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EDUCATION GAPS

Pediatricians and NICU staff are present at most operative vaginal deliveries

per hospital protocol but may not be familiar with the indications for and

neonatal implications of an operative-assisted vaginal delivery.

OBJECTIVES After completing this article, readers should be able to:

1. Define prerequisites, indications, and contraindications to operative
vaginal delivery.

2. Highlight differences between vacuum- and forceps-assisted vaginal
deliveries.

3. Describe neonatal risks and complications of both vacuum- and
forceps-assisted vaginal deliveries.

INTRODUCTION

Operative vaginal deliveries, or vaginal deliveries performed with assistance

from either a vacuum device or obstetric forceps, are a safe and effective alterna-

tive to a spontaneous vaginal delivery when maternal or fetal indications necessi-

tate an expedited delivery. In many clinical situations, an operative vaginal

delivery may reduce maternal and fetal morbidity compared to a cesarean deliv-

ery. In the United States, operative vaginal deliveries make up approximately

3% to 5% of all vaginal deliveries. (1) Indications include a wide variety of both

maternal and fetal conditions and complications, including maternal cardiac or

vascular conditions, maternal exhaustion, or a deteriorating fetal heart tracing.

(2)(3) In the appropriately selected patient, a vacuum-assisted vaginal delivery

(VAVD) or forceps-assisted vaginal delivery (FAVD) has clearly defined benefits

even in the setting of potential maternal and neonatal risks. Obstetrical clini-

cians make a decision to proceed with operative vaginal delivery after carefully

assessing the appropriate candidate, ensuring absence of any contraindications,
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ABBREVIATIONS

EFW estimated fetal weight
EGA estimated gestational age
FAVD forceps-assisted vaginal delivery
SVD spontaneous vaginal delivery
VAVD vacuum-assisted vaginal

delivery
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and obtaining informed consent to review the risks of the

procedure. In the setting of an appropriately selected can-

didate, studies demonstrate high likelihood of success of

operative vaginal deliveries. (4)(5)

GOALS AND SUCCESS OF OPERATIVE VAGINAL
BIRTH

The goal of an operative vaginal birth, whether a VAVD or

FAVD, is to achieve safe vaginal delivery for neonatal and

maternal indications and prevent a cesarean delivery in

the second stage of labor. There is a high likelihood of

successful vaginal delivery with vacuum or forceps assis-

tance. In a systematic review of randomized trials of

nearly 3100 operative assisted vaginal births, the success

of FAVD was 92% and the success of VAVD was 86%

with many patients subsequently having a successful

spontaneous vaginal delivery after an initial attempt at op-

erative vaginal delivery. (4) The success rate of an at-

tempted operative vaginal birth is dependent on many

factors including a clinicians’ individual assessment. In a

non-randomized study, of the patients that were deemed

appropriate candidates for an attempted VAVD, a success-

ful vaginal delivery was achieved for more than 95% of

these patients with application of the vacuum device. (5)

Operative-assisted vaginal deliveries are an effective way to

prevent cesarean deliveries in the second stage of labor.

INDICATIONS

Indications for an operative vaginal delivery are the same

for both VAVD and FAVD and are listed in Table 1. There

are both maternal and fetal indications for operative vagi-

nal delivery. (2)(3)

Maternal indications include a variety of different medi-

cal conditions for which prolonged valsalva in the second

stage may compromise maternal status. These medical

conditions include certain maternal cardiac disease (heart

failure, valvular disease), vascular disease, neurologic and

ophthalmologic conditions, and even some neuro-muscu-

lar diseases. Maternal exhaustion is also an indication for

operative vaginal delivery.

A prolonged second stage of labor can be an indication

for an operative vaginal delivery. There is no required

elapsed amount of time before an operative vaginal deliv-

ery can be offered; the decision is individualized based on

the assessed likelihood of success. Considerations include

parity, descent and position of fetal head, presence of epi-

dural catheter, and effectiveness of pushing in the setting

of maternal exhaustion amongst other factors.

Fetal indications for an operative vaginal delivery are

determined by the fetal heart tracing. Obstetricians evalu-

ate the fetal status by utilizing a standard interpretation

system for fetal heart tracings to evaluate the likelihood of

fetal acidosis. Fetal indications may include a terminal fe-

tal bradycardia, a Category III fetal heart tracing, or con-

cern for deteriorating fetal status.

