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Maternal and Neonatal Morbidity After
Attempted Operative Vaginal Delivery
According to Fetal Head Station
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OBJECTIVE: To compare severe short-term maternal

and neonatal morbidity associated with midpelvic and

low pelvic attempted operative vaginal delivery.

METHODS: Prospective study of 2,138 women with live

singleton term fetuses in vertex presentation who under-

went an attempted operative vaginal delivery in a tertiary

care university hospital. We used multivariate logistic

regression and propensity score methods to compare

outcomes associated with midpelvic and low pelvic

delivery. Severe maternal morbidity was defined as third-

or fourth-degree perineal laceration, perineal hema-

toma, cervical laceration, extended uterine incision for

cesarean delivery, postpartum hemorrhage greater than

1,500 mL, surgical hemostatic procedures, uterine artery

embolization, blood transfusion, infection, thromboem-

bolic events, admission to the intensive care unit, and

maternal death; severe neonatal morbidity was defined

as 5-minute Apgar score less than 7, umbilical artery pH

less than 7.00, need for resuscitation or intubation,

neonatal trauma, intraventricular hemorrhage greater

than grade 2, neonatal intensive care unit admission for

more than 24 hours, convulsions, sepsis, and neonatal

death.

RESULTS: From December 2008 through October 2013

there were 2,138 attempted operative vaginal deliver-

ies; 18.3% (n5391) were midpelvic, 72.5% (n51,550)

low, and 9.2% (n5197) outlet. Severe maternal morbid-

ity occurred in 10.2% (n540) of midpelvic, 7.8% (n5121)

of low, and 6.6% (n513) of outlet attempts (P5.21); and

severe neonatal morbidity in 15.1% (n559), 10.2%

(n5158), and 10.7% (n521) (P5.02), respectively. Multi-

variable logistic regression analysis found no significant

difference between midpelvic and low attempted oper-

ative vaginal delivery for either composite severe

maternal (adjusted odds ratio [OR] 1.01, 95% confi-

dence interval [CI] 0.66–1.55) or neonatal morbidity

(adjusted OR 1.25, 95% CI 0.84–1.86). Similarly, propen-

sity score matching found no significant difference

between midpelvic and low operative vaginal delivery

for either severe maternal (adjusted OR 0.69, 95% CI

0.39–1.22) or neonatal morbidity (adjusted OR 0.88,

95% CI 0.53–1.45).

CONCLUSION: In singleton term pregnancies, midpel-

vic attempted operative vaginal delivery compared with

low pelvic attempted operative vaginal delivery was not

associated with an increase in severe short-term mater-

nal or neonatal morbidity.

(Obstet Gynecol 2015;126:521–9)

DOI: 10.1097/AOG.0000000000001000

LEVEL OF EVIDENCE: II

Worldwide, approximately 12–15% of births use
one of the three methods of operative vaginal

delivery: vacuum extraction, Thierry’s spatulas, or
forceps,1,2 although in the United States the rate in
2010 was 3.62% of all deliveries.3 Several studies have
suggested that midpelvic operative vaginal delivery
might significantly increase both maternal and neona-
tal morbidity and that cesarean delivery might there-
fore be the preferred mode of delivery when the fetal
head is at the midpelvic station.4–9 However, these
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studies, all published at least 25 years ago, have severe
limitations10: the study population most often had
both midpelvic operative vaginal delivery and forceps
rotation rather than simply the former,5,6 the study
designs were retrospective, and obstetric practices
are likely to have changed since then. For instance,
fetal heart rate monitoring was not routinely per-
formed in some of the studies.4,11

Guidelines from the American College of Obste-
tricians and Gynecologists (the College), the Royal
College of Obstetricians and Gynaecologists, and the
Society of Obstetricians and Gynaecologists of
Canada allow the use of midpelvic operative vaginal
delivery only by experienced operators,12–15 whereas
the French National College of Obstetricians and
Gynecologists considers that the available data do
not justify a strong contraindication of this specific
type of delivery and that a case-by-case analysis is
necessary.10,16

Our main and secondary aims were to assess
severe maternal and neonatal morbidity after attemp-
ted operative vaginal delivery according to its classi-
fication (defined by fetal head station at instrument
application) and to compare morbidity after midpel-
vic and low pelvic delivery attempts using propensity
score matching to ensure comparability of the study
groups.

