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Disclosures
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OA: suboccipitobregmatic diameter 9.5 cm (green)
OP (flexed): occipitofrontal diameter 11.0 cm (yellow)

OP (deflexed): occipitomental diameter 13.5 cm (red)
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Occiput-Posterior (OP)

u ~15-50% incidence at term
u 60-90% rotate spontaneously to OA in 1st/2nd stage of labour

u For OP at beginning of 2nd stage, only 15% will rotate to OA spontaneously

u ~5% incidence at vaginal birth
u ROP (~60%), LOP (~30%), DOP (10%)
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Occiput-Posterior (OP)
u Risk factors:

u Nulliparity, age >35yrs, obesity, African-descent, previous OP 
delivery, small pelvic outlet (android/anthropoid), gestation 
>41w, weight >4000g, anterior placenta, epidural (controversial)

u Epidural:  
u More relaxed levator complex, inhibits rotation of OP to OA

u Cochrane Meta Analysis (4 studies, 673 patients):
u Malposition appears to be more common in the epidural group, but 

the lower limit of the CI just crosses the line of no effect, so this result 
is unclear (RR 1.40, 95% CI 0.98 to 1.99)
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Complications of OP

Maternal Complications Perinatal Complications

Protracted first stage

Protracted/arrested second stage

Increased rate of augmentation

Assisted vaginal birth (44% vs 24%, p<0.05)

Obstetrical anal sphincter injuries

OP Vacuum: 33%

POP Forceps: 50-70%

Unsuccessful AVB

Cesarean section (42% vs 14%, p<0.05)

Inadvertent extension at CS

Low 5-minute Apgars <7 (OR 1.5, 1.17-1.91)

Umbilical artery acidemia (OR 2.92, 1.84-4.62)

Meconium (OR 1.29, 1.17-1.42)

Birth trauma (OR 1.77, 1.22-2.57)

NICU admission (OR 1.57, 1.28-1.92)
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Assessment of 2nd Stage Progress
u Physical examination every hour to assess progress, same person if possible
u Earlier if abnormal FHR, uncoordinated contractions and/or urge to push if 

latent

u Vital signs, urine output (hematuria)
u Uterine activity 

u Frequency, Duration, Strength, Pattern

u Abdominal exam
u Presentation, Lie, Position, 5ths “above the brim”

u Vaginal exam
u Dilatation, (Effacement), Station, Position, Caput, Moulding, Flexion, Synclytism

u Maternal pelvis
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Abdomen

OA OP
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POSITION
FLEXION

SYNCLYTISM CAPUT MOULDING
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Position

u All maternity care providers should strive for accuracy

u Examination can be challenging
u Caput, molding etc. 

u There are many tricks and tips

u Feel the ears etc.

u Between us, we differ in opinion by >45° 30-80% of the time!

Clinical Expert Series

Persistent Occiput Posterior
William H. Barth, Jr, MD

Persistent occiput posterior (OP) is associated with increased rates of maternal and newborn
morbidity. Its diagnosis by physical examination is challenging but is improved with bedside
ultrasonography. Occiput posterior discovered in the active phase or early second stage of labor
usually resolves spontaneously. When it does not, prophylactic manual rotation may decrease
persistent OP and its associated complications. When delivery is indicated for arrest of descent
in the setting of persistent OP, a pragmatic approach is suggested. Suspected fetal macrosomia,
a biparietal diameter above the pelvic inlet or a maternal pelvis with android features should
prompt cesarean delivery. Nonrotational operative vaginal delivery is appropriate when the
maternal pelvis has a narrow anterior segment but ample room posteriorly, like with anthropoid
features. When all other conditions are met and the fetal head arrests in an OP position in
a patient with gynecoid pelvic features and ample room anteriorly, options include cesarean
delivery, nonrotational operative vaginal delivery, and rotational procedures, either manual or
with the use of rotational forceps. Recent literature suggests that maternal and fetal outcomes
with rotational forceps are better than those reported in older series. Although not without
significant challenges, a role remains for teaching and practicing selected rotational forceps
operations in contemporary obstetrics.
(Obstet Gynecol 2015;125:695–709)

DOI: 10.1097/AOG.0000000000000647

There are levels of the game to every game, as presumptuous hobby-
ists learn to their sorrow. At one time in my life, I fancied myself
pretty good—O.K., maybe even a little better than pretty good—at
doing crossword puzzles. Then I met Stanley Newman.

—James Kaplan, The New York Times, July 10, 2005

I trained in an era and at an institution with faculty
who taught operative vaginal delivery including Kiel-

land rotations. By the time I finished residency, I had
accumulated a fair experience with forceps, including
rotational forceps. I thought I was pretty good, and

better than most in the management of persistent occi-
put posterior (OP). Then, I met Lenny Safon.

Dr. Leonard Safon, a Boston obstetrician then in
his mid 60s, seemed to live on Labor and Delivery,
often staying late into the night to deliver his patients
even when not on call. He won our teaching award so
many times that it was eventually named for him. Late
one night, we began a discussion about persistent OP,
and it became obvious to me that I was an amateur, or
worse, an overconfident amateur. Lenny used terms
and concepts that I had memorized only for in-service
examinations. I was certainly not applying them as
knowledgably to my practice. Sensing this, Lenny
made a generous offer and for the next 2 years, he
would page me to come to Labor and Delivery if
available for what became an unofficial apprentice-
ship in the management of persistent OP.