The choice of a VAVD or FAVD depends on the clinical

scenario, fetal positioning, and clinician experience and

preference for each device.

BENEFITS OF OPERATIVE VAGINAL DELIVERY

Maternal Benefits
Despite their frequency, cesarean deliveries are considered

a type of major surgery. Short-term and long-term morbid-

ities following a cesarean delivery are greater than an oper-

ative-assisted vaginal delivery with longer recovery time,

risk of bleeding and maternal infection, risk of blood

transfusion, postoperative pain, and risk of thromboem-

bolic events. Additionally, long-term morbidity includes

the increased likelihood of repeat cesareans with an incre-

mental increased potential of abnormal placentation. Op-

erative vaginal deliveries can typically be accomplished

more quickly than a cesarean, which may be beneficial in

the setting of deteriorating fetal heart rate tracing. (6) In

particular, cesarean deliveries performed during the sec-

ond stage of labor are more surgically complex and have

an increased incidence of surgical bleeding and postpar-

tum hemorrhage compared to cesarean deliveries per-

formed in early labor. Operative vaginal deliveries most

often take place in the same labor room that a patient has

been using and ultimately result in a vaginal delivery, whichmay

contribute to amore standard birthing experience for the patient.

For these reasons, after proper counseling and discussion of the

risks, operative vaginal delivery is an appropriate option for

patients.

Table 1. Indications for Operative Vaginal Delivery

Maternal Maternal medical conditions in which pushing or prolonged second stage are contraindicated or may promote
compromise of the maternal condition, including vascular, cardiac, or pulmonary indications.

Maternal exhaustion or inability to push
Fetal Deterioration or expected deterioration in fetal status
Both Prolonged second stage
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Neonatal Benefits
If immediate delivery is indicated for fetal bradycardia or

deteriorating fetal testing, an operative vaginal delivery

typically is the fastest way to deliver the neonate given

that it can most often be performed in the same labor

room that the patient has been using. An operative vagi-

nal delivery allows the neonate to be placed directly on

the maternal chest promoting skin-skin contact, which

may be difficult in the operative room during a cesarean

delivery.

PREREQUISITES

Before an operative vaginal delivery can be performed, thor-

ough maternal and fetal assessment by the obstetrician is re-

quired to determine if the patient meets prerequisites to be

considered an appropriate candidate for either a VAVD or

FAVD, as listed in Table 2. (2)(3) First, the patient must be

thoroughly counseled on the benefits and risks of an operative

vaginal delivery, including the alternatives of ongoing sponta-

neous expulsive efforts or cesarean delivery.

In order to optimize success of an operative vaginal deliv-

ery, an obstetrician needs to assess fetal size and positioning

in conjunction with a physical assessment of the adequacy of

the maternal pelvis. A pelvic exam is performed by the obste-

trician, which includes assessing pelvic adequacy and confirm-

ing full cervical dilation and rupture of membranes. During

the pelvic exam, the obstetrician must determine the fetal sta-

tion and position. The head must be engaged in the maternal

pelvis and meet minimum levels of descent into the maternal

pelvis. The fetal position is important to determine correct po-

sitioning of the vacuum device or forceps.

CONTRAINDICATIONS

Few contraindications exist for operative vaginal delivery,

which are outlined in Table 3. For any operative vaginal

delivery, the previously discussed prerequisites must be

met. If there is high clinical concern for certain fetal

bleeding disorders and bone demineralizing diseases,

operative vaginal delivery is contraindicated. If an obste-

trician feels that the maternal pelvis is not sufficient for

a vaginal delivery, a VAVD or FAVD should not be

performed.

Specifically for VAVD, the minimum gestational age is

typically greater than 34 weeks’ gestation although a safe

lower gestational age limit has not been established. (2)

There may be select indications where expedited delivery

of a neonate less than 34 weeks’ gestation via VAVD may

be beneficial (see Table 3).