MATERIALS AND METHODS

This prospective study took place from December
2008 to October 2013 at a tertiary care university
hospital with more than 4,000 annual deliveries. It
included all women carrying a live singleton fetus who
underwent an attempted operative vaginal delivery,
defined by the placement of at least one blade for
forceps or spatula, or an attempt to place a vacuum,
regardless of its success. Exclusion criteria were small
for gestational age, defined as less than the 10th
centile for gestational age on Hadlock curves,17,18

a known congenital anomaly, noncephalic presenta-
tion, and the absence of fetal station information ac-
cording to the College classification.19 Specifically,
station was defined by the level of the leading bony
point of the fetal head in centimeters at or below the
level of maternal ischial spines (0 and +15midpelvic,
+2 and +35low, +4 and +55outlet). All women
received information about our study and consented
to the collection of their data. The Research Ethics
Committee of the University of Angers, France,
approved the study (No. 2008).

The decision to perform operative vaginal delivery,
the choice of instrument (forceps, Kiwi OmniCup
vacuum, or Thierry’s spatulas), and the place of delivery

(operating room or not) were left to the obstetrician’s
discretion. Operative vaginal deliveries were performed
by either the attending obstetrician (who had 5 years or
more of experience with operative vaginal delivery) or
the obstetric registrar (who had less than 5 years of such
experience) under supervision. In all cases, an experi-
enced obstetrician was present in the delivery room. All
women were offered epidural analgesia. The bladder
was emptied by catheter before delivery.

The medical records of women with attempted
operative vaginal delivery were assessed and dis-
cussed on working days at the daily morning staff
meeting. Attending obstetricians regularly reviewed
with registrars the College classification, academic
knowledge about operative vaginal delivery, and the
French National College of Obstetricians and Gyne-
cologists clinical practice guidelines for operative
vaginal delivery: rotational forceps–assisted deliveries
(greater than 90° rotation) are not recommended;
available data do not fully justify contraindication of
midpelvic delivery, which can be performed in appro-
priate selected cases by trained, experienced
obstetricians.10,16

Indications for attempted operative vaginal deliv-
ery included nonreassuring scalp pH and fetal heart
rate (defined by any of prolonged deceleration,
bradycardia, decreased variability, or thick meco-
nium20) and prolongation of active second stage re-
sulting from inadequate expulsive efforts or failure
to progress.10,16 All women underwent continuous
fetal heart rate monitoring. Episiotomy was left to
the discretion of the practitioner. All episiotomies
were mediolateral. A pediatrician examined the new-
born in all cases in the 2 hours after delivery.

The details of the procedures used to manage the
labor as well as all clinical outcomes identified during
the immediate postpartum period were prospectively
collected by the midwife or obstetrician and pediatri-
cian responsible for the delivery and the neonate.
Other data were collected by a research assistant,
independent of the local medical team, from a pro-
spectively maintained database of women who under-
went attempted operative vaginal delivery. Maternal
characteristics collected included age, body mass
index (BMI, calculated as [weight (kg)/[height (m)]2,
based on height and the first weight noted in the
obstetric record), parity, and medical history. Intra-
partum variables recorded included gestational age
at delivery (determined by the craniocaudal length
at a first-trimester ultrasound examination or by the
date of last menstrual period, a second- or third-
trimester ultrasonogram, or both if the first-trimester
ultrasonogram was not performed),21 prenatal
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suspicion of macrosomia (determined by fundal
height measurement at delivery greater than 37 cm,
ultrasonographic fetal abdominal circumference
greater than 90th percentile for gestational age on
Hadlock curves,17 or both), type of labor (spontaneous
or induced by prostaglandins, amniotomy, or oxyto-
cin), analgesia (intravenous, local, or regional), fetal
head position at crowning (occiput posterior or ante-
rior or transverse), duration of the entire second stage
of labor (complete dilatation to birth) and of the active
second stage (from the beginning of expulsive efforts
to birth [pushing time]),22 indication for attempted
operative vaginal delivery, station at attempted deliv-
ery, instrument, delivery by attending obstetrician or
registrar, place of delivery (operating room or not),
and birth weight.