Despite this kind of experience and the continu-
ous practice of obstetrics for 25 years since that time,
there remains a phone call that still provokes in me an
immediate and visceral anxiety: “Hi, Bill. Mrs. Jones,
who you have not met, has been pushing for 3-1/2
hours and we think the fetus may be OP. Can you
come to labor and delivery?” Experiencing some
degree of anxiety with this call is not logical. Why,
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Ultrasound in 2nd Stage
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Palpate ischial spines, then measure (cm) relation of the 
leading bony part of the fetal head in midline 

as -5 cm to +5 cm

If we are all going to be speaking the same language 
of childbirth, we should all be measuring station in the 

same way, especially if sharing care, teaching others or 
performing instrumental deliveries
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Pelvic Types
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u Leopold’s & Pawlik’s maneuvers (A/B)
u Examination of the retropubic angle (C)

u Examination of the pubic arch (D)
u Palpating the length of the sacrospinous ligament (E)

u A short ligament (F) suggests a crowded posterior segment
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Our Art: Managing Malposition
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You could do nothing… 

u Expectant management
u (Oxytocin)
u Reposition / peanut ball
u Manually rotate early
u Manually rotate late
u Pull baby out OP
u Rotational AVB
u Cesarean section

u Some babies will rotate 
spontaneously

u But for those that don’t they 
can get into trouble

u Nothing confidently predicts 
which will rotate

u Lack of large high quality RCTs

18
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We LOVE manual rotation!

u High success rate (>90%), if you do nothing only 15% will turn in 2nd stage
u Increases likelihood of vaginal delivery
u Low risk of maternal & fetal complications

u Attempt early in 2nd stage, higher chance of success
u Risk loss of station and cord prolapse 

u Repeat at each examination

u Empty the bladder
u Several techniques to achieve rotation/flexion

u The smaller the hand the higher the success!

Manual Rotation in Occiput Posterior or
Transverse Positions
Risk Factors and Consequences on the Cesarean Delivery Rate

Camille Le Ray, MD, Pauline Serres, Thomas Schmitz, MD, Dominique Cabrol, MD, PhD,
and François Goffinet, MD, PhD

OBJECTIVE: To identify the risk factors for failure of
manual rotation in patients with occiput posterior or
transverse positions during labor and to study the cesar-
ean rate according to the success of the rotation.

METHODS: Case-control study comparing failure and
success of manual rotation. Cases were all fetuses for
whom rotation failed. We used computerized random-
ization (without matching) to select one control with a
successful rotation during the same period for each case
with a failed rotation. Maternal, neonatal, and obstetric
risk factors for failed rotation were studied with bivari-
able and multivariable analyses. Mode of delivery was
analyzed according to success of the rotation.

RESULTS: During the study period, manual rotations
were performed in 796 patients. The procedure failed in
77 (9.7%) women. Attempted rotation before full dilata-
tion tripled the risk of failure in comparison with rotation
at full dilatation (adjusted odds ratio 3.4, 95% confidence
interval 1.3–8.6), and rotation for failure to progress
quadrupled that risk in comparison with prophylactic
rotation (adjusted odds ratio 3.3, 95% confidence interval
1.2–8.5). Failure of manual rotation was associated with a
higher cesarean delivery rate than was success (58.8%
compared with 3.8%, P<.001). All women with unsuc-
cessful manual rotations who delivered vaginally deliv-
ered in the occiput posterior position, and all women
with successful manual rotation delivering vaginally de-
livered in the occiput anterior position.

CONCLUSION: Manual rotation may be an effective
technique for reducing the cesarean delivery rate in

patients with an occiput posterior or transverse position
during labor. The success or failure of attempted manual
rotation depends upon obstetric conditions, including
the indication for rotation and cervical dilatation.
(Obstet Gynecol 2007;110:873–9)

LEVEL OF EVIDENCE: II

Occiput posterior and transverse positions are
frequent during labor, accounting for approxi-

mately 20% of all positions at the onset of labor and
5% at delivery.1,2 These fetal head malpositions have
been found to be risk factors for cesarean deliveries,
instrumental interventions, longer second stages of
labor, and third- and fourth-degree perineal lacera-
tions.3,4 Over the past two decades, cesarean rates
have been rising unabated in France as in other
industrialized countries.5,6 Different practices aimed at
diminishing these rates have been studied, including
active management of labor, which some authors
have found to be helpful, although its effectiveness in
reducing the number of cesarean deliveries during
labor is controversial.7,8 Manual rotation is also an
option used by some physicians to reduce the risk of
cesarean delivery and avoid vaginal deliveries in
posterior positions. Its complications appear rela-
tively rare.9 However, data on this technique are
sparse.10 Only a recent observational study reports
that successful manual rotation is associated with a
high vaginal delivery rate. Schaffer et al11 found
maternal factors, such as parity and age, to be associ-
ated with successful rotation. They analyzed only two
obstetric factors: induction of labor and use of epi-
dural. Neither was associated with the success of the
maneuver. Our hypothesis was that some obstetric
conditions at the time of the attempted rotation, such
as cervical dilatation, station of the fetal head, and
indication for rotation, should be predictors of its
success or failure.
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Manual rotation technique

u Analgesia
u Full dilatation

u Maximize what you can, position, oxytocin, foley, peanut ball
u Ultrasound can increase success rates

u Start between contractions
u Disengage and flex head if necessary

u Can use different hands, ROP rotate clockwise with Left, LOP rotate 
counter-clockwise with Right

u Hold in place for several contractions

21 22
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u Find the occiput
u Flex at site of posterior fontanelle (gone with molding)

u Position on posterior aspect of parietal bone, along lambdoid suture
u Rotate away!
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What about the Bradycardia?

u Increased intracranial pressure frequently leads to bradycardia

u Intracranial baroreflex is activated when briefly/abruptly stimulated

u Leads to bradycardia via the vagus nerve

u Is not a sign of fetal hypoxia 

25

Early Manual Rotation

u 257 pregnant people with OP

u Randomized to manual rotation vs expectant management

u Manual rotation associated with:

u Less frequent assisted vaginal birth (29.4% vs 41.2%; P=.047)

u Shorter 2nd stage (147 mins vs 164mins, p=0.028)

u No significant difference in cesarean section (4.8% vs 6.9%, p=0.471)
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Late Manual Rotation

u No large high-quality RCTs

u Success is lower

Manual Rotation in Occiput Posterior or
Transverse Positions
Risk Factors and Consequences on the Cesarean Delivery Rate

Camille Le Ray, MD, Pauline Serres, Thomas Schmitz, MD, Dominique Cabrol, MD, PhD,
and François Goffinet, MD, PhD

OBJECTIVE: To identify the risk factors for failure of
manual rotation in patients with occiput posterior or
transverse positions during labor and to study the cesar-
ean rate according to the success of the rotation.

