis V, Lobovsky L, Hyncik L, Karbanova J, Rusavy Z. The role 
of thumb and index finger placement in manual perineal protection. Int 
Urogynecol J. 2014;25(11):1533-40.

	11.	 Jansova M, Kalis V, Rusavy Z, Zemčík R, Lobovsky L, Laine K. Modeling 
manual perineal protection during vaginal delivery. Int Urogynecol J. 
2014;25(1):65-71.

	12.	 Jansova M, Kalis V, Rusavy Z, Räisänen S, Lobovsky L, Laine K. Fetal 
head size and effect of manual perineal protection. PLoS One. 
2017;12(12):e0189842.

	13.	 Zemčík R, Karbanova J, Kalis V, Lobovský L, Jansová M, Rusavy Z. Stereo-
photogrammetry of the perineum during vaginal delivery. Int J Gynecol 
Obstet. 2012;119(1):76-80.

	14.	 Laine K, Pirhonen T, Rolland R, Pirhonen J. Decreasing the incidence of 
anal sphincter tears during delivery. Obstet Gynecol. 2008;111(5):1053-7.

	15.	 Laine K, Skjeldestad FE, Sandvik L, Staff AC. Incidence of obstetric anal 
sphincter injuries after training to protect the perineum: Cohort study. 
BMJ Open. 2012;2(5):e001649.

	16.	 Poulsen MO, Madsen ML, Skriver-Møller AC, Overgaard C. Does the Finn-
ish intervention prevent obstetric anal sphincter injuries? A systematic 
review of the literature. BMJ Open. 2015;5(9):e008346.

	17.	 Kalis V, Jansova M, Rusavy Z. Perineal Mapping. In: Ismail K. (eds) Perineal 
Trauma at Childbirth. Cham: Springer;  2016. https://​doi.​org/​10.​1007/​
978-3-​319-​14860-1_3. 

	18.	 Cechova H, Kalis V, Havelkova L, Rusavy Z, Fiala P, Rybarova M, et al. 
Finite element modeling of maximum stress in pelvic floor struc-
tures during the head expulsion (FINESSE) study. Int Urogynecol J. 
2021;32(7):1997-2003.

	19.	 Kalis V, Karbanova J, Horak M, Lobovsky L, Kralickova M, Rokyta Z. The 
incision angle of mediolateral episiotomy before delivery and after repair. 
Int J Gynecol Obstet. 2008;103(1):5-8.

	20.	 Kalis V, Landsmanova J, Bednarova B, Karbanova J, Laine K, Rokyta Z. 
Evaluation of the incision angle of mediolateral episiotomy at 60 degrees. 
Int J Gynecol Obstet. 2011;112(3):220-4.

	21.	 Kalis V, Karbanova J, Bukacova Z, Bednarova B, Rokyta Z, Kralickova M. 
Anal dilation during labor. Int J Gynecol Obstet. 2010;109(2):136-9.

	22.	 Rizk DEE, Thomas L. Relationship between the length of the perineum 
and position of the anus and vaginal delivery in primigravidae. Int Urogy-
necol J. 2000;11(2):79-83.

	23.	 Meriwether K V., Rogers RG, Dunivan GC, Alldredge JK, Qualls C, Migliac-
cio L, et al. Perineal body stretch during labor does not predict perineal 
laceration, postpartum incontinence, or postpartum sexual function: a 
cohort study. Int Urogynecol J. 2016;27(8):1193-200.

	24.	 Pihl S, Uustal E, Blomberg M. Anovaginal distance and obstetric anal 
sphincter injury: a prospective observational study. Int Urogynecol J. 
2019;30(6):939-944.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.rcog.org.uk/en/guidelines-research-services/guidelines/gtg29/
https://www.rcog.org.uk/en/guidelines-research-services/guidelines/gtg29/
https://doi.org/10.1007/978-3-319-14860-1_3
https://doi.org/10.1007/978-3-319-14860-1_3

	Birth and Regulation of head Extension to Guide Manual perineal Assistance (BREGMA) study: a prospective cohort study
	Abstract 
	Background 
	Methods 
	Results and discussion 
	Conclusion 

	Background
	Objectives

	Methods
	Results
	Discussion
	Summary of findings
	Comparison of findings to other studies
	Optimizing MPP dominant hand placement
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