The endpoints were composite variables of severe
maternal and neonatal morbidity. Severe short-term
maternal morbidity was defined by at least one of the
following criteria: third- or fourth-degree perineal
laceration, perineal hematoma, cervical laceration,
extended uterine incision for cesarean delivery, post-
partum hemorrhage greater than 1,500 mL (blood loss
was routinely assessed with a collector bag [MVF
Merivaara] placed just after birth),23 surgical hemo-
static procedures, uterine artery embolization, blood
transfusion, infection, thromboembolic events, admis-
sion to the intensive care unit, and maternal death.

Severe neonatal morbidity was defined by at least
one of the following criteria: 5-minute Apgar score
less than 7, umbilical artery pH less than 7.00
(umbilical artery blood gas values were routinely
measured), need for resuscitation or intubation, neo-
natal trauma, intraventricular hemorrhage greater
than grade 2, neonatal intensive care unit admission
for more than 24 hours, convulsions, sepsis, and
neonatal death.24

Continuous data were described by their
means6standard deviations and compared by t tests
(or Mann-Whitney tests when appropriate), and cat-
egorical data were described by percentages and
compared by x2 tests (or Fisher’s exact tests when
appropriate). The relations between attempted opera-
tive vaginal delivery classification and severe mater-
nal and neonatal morbidity were studied with
multivariate logistic regressions and propensity score
matching analyses. The multivariate logistic regres-
sion allowed us to analyze together the effect of other
risk factors and potential confounders (maternal
age, parity, BMI before pregnancy, gestational age,
induction of labor, epidural use, persistent occiput
position, attempted operative vaginal delivery
classification, delivery by attending obstetrician or

registrar, instrument type, active phase of second
stage longer than 30 minutes, indications for attemp-
ted operative vaginal delivery, birth weight, and epi-
siotomy).25–28 The propensity score analyses were
performed as sensitivity analyses to confirm the re-
sults of the multivariate logistic regressions. The pro-
pensity score was based on a logistic regression model
that included all the covariates that were significantly
differently distributed according to whether the
attempt was midpelvic or low pelvic.29 STATA 13.1
was used for all analyses. P values ,.05 were consid-
ered to be statistically significant.

RESULTS

During the study period, the hospital had 19,786
deliveries: 15,836 (80.0%) were vaginal, including
2,153 (13.6%) successful operative vaginal deliveries,
and 3,950 (20.0%) were cesarean deliveries, includ-
ing 39 (0.2% of all deliveries and 1% of all cesarean
deliveries) after failed operative vaginal delivery.
There were thus 2,192 deliveries with an attempted
operative vaginal delivery: successes 98.2% and
failures 1.8%. However, 28 neonates were twins
(n514 women), 26 were preterm, and 14 were small
for gestation age and were therefore excluded.
Therefore, our final sample comprised 2,138 deliver-
ies with an attempted operative vaginal delivery:
18.3% (n5391) midpelvic, 72.5% (n51,550) low,
and 9.2% (n5197) outlet. Among all women with
a fetus at midpelvic station at delivery, only 17
(4.2%) had a cesarean delivery without an operative
vaginal attempt.

Table 1 details the maternal and labor character-
istics and maternal and neonatal outcomes according
to the operative vaginal delivery classification. There
were no maternal or perinatal deaths. Persistent occi-
put posterior or transverse, forceps and spatulas,
manual rotation, attempted delivery performed by
the attending senior obstetrician, and operating room
delivery were significantly more frequent in midpel-
vic compared with attempted low pelvic delivery
(Table 1).

The rate of severe maternal morbidity after
attempted operative vaginal delivery was 8.3%
(n5161) and did not differ significantly among the
three groups (midpelvic, low, and outlet) (Table 1).
Women with severe morbidity were compared with
a pooled group of women with either no morbidity
or morbidity considered not severe. These groups
differed according to previous cesarean delivery,
prepregnancy BMI, gestational age 41 weeks or
greater, spatula application, and birth weight, but
not according to midpelvic compared with low
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Table 1. Maternal and Labor Characteristics and Maternal and Neonatal Outcomes According to the
American College of Obstetricians and Gynecologists’ Classification19

Mid [n5391
(18.3)]

Low [n51,550
(72.5)]