VACUUM OVERVIEW

Types
In general, there are two predominant modern-day kinds of

vacuum devices available: soft or rigid plastic cups. There is

not thought to be clinical differences in outcomes between

the two styles of vacuum. (2) Typically an obstetrical clini-

cian chooses a vacuum device based on individual prefer-

ence and experience with the device. Examples of two

vacuum devices are pictured in Figures 1 and 2. Vacuum

Table 2. Prerequisites for Operative Vaginal Delivery

Patient counseled and consented; conversation must include indications, benefits, risks, and alternatives to operative vaginal delivery
Patient must be willing to proceed with cesarean delivery if operative vaginal delivery is not successful
Assessment of pelvic adequacy
Estimation of fetal weight
Full cervical dilation
Rupture of membranes
Cephalic presentation
Known fetal station and position
Engagement of the fetal head
Drainage of maternal bladder
Adequate anesthesia
VAVD only: EGA >34 weeks

Table 3. Contraindications to Operative Vaginal Delivery

Prerequisites not met (see Table 2)
Fetal bleeding disorder including alloimmune thrombocytopenia, hemophilia, von Willebrand’s disease
Fetal bone mineralization disorder (osteogenesis imperfecta)
<34 weeks’ gestation for VAVD
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devices have a pressure gauge built into the device to allow

the obstetrician performing the VAVD to safely apply pres-

sure to the fetal head, pictured in Figure 3.

Basics of VAVD
After a patient has been deemed an appropriate candi-

date for a VAVD and prerequisites have been met, the

vacuum device is applied to the fetal head. Routine anti-

biotics and episiotomy are not recommended. (6) Proper

positioning of the vacuum device involves placing the

cup along the sagittal suture 2 centimeters anterior to the

posterior fontanelle. An exam is performed to ensure no

maternal tissue is between the cup and fetal head. The suc-

tion is then activated and maintained in the safety zone as

indicated on the vacuum device, as pictured in Figure 3.

Gentle downward traction is then applied by the ob-

stetrician performing the VAVD during contractions to

supplement maternal effort. In the setting of fetal com-

promise or contraindications to maternal pushing, the

VAVD may be performed without contractions or mater-

nal effort. Traction is applied via the vacuum device to

guide the fetal head through the pelvis for a successful

delivery. The vacuum device is then removed after deliv-

ery of the fetal head to facilitate delivery of the rest of

the neonate. (2)

FORCEPS OVERVIEW

Types
Many different kinds of obstetric forceps exist. Forceps

provide a more secure application to the fetal head com-

pared to vacuum devices though there is a higher likeli-

hood of more severe maternal perineal laceration.

(2)(3)(4)(5)(6) The choice of forceps depends on the clini-

cal scenario, which is beyond the scope of this review. Ad-

ditionally, the type of forceps chosen may be dependent

on the clinician’s individual preference. A few examples of

obstetric forceps are pictured in Figures 4 and 5.

Basics of FAVD
Similar to a VAVD, once a patient has been counseled, se-

lected as an appropriate candidate, and prerequisites have

been met, the forceps are applied to the fetal head. The

forceps are placed in a direction from the occiput toward

the fetal chin so that the blades rest against the fetal

cheeks. The obstetrician must ensure that no maternal tis-

sue has been caught between the forceps and fetal head.

The forceps blades are then articulated. Traction is then

applied to guide the fetal head through the maternal pel-

vis. Similar to a VAVD, traction is typically applied during

Figure 1. Example of soft cup vacuum device. Photo courtesy of Dr. Tyler
Lueck.

Figure 2. Example of rigid cup vacuum device. Photo courtesy of Dr. Tyler
Lueck.

Figure 3. Safety zone indicators for different vacuum devices. Photo cour-
tesy of Dr. Tyler Lueck.
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pushing and uterine contractions, though may be applied

independent of maternal valsalva depending on the clini-

cal scenario.

MATERNAL COMPLICATIONS

Maternal complications from a VAVD or FAVD include

an increased risk for more complex perineal tears that in-

volve the anal sphincter muscles and rectal mucosa com-

pared to a spontaneous vaginal delivery. (2)(3)(4)(5)(6)

Despite the increased risk of third and fourth degree peri-

neal lacerations with VAVD or FAVD, other risk factors

such as macrosomia or prolonged second stage of labor

are other causal clinical factors that are associated with

operative vaginal delivery. The exact contribution of

these clinical factors versus the use of vacuum or forceps

is difficult to discern. If the operative delivery is not successful,

sequential use of both vacuum and forceps is typically not

advised given the increased likelihood of neonatal neurologic in-

jury. (7) Therefore, if the operative vaginal delivery is not suc-

cessful with one device, typically a cesarean is the next step for

delivery. As described above, a cesarean delivery in the second

stage of labor has increased morbidity compared to a scheduled

cesareanwithout labor.