METHODS: Case-control study comparing failure and
success of manual rotation. Cases were all fetuses for
whom rotation failed. We used computerized random-
ization (without matching) to select one control with a
successful rotation during the same period for each case
with a failed rotation. Maternal, neonatal, and obstetric
risk factors for failed rotation were studied with bivari-
able and multivariable analyses. Mode of delivery was
analyzed according to success of the rotation.

RESULTS: During the study period, manual rotations
were performed in 796 patients. The procedure failed in
77 (9.7%) women. Attempted rotation before full dilata-
tion tripled the risk of failure in comparison with rotation
at full dilatation (adjusted odds ratio 3.4, 95% confidence
interval 1.3–8.6), and rotation for failure to progress
quadrupled that risk in comparison with prophylactic
rotation (adjusted odds ratio 3.3, 95% confidence interval
1.2–8.5). Failure of manual rotation was associated with a
higher cesarean delivery rate than was success (58.8%
compared with 3.8%, P<.001). All women with unsuc-
cessful manual rotations who delivered vaginally deliv-
ered in the occiput posterior position, and all women
with successful manual rotation delivering vaginally de-
livered in the occiput anterior position.

CONCLUSION: Manual rotation may be an effective
technique for reducing the cesarean delivery rate in

patients with an occiput posterior or transverse position
during labor. The success or failure of attempted manual
rotation depends upon obstetric conditions, including
the indication for rotation and cervical dilatation.
(Obstet Gynecol 2007;110:873–9)

LEVEL OF EVIDENCE: II

Occiput posterior and transverse positions are
frequent during labor, accounting for approxi-

mately 20% of all positions at the onset of labor and
5% at delivery.1,2 These fetal head malpositions have
been found to be risk factors for cesarean deliveries,
instrumental interventions, longer second stages of
labor, and third- and fourth-degree perineal lacera-
tions.3,4 Over the past two decades, cesarean rates
have been rising unabated in France as in other
industrialized countries.5,6 Different practices aimed at
diminishing these rates have been studied, including
active management of labor, which some authors
have found to be helpful, although its effectiveness in
reducing the number of cesarean deliveries during
labor is controversial.7,8 Manual rotation is also an
option used by some physicians to reduce the risk of
cesarean delivery and avoid vaginal deliveries in
posterior positions. Its complications appear rela-
tively rare.9 However, data on this technique are
sparse.10 Only a recent observational study reports
that successful manual rotation is associated with a
high vaginal delivery rate. Schaffer et al11 found
maternal factors, such as parity and age, to be associ-
ated with successful rotation. They analyzed only two
obstetric factors: induction of labor and use of epi-
dural. Neither was associated with the success of the
maneuver. Our hypothesis was that some obstetric
conditions at the time of the attempted rotation, such
as cervical dilatation, station of the fetal head, and
indication for rotation, should be predictors of its
success or failure.
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Cochin Saint-Vincent-de-Paul, Assistance Publique Hôpitaux de Paris, 123 Bd
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Why don’t you just 
pull them out OP??

u AJOG, 2004
u Retrospective review, USA (Vermont)

u All cases of vacuum & non-rotational forceps for OA & OP fetuses
u 1802 deliveries: 1438 OA & 364 OP 

Operative vaginal delivery: A comparison of forceps
and vacuum for success rate and risk of rectal
sphincter injury

Dana P. Damron, MD, Eleanor L. Capeless, MD

Department of Obstetrics and Gynecology, Division of Maternal-Fetal Medicine, University of Vermont,
Burlington, Vt

KEY WORDS
Operative vaginal

delivery
Forceps
Vacuum
Perineal laceration

Objective: We investigated the success rate of operative vaginal delivery and risk of rectal
sphincter injury when forceps or vacuum was used.
Study design: Cases were identified by a retrospective review of delivery logbooks and an
obstetric database. Rotations were excluded. Failure was defined as inability to deliver the fetus
with the initial instrument. Rectal injury was defined as third- or fourth-degree laceration.
Institutional review board approval was obtained. P-value of less than .05 was considered
significant, and odds ratios (OR) were calculated when appropriate.
Results: Data were obtained for 1802 deliveries: 1438 occiput anterior and 364 occiput posterior
positions. For occiput anterior position, rectal sphincter injury with forceps was 53.8% and
vacuum 26.6% (P! .0001, OR 3.25). Failure rate with vacuum was 6.3% and forceps 0.9% (P!
.0001, OR 7.53). For occiput posterior position, rectal injury with forceps was 71.6% and vacuum
33.1% (P ! .0001; OR 5.25). Failure rate with vacuum was 33.0% and with forceps 13.6%
(P! .0001, OR 3.15). For occiput posterior position, failure rate at mid position with vacuum was
71.4%, and forceps 16.7% (P ! .001, OR 12.5). Failure rate at low position with vacuum
was 30.8%, and forceps 12.5% (P ! .001, OR 3.14). Failure rate with vacuum at mid
position was higher than at low position (P ! .0001, OR 5.57). Failure rate with forceps at
mid and low positions was not significantly different. There was no difference in failure rate
between vacuum and forceps at the outlet position.
Conclusions: For both occiput anterior and posterior cases, the use of forceps was associated
with a higher success rate than the vacuum, but with greater risk of rectal sphincter injury.
The use of either vacuum or forceps from the occiput posterior position was associated with
a higher likelihood of rectal injury and lower likelihood of vaginal delivery when compared
with the occiput anterior position.
! 2004 Elsevier Inc. All rights reserved.

The incidence of operative vaginal delivery continues
to decrease in the United States. In 2002, the rate was

5.9%, a 38% decrease from the rate of 9.5% in 1994.1

There continues to be debate and controversy about the
proper role of forceps and vacuum-assisted deliveries in
current obstetric management. A recent review found
that vacuum use was associated with reduced risk of
maternal trauma when compared with forceps, but an

Presented at the Twenty-Fourth Annual Meeting of the Society for
Maternal Fetal Medicine Meeting in New Orleans, La, February 2-7,
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increased risk of fetal injury such as cephalohematoma
or retinal hemorrhage.2 Multiple studies have examined
the risk of operative vaginal delivery on perineal or
rectal sphincter laceration3-6; and there are legitimate
concerns about the long-term sequelae of third- and
fourth-degree lacerations, such as the development of
fecal incontinence or sphincter dysfunction.

