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BOX 29-1

N9910V 11790 11D 090N DIINN D) DXV AN NI TIDMN HPWNI 1PINN DN DIOYIVIN 9Py 0312701

DNTPNN NTOYI12PINY B0»I2IYN OPNNRD 0NN

NNTPIN D199 19990 399

SPYONODT NI DINNNN DIDIMINIT DI9ANI/IPD 2399 1PN XY DIWINN 40-50% 2

SIPINIHVNINY NNV NNTPIN NTY DY DIV P2 DIV DIDINNT DIINN

DEMOGRAPHIC PROFILE OF WOMEN WITH

SPONTANEOUS PRETERM BIRTH

History of genital tract colonization, infection, or

instrumentation

« Urinary tract infection and bacteriuria

» Sexually transmitted infections such as Chlamydia,
gonorrhea, human papillomavirus, or Trichomonas

» Bacterial vaginosis

» Cervical dysplasia and treatment for this diagnosis

» Spontaneous or induced abortion

Black race

Bleeding of uncertain origin in pregnancy

History of a previous spontaneous preterm birth

Uterine anomaly

Use of assisted reproductive technology

Multifetal gestation

Cigarette smoking, substance abuse

Prepregnancy underweight (body mass index <19.6) and

prepregnancy obesity (body mass index >30)

Periodontal disease

Limited education, low income, and low social status

Late registration for prenatal care

High levels of personal stress in one or more domains

of life

BOX 29-2 DEMOGRAPHIC AND MEDICAL PROFILE OF
WOMEN WITH INDICATED PRETERM BIRTH

- Diabetes mellitus diagnosed before or during pregnancy

= Chronic or acute (preeclamptic) hypertension
» Obstetric disorders or risk conditions in the current or
previous pregnancy
* Preeclampsia
» Previous uterine surgery (e.g., prior cesarean delivery
via a vertical or T-shaped uterine incision)
* Cholestasis
* Placental disorders
+ Placenta previa
= Premature separation (abruption) of the placenta
Medical disorders
+ Seizures
*« Thromboembolism
« Connective tissue disorders
« Asthma and chronic bronchitis
+ Maternal human immunodeficiency virus or herpes
simplex virus
+ Obesity
*+ Smoking
Advanced maternal age
Fetal disorders
+ Fetal compromise
« Chronic (poor fetal growth)
« Acute (fetal distress; for example, abnormal fetal
testing on a nonstress test or biophysical profile)
+ Excessive (polyhydramnios) or inadequate
(oligohydramnios) amniotic fluid
» Fetal hydrops, ascites, blood group
alloimmunization
« Birth defects
« Fetal complications of multifetal gestation (e.g.,
growth deficiency, twin-to-twin transfusion
svndrome)
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BOX 29-4 CLINICAL EVALUATION OF PATIENTS WITH
POSSIBLE PRETERM LABOR

1. Patient presents with signs/symptoms of preterm labor

+ Persistent contractions, painful or painless

+ Intermittent abdominal cramping, pelvic pressure, or
backache

* Increase or change in vaginal discharge

+ Vaginal spotting or bleeding

2. General physical examination

+ Sitting pulse and blood pressure

+ Temperature

+ External fetal heart rate and contraction monitor

3. Sterile speculum examination

. pH

+ Fern

+ Pooled fluid

+ Fibronectin swab (posterior fornix or external cervical
os, avoiding areas with bleeding)

* Cultures for Chlamydia (cervix), Neisseria
gonorrhoeae (cervix), and group B Streptococcus
(outer third of vagina and perineum)

4. Transabdominal ultrasound examination

+ Placental location

+ Amniotic fluid volume

+ Estimated fetal weight and presentation

+ Fetal well-being

5. Cervical examination (after ruptured membranes are
excluded)

a. Cervix >3 cm dilation, =80% effaced
* Preterm labor diagnosis confirmed. Evaluate for

tocolysis.

b. Cervix 2 to 3 cm dilation, <80% effaced
* Preterm labor likely but not established.