Outlet [n5197
(9.2)] P

Maternal and labor characteristics
Age (y) 28.665.4 28.265.0 27.265.2 .01
BMI before pregnancy (kg/m2) 23.264.4 23.1611.1 21.863.4 .19
Nulliparity 277 (70.8) 1,151 (74.2) 155 (78.7) .12
Previous cesarean delivery 48 (12.3) 160 (10.3) 18 (9.1) .83
Previous birth weight more than 4,000 g 6 (5.4) 17 (4.3) 0 .33
Gestational diabetes mellitus 24 (6.2) 91 (5.9) 7 (3.6) .18
Prenatal suspicion of macrosomia* 37 (9.5) 121 (7.8) 10 (5.1) .17
Gestational age at delivery (wk) 39.461.6 39.461.5 39.461.3 .64
Induced labor 83 (21.2) 273 (17.6) 23 (11.7) .02
Second stage longer than 3 h 61 (15.6) 218 (14.1) 21 (10.7) .26
Active phase of second stage longer than 30 min 104 (26.6) 527 (34.0) 69 (35.0) .02
Dose of oxytocin (milli-international units) 2,084.962,630.3 1,682.762,206.6 1,351.862,031.5 ,.001
Epidural analgesia 372 (95.1) 1,455 (93.9) 170 (86.3) ,.001
Manual rotation 69 (17.9) 156 (10.2) 7 (3.6) ,.001
Persistent occiput ,.001

Anterior 314 (80.3) 1,380 (89.4) 182 (92.9)
Posterior 63 (16.1) 119 (7.7) 12 (6.1)
Transverse 14 (3.6) 44 (2.8) 2 (1.0)

Indication for operative vaginal delivery .004
Nonreassuring FHR only 199 (50.9) 637 (41.1) 77 (39.1)
Arrested progress only 110 (28.1) 604 (38.9) 80 (40.6)
Nonreassuring FHR and arrested progress 81 (20.7) 308 (19.9) 40 (20.3)

Operative vaginal delivery in OR 35 (8.9) 4 (0.3) 0 ,.001
Obstetrician performing delivery ,.001

Senior attending obstetrician 201 (53.5) 313 (20.3) 21 (10.7)
Obstetric registrar 175 (46.5) 1,228 (79.7) 175 (89.3)

Instrument type ,.001
Vacuum 38 (9.8) 525 (33.9) 165 (83.8)
Forceps 35 (9.0) 85 (5.5) 1 (0.5)
Spatula 324 (83.7) 994 (64.1) 35 (17.8)

Sequential use of 2 instruments 18 (4.6) 56 (3.6) 6 (3.1) .55
Rotational forceps delivery 1 (0.3) 1 (0.1) 0 .49

Maternal outcome
Cesarean delivery after failed operative vaginal

delivery
35 (8.9) 4 (0.3) 0 ,.001

Extended uterine incision for cesarean delivery 6 (12.2) 1 (16.7) 0 .76
Episiotomy 325 (85.5) 1,356 (87.4) 171 (86.8) .61
Third- or fourth-degree perineal laceration 8 (2.1) 45 (2.9) 3 (1.5) .41
Perineal hematoma 1 (0.3) 1 (0.1) 0 .48
Manual removal of retained placenta 77 (33.2) 180 (20.3) 17 (14.9) ,.001
PPH 78 (20.0) 249 (16.1) 20 (10.2) .009
Severe PPH (blood loss greater than 1,500 mL) 10 (2.6) 25 (1.6) 3 (1.5) .43
Need for an additional uterotonic agent 10 (4.3) 30 (3.4) 4 (3.5) .80
Second-line therapies† 2 (0.9) 4 (0.5) 0 .54
Blood transfusion 12 (3.1) 24 (1.6) 4 (2.0) .14
Infection‡ 6 (1.5) 18 (1.2) 5 (2.5) .27
Thromboembolic event 1 (0.3) 3 (0.2) 0 .79
Admission to ICU 0 1 (0.6) 1 (0.5) .13
Maternal death 0 0 0 —
Severe maternal morbidity§ 40 (10.2) 121 (7.8) 13 (6.6) .21

Neonatal outcome
Birth weight 4,000 g or more 20 (5.1) 80 (5.2) 7 (3.6) .62
5-min Apgar score less than 7 2 (0.5) 17 (1.1) 2 (1.0) .58
pH less than 7.00 10 (2.6) 21 (1.4) 2 (1.0) .20

(continued )
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pelvic attempted operative vaginal delivery (Table 2).
In the multivariable logistic regression analysis
adjusted for potential confounders, midpelvic (com-
pared with low pelvic) attempted delivery was not
significantly associated with severe maternal morbid-
ity (adjusted odds ratio [OR] 1.01, 95% confidence
interval [CI] 0.66–1.55) (Table 3). Use of forceps
(adjusted OR 3.55, 95% CI 1.53–8.20) and of the
spatula (adjusted OR 2.75, 95% CI 1.58–4.78), com-
pared with the vacuum device, was significantly asso-
ciated with severe maternal morbidity (Table 3).