Many studies have compared forceps and vacuum for
operative vaginal delivery.7-13 However, there is rela-
tively sparse data specifically comparing forceps against
vacuum for delivery success rates or risk of rectal
sphincter injury when stratified by occiput anterior or
posterior position.

We sought to compare the success rate of vacuum and
forceps for occiput anterior and occiput posterior oper-
ative vaginal deliveries. In addition, we compared the risk
of third- and fourth-degree laceration with vacuum and
forceps in occiput anterior and posterior positions.
Finally, we compared the success rate of vacuum and
forceps by fetal station for occiput posterior cases.

Material and methods

All cases were identified by a retrospective review of the
delivery logbook records from 1992 through 2002 at the
University of Vermont Medical Center Hospital. In
addition, an attempt was made to review the medical
record (hospital chart) when the delivery logbook in-
formation was incomplete, or for those cases involving
primary instrument failure. For all cases, data were
obtained on instrument use, route of delivery, and
perineal laceration. For occiput posterior cases, addi-
tional data were obtained on fetal station at time of
procedure, birth weight, and Apgar scores.

Inclusion criteria included vertex position, occiput
anterior or posterior position, and 35 weeks’ gestation
or greater. Operative rotational procedures were ex-
cluded. Failure was defined as the inability to deliver the
fetus with the initial instrument. Rectal injury was
defined as a third- or fourth-degree laceration of the
perineum. Fetal station was defined by the current
classification of the American College of Obstetricians
and Gynecologists.14

Approval was obtained from the Institutional Review
Board at the University of Vermont College of Medicine.
A P-value of less than .05 was considered significant, and
odds ratios (ORs) were calculated when appropriate.

Results

Data were obtained for 1802 deliveries: 1438 occiput
anterior and 364 occiput posterior positions (Table I).
There were no significant differences of mean birth
weight in infants delivered by vacuum or forceps, from
the occiput anterior or posterior position, or by fetal
station. There were no differences in number of 5-minute
Apgar scores less than 7, when comparing vacuum and
forceps.

When evaluating risk of primary instrument failure,
forceps were more likely to be successful than vacuum in
both occiput anterior and posterior positions (Table II).
When cases of occiput posterior position were stratified
by fetal station at the time of instrument application,
forceps were more successful at mid and low positions,
whereas there was no difference with outlet position
(Table III). Failure with vacuum at the mid position was
higher than with vacuum at the low position (P! .0001,
OR 5.57). The failure rate with forceps at the mid
position was not significantly different than from the
low position. Finally, the use of forceps was associated
with a greater risk of rectal sphincter injury than the use
of vacuum. This was true for both occiput anterior and
posterior positions (Table IV).

Comment

Operative vaginal delivery rates are falling, whereas
cesarean delivery rates are increasing.1 This raises perti-
nent issues about current obstetric management practi-
ces when operative vaginal delivery is contemplated.

Our study is unique because we chose to evaluate 2
primary outcomes: comparing the success rate of forceps
and vacuum for operative vaginal delivery in the occiput
anterior and posterior positions, and the risk of mater-
nal morbidity as defined by the incidence of third- and
fourth-degree perineal lacerations. We elected to sepa-
rate occiput anterior cases from posterior cases because
we postulated the overall success rates and risk of
significant perineal laceration would be different for
the 2 groups. For occiput posterior cases, we stratified
for fetal station at the time of application. We did not
evaluate neonatal morbidity.

A recent review found the vacuum extractor more
likely to fail than deliveries with forceps (OR 1.69, 95%
CI 1.31-2.19).2 No differentiation was made between
occiput anterior or posterior position, or for fetal
station at the time of application. This study also found
the vacuum extractor to be protective against significant
maternal trauma, compared with deliveries by forceps
(OR 0.41, 95% CI 0.33-0.50). In a large, population-
based retrospective study of more than 300,000 de-
liveries, Wen et al12 found a similar result. The use of the
vacuum was associated with a lower risk of third- or

Table I Delivery totals

Vacuum Forceps Totals

Occiput anterior (OA) 1097 341 1438
Occiput posterior (OP) 246 118 364
Total 1343 459 1802

908 Damron and Capeless
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Objective: We investigated the success rate of operative vaginal delivery and risk of rectal
sphincter injury when forceps or vacuum was used.
Study design: Cases were identified by a retrospective review of delivery logbooks and an
obstetric database. Rotations were excluded. Failure was defined as inability to deliver the fetus
with the initial instrument. Rectal injury was defined as third- or fourth-degree laceration.
Institutional review board approval was obtained. P-value of less than .05 was considered
significant, and odds ratios (OR) were calculated when appropriate.
Results: Data were obtained for 1802 deliveries: 1438 occiput anterior and 364 occiput posterior
positions. For occiput anterior position, rectal sphincter injury with forceps was 53.8% and
vacuum 26.6% (P! .0001, OR 3.25). Failure rate with vacuum was 6.3% and forceps 0.9% (P!
.0001, OR 7.53). For occiput posterior position, rectal injury with forceps was 71.6% and vacuum
33.1% (P ! .0001; OR 5.25). Failure rate with vacuum was 33.0% and with forceps 13.6%
(P! .0001, OR 3.15). For occiput posterior position, failure rate at mid position with vacuum was
71.4%, and forceps 16.7% (P ! .001, OR 12.5). Failure rate at low position with vacuum
was 30.8%, and forceps 12.5% (P ! .001, OR 3.14). Failure rate with vacuum at mid
position was higher than at low position (P ! .0001, OR 5.57). Failure rate with forceps at
mid and low positions was not significantly different. There was no difference in failure rate
between vacuum and forceps at the outlet position.
Conclusions: For both occiput anterior and posterior cases, the use of forceps was associated
with a higher success rate than the vacuum, but with greater risk of rectal sphincter injury.
The use of either vacuum or forceps from the occiput posterior position was associated with
a higher likelihood of rectal injury and lower likelihood of vaginal delivery when compared
with the occiput anterior position.
! 2004 Elsevier Inc. All rights reserved.