Monitor contraction frequency and repeat digital
examination in 30 to 60 minutes. Diagnose preterm
labor if cervix changes. If not, send fibronectin or
obtain transvaginal cervical ultrasound. Evaluate for
tocolysis if any cervical change occurs, cervical
length is <20 mm, or fibronectin is positive.

c. Cervix <2 cm dilation and <80% effaced
* Preterm labor diagnosis uncertain. Monitor

contraction frequency, send fibronectin and/or
obtain cervical sonography, and repeat digital
examination in 1 to 2 hours. Evaluate for tocolysis if
change in cervical dilation is 1 cm, effacement is
>80%, cervical length is <20 mm, or fibronectin is
positive.

6. Use of cervical ultrasound

+ Cervical length <20 mm and contraction criteria met:
preterm labor

* Cervical length 20 to 30 mm and contraction criteria
met: probable preterm labor

+ Cervical length =30 mm: preterm labor very unlikely
regardless of contraction frequency
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Evaluate obstetric, medical, or fetal causes
* Obstetric cause (e.g., preeclampsia, previa, cholestasis)
* Medical cause (e.g., chronic hypertension, lupus)
* Fetal cause (e.g., aneuploidy, polyhydramnios, growth restriction)

Y Y Y

Uncertain history None of the above Yes
* Bleeding of ? cause
* Birth >35 weeks

* 1st PTB, 2nd at term

Y Y Y

Cervical length o Rx progesterone Evaluate and Rx
16-23 weeks " (17P or vaginal) according to the
if cervical 15-16 weeks — 36 weeks specific risks
length <25 mm + identified

Serial cervical length
16-23 weeks

Y

* If cervical length <25 mm — offer cerclage
* If cervical length <15 mm — urge cerclage

—2013 AJOG (Yon D)) 19999 Agudelo ©12H’D 9NN

Vaginal progesterone vs cervical cerclage for the prevention of preterm birth in women with a sonographic short

cervix, previous preterm birth, and singleton gestation
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Vaginal progesterone in women with asymptomatic sonographic short cervix in the midtrimester decreases
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Short cervix identified with
transvaginal ultrasonography

p

Singleton gestation

p

No prior spontaneous
preterm birth

N

Y

Vaginal progesterone
supplementation
should be offered if
cervical length is
20 mm or less
before or at
24 weeks of gestation

Prior spontaneous
preterm birth and
receiving progesterone
supplementation since
16 weeks of gestation

Y

Cerclage should be
considered if cervical
length is less than
25 mm before
24 weeks of gestation
and prior preterm birth
occurred at less than
34 weeks of gestation

~

Multiple gestation

Y

No intervention has
been shown to
improve outcomes

NEJM 2014

MANAGEMENT OF PRETERM PARTURITION
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Initial prenatal visit
Comprehensive obstetrical history
Ultrasonographic confirmation of gestational age
and number of fetuses

Is there a history of spontaneous preterm birth?
(i.e., a singleton live birth at 16%/7-36/7 wk
of gestation or stillbirth before 24 wk presenting
as labor, ruptured membranes, advanced
cervical dilatation, or effacement)

|
Yes

f

Prescribe 170HPC, 250 mg IM
weekly from 169/7-366/7 wk
of gestation

l

Measure TVCL every 14 days
from 16-24 wk of gestation,
every 7 days if CL <30 mm

If TVCL <25 mm before

24 wk of gestation:

Consider cerclage suture,
especially if patient had
prior spontaneous pre-
term birth at <28 wk or
if membranes are visible

Continue progesterone
treatment

Is this a singleton pregnancy?

|
Yes

i

1
No

i

Does the patient have signs or symptoms
of parturition (e.g., persistent pelvic pressure,
cramps, or spotting or vaginal discharge)?