The rate of severe neonatal morbidity was 11.1%
(n5217) and differed significantly among the midpel-
vic, low, and outlet groups (Table 1). In the univariate
analysis, attempted midpelvic delivery was associated
with a higher rate of severe neonatal morbidity than

low attempted low pelvic (Table 2). After adjustment
for confounding factors in the multivariate logistic
regression analysis, this association was not significant
(adjusted OR 1.25, 95% CI 0.84–1.86) (Table 3).

The propensity score was based on all variables
that differed significantly in the univariate analysis
according to the delivery classification (midpelvic
compared with low pelvic) (Table 4). The matching
process resulted in 618 cases that could be analyzed:
309 matched women in each group, including 31.8%
of the original cohort of midpelvic (79%) and 19.9% of
the attempted low pelvic deliveries. After propensity
score matching, attempted midpelvic delivery was not
significantly associated with severe maternal (adjusted
OR 0.69, 95% CI 0.39–1.22) or neonatal morbidity
(adjusted OR 0.88, 95% CI 0.53–1.45).

Table 1. Maternal and Labor Characteristics and Maternal and Neonatal Outcomes According to the
American College of Obstetricians and Gynecologists’ Classification19 (continued)

Mid [n5391
(18.3)]

Low [n51,550
(72.5)]

Outlet [n5197
(9.2)] P

Transfer to NICU 28 (7.2) 101 (6.5) 13 (6.6) .90
NICU hospitalization longer than 24 h 24 (6.1) 88 (5.7) 13 (6.6) .84
Respiratory distress syndrome 13 (3.3) 59 (3.8) 7 (3.6) .90
Scalp laceration 37 (9.5) 78 (5.0) 2 (1.0) ,.001
Scalp hematoma 23 (5.9) 25 (1.6) 6 (3.1) ,.001
Pain necessitating drugs 51 (13.1) 161 (10.4) 8 (4.1) .003
Neonatal traumak 3 (0.8) 10 (0.6) 0 .50

Fracture of the clavicle 2 (0.5) 5 (0.3) 0
Fracture of a long bone 0 0 0
Brachial plexus injury 1 (0.3) 5 (0.3) 0
Cephalhematoma 1 (0.3) 7 (0.5) 0

Intraventricular hemorrhage greater than grade 2 0 0 0 —
Need for resuscitation or intubation 2 (0.5) 11 (0.7) 1 (0.5) .88
Sepsis 9 (2.3) 12 (0.8) 1 (0.5) .02
Seizures 0 5 (0.3) 0 .39
Neonatal death 0 0 0 —
Severe neonatal morbidity¶ 59 (15.1) 158 (10.2) 21 (10.7) .02

BMI, body mass index; FHR, fetal heart rate; OR, operating room; PPH, postpartum hemorrhage; ICU, intensive care unit; NICU, neonatal
intensive care unit.

Data are mean6standard deviation or n (%) unless otherwise specified.
Student’s t test, x2 test, nonparametric Mann-Whitney test, and Fisher’s exact test were used as appropriate. A P value of .05 was considered

significant.
* Prenatal suspicion of macrosomia: fundal height measurement at delivery greater than 37 cm, ultrasonographic fetal abdominal

circumference greater than 90th percentile for gestational age on Hadlock curves, or both.
† Second-line therapies: uterine compression sutures, uterine artery embolization, and peripartum hysterectomy for management of massive

primary postpartum hemorrhage after failure of uterine massage and uterotonic agents to stop bleeding.
‡ Infections were defined by at least one of the following: endometritis, episiotomy infection, or wound infection requiring surgery.
§ Severe maternal morbidity was defined by at least one of the following criteria: third- or fourth-degree perineal lacerations, perineal

hematomas, cervical laceration, extended uterine incision at cesarean delivery, PPH greater than 1,500 mL, surgical hemostatic
procedure, uterine artery embolization, blood transfusion, infections (endometritis, episiotomy infection, wound infection needed
surgery), thromboembolic event (deep vein thrombophlebitis or pulmonary embolism), admission to intensive care unit, and maternal
death.

k Neonatal trauma was defined by the existence of at least one of the following criteria: fracture of the clavicle or a long bone, brachial
plexus injury, and cephalhematoma.