The incidence of operative vaginal delivery continues
to decrease in the United States. In 2002, the rate was

5.9%, a 38% decrease from the rate of 9.5% in 1994.1

There continues to be debate and controversy about the
proper role of forceps and vacuum-assisted deliveries in
current obstetric management. A recent review found
that vacuum use was associated with reduced risk of
maternal trauma when compared with forceps, but an
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fourth-degree laceration when compared with forceps
(OR: 0.5, 95% CI 0.5-0.5). When compared with the
unassisted (spontaneous) delivery, both the vacuum (OR
3.9, 95% CI 3.8-4.1) and forceps (OR 8.4, 95% CI 8.0-
8.7) were associated with an increased risk of third- or
fourth-degree laceration. There was no evaluation of
vacuum and forceps success rates in this study or
differentiation between occiput anterior or posterior
cases.

Williams et al8 performed a prospective randomized
trial comparing forceps and vacuum for vaginal de-
livery. Although it was a small trial, there was no
difference in success rates or perineal lacerations. They
stratified for fetal position and station, but the numbers
were too few to draw any significant conclusions. Bofill
et al11 published a prospective randomized trial com-
paring the efficacy of forceps and vacuum for vaginal
delivery. They found no difference in success rates, but
the use of forceps was associated with an increased risk
of third- or fourth-degree laceration. In the data
analysis, there was no subclassification of occiput
anterior and posterior positions for comparison.

Delivery from the occiput posterior position seems to
be associated with increased maternal and neonatal
morbidity. This may result from incomplete flexion of
the fetal head. The persistent occiput posterior position
has been associated with prolonged labor, increased risk
of operative vaginal delivery and cesarean section, and
increased risk of anal sphincter disruption.15 Pearl et al10

found a significantly longer second stage of labor and
a higher incidence of severe perineal laceration (third or
fourth degree) when delivered from the occiput posterior
position, compared with the anterior position. In

addition, the use of the vacuum was associated with
fewer perineal lacerations than with the use of forceps.

We believe this is a relevant and timely topic.
Operative vaginal delivery has long been associated with
an increased risk of significant perineal laceration,
including third- and fourth-degree lacerations that in-
volve the anal sphincter. Emerging issues regarding the
long-term risks of significant perineal injury and the
association with fecal incontinence are important.6

In conclusion, for both occiput anterior and posterior
cases, we found the use of forceps was associated with
a higher success rate than the use of vacuum. The only
exception was for occiput posterior cases at outlet
station, where there was no difference. However, the
use of forceps was associated with an increased risk of
third- or fourth-degree laceration when compared with
the use of vacuum for both occiput anterior and
posterior cases. In addition, occiput posterior cases are
at a higher risk for third- or fourth-degree laceration
compared with occiput anterior, whether forceps or the
vacuum was used. This information may prove useful
when contemplating operative vaginal delivery and
obtaining informed consent from patients.
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Christian Caspar Gabriel Kielland
(d. 18 March 1941, Oslo, Norway)

u Malrotation (OP or OT = direct OA)

u Asynclytism

u Deflexion

u 1915
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Kielland Rotational Forceps

u Performed by clinicians with skill & experience

u Gives you a level of control & feedback not seen with other 

techniques

u Can safely correct all aspects of malposition with best chance of 
success

u Not affected by caput, moulding, or poor maternal effort

u Accurate abdominal & vaginal exams are mandatory

u This is the true Art of Obstetrics!
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 CURRENTOPINION Rotational vaginal delivery with Kielland’s forceps:
a systematic review and meta-analysis of
effectiveness and safety outcomes

Bassel H. Al Wattara, Baihas Al Wattarb, Ioanis Gallosb,c, and
Alexander M. Pirieb,c

Purpose of review
The use of Kielland’s forceps has declined significantly in the last three decades. There is a lack of quality
evidence on potential benefits and harms associated with using these forceps. We have performed a
systematic review of the literature and meta-analysis to assess the safety and efficacy of using Kielland’s
forceps.

Recent findings
We have searched electronic databases for all clinical studies reporting primary data on using Kielland’s
forceps and assessed their risk of bias using the Newcastle–Ottawa Scale. We have pooled the event rate
of adverse outcomes reported following the use of Kielland’s forceps including a direct comparison to
rotational ventouse. In total we included 23 studies. Direct comparison meta-analysis revealed higher
failure rate with rotational ventouse compared with Kielland’s. There was no statistically significant
difference in the risk of adverse maternal outcomes between the two groups. There was higher risk of
neonatal trauma in the ventouse group, but no significant difference in other neonatal outcomes.

Summary
Kielland’s forceps have a high success rate with relatively low adverse outcomes despite their use being
controversial. In comparison to rotational ventouse, Kielland’s forceps have higher efficacy with less risk of
neonatal trauma.

Keywords
forceps, Kielland’s, Kjelland, meta-analysis, rotational vaginal delivery, systematic review

INTRODUCTION
Since their introduction in 1910, Kielland’s forceps
are considered a specialist tool developed to rotate
and extract the fetal head from deep transverse
arrest [1&].

In the last three decades, there has been a sig-
nificant reduction in using Kielland’s forceps in
favour of second stage caesarean section, rotational
ventouse, and manual rotation of the fetal head [2].
This decrease could be explained by the lack of
training on using Kielland’s forceps [3], the poor
reputation of Kielland’s forceps in the media [4],
litigation, and patient expectations [5]. The lack of
quality evidence on benefits and harms with their
use is often the root cause of the above [6&].

We have systematically reviewed all available
studies that reported effectiveness and safety out-
comes using Kielland’s forceps and meta-analysed
the respective event rates. We have also performed a
comparative meta-analysis of reported effectiveness

and safety outcomes between Kielland’s forceps and
rotational ventouse deliveries.

MATERIAL AND METHODS

Literature search
We searched the following electronic databases for
all clinical studies reporting outcomes of rotational
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depicts the pooled risk ratio for different neonatal
outcomes assessed between the two groups.

