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When a fetal heart-rate tracing remains 
in Category II despite well-considered 
conservative corrective measures, a 
reasoned, rather than passive, approach 
is recommended.
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CASE  An uncertain interlude during labor
An obstetrician checks on her laboring patient, 

only to discover that the fetal heart-rate (FHR) 

tracing has moved from Category I, a normal 

classification, into Category II—a gray zone. 

The OB decides to be proactive, not simply 

to wait for the tracing to return to normal. She 

has the patient move from a supine to a lateral 

position, provides oxygen, and administers a 

bolus of 500 to 1,000 mL of lactated Ringer’s 

solution over 20 minutes. 

The tracing remains in Category II. 

What should the OB do next?

In 2008, the National Institute of Child 
Health and Human Development pro-
posed a three-tier classification sys-

tem for electronic FHR tracings (TABLE 1, 
page 32).1 Tracings in Category I are consid-
ered normal and can be managed routinely.1–3

Category‑III  tracings are considered ab-
normal and require additional attention; if 
corrective measures do not result in improve-
ment, rapid delivery usually is warranted.1–3 
Category II includes all FHR tracings that do 
not fit into either of the other categories. Be-
cause Category II encompasses such a wide 
range of FHR tracings, there are many op-
tions for management.

If the case described above sounds 
familiar, it may be that you read Editor 
in Chief Dr. Robert L. Barbieri’s editorial 
on Category-II FHR tracings in the April 
2011 issue of OBG Management.4 That 
essay described a number of common 
conservative corrective measures appli-
cable for Category-II tracings, including the 
three interventions the OB performed. 
Other measures:
• reduce or stop infusion of oxytocin
• discontinue cervical ripening agents
• consider administering a tocolytic, such 

as terbutaline, if tachysystole is present or 
if uterine contractions are prolonged or 
coupled

• consider the option of amnioinfusion if 
variable decelerations are present.4,5 

Systematic review of the oxygen pathway, 
from the environment to the fetus (maternal 
lungs, heart, vasculature, uterus, placenta, 
and umbilical cord), can facilitate recollec-
tion of all of these measures. In  addition, a 
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It is extremely  
common for a  
Category‑II  
tracing to remain in 
Category II despite 
implementation of  
all available  
conservative  
corrective measures

simplified “A-B-C-D” approach to the man-
agement of a Category-II FHR tracing is 
helpful (TABLES 2 and 3, pages 33 and 34):
 A Assess the oxygen pathway
 B  Begin conservative 

corrective measures
 C Clear obstacles to rapid delivery
 D  Determine decision-to-

delivery time.6,7

As the obstetrician in the opening 
scenario knows all too well, conservative 
corrective measures do not always trans-
form FHR tracings from Category II to 
Category I. In fact, it is extremely common 
for a  Category-II tracing to remain in Cate-
gory II despite every conservative corrective 
measure in the book. This article presents a 
practical, systematic, standardized approach 
to the management of a persistent Category-
II FHR tracing.

CASE  Continued
When the OB’s preliminary interventions fail to 

nudge the FHR tracing back to Category I, she 

stops oxytocin and administers terbutaline. 

She even tries amnioinfusion. Still, the FHR 

tracing remains in Category II. 

“What now?,” she wonders.

If conservative measures do not correct the 
FHR tracing to the satisfaction of the clini-
cian, it is prudent to plan ahead for the possi-
ble need for rapid delivery. In a standardized 
“A-B-C-D” approach to FHR management, 
the next step is “C”: Clear obstacles to rap-
id delivery. This step does not constitute a 
commitment to a particular time or method 
of delivery. It simply serves as a reminder of 
common sources of unnecessary delay so 
that they can be addressed in a standardized, 
timely manner (FIGURE, page 35).

Standardization has long been rec-
ognized as an essential element of patient 
safety, and a growing body of contemporary 
evidence confirms that standardization can 
reduce adverse outcomes and malpractice 
claims.8–10 In FHR monitoring, standardiza-
tion can help ensure that common obstacles 
to rapid delivery are not overlooked and 
that decisions are made in a timely fashion. 
TABLE 3 identifies common obstacles to rap-
id delivery, groups them in five major cat-
egories, and organizes them in non-random 
order. From largest to smallest, these catego-
ries include the facility, staff, mother, fetus, 
and labor.