Progestogens are ineffective
and cerclage may increase
the risk of preterm birth

[
Yes

i

Have TVCL
performed by

|
No

f

Use one of the following suggested site-specific
screening strategies:

credentialed
ultrasonographer

Universal TVCL screening at 18-24 wk
of gestation
Universal TACL screening at 18-24 wk
of gestation, until CL <35 mm
Selective TVCL screening of women with
the following risk factors:
Prior preterm birth at <34 wk of gestation

with unknown cause, or twin birth
TVCL 25 mm <« TVCL21-25mm | TVCL <20 mm History of genitourinary infection
Conception with fertility drugs
Measure TVCL once Black race
more in 7-14 days Previous cervical surgery
BMI <19.6 or >35.0
| Periodontal disease
Provide routine Prescribe vaginal
prenatal care progesterone daily
(200-mg capsules
or suppositories
or 90-mg gel) until
36 wk of gestation
18
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Evaluate obstetric, medical, or fetal causes
» Obstetric cause (e.g., preeclampsia, previa, cholestasis)
* Medical cause (e.g., chronic hypertension, lupus)
* Fetal cause (e.g., aneuploidy, polyhydramnios, growth restriction)

Y Y Y

Uncertain history None of the above Yes
* Bleeding of ? cause
* Birth >35 weeks

* 1st PTB, 2nd at term

Y \ Y

Cervical length - Rx progesterone Evaluate and Rx
16-23 weeks - (17P or vaginal) according to the
if cervical 15-16 weeks — 36 weeks specific risks
length <25 mm + identified

Serial cervical length
16-23 weeks

Y

* If cervical length <25 mm — offer cerclage
* If cervical length <15 mm — urge cerclage
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Short cervix identified with
transvaginal ultrasonography

pa

Singleton gestation

e

No prior spontaneous
preterm birth

~

Y

Vaginal progesterone
supplementation
should be offered if
cervical length is
20 mm or less
before or at
24 weeks of gestation

Prior spontaneous
preterm birth and
receiving progesterone
supplementation since
16 weeks of gestation

Y

Cerclage should be
considered if cervical
length is less than
25 mm before
24 weeks of gestation
and prior preterm birth
occurred at less than
34 weeks of gestation

.

Multiple gestation

 J

No intervention has
been shown to
improve outcomes




26

NEJM 2014
MANAGEMENT OF PRETERM PARTURITION

Initial prenatal visit
Comprehensive obstetrical history
Ultrasonographic confirmation of gestational age
and number of fetuses

Is there a history of spontaneous preterm birth?
(i-e., a singleton live birth at 16%/7-366/7 wk
of gestation or stillbirth before 24 wk presenting
as labor, ruptured membranes, advanced
cervical dilatation, or effacement)

[
Yes

i

Prescribe 170HPC, 250 mg IM
weekly from 16%/7-366/7 wk
of gestation

l

Measure TVCL every 14 days
from 16-24 wk of gestation,
every 7 days if CL <30 mm

Is this a singleton pregnancy?

|
Yes

i

|
No

i

Does the patient have signs or symptoms
of parturition (e.g., persistent pelvic pressure,
cramps, or spotting or vaginal discharge)?

Progestogens are ineffective
and cerclage may increase
the risk of preterm birth

l

If TVCL <25 mm before

24 wk of gestation:

Consider cerclage suture,
especially if patient had
prior spontaneous pre-
term birth at <28 wk or
if membranes are visible

Continue progesterone
treatment

[
Yes

f

Have TVCL
performed by

]
No

i

credentialed
ultrasonographer

TVCL >25 mm

-

TVCL 21-25 mm

Measure TVCL once
more in 7-14 days

—

|

Provide routine
prenatal care

TVCL <20 mm

Use one of the following suggested site-specific
screening strategies:
Universal TVCL screening at 18-24 wk
of gestation
Universal TACL screening at 18-24 wk
of gestation, until CL <35 mm
Selective TVCL screening of women with
the following risk factors:
Prior preterm birth at <34 wk of gestation
with unknown cause, or twin birth
History of genitourinary infection
Conception with fertility drugs
Black race
Previous cervical surgery
BMI <19.6 or >35.0
Periodontal disease