DISCUSSION

Summary of findings
To our knowledge, our study provides the first meta-
analysis confirming the relative safety and efficacy
of using Kielland’s forceps for performing rotational
vaginal deliveries.

There was a relatively low perinatal mortality
rate associated with the use of Keilland’s forceps
(0.3%). However, the reported deaths were not
necessarily attributed directly to the use of
Kielland’s forceps as there were other factors
involved such as congenital abnormalities, intra-
partum asphyxia, and prematurity. Many of the
reported cases would not qualify for a rotational
vaginal delivery in today’s practice.

The use of ventouse is often favoured for its
perceived ease of use and safety; however, our results
show its inferiority to Kielland’s forceps in achieving
a successful vaginal delivery with a higher risk of
neonatal trauma.

Limitations
Our review included all reported studies on the use
of Kielland’s forceps since 1970 with no search
limitations. We have used a sound and transparent
methodology in conducting our systematic review
and meta-analysis of the literature. We have assessed
the quality of all included studies using a widely
known and used tool.

There were no randomized controlled trials and
the quality of included studies was generally poor
with significant sources of bias. Some studies used
inappropriate comparison groups such as compar-
ing Kielland’s rotational delivery to nonrotational

Table 2. Summary of pooled event rates for different adverse outcomes reported in rotational vaginal deliveries performed
with Kielland’s forceps

Outcome Number of included studies Pooled event rate Upper and lower limits

Failure rate 14 0.058 0.050–0.068

Anal sphincter injuries 16 0.056 0.040–0.077

Postpartum haemorrhage 16 0.065 0.042–0.099

Extended vaginal and cervical tears 13 0.115 0.090–0.147

Neonatal trauma 19 0.075 0.046–0.121

Admission to NICU 13 0.089 0.060–0.131

Neonatal jaundice 5 0.193 0.114–0.307

Shoulder dystocia 8 0.043 0.030–0.062

NICU, neonatal ICU.

Kielland

Al-Suhel 2009 5 94 20 85 15.2% 0.23 [0.09, 0.58]

Total (95% Cl)

Heterogeneity: Tau2 = 1.04; Chi2 = 33.66, df = 7 (P < 0.0001); l2 = 79%
Test for overall effect: Z = 2.59 (P < 0.009)

Total events 74 122

1652 747 100.0% 0.32 [0.14, 0.76]

0.01 0.1 10 1001
Favours [Kielland] Favours [Ventouse]

Tempest 2013 38 1038 24 107 17.5% 0.16 [0.10, 0.26]
Svigos 1990 1 30 9 30 9.2% 0.11 [0.01, 0.82]
Schiff 2001 13 146 10 146 16.0% 1.30 [0.59, 2.87]
Herabutya 1988 0 117 2 142 5.6% 0.24 [0.01, 5.00]
Hastie 1986 2 50 46 100 12.6% 0.09 [0.02, 0.34]
Gleeson 1992 1 32 6 64 0.33 [0.04, 2.65]
Bahi 2013 14 145 5 73 14.9%

8.9%
1.41 [0.53, 3.76]

Ventouse
Study or subgroup Events Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% ClTotal

Risk ratio Risk ratio

FIGURE 3. Pooled risk ratio of the failure rate for rotational deliveries performed with Kielland’s forceps and rotational
ventouse.
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deliveries with Neville-Barnes or Simpson forceps.
The majority of studies were single site rather than
multicentre studies, thus reducing the generalizabil-
ity of the results.

There was large variation in reporting outcomes
between different studies which has hindered the
quality of the meta-analysis. For example, a number
of authors have reported the use of Apgar scores as
an outcome measure for neonatal wellbeing; how-
ever, there was a large variation in the thresholds
used, and therefore it was not feasible to include this
outcome in the meta-analysis.

Implication for future research
The debate over Kielland’s forceps has raged for
almost 1 century since they were introduced in
1910, and it is high time that policy makers
recognized the massive effect for better or worse
of the use of this instrument on the public health.
We call for a high-quality national data gathering
exercise for 1 year of the use of Kielland’s forceps

in the UK with a patient derived core outcome
data set.

CONCLUSION
Kielland’s forceps have a high success rate with
relatively low adverse outcomes despite their use
being controversial. In comparison to rotational
ventouse, Kielland’s forceps have higher efficacy
with less risk of neonatal trauma. The time is right
for a high-quality national study.
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Study or subgroup Events Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% ClTotal

Risk ratio Risk ratio

0.01 0.1 10 1001
Favours [Kielland] Favours [Ventouse]

Al-Suhel 2009
1.1.1 Sphincter injury

1.1.2 Vaiginal and cervical tears

1.1.3  Postpartum haemorrhage

4 94 3 85 2.6% 1.21 [0.28, 5.23]

Subtotal (95% Cl)
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Total events 54 24

Total events 147 61
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Svigos 1990 2 30 0 30 0.6% 5.00 [0.25, 99.95]

Stock 2013 53 873 3 159 4.2% 3.22 [1.02, 10.17]

Stock 2013 57 873 4 159 5.5% 2.60 [0.96, 7.05]

Schiff 2001 1 146 1 146 0.7% 1.00 [0.06, 15.84]

Subtotal (95% Cl) 433 372 25.0% 1.52 [0.95, 2.42]
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0.7%

Gleeson 1992 1 32 2 64 1.00 [0.09, 10.62]1.0%

Schiff 2001 9 146 10 146 0.90 [0.38, 2.15]7.2%
Herabutya 1988 5 117 2 142 3.03 [0.60, 15.35]2.1%
Hastie 1986 2 50 1 100 4.00 [0.37, 43.06]1.0%

0.94 [0.42, 2.12]

Al-Suhel 2009 16 94 24 85 16.9% 0.60 [0.34, 1.06]
Bahi 2013 36 145 16 73 19.6% 1.13 [0.68, 1.90]

145 73Bahi 2013 29 9 11.3% 1.62 [0.81, 3.24]

Jain1993 255 0 11 0.7% 5.08 [0.30, 84.59]
Herabutya 1988 1175 2 142 2.1% 3.03 [0.60, 15.35]

FIGURE 4. Direct comparison of different adverse maternal outcomes between Kielland’s forceps and rotational ventouse.