Because many of these examples are 
viewed by clinicians as “common sense,” 
they do not always receive the serious, sys-
tematic attention they deserve. Instead, they 
are often left to the vagaries of random recall 
and are frequently overlooked, jeopardizing 
patient safety and inviting criticism. An easy 
way to minimize the error inherent in ran-
dom recall is to use a simple checklist and 
to post it in a conspicuous location on the 
labor-and-delivery unit. 

Next step: “D” – Determine the 
decision‑to‑delivery time
After appropriate conservative measures 
have been implemented and obstacles to 
rapid delivery have been cleared away, it 
is sensible to take a moment to estimate 
the time needed to accomplish delivery in 
the event of a sudden emergency. This step 
should be addressed by the clinician who 
is ultimately responsible for performing 

TABLE 1  3‑tier fetal heart‑rate classification system

Category Description

I fetal heart-rate (fhr) tracings include all of the following:

• baseline rate is 110–160 bpm

• baseline fhr variability is moderate

• accelerations are present or absent

• late or variable decelerations are absent

• early decelerations are present or absent

II Includes all fhr tracings not included in Category I  
or Category III

III fhr tracings include:

• absent baseline fhr variability plus:

   – recurrent late decelerations

   – recurrent variable decelerations

   – bradycardia

• sinusoidal pattern

Source: adapted from Macones Ga, et al.1
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A common but  
preventable error  
is to postpone a  
difficult but clinically 
necessary decision 
in the hope that the 
situation will resolve 
on its own

 operative delivery, should it become neces-
sary. The time between decision and delivery 
can be estimated systematically by consider-
ing individual characteristics of the facility, 
staff, mother, fetus, and labor. TABLE 3 sum-
marizes examples of factors that can have an 
impact on this estimate. 

Clinical judgment is required
Management steps A, B, C, and D are rela-
tively uncontroversial, readily amenable to 
standardization, and represent the over-
whelming majority of decisions that must 
be made during labor. These steps do not 
replace clinical judgment. On the contrary, 
they encourage the systematic, timely appli-
cation of clinical judgment. 

However, if the FHR tracing has not re-
turned to Category I by the time A, B, C, and 
D are completed, the clinician must make a 
decision about whether to continue to wait 
for spontaneous vaginal delivery or to expe-
dite delivery by other means. This decision 
balances the estimated time until vaginal 
delivery against the estimated time until the 

onset of metabolic acidemia and potential 
injury. 

The estimate of the time until vaginal 
delivery is guided by the usual obstetric con-
siderations, including the three “P’s”: 
• Power – uterine contractions
• Passenger – the fetus
• Passage – the pelvis.

The estimate of the time until the onset 
of metabolic acidemia and potential injury is 
guided by limited data suggesting that meta-
bolic acidemia usually does not appear sud-
denly, but can evolve gradually over a period 
of approximately 60 minutes.15 This general 
statement applies only to FHR tracings that 
are normal initially and subsequently devel-
op minimal to absent variability with recur-
rent decelerations and no acute events.15 It 
does not constitute a “safe harbor.”

The inherent imprecision of these esti-
mates can make the decision difficult. One of 
the most common preventable errors at this 
stage of FHR management is to postpone a 
difficult but clinically necessary decision in 
the hope that the situation will resolve on its 
own. Despite the difficulty, the standard 

TABLE 2  Conservative corrective measures to improve fetal oxygenation

“A”
Assess oxygen pathway

“B”
Begin corrective measures if indicated

Lungs airway and breathing Supplemental oxygen (10 l) using a tight-
fitting, non-rebreather face mask for at 
least 15 minutes

Heart heart rate and rhythm Position changes

IV fluid bolus (500–1,000 cc of isotonic 
fluid over 20 min)

Correct hypotension

Vasculature Blood pressure

Volume status

Uterus Contraction strength

Contraction frequency

Baseline uterine tone

exclude uterine rupture

Stop or reduce uterine stimulants  
(oxytocin, prostaglandin)

Consider uterine relaxant (terbutaline)

Placenta Placental separation

Bleeding vasa previa

Cord Vaginal exam

exclude cord prolapse

Consider amnioinfusion

Courtesy of David A. Miller, MD
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If a decision is made 
to expedite delivery, 
the rationale should 
be documented,  
and the plan should  
be implemented  
as rapidly and safely  
as possible

of care mandates that a decision must be 
made using the best information available.

