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95% Confidence
Mean Std. Error
F Sig. t df Sig. Interval
Difference Difference
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_ | Equal variances
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assumed
}3 Equal variances
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F Sig. t df Sig. Interval
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Levene's Test t—test for Equality of Means
95% Confidence
Mean Std. Error
F Sig. t df Sig. Interva
Difference Difference
Lower | Upper
Equal variances -
1.059| .305 135 |.066 -.459 .204 -.862 | -.055
=) assumed 2.249
o
0 | Equal variances -
108.531 |.061 -.459 .210 -.874 | -.044
not assumed 2.190
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Mean Std. Error
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Lower Upper
Equal variances - - -
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:%) Equal variances - - -
123.681|.0001 | -302.697 75.482
not assumed 4.010 452.102 | 153.293
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Yo17.6 bl 53l e

BVl Jaail dauills aulgl) ()5 &35 Al Chi-Square lial 27 3, Jaall

Value | df Asymptotic Significance (2-sided)
Pearson Chi-Square 8.290% | 2 .016
Likelihood Ratio 8.676 013
Linear-by—-Linear Association 8.213 | 1 .004

N of Valid Cases

137
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Transperineal ultrasound imaging in prolonged second stage
of labor with occipitoanterior presenting fetuses: how well
does the ‘angle of progression’ predict the mode of delivery?

K. D. KALACHE, A. M. DUCKELMANN, S. A. M. MICHAELIS, J. LANGE, G. CICHON

and J. W. DUDENHAUSEN

Department of Obstetrics, Charité University Hospital, Campus Benjamin Franklin, Berlin, Germany

KEYWORDS: labor; operative delivery; second stage of labor; transperineal ultrasound; ultrasonography

ABSTRACT

Objectives To compare the angle of progression on
transperineal ultrasound imaging between different modes
of delivery in prolonged second stage of labor with
occipitoanterior fetal position.

Conclusions This is the first report to document a strong
relationship between an objective ultrasound marker
(angle of progression) and the mode of delivery following
prolonged second stage of labor with occipitoanterior
fetal position. A predictive model using this parameter
would allow better decision making regarding operative
delivery for obstructed labor.
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Ultrasound Obstet Gynecol 2009; 33: 313-319
Published online in Wiley InterScience (www.interscience.wiley.com). DOIL: 10.1002/uog.6329

A new method to assess fetal head descent in labor
with transperineal ultrasound

A. F. BARBERA*, X. POMBARTY, G. PERUGINO{, D. C. LEZOTTES and J. C. HOBBINS{

* Department of Obstetrics and Gynecology, Denver Health Medical Center, Denver and Departments of §Preventive Medicine and
Biometrics and {Obstetrics and Gynecology, University of Colorado School of Medicine, Aurora, CO and tDepartment of Obstetrics and
Gynecology, Rush University, Chicago, IL, USA and tDepartment of Obstetrics and Gynecology, IRCCS Mangiagalli, Milan, Italy

KEYWORDS: fetal head station; labor; transperineal ultrasound

ABSTRACT delivery. In six pregnancies ending in Cesarean section the
mean angle of descent measured at last TPU examination

Objectives To assess the feasibility and reproducibility . only 108°.

of measuring fetal head station and descent during

labor using transperineal ultrasound (TPU) imaging, to
compare the evaluation of fetal station through digital
examinations with concurrent TPU assessments, and
to assess its utility in distinguishing patients whose
pregnancy will result in spontaneous vaginal delivery
from those who will require operative vaginal delivery
or Cesarean section for failure to progress.

Conclusions The angle of head descent measured by TPU
imaging provides an objective, accurate and reproducible
means for assessing descent of the fetal head during labor.
Copyright © 2009 ISUOG. Published by John Wiley &
Sons, Ltd.
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Angle of Progression on Ultrasound in the
Second Stage of Labor and Spontaneous

Vaginal Delivery

Carolina Bibbo, MD'

Caroline E. Rouse, MD'  David E. Cantonwine, PhD'  Sarah E. Little, MD, MPH'

Thomas F. McElrath, MD, PhD'!  Julian N. Robinson, MD?

T Division of Maternal-Fetal Medicine, Department of Obstetrics and Address for correspondence Carolina Bibbo, MD, Department of
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Abstract

Keywords
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angle of progression
operative delivery
second stage of labor
spontaneous vaginal
delivery

transperineal
ultrasound

Francis Street, Boston, MA 02115 (e-mail: cbibbo@partners.org).

Objective The objective of this study was to assess the association between the angle
of progression (AoP) measured by transperineal ultrasound and mode of delivery and
duration of the second stage.

Study Design This is a prospective observational study of nulliparous women with a
singleton gestation at term in which serial transperineal ultrasound examinations were
obtained during the second stage of labor. Multivariable logistic regression and
adjusted survival models were used for the analysis.