NEONATAL COMPLICATIONS

The risk of neonatal complications from operative vaginal

delivery remains low particularly with an appropriately se-

lected candidate. The risk of intracranial hemorrhage from

large cohort studies is estimated to be 1 in every 650 to

850 operative vaginal deliveries. (7) Data indicate that the

risk of neonatal intracranial hemorrhage is similar for

FAVD, VAVD, and intrapartum cesareans. (7) The etiology

of some neonatal neurologic sequelae is thought to be as-

sociated with the underlying indication for the operative

vaginal delivery. The risk of neurologic sequelae is not ex-

pected to be lower in the setting of a subsequent cesarean

delivery after a failed operative vaginal delivery attempt as

an operative vaginal delivery can be completed more

quickly than a cesarean delivery. (2) The rates of neonatal

intracranial hemorrhage were similar for vacuum, forceps,

and cesarean deliveries that were performed in labor. (7)

While the rate of neonatal injuries remains low, the type of

neonatal injuries reported with operative vaginal deliveries vary

with the type of instrument used. VAVDs are mostly related to

the vacuum device placement on the fetal scalp and may result

in cephalohematoma, scalp laceration, retinal hemorrhage, and

intracranial hemorrhage. (2) Traction and suction generated by

the vacuum device can cause trauma within various spaces

of the fetal scalp and skull. The most superficial of these

spaces is swelling within the scalp soft tissue, also known

as a caput succedaneum. A cephalohematomas occurs

when there is bleeding between the periosteum and skull.

This type of hemorrhage is often contained to a single

skull bone and therefore, does not spread rapidly. Cepha-

lohematomas are more common with VAVD compared

to FAVD, occurring in 15% vs 2% of these deliveries, re-

spectively. (6)

Subgaleal hematomas form due to bleeding beneath

the galea aponeurotica. Subgaleal hematomas can rapidly

expand across the entire skull within this potential space.

Fortunately, subgaleal hematomas are rare, occurring in

less than 0.04% of VAVD (Figure 6) (6). There is an asso-

ciation between the likelihood of failed vacuum delivery

and the number of spontaneous pop-offs; similarly, there

was an association between composite adverse neonatal

outcome and both the number of spontaneous vacuum

Figure 4. Simpson forceps. Photo courtesy of Dr. Tyler Lueck.

Figure 5. Tucker-McLean-Luikart forceps. Photo courtesy of Dr. Tyler
Lueck.
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detachments and a longer duration of the VAVD. (8) Of

note, it is unknown how a subsequent cesarean delivery

after a failed VAVD impacts these neonatal risks.

FAVD may result in neonatal facial lacerations, facial nerve

palsy, corneal abrasions and external ocular injury, skull frac-

ture, and intracranial hemorrhage. Facial lacerations and facial

nerve palsies from the forceps blades may occur. The facial

nerve palsies are typically temporary. Additionally, ocular

trauma, such as corneal abrasions, are possible with subopti-

mally placed forceps. Compared to neonates delivered via an un-

scheduled cesarean in labor, neonates born via FAVD have

higher rates of skull fracture, facial nerve palsy, retinal hemor-

rhage, and brachial plexus injury and yet lower rates of seizures,

intraventricular hemorrhage, and subdural hemorrhage. (2)

Brachial plexus injuriesmay occur when a shoulder is impacted

within thematernal pelvis.

While neonatal intracranial injuries are rare, studies

demonstrate an increased likelihood of neonatal intracra-

nial hemorrhagic injury with sequential use of forceps and

vacuum and therefore, serial use of both forceps and vac-

uum on the same patient is typically avoided. (7)

Given the rare but possible severity of fetal complica-

tions related to both VAVD and FAVD, prompt evaluation

by pediatrics is indicated for infants born via operative

vaginal deliveries. Most injuries are apparent within the

first few hours after birth. (6)

Long-term Neonatal Sequelae
Available studies demonstrate similar long-term neurocognitive

outcomes for children born via vacuum or forceps compared to

children born via spontaneous vaginal birth. (9) Data demon-

strate that there is no long-term neurocognitive difference be-

tween neonates born via VAVD vs FAVD; another study

demonstrated similar long-term outcomes for children

born via spontaneous vaginal delivery and VAVD. (6)

Summary
• Operative vaginal delivery, both VAVD and FAVD, is a

safe alternative to cesarean deliverywhen expedited

delivery is indicated formaternal or fetal indications.