Prescribe vaginal
progesterone daily
(200-mg capsules

or suppositories
or 90-mg gel) until
36 wk of gestation
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Cerclage for the Management of Cervical Insufficiency
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do not appear to have a clinically significant rate of second-trimester
loss or preterm birth. However, women in whom a large cone
specimen was removed or destroyed (including cervical
amputations), or who have undergone
multiple prior procedures, probably have an increased risk
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Box 1. Indications for Cervical Cerclage in
Women With Singleton Pregnancies ¢

History

- History of ane or more second-trimester pregnancy
losses related to painless cervical dilation and in the
absence of labor or abruptio placentae

 Prior cerclage due to painless cervical dilation in the
second trimester

Physical Examination

- Painless cervical dilation in the second trimester

Ultrasonographic Finding With a History of Prior

Preterm Birth

 Current singleton pregnancy, prior spontaneous
preterm birth at less than 34 weeks of gestation,
and short cervical length (less than 25 mm) before
24 weeks of gestation
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3. diminished cervical competence, either from a
primary anatomic defect or from early pathologic cervical
ripeningearly pathologic cervical ripening
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defined as a midtrimester cervical dilation of at least 2 cm, visible membranes, and no
other predisposing cause (labor, infection, bleeding, ruptured membranes)
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+ The optimal management of women who present with cervical insufficiency in
evolution remains indefinite.

« Although emergent cerclage may benefit some, patient selection remains largely
empiric.

» Although not standard care, the evaluation of amniotic fluid makers of infection
and inflammation appears to have important prognostic value, but it is still unclear
whether and to what extent the results should direct patient management.

[=k=) =34

991 MNONA NPY MNNOND DY INNSN DY NPNINY  »

29

Commented [L11]: 1995- The Eunice Kennedy Shriver National
Institutes of Child Health and Human Development (NICHD)
Maternal-Fetal Medicine (MFM) Units Network completed a study
of 2915 unselected women with a singleton pregnancy that
underwent a blinded cervical sonographic evaluation at 24 weeks’
gestation.
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FIG 33-17 Progression of compromise in various monitoring systems. This figure summarizes the early and late responses to placental insuffi-
ciency. Doppler variables in the placental circulation precede abnormalities in the cerebral circulation. Fetal heart rate (FHR), amniotic fluid volume
(AFV), and biophysical profile score (BPS) are still normal at this time, and computerized analysis of fetal behavioral patterns is necessary to
document a developmental delay. With progression to late responses, venous Doppler abnormality in the fetal circulation is characteristic and
often precedes the sequential loss of fetal dynamic variables and frequently accompanies the decline in AFV. The decline in biophysical variables
shows a reproducible relationship with acid-base status. Because the BPS is a composite score of five variables, an abnormal BPS less than 6
often develops late and may be sudden. Absence or reversal of the ductus venous a-wave, decrease of the short-term variation (STV) of the
computerized FHR analysis, spontaneous late decelerations, and an abnormal BPS are the most advanced testing abnormalities. If adaptation
mechanisms fail and the fetus remains undelivered, stillbirth ensues. CPR, cerebroplacental ratio.

2JUGR 2 D"NIXNI D'NTRIN "'1'Y

UA NT1I21N2 072V 179172 XN 0Y701naR 0 nt7wn 0T '7on 30% Ywnd **

AEDV/REDV < 100 DTN "79n 60-70% wxd **

A/REDV ny nnaivn 50-80% a2 nmnn nmopion **

.CSI TR 'Y I ,30% 2 IUGR n nnimn Timd nx11 UA nowwin'? 1791m win'y **
D'D12'07 N'MIYNWN MIWPd DR K7 brain sparing 7w nrrp **