Rotational vaginal delivery with Kielland’s forceps Al Wattar et al.
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Subtotal (95% Cl) 545 566 38.0% 0.62[0.46, 0.85]

Subtotal (95% Cl) 2725 876 34.4% 1.03 [0.73, 1.44]

Subtotal (95% Cl) 112 194 21.4% 0.72 [0.48, 1.08]

Subtotal (95% Cl) 1215 244 6.2% 1.63 [0.67, 3.93]

Heterogeneity: Tau2 = 0.00; Chi2 = 3.91, df = 6 (P = 0.69); l2 = 0%
Test for overall effect: Z = 2.96 (P = 0.003)

Heterogeneity: Tau2 = 0.00; Chi2 = 6.38, df = 7 (P = 0.50); l2 = 0%
Test for overall effect: Z = 0.15 (P = 0.88 )

Heterogeneity: Tau2 = 0.00; Chi2 = 1.42, df = 2 (P = 0.49); l2 = 0%
Test for overall effect: Z = 1.60 (P = 0.11 )

Heterogeneity: Tau2 = 0.05; Chi2 = 2.14, df = 2 (P = 0.34); l2 = 6%
Test for overall effect: Z = 1.08 (P = 0.28 )

Total events 48 96

Total events 209 52

Total events 24 58

Total events 74 9

0.01 0.1 10 1001
Favours [Kielland] Favours [Ventouse]

Stock 2013 58 873 6 159 5.9% 1.76 [0.77, 4.01]
Tempest 2013 107 1038 13 107 12.3% 0.85 [0.49, 1.46]

Tempest 2013 64 1038 4 107 4.2% 1.65 [0.61, 4.44]

FIGURE 5. Direct comparison of different adverse neonatal outcomes between Kielland’s forceps and rotational ventouse.
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2015 meta-analysis of 23 studies
5,870 Kiellands vs. rotational vacuum

Neonatal trauma

NICU

Jaundice

Shoulder dystocia
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2nd stage CS outcomes?

u 2nd stage cesarean section is associated with higher: 
u Maternal admissions to ICU

u Blood transfusion rates

u Neonatal death rates

u Admissions to NICU

u Rates of Apgar score <7 at 5 min

u Future placenta accreta spectrum/hysterectomy or uterine rupture

u Risk of spontaneous preterm delivery next pregnancy

u Higher rates of recurrent sPTB <30 weeks

u Increased risk of perinatal death from prematurity
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A B S T R A C T

The rates of cesarean section at full cervical dilatation (second stage cesarean sections) are currently
increasing. The purpose of the present study is to compare maternal and neonatal morbidity and mortality
among cases offered cesarean section at full dilatation to those offered cesarean section prior to full
dilatation. We searched Medline, Scopus, Clinicaltrials.org, Popline, Cochrane CENTRAL, and Google Scholar
search engines, along with reference lists from all included studies. The RevMan 5.0 software was used for
all analyses. Primary maternal outcomes were defined as death, ICU admission and need for transfusion,
while primary neonatal outcomes were defined as death, neonatal unit admission and 5 min Apgar score
less than 7. Ten studies were finally retrieved involving 23,104 singleton childbearing women (18,160
operated in the first stage and 4944 in the second stage of labor). Second stage cesarean section seems to
lead to higher maternal admissions to ICU (OR 7.41, 95% CI 2.47–22.5) and higher transfusion rates (OR 2.60,
95% CI 1.49–2.54). Neonatal death rates were also increased (OR 5.20, 95% CI 2.49–10.85) along with
admissions to neonatal unit (OR 1.63, 95% CI 0.91–2.91) and rates of Apgar score less than 7 in 5 min (OR
2.77, 95% CI 1.02–7.50). Second stage cesarean section seems to result significantly increased morbidity for
both mothers and neonates. It seems that a direct evaluation with forceps and vacuum extractors is
imperative in order to establish its place in modern evidence-based practice.

! 2014 Elsevier Ireland Ltd. All rights reserved.

Abbreviations: C/S, cesarean section; NICU, neonatal intensive care unit; ICU, intensive care unit; OR, odds ratio; CI, confidence interval; FEM, fixed effects model; REM,
random effects model; RCT, randomized controlled trial.
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OBSTETRICS

Cesarean delivery in the second stage of labor and the risk
of subsequent premature birth
Stephen L. Wood, MD; Selphee Tang, BSc; Susan Crawford, MSc

BACKGROUND: Cesarean delivery is being increasingly used by
obstetricians for indicated deliveries in the second stage of labor.
Unplanned extension of the uterine incision involving the cervix often
occurs with these surgeries. Therefore, we hypothesized that cesarean
delivery in the second stage of labor may increase the rate of subsequent
spontaneous premature birth.
OBJECTIVE:We sought to determine if cesarean delivery in the late first
stage of labor or in the second stage of labor increases the risk of a
subsequent spontaneous preterm birth.
STUDYDESIGN:We conducted a retrospective cohort study ofmatched
first and second births from a large Canadian perinatal database. The
primary outcomes were spontaneous premature birth<37 and<32 weeks
of gestation in the second birth. The exposure was stage of labor and cervical
dilation at the time of the first cesarean delivery. The protocol and analysis
plan was registered prior to obtaining data at Open Science Foundation.

RESULTS: In total, 189,021 paired first and second births were
identified. The risk of spontaneous preterm delivery <37 and <32
weeks of gestation in the second birth was increased when the first birth
was by cesarean delivery in the second stage of labor (relative risk,
1.57; 95% confidence interval, 1.43e1.73 and relative risk, 2.12; 95%
confidence interval, 1.67e2.68, respectively). The risk of perinatal
death in the second birth, excluding congenital anomalies, was also
correspondingly increased (relative risk, 1.44; 95% confidence interval,
1.05e1.96).
CONCLUSION: Cesarean delivery in second stage of labor was
associated with a 2-fold increase in the risk of spontaneous preterm birth
<32 weeks of gestation in a subsequent birth. This information may
inform management of operative delivery in the second stage.