If a decision is made to expedite deliv-
ery, the rationale should be documented, 
and the plan should be implemented as 
rapidly and safely as feasible. If a decision is 
made to continue to wait, the rationale and 
plan should be documented, and the deci-
sion should be revisited after a  reasonable 

period of time, usually in the range of  
5 to 15 minutes in the second stage of labor. 

“Deciding to wait” is distinctly different 
from “waiting to decide.” The former reflects 
the timely application of clinical judgment; 
the latter suggests procrastination.

CASE  Resolved
The OB evaluates the patient again. The FHR 

TABLE 3  Steps involved in preparing for delivery

“C” 
Clear obstacles to rapid delivery

“D” 
Determine decision‑to‑delivery time

Facility Operating room availability

equipment

facility response time

Staff Notify:

   Obstetrician

   Surgical assistant

   anesthesiologist

   Neonatologist

   Pediatrician

   Nursing staff

Consider staff:

   availability

   training

   experience

Mother Informed consent

anesthesia options

laboratory tests

Blood products

Intravenous access

Urinary catheter

abdominal prep

transfer to Or

Surgical considerations

  (prior abdominal or uterine surgery)

Medical considerations

  (obesity, hypertension, diabetes, Sle)

Obstetric considerations

  (parity, pelvimetry, placental location)

Fetus Confirm:

   estimated fetal weight

   Gestational age

   Presentation

   Position

Consider factors such as:

   estimated fetal weight

   Gestational age

   Presentation

   Position

Labor Confirm adequate monitoring of 
uterine contractions

Consider factors such as:

   arrest disorder

   Protracted labor

   remote from delivery

   Poor expulsive efforts

Courtesy of David A. Miller, MD



tracing remains in Category II. The baseline 

rate is 150 bpm, variability is moderate, 

accelerations are present, and there are 

variable decelerations with every other 

contraction. The cervix remains dilated to  

6 cm despite more than 2 hours of adequate 

contractions. Secondary arrest of dilatation 

is diagnosed, and cesarean delivery is 

recommended. Shortly thereafter, a vigorous 

baby is born. As the presence of moderate 

variability and accelerations predicted, the 

5-minute Apgar score is normal. Assessment 

of the umbilical artery blood gas confirms 

the absence of metabolic acidemia, and the 

newborn course is uneventful.

The paradox of FHR monitoring
The greatest strength of intrapartum FHR 
monitoring is the ability of moderate vari-
ability or accelerations, or both, to predict 

normal neurologic outcome with an ex-
tremely high degree of reliability.1,11,12 One of 
the greatest weaknesses of FHR monitoring 
is the inability of an “abnormal” tracing to 
predict abnormal neurologic outcome with 
any clinically relevant degree of accuracy. 
The false-positive rate of FHR monitoring for 
predicting cerebral palsy has been reported 
to exceed 99%, yielding a positive predictive 
value of less than 1%.1,13 This imprecision is 
explained in part by the relative rarity of in-
trapartum hypoxic neurologic injury, and 
in part by the mitigating interventions that 
are frequently prompted by FHR “abnor-
malities.”14 However, these explanations do 
not alter the fact that the positive predictive 
value of intrapartum FHR monitoring, as it is 
used in actual clinical practice, is essentially 
zero. 

Reasonable management decisions 
simply cannot be based on the results of a 
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Decision model for management of intrapartum fetal heart rate (FHR)
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test that is virtually always wrong. On the 
other hand, the negative predictive value of 
intrapartum FHR monitoring is nearly 100%. 
A test that is virtually always right is the ideal 
foundation for rational decision-making. 

Standardization of intrapartum FHR 
monitoring promotes safety by reducing un-
necessary complexity and minimizing the 
error inherent in random recall. However, 
the technology can achieve its potential only 
if it is used appropriately. Trying to use intra-
partum FHR monitoring to diagnose neuro-
logic injury is a recipe for failure. In contrast, 
relying on the presence of moderate vari-
ability or accelerations, or both, to confirm 
adequate fetal oxygenation allows the clini-
cian to formulate and articulate a rational, 
evidence-based plan of management that 
reflects consensus in the literature. 
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