NNINN 2 '9 € |70 NI'VO 2 7yn O10PITA NTIAANA N2V W TWURD **



51

10

IUFD 7 2N aion A0 TION DY NI NN DY IY'Y >



52

IUGR 7w ay'ani Ypo

IUGR? ]12'0 'm127 [IN27 w* [IMn 75 € ACOG '9%7*
IUGR2 TIwN? NoIxANN NIvIAY 3< 7w 1o .24 yiaw INX7 1172 751 0119 N pIm w <«
.US y¥27 € IUGR?7 [12'0 'MNIAQ IX OITAI9N NAIA NN 'WIR W' DX €

[271 779172 D"I'W ,0NN DAL '1'Y DI DY LIUGR 7w nniuorn — IUGR Dy DIt |12'0 mn*

< aTanax”

mndn NN % 25 9w j1n'o < 0TI NN IUGR DI 2y 711y

WY [IMNa ''o 4 ' € IUGR oy ninimin 2

DNV N0 ,(N77D DIXA N 2 '9 D71y IUGR 7 [12'0N N2 YNy 733) Md 0T YNn'7 ANt — IUGR-7 niroanw vy niznn
[12'0 3 '0) N'M71a1 N*O7INR L (IUGR NINNONNY |12'0 25% Tv) n"7D ninn ,01917 ,APLA ,(0'0*71701 7w VIN7XA) NIMN
Jmn anie'm L (n'opIon 1w 1122111) N'wnan Nt LIBD L a7z nitnn LIUGRY

TORCH — jimn2a nin ni7nn 2y 1a%-

IUGR? [12'0 3 '© nvn |Iw'y-

[UGR? |12'0 n7yn NIMn 2 ¥ NNN € NMIT?'n nTnax-

IUGR? |15'0 n'7yn — IVF-

[15'0 n2yn 30 7yn BMI — nnwn-

NP L,["TIR ,NIAA [12'2 D' T'RNVO L,'V079IRI'VIX L,|"ID0I717'Y ,717110X 'y 7172 XV — IUGRY? 120 Niyny NI9INN-
'0'NI9TM [11'N2

< a"aF
JMn viw 757 n"o 159 nuw o1mis? o0ars o'o'sn'on |2 7nnn 20 viawn 7nn
.N7'T22 noxN 7Y T'yn n"o 4 7w Ninx 20 yiaw (nx?

< mnin po*

YR 2VONNV
W7 12'02 0y < MOM 0.8 > PAPPA r PAPPA2 NT!

4

N7Y Np'o0 PLGFa nT
N'7N112X N'YV1079] DIV

1Y YVoN"v
I AFP 2 'y
1 HCG a2 n"y

IUGR7 722 1201 N*7n111ax N'X010791 DNIYR

n7un MOM 2-2.5 2un 7aam 1 7w
5-10 '0 IUGR 7 |1D'0

A

DN W 17917 *

2y nnimnt IUGR LPIH-7 2w ¢ .0072191N00 NYYTN Ny9n 7 T'vn < DN 71y 7w 179172 ny1on
220N P2 DY DA DN IV DY

N7 NN K71 NYR 27NN IRt Nl 'y onn iy

210 NPV W' 'n 0NN Iy 179177

*k%k

?1'T 0y IUGR IX DT7in PET nITn? 712' Th'a PAPPA ,0Nn Iy 7w PL 'anx 17 'anx BMI ,nnTIz n1von 7w Al
.5-10% 7w FP 1 80-90% TV

11



53

IUGR ny"n

NTIRAND DYISWND IN2IA X7 1217712 ,D 'u 120 NAITha 'Y
72X 7'vD NoIN XY 07w 0T Y70 NINNODNN N9W'Y T My*n 1Nl [12'N 190X [hn *
bilateral uterine notch XN AWK (N2ya IUGR IXKPET ,T"7' ,n"7'91anN0) Niaa [13'02 NiinY 31 |1 "'ooxX |nn *
.80%> 2 n'n"7¥ a7nn n'noNd ndia 12-14 yiawa
Y'min X7 .n"7wn 0'TanaRn 7w noipnn ,12-16 yiaw 2 13'0a 0'wia (a"n 100) qima j11'na 190X 7'nnin? Ynin®
.34 yiawa 2'09n7 N1 .JLAN [D1TA DMINA YYN 17V [IYXRI 100NM0] '1'90X NnY