Results A total of 137 patients were included in the analysis and median AoP for the
study group was 153 degrees. The adjusted odds ratio (aOR) of requiring an operative
delivery was 2.6 times higher for those patients who had an AoP < 153 degrees and
the aOR of requiring a cesarean delivery was almost six times higher when compared
with those patients who had an AoP > 153 degrees (95% confidence interval [CI]: 1.0,
6.2; p = 0.04; aOR: 5.8, 95% Cl: 1.2-28.3; p = 0.03, respectively). Those patients with
an AoP < 153 degrees were at a higher hazard of staying pregnant longer (adjusted
hazard ratio: 1.8, 95% Cl: 1.2-2.8, p = 0.005).

Conclusion The AoP has the potential to predict spontaneous vaginal delivery and the
duration of the second stage of labor which may be useful in counseling patients and
managing their labor.
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Intrapartum transperineal ultrasound assessment of fetal
head progression in active second stage of labor and mode
of delivery

T. GHI*, A. YOUSSEF*, E. MARONI*, T. ARCANGELI*, F. DE MUSSO*, F. BELLUSSI*,
M. NANNT*, F. GIORGETTA*, A. M. MORSELLI-LABATE}, M. T. IAMMARINO*,
A. PACCAPELOY, L. CARIELLO*, N. RIZZO* and G. PILU*

*Department of Obstetrics and Gynecology, Sant’Orsola Malpighi University Hospital, University of Bologna, Bologna, Italy; +Department
of Clinical Medicine, University of Bologna, Bologna, Italy

KEYWORDS: intrapartum; labor; mode of delivery; second stage; three-dimensional; ultrasound

ABSTRACT

Objective To compare longitudinal changes in angle of Conclusion Ultrasonographic assessment of fetal head
progression (AoP) and midline angle (MLA) during the descent in the second stage of labor may play a role in the
active second stage of labor according to the mode of — Prediction of the mode of delivery.

delivery.
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Role of “angle of progression” in prediction of delivery mode

Vajiheh Marsoosi', Reihaneh Pirjanf, Baharak Mansouri’, Laleh Eslamian’, Ashraf ]amaf,
Reza HeidariZ and Abbas Rahimi-Foroushani®

"Obstetrics and Gynecology Department, *School of Medicine, and *Epidemiology and Biostatistics Department, School of Public Health
Sciences, Tehran University of Medical Sciences, Tehran, Iran

Abstract

Aim: The aim of this study was to investigate the role of the ‘angle of progression’ (AOP) in the prediction of vag-
inal delivery.

Material and Methods: In this prospective study, we followed 70 singleton pregnant women. AOP was mea-
sured at admission time and also at the beginning of the second stage immediately after digital examination. Dig-
ital and ultrasound examiners were unaware of each other’s results. The digital examiner decided on the delivery
mode based on clinical assessment.

Results: Sixty-five (92.9%) women had vaginal delivery. In the first stage of labor, the area under the
curve was 87.5% (95% confidence interval [CI], 77.9-97.1; P=0.005) for the AOP and 85.5% (95%ClI,
75.2-95.6; P=0.009) for digital examination and in the second stage of labor, the area under the
curve was 90.2% (95%CI, 81-99.3; P=0.003) for the AOP and 94.9% (95%CI, 89.1-100; P=0.001) for
digital examination. An AOP of >113° at the second stage was associated with a 90.8% probability
of vaginal delivery.

Conclusion: We found a significant relation between AOP and cervical dilatation during the first stage of
labor. A larger angle at the beginning of the second stage was significantly associated with shorter time
to delivery.

Key words: angle of progression, cervical dilatation, delivery mode, transperineal ultrasound, vaginal delivery.
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Prediction of spontaneous vaginal delivery by transperineal
ultrasound performed just after full cervical dilatation is
determined

Saeko Karrley;jlrrl'cll - Akira Sato' - Hiroshi Miura' - Jin Kumagail .
Naoki Sato! - Dai Shimizu® - Kenichi Makino! - Yukihiro Terada’

Received: 25 August 2015/ Accepted: 28 September 2015 Conclusion Transperineal ultrasound examination just

© The Japan Society of Ultrasonics in Medicine 2015 after full cervical dilatation was determined was useful in
predicting spontancous vaginal delivery.

Abstract

Purpose To investigate whether transperineal ultrasound Keywords Transperineal ultrasound - Labor - Head

examination just after full cervical dilatation is determined  direction - Progression distance - Angle of progression

can predict the mode of delivery.
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Evaluation of selected ultrasonography parameters
in the second stage of labor in prediction
mode of delivery

Magdalena Ciaciura-Jarno’', Wojciech Cnota', Dominik Wéjtowicz’,
Anna Niestuchowska-Hoxha', Aleksandra Ruci’, Rafat Kierach', Aleksandra Stepien’,
Agnieszka Nowak?, Patrycja Sodowska'

IClinical Ward of Obstetrics and Gynecology in Ruda Slgska, Silesian Medical University, Poland
2Ward of Gynecology and Obstetrics, Silesian Hospital, Cieszyn, Poland

ABSTRACT

Objectives: The aim of the study is to determine the usefulness of ultrasound parameters in the second stage of labor in
prediction of the method of delivery and to evaluate the benefits to be derived from this study.