Key words: cesarean delivery, preterm birth, second stage of labor

Introduction
Cesarean delivery rates are steadily
increasing in the United States.1 One of
the relatively new drivers of this phe-
nomenon is the increased use of cesar-
ean delivery, instead of forceps and
vacuum deliveries, for fetal distress and
arrest disorders in the second stage of
labor.2,3 However, cesarean delivery
in the second stage of labor is not
without risk, often due to the difficulty
with delivering a deeply impacted fetal
head. Several cohort studies docu-
mented increased risk of extensions
of the uterine incision, bladder injury,
and postpartum hemorrhage in these
deliveries.4,5 Surgical trauma to the
cervix with other procedures such as
cone biopsy has been shown to signifi-
cantly increase the risk of subsequent
prematurity.6 We hypothesized that
cervical injury may occur frequently in

second-stage cesarean deliveries and,
therefore, potentially manifest in a
higher rate of spontaneous preterm
delivery in subsequent pregnancies. To
evaluate this possibility, we undertook a
study of matched pairs of first and sec-
ond births from a large Canadian peri-
natal database. The study was approved
by our local ethics review board
(REB15-2822) and the protocol was
registered at the Open Science Foun-
dation prior to obtaining the data.

Materials and Methods
Study population
The data source for the study was the
Alberta Perinatal Health Program data-
base. The database contains de-
mographic, delivery, and pregnancy
outcome data for >900,000 births from
all 122 hospitals in Alberta, Canada,
from !1992. Data are also collected for
all births out of hospital (planned home
births, as well as unplanned). The data-
base includes records of all births !20
weeks of gestation or with a birthweight
!500 g.
Data are collected from the Alberta

Provincial Delivery Record, and for all
Calgary hospitals and the Lois Hole
Hospital for Women (Edmonton), all
data are electronically imported from

health records departments each month.
Health information coders enter the data
elsewhere throughout the province, all of
whom are trained by the Alberta Peri-
natal Health Program. Training sessions
(and retraining sessions) are frequent.
Every effort is made to ensure accuracy
of the data at both the data source and by
the Alberta Perinatal Health Program.
Validation rules are built in to flag
errors and inconsistencies in data entry.
Data validation is performed at the end
of a batch of data entry to ensure accu-
rate documentation and coding. Facil-
ities are asked to verify or supply data
that appear to be omitted or erroneous.
Should the Alberta Perinatal Health
Program be unable to verify data,
the data are coded as missing. Alberta
Vital Statistics provides an encrypted
password-protected electronic file as a
validation and confirmation that the
Alberta Perinatal Health Program has
been successful with ascertainment of all
mortality cases.

Definitions and outcomes
The primary study outcomes were sec-
ond birth delivery either <37 or <32
weeks of gestation following sponta-
neous labor or induction of labor for
preterm premature rupture of the
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Full dilation cesarean section: a risk factor for recurrent
second-trimester loss and preterm birth
HELENA A. WATSON1 , JENNY CARTER1, ANNA L. DAVID2, PAUL T. SEED1 &
ANDREW H. SHENNAN1

1Division of Women’s Health, King’s College London, St Thomas’ Hospital, London, and 2Institute for Women’s Health,
University College London, London, UK
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Abstract

Introduction. A previous cesarean section at full dilation (FDCS) is a risk factor
for preterm birth. To provide insight into the risk to subsequent pregnancies,
this cohort study compares the outcomes of pregnant women with a previous
preterm birth associated with either a prior FDCS or a prior term vaginal
delivery. Material and methods. We identified women attending two inner-city
preterm surveillance clinics (Guy’s and St Thomas Hospital and University
College London Hospital, London, UK) who had a spontaneous
late miscarriage (14+0–23+6 weeks) or spontaneous preterm birth (sPTB;
<37 weeks’ gestation) following a term pregnancy, and then a further
pregnancy for analysis. Cases were those with a prior term FDCS, whereas
controls had a prior term vaginal birth; both before the late miscarriage/sPTB.
Main outcomes were gestational age at delivery and delivery at <30 weeks in
the next (third) pregnancy. Results. Over the study period, 66 women were
identified who had a term delivery followed by a late miscarriage or sPTB, and
a subsequent pregnancy. Recurrent sPTB <30 weeks was more common in
cases than in controls (12/29, vs. 5/37, p = 0.02, Fisher’s exact test, RR 3.06,
95% CI 1.22–7.71). Median gestation at delivery was significantly lower
[249 days (IQR 154, 267) vs. 280 days (IQR 259, 280) p < 0.001]. Eleven
women in the FDCS group received vaginal cerclage, five of whom delivered
<37 weeks. Conclusion. In this cohort study we observed that women with a
term FDCS and subsequent late miscarriage/sPTB have a higher risk of
recurrent sPTB compared with women whose first term delivery was vaginal.

Abbreviations: FDCS, full dilation cesarean section; sLM, spontaneous late
miscarriage; sPTB, spontaneous preterm birth.

Introduction

Rates of cesarean section, including those at full dilation
(FDCS), are increasing worldwide (1,2). At the same time
there has been a decline in operative vaginal delivery,
which may be linked to concerns around trauma to the
newborn, over-medicalization and training challenges (3).
Cesarean section in the second stage results in greater
incidence of morbidity (1,4). Maternal complications

Key Message

Women with a term cesarean at full dilation, prior to
spontaneous late miscarriage/spontaneous preterm
birth have a high risk of recurrent spontaneous pre-
term birth.

ª 2017 Nordic Federation of Societies of Obstetrics and Gynecology, Acta Obstetricia et Gynecologica Scandinavica 96 (2017) 1100–11051100
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Summary

u POP: Challenging to predict & diagnose 
u POP: Associated with considerable maternal morbidity 
u POP: Associated with neonatal morbidity 
u Comprehensively assess fetal position throughout

u You have NEVER completed your exam without the abdomen

u Consider a peanut ball
u Please do manual rotation 
u Safely learn a technique other than pulling out OP

u It’s never too late

u Prevent the first cesarean!
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Thank you!
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Analgesia & 
Anesthesia
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Epidural & Spinal
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Pudendal
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