1 |

12



DIAGNOSTIC TEST RESULTS

SEFW <10th percentile in
combination with Doppler

| |

Anatomy survey and
amniotic fluid volume

MNormal analomy,
normal AFI, or
oligohydramnios

Umbilical artery
Middle cerebral artery Doppler

If both normal

Cerebroplacental ratio

l Normal

Repeat examination at 14 days —

f———Brain sparing #

LIKELY DIAGNOSIS

Fetal anomaly —b Aneuploidy

Syndromes
Polyhydramnios sl Viral infection

Elevated index, AREDV
Placental insufficiency

Decreased ratio

If normal sl | Constitutionally small fetus

FIG 33-13 An integrated diagnostic approach to the fetus with suspected fetal growth restriction. This figure displays a decision tree following
the evaluation of fetal anatomy, amniotic fluid volume, and umbilical and middle cerebral artery Doppler. The most likely clinical diagnosis based
on the test results is presented on the right-hand side. A high index of suspicion for aneuploidy and viral and nonaneuploid syndromes needs
to be maintained at all times. AFl, amniotic fluid index; A/REDV, absent/freversed end-diastolic flow; SEFW, sonographically estimated fetal
weight. (Data from Unterscheider J, Daly S, Geary MP, et al. Optimizing the definition of intrauterine growth restriction: the multicenter prospec-
tive PORTO Study. Am J Obstet Gynecol. 2013;208:290.e1-e6.)
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IUGR UNLIKELY

Normal AC, AC growth
rate and HC/AC ratio
UA, MCA Doppler, BPS,
and AFV normal

Asphyxia extremely rare
low risk for intrapartum
distress

Deliver for obstetric or
maternal factors only,
follow growth

IUGR

AC <5th, low AC growth
rate, high HC/AC ratio,

abnormal UA andlor CPR,

normal MCA and veins,
BPS =8M0, AFV normal

IUGR diagnosed based

on above criteria

Low MCA, normal veins
BPS =810, AFV normal

Asphyxia extremely rare
Increased risk for intrapar-
tum distress

With blood flow redistribution

Hypoxemia possible,
asphyxia rare
Increased risk for
intrapartum distress

Deliver for obstetric or
maternal factors only,
Every 2 weeks Doppler
Weekly BPS

Deliver for obstetric or
maternal factors only,
weekly Doppler

BPS 2 times/week

With significant blood flow redistribution

UA A/REDV
normal veins
BPS =6M0,
oligohydramnios

Significant redistribution
present

Increased DV pulsatility
BPS =6M0,
oligohydramnios

Compromise by above
criteria

Absent or reversed DV
a-wave, pulsatile UV
BPS <6/10,
oligohydramnios

Hypoxemia commaon,
acidemia or asphyxia
possible

Onset of fetal compromise

With proven fetal compromise

Hypoxemia commaon,
acidemia or asphyxia likely

With fetal decompensation

Cardiovascular instability,
metabolic compromise,
stillbirth imminent, high
perinatal mortality
irrespective of intervention

=34 weeks: deliver
<32 weeks: antenatal
steroids

Repeat all testing daily

=32 weeks: deliver
<32 weeks: admit,
Steroids, individualize
testing daily vs. tid

Deliver at tertiary care
center with the highest
level of NICU care
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FIG 33-6 Umbilical artery flow-velocity waveforms. A, The normal umbilical artery flow-velocity waveform has positive end-diastolic velocities
that increase toward term, reflecting a falling blood flow resistance in the villous vascular tree. B, Moderate abnormalities in the villous vascular
structure raise the blood flow resistance and are associated with a decline in end-diastolic velocities. When a significant proportion of the villous
vascular tree is abnormal, end-diastolic velocities may be absent (C) or even reversed (D).
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FIG 33-8 Middle cerebral artery flow-velocity waveform. A, The normal middle cerebral artery flow pattern has relatively little diastolic flow. With
progressive placental dysfunction, an increase in the diastolic velocity results in a decrease in the Doppler index (brain sparing). B, With brain
sparing, the systolic downslope of the waveform becomes smoother so that the waveform almost resembles that of the umbilical artery. The
associated rise in the mean velocity results in a marked decline in the Doppler index.