Material and methods: Ultrasound scan was performed with Convex transabdominal probe on 68 pregnant women in
labor at term with fetuses in cephalic presentation at the beginning of the second stage of labor and parameters such as
angle of progression, head progression distance, head-symphysis distance and head-perineum distance were measured.
The parameters were observed in two scans: a midline scan visualizing the pubic symphysis with the head of the fetus and
a transverse scan approximately 1-2 cm below the pubic symphysis visualizing the head of the fetus.

Results: The ultrasound parameters measured at the beginning of the second stage of labor, differed in the group in which
women have delivered vaginally and in the group, in which caesarean section was performed: angle of progression and
head progression distance were greater in group of women who delivered naturally and head-perineum distance and
head-sympbhysis distance were smaller in this group, Some relations between each measured parameter and time left to
delivery were observed as well as strong relations among parameters were also observed.

Conclusions: Intrapartum sonography is a useful and objective tool to assess the progress of labor. Transperineal ultra-
sound scans performed in the second stage of labor may play a role in making the decision about the mode of delivery.
Key words: intrapartum sonography, transperineum sonography, translabia sonography, labor prediction

Ginekologia Polska 2016; 87, 6: 448-453
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A study of progress of labour using intrapartum
translabial ultrasound, assessing head station,
direction, and angle of descent

B Tutschek,® T Braun,® F Chantraine,® W Henrich®

* Obstetrics and Gynaecology, University Hospital, Bern, Switzerland " Obstetrics, Medical Faculty, Heinrich Heine University,
Diisseldorf, Germany © Charité Campus Virchow, University Hospital, Berlin, Germany  Obstetrics and Gynaecology, University
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Objective Intrapartum translabial ultrasound (ITU) has the
potential to objectively and quantitatively assess the progress of
labour. The relationships between the different ITU parameters
and their development during normal term labour have not been
studied.

Design Observational study.
Setting University teaching hospital.

Population Labouring women with normal term fetuses in
cephalic presentation.

Methods Intrapartum translabial ultrasound measurements for
‘head station’, ‘head direction’, and ‘angle of descent’ (AoD) were
taken in 50 labouring women, compared, studied for repeatability,
and correlated with the progress of labour.

Main outcome measures Reproducibility and correlation of ITU
parameters and their pattern of changes during labour.

Results All three ITU parameters were clinically well reproducible.
AoD and head station were interchangeable, and could be
calculated from each other. Head station and head direction
changed in a typical pattern along the birth canal. Time to
delivery correlated with ITU head station.

Conclusions Intrapartum translabial ultrasound is a simple
technique that improves the understanding of normal and
abnormal labour, enables the objective measurement of birth
progress and provides a more scientific basis for assessing labour.

Keywords Angle of descent, angle of progression, head direction,
head station, infrapubic line.
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Abstract
The Importance of Angle of Progression measured by Transperineal
Ultrasound Imaging to predict the Pattern of Delivery at the Beginning
of Prolonged Second Stage of Labor
By
Hussam Najem M.D

Objectives:

To evaluate.the Angle of Progression (AoP) measurments on Transperineal Ultrasound
Imaging (TPU) as an objective method in predicting the mode of delivery at at the

beginning of prolonged second stage of labor with occipitoanterior fetal position.
Materials and Methods:

Observational Prospective study involved 137 pregnant women admitted at term to
General Labor section in The Maternity University Hospital in Damascus during the study
period between January and December 2018. The angle between a line placed through
the midline of the pubic symphysis and a line running from the inferior apex of the
symphysis tangentially to the fetal skull (the so—called ‘angle of progression’) was
measured offline by an observer blinded to the mode of delivery. Only cases with
occipitoanterior fetal position were included in the analysis. Statistical analysis was
conducted using SPSS version 23.00 and p value < (.05 was considered statsiscally

significance.
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Results:

The mean age was 23.72 years +4.36 years, 89 pregnant women were nulliparous
(65%) while 48 women were parous (35%). The spontaneous vaginal delivery occurred
in 41.6% of cases while the Cesarean section was the mode of delivery in 58.4%, with a
statistically significant correlation to the newborn weight P value <(0.001, as the cesarean
section occurred in 82.4% of the cases of newborn weight above 4000g. We also found
strong positive correlation between AoP measurments and the fetal head station P value
<0.001 and Correlation Coefficient = (,537. Angle of Progression (AoP) measurments at
the beginning of prolonged second stage of labor ranged between 98-195° (mean
141.85° £25.446°) with a statistically significant relation to the mode of delivery P value
<(0.001. We managed to determine two cut—off points in the AoP, which are: 119.5°
which indicate the cesarean delivery when AoP below it, and 139.5° which indicate the

spontaneous vaginal section when AoP above it.
Conclusion:

Measuring Angle of Progression is an effective, valid, non-invasive, easy to use method.
It relies on accurate markers in evaluating fetal head station. Due to its relationship to the
mode of delivery following prolonged second stage of labor with occipitoanterior fetal
position we could use it as a predictive model that would allow better decision making

regarding operative delivery for obstructed labor to keep the maternal and fetal safty.
Keywords:

Angle of Progression, Transperineal Ultrasound, prolongend second stage of labor.
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