• If indicated, prior to performing an operative vaginal

delivery, obstetricians perform a thorough maternal

and fetal evaluation to ensure appropriate candidacy

and adequacy of the maternal pelvis.

• Maternal complications from an operative vaginal

delivery include increased complexity of perineal

tears which are frequently more severe with FAVD.

• Fetal complications rarely include intracranial hemorrhage

so prompt evaluation by pediatrics is routinely

indicated for all operative vaginal deliveries.

American Board of Pediatrics
Neonatal-Perinatal Content
Specifications
• Recognize which patients may be candidates for an

operative vaginal delivery.

• Identify the basic steps of performing a vacuum-

and forceps-assisted vaginal delivery.

• Recognize both the maternal and fetal risks associ-

ated with operative vaginal deliveries.

Figure 6. Possible neonatal intracranial birth injuries after operative vaginal delivery. The risk of intracranial birth injuries following operative vaginal deliv-
ery with forceps or vacuum deliveries remains low. Reprinted with permission from Statpearls: “Cephalohematoma” Illustration by Chelsea Rowe.
statpearls.com/ArticleLibrary/viewarticle/19156. Accessed July 14, 2022.
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NEO
QUIZ

1. Operative vaginal deliveries performed with the assistance from either a
vacuum (vacuum-assisted vaginal delivery, VAVD) or forceps (forceps-assisted
vaginal delivery, FAVD) can achieve the goals of a safe vaginal delivery for specific
maternal and neonatal indications. Which of the following statements regarding
operative vaginal deliveries is INCORRECT?

A. In the United States, operative vaginal deliveries account for 3% to 5% of all
vaginal deliveries.

B. Operative-assisted vaginal deliveries are an effective way to prevent
cesarean deliveries in the second stage of labor.

C. In a systematic review of randomized trials, the success of FAVD was
found to be greater than 90% in appropriately selected patients.

D. The sequential use of both vacuum and forceps is not recommended due
to the increased likelihood of neonatal intracranial hemorrhage.

E. In a systematic review, the likelihood (?) of having a successful VAVD was
found to be greater than 98% for vaginal delivery.

2. A few fetal conditions represent contraindications to operative vaginal
deliveries. These include the presence of a fetal bleeding disorder or fetal
bone mineralization disorder. In addition, the gestational age (GA) should
also be taken into consideration. What is the minimum GA typically felt to be
safe for the use of VAVD?

A. 31 weeks’ GA.
B. 32 weeks’ GA.
C. 33 weeks’ GA.
D. 34 weeks’ GA.
E. 35 weeks’ GA.

3. Cesarean deliveries, particularly those performed during the second stage of
labor, have greater risk of both short- and long-term morbidities for the
mother. Which of the following maternal morbidities associated with a
cesarean delivery is particularly increased when a cesarean is performed in
the second stage of labor compared to early labor?

A. Maternal infection.
B. Thromboembolism.
C. Abnormal placentation in subsequent pregnancies.
D. Postpartum depression.
E. Postpartum hemorrhage.

4. In appropriately selected patients, the risk of neonatal complications from
operative vaginal delivery remains low, estimated to be 1 in every 650 to 850
operative vaginal deliveries. The type of neonatal injury differs between
VAVD and FAVD. Which of the following statements describes a neonatal
complication that would more likely have resulted from VAVD and not FAVD?

A. Neonatal facial laceration.
B. Skull fracture.
C. Corneal abrasion.
D. Subgaleal hemorrhage.
E. Facial nerve palsy.
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5. Cephalohematomas, characterized by a subperiosteal bleeding delineated by
suture lines, are more common with VAVD compared to FAVD. What is the
incidence of cephalohematomas in VAVD?

A. 15%.
B. 30%.
C. 5%.
D. 10%.
E. 40%.
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