¶ Severe neonatal morbidity was defined by at least one of the following criteria: 5-minute Apgar score less than 7, umbilical artery pH less
than 7.00, need for resuscitation or intubation, neonatal trauma, intraventricular hemorrhage greater than grade 2, admission to the
NICU for greater than 24 hours, convulsions, sepsis, and neonatal death.
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DISCUSSION

In our study, midpelvic attempted operative vaginal
delivery was not associated with a higher rate of
severe maternal and neonatal morbidity than attemp-
ted low pelvic delivery. In the univariate analysis,

postpartum hemorrhage, scalp laceration, scalp hema-
toma, sepsis, and composite severe neonatal morbid-
ity were more frequent in the midpelvic group, but
these differences did not persist after multivariate
analysis or propensity score analysis.

Table 2. Univariate Analysis of Severe Maternal and Neonatal Morbidity After Midpelvic or Low Pelvic
Attempted Operative Vaginal Delivery

Variable

Severe Maternal Morbidity* Severe Neonatal Morbidity†

No (n51,780) Yes (n5161) P No (n51,724) Yes (n5217) P

Maternal age (y) 28.265.1 28.365.1 .87 28.365.1 28.065.1 .42
BMI before pregnancy (kg/m2) 22.964.2 25.3632.2 .004 22.864.2 25.5627.8 ,.003
Nulliparity 1,306 (73.3) 122 (75.8) .50 1,270 (73.6) 158 (72.8) .80
Previous cesarean delivery 182 (38.5) 26 (66.7) ,.001 184 (40.6) 24 (40.7) .99
Gestational age at delivery (wk) 39.461.5 39.761.4 .02 39.561.3 38.662.6 ,.001
Gestational age 41 wk or greater 397 (22.3) 50 (31.1) .01 394 (22.8) 53 (24.4) .60
Induced labor 325 (18.3) 31 (19.3) .75 304 (17.6) 52 (24.0) .02
Second stage longer than 3 h 250 (14.0) 29 (18.1) .16 258 (15.0) 21 (9.7) .04
Length of active phase of second stage (min) 24.4613.0 24.5611.9 .93 24.5612.9 23.4612.8 .24
Active phase of second stage longer than

30 min
583 (32.7) 48 (29.8) .45 562 (32.6) 69 (31.8) .82

Epidural analgesia 1,678 (94.3) 149 (92.6) .37 1,621 (94.0) 206 (94.9) .59
General anesthesia 4 (0.2) 3 (1.9) ,.001 7 (0.4) 0 .35
Persistent occiput .70 .24

Anterior 1,557 (87.8) 137 (85.6) 1,512 (88.0) 182 (84.7)
Posterior 164 (9.2) 18 (11.3) 159 (9.3) 23 (10.7)
Transverse 53 (3.0) 5 (3.1) 48 (2.8) 10 (4.7)

Indication for operative vaginal delivery
Nonreassuring FHR only 778 (43.7) 58 (36.0) .06 745 (43.2) 91 (41.9) .72
Arrested progress only 649 (36.4) 68 (42.2) .14 651 (37.7) 66 (30.4) .04
Nonreassuring FHR and arrested progress 357 (20.0) 32 (19.9) .96 330 (19.1) 59 (27.2) .005

Cesarean delivery after failed operative
vaginal delivery

29 (1.6) 10 (6.2) ,.001 31 (1.8) 8 (3.7) .06

Obstetrician performing delivery .14 ,.001
Senior attending obstetrician 464 (26.4) 50 (31.9) 431 (25.2) 83 (39.7)
Obstetric registrar 1,296 (73.6) 107 (68.2) 1,277 (74.8) 126 (60.7)

College classification .12 .006
Mid 351 (19.7) 40 (24.8) 332 (19.3) 59 (27.2)
Low 1,429 (80.3) 121 (75.2) 1,393 (80.8) 158 (72.8)

Instrument type
Vacuum 533 (30.0) 30 (18.7) .002 507 (29.5) 56 (25.8) .26
Forceps 104 (5.9) 16 (9.9) .04 94 (5.5) 26 (12.0) ,.001
Spatula 1,193 (67.2) 124 (77.0) .02 1,166 (67.8) 152 (70.0) .50

Sequential use of 2 instruments 66 (3.7) 8 (4.9) .43 59 (3.4) 15 (6.9) .01
Rotational forceps delivery 2 (0.1) 0 .67 2 (0.1) 0 .62
Episiotomy 1,546 (87.3) 135 (84.4) .29 1,505 (87.7) 176 (81.9) .02
Birth weight (g) 3,281.06451.9 3,397.06422.7 .002 3,310.26416.5 3,133.56644.0 ,.001
Birth weight 4,000 g or more 90 (5.1) 10 (6.3) .51 86 (5.0) 14 (6.5) .34

BMI, body mass index; FHR, fetal heart rate; College, American College of Obstetricians and Gynecologists.
Data are mean6standard deviation or n (%) unless otherwise specified.
Student’s t test, x2 test, nonparametric Mann-Whitney test, and Fisher’s exact test were used as appropriate. A P value of .05 was considered

significant.
* Severe maternal morbidity was defined by at least one of the following criteria: third- or fourth-degree perineal lacerations, perineal

hematomas, cervical laceration, extended uterine incision on cesarean delivery, postpartum hemorrhage greater than 1,500 mL, surgical
hemostatic procedure, uterine artery embolization, blood transfusion, infection (endometritis, episiotomy infection, wound infection),
thromboembolic event (deep vein thrombophlebitis or pulmonary embolism), admission to intensive care unit, and maternal death.

† Severe neonatal morbidity was defined by at least one of the following criteria: 5-minute Apgar score less than 7, umbilical artery pH less
than 7.00, need for resuscitation or intubation, neonatal trauma, intraventricular hemorrhage greater than grade 2, admission to the
neonatal intensive care unit for greater than 24 hours, convulsions, sepsis, and neonatal death.
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It is difficult to compare our results with the
literature because previous studies of midpelvic deliv-
eries are all retrospective cohorts that pooled mid-
pelvic with rotational forceps (greater than 90°
rotation, used only once in our study).4–9

Our data are robust: a collector bag was routinely
used to estimate blood loss after delivery, and all
neonates were routinely examined by a qualified

neonatologist after delivery. They are consistent with
other well-established findings in the literature: severe
maternal morbidity was higher with the use of forceps
and spatula, compared with vacuum, and was also
associated with a longer active second stage of labor;
severe neonatal morbidity was associated with deliv-
eries before 39 weeks of gestation.25,28 Level of train-
ing and episiotomy were found to be associated with

Table 3. Multivariate Analysis of Severe Maternal and Neonatal Morbidity After Midpelvic or Low Pelvic
Attempted Operative Vaginal Delivery

Variable*

Severe Maternal Morbidity
(n5161)

Severe Neonatal Morbidity
(n5217)

Adjusted OR (95% CI) P Adjusted OR (95% CI) P

Maternal age (/y) 0.99 (0.96–1.03) .94 0.99 (0.95–1.02) .40
Nulliparity 1.03 (0.68–1.56) .90 1.04 (0.70–1.55) .86
Multiparity Reference — Reference —
BMI before pregnancy

BMI (kg/m2) less than 25 Reference — Reference —
25 to less than 30 0.98 (0.64–1.52) .95 1.52 (1.05–2.21) .03
BMI 30 or higher 1.45 (0.54–3.88) .46 1.76 (0.70–4.47) .23

Gestational weight gain more than 20 kg 1.18 (0.69–1.64) .45 0.86 (0.49–1.50) .59
Prenatal suspicion of macrosomia† 1.53 (0.81–2.89) .19 0.85 (0.43–1.67) .64
Gestational age (wk)

Less than 39 wk 0.94 (0.59–1.49) .80 2.61 (1.78–3.81) ,.001
39 to less than 41 Reference — Reference —
Greater than 41 1.48 (0.98–2.25) .06 1.30 (0.85–1.99) .23

Induced labor 0.86 (0.55–1.36) .53 1.35 (0.91–2.00) .14
Epidural analgesia 0.51 (0.25–1.06) .07 1.36 (0.60–3.10) .46
Persistent occiput position

Anterior Reference — Reference —
Posterior 1.13 (0.64–1.98) .67 1.03 (0.60–1.75) .92
Transverse 0.90 (0.31–2.58) .85 1.95 (0.90–4.20) .09

College classification
Mid 1.01 (0.66–1.55) .97 1.23 (0.82–1.83) .32
Low Reference — Reference —

Obstetrician performing delivery
Senior attending obstetrician Reference — Reference —
Obstetric registrar 1.00 (0.66–1.51) .99 0.59 (0.41–0.85) .005

Instrument type
Vacuum Reference — Reference —
Forceps 3.44 (1.49–7.99) .004 1.85 (0.91–3.76) .09
Spatula 2.69 (1.55–4.67) ,.001 1.15 (0.73–1.81) .55
Sequential use of instruments 2.36 (0.82–6.81) .11 2.10 (0.93–4.75) .08

Active phase of second stage longer than 30 min 0.57 (0.36–0.91) .02 1.12 (0.72–1.76) .61
Indication for attempted operative vaginal delivery

Nonreassuring FHR only 0.48 (0.23–0.76) .002 1.17 (0.72–1.89) .53
Arrested progress only Reference — Reference —
Nonreassuring FHR and arrested progress 0.65 (0.39–1.09) .10 1.59 (0.99–2.57) .06

Episiotomy 0.57 (0.33–0.99) .05 0.53 (0.32–0.86) .01
Birth weight more than 4,000 g 0.77 (0.35–1.72) .53 1.62 (0.81–3.25) .17

OR, odds ratio; CI, confidence interval; BMI, body mass index; College, American College of Obstetricians and Gynecologists; FHR, fetal
heart rate.

* Adjusted for maternal age, parity, BMI before pregnancy, gestational age, induction of labor, epidural use, persistent occiput position,
College classification, obstetrician performing delivery, instrument type, active phase of second stage greater than 30 minutes,
indications for attempted operative vaginal delivery, birth weight, and episiotomy.

† Prenatal suspicion of macrosomia: fundal height measurement at delivery greater than 37 cm, ultrasonographic fetal abdominal
circumference greater than 90th percentile for gestational age on Hadlock curves, or both.

VOL. 126, NO. 3, SEPTEMBER 2015 Ducarme et al Morbidity After Operative Vaginal Delivery 527

Copyright ª by The American College of Obstetricians
and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.



severe neonatal morbidity; although we could not
identify likely explanations, these results might have
been influenced by other hidden confounders that
were unfortunately not recorded such as chorioamnio-
nitis and day and hour of delivery. Our results must
be interpreted in light of certain limitations. First, our
study reflects the experience of one tertiary university
hospital and its results can be generalized only to
other perinatal centers using the same practices
(skilled obstetricians, senior supervising staff, daily
morning staff meetings). Second, we reported a low
rate of failed operative vaginal delivery (1.8%), con-
sistent with other French and robust European studies
(1.5%)30,31 but lower than those reported in the last
Cochrane review (3.6%).32 This too may limit gener-
alizability. Third, although the sample size of this pro-
spective cohort was large (n52,138), including
a substantial number of midpelvic attempted opera-
tive vaginal deliveries (n5391) and comparable in size
to other published studies of maternal or neonatal
outcomes after operative vaginal delivery,25–28 the
limited number of severe maternal (n5161) and neo-
natal (n5217) complications in our sample might not
have been high enough to reveal a statistically signif-
icant effect of the intervention. Nonetheless, we would
like to underline that our sample size was sufficient to
show an increase in severe maternal and neonatal
morbidity related to midpelvic attempted operative

vaginal delivery corresponding to an OR of 1.78 with
a power of 80% assessed according to the observed
incidence of severe maternal or neonatal complica-
tions. Fourth, determination of the station of the fetal
head and thus classification of the operative vaginal
deliveries is quite subjective and is influenced by fetal
head position, molding, and time of assessment
(before or after regional analgesia). These limitations
notwithstanding, our study supports the continued
use of midpelvic delivery in appropriately selected
candidates.
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