NN N AT

FIG 33-7 Venous flow-velocity waveform. A typical venous flow-
velocity waveform is shown. The triphasic waveform (systole [S],
diastole [D], atrial contraction [a]) reflects volume flow changes during
the cardiac cycle. With descent of the atrioventricular valves during
ventricular systole, intraatrial pressures fall, and increased forward
flow during the S-wave is observed. A temporary decrease in forward
flow occurs when the atrioventricular valve ring ascends at the end
of ventricular systole, producing the first trough in the flow-velocity
waveform. When atrial pressures exceed intraventricular pressures,
the atrioventricular valves open, resulting in the rapid influx of blood
into the ventricles. The associated increase in venous flow results in
the D-wave. With initiation of a new cardiac cycle, atrial contraction
results in a sharp rise in intraatrial pressure and a decline in venous
forward flow. This second trough is called the a-wave because it is
produced by atrial contraction.
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FIG 33-14 Normal and abnormal precordial venous flow-velocity waveforms. The inferior vena cava and ductus venosus are the most commonly
evaluated precordial veins, whereas the umbilical venous flow-velocity waveform is predominantly assessed qualitatively. A, The inferior vena
cava shows the typical triphasic pattern with systolic and diastolic peaks (S, D, respectively). B, The a-wave may be reversed under physiologic
conditions. C, An abnormal inferior vena cava flow-velocity waveform shows a relative decrease in forward flow during the first trough, the
D-wave, and the a-wave. D, Under extreme circumstances, flow may be reversed during the first trough (asterisks). E, In contrast to the inferior
vena cava, the ductus venous has antegrade blood flow throughout the cardiac cycle with forward velocities during the S-, D-, and a-waves.
F, A decrease in atrial systolic forward velocities (asterisks) is the first sign of abnormality and results in an increased Doppler index. G, With
marked elevation of central venous pressure, blood flow may reverse during atrial systole.
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[ initial visit <12 weeks |
[
| | | |

Datarmine viability and Offer screening for Counsel on risks, axpectad Assass nutritional status, baseline
placentation aneuploidy outcomes, pregnancy management HgB, set BMI-specific weight gain goals
12-20 weeks

Routine visits evary 2 weeks aftar 16 weeks

PTB Foliow BMI-specific maternal For monochorionic twins, monitor for TTTS with
surveillance weight gain ultrasound every 2 weeks starting at 16 weaks

If twin gestation is only risk factor for If additional risk factors for
PTB, TVCL with anatomy scan PTB, initial TWCL 16 weaeks

20-28 weeks
Routine visits every 2 weaks if TVCL =25 mm and no other risk
factors for adverse outcomes, but weekly if TVCL <25 mm or
concern for other developing complications (e.g., preaclampsia)

Ultrasound anatomy and growth Preterm birth surveillance: TVCL, fFM, Follow BMI-specific
surveillance andfor digital exam if symptomatic maternal weight gain

TVCL <25 mm: Advise activity TVCL 26-34 mm: TVCL =35 mm or fFN negative: Reassuring,
resfriction, vaginal progesterone Individualize can stop TVCL if length is stable

28+ weeks
Routine visits every 2 weaks if negative risk assessment
Routine visits every 1 week once antenatal testing is
begun, sooner if positive risk assessment
(short TVCL, +fFN, elevated BP, etc.)

I
l J I |

Ongoing PTB Monitor weight gain, HgB, GDM Ultrasound surveillance and . .
surveillance screening, proteinuria‘maternal BP antenatal testing Discuss delivery planning

—

Digital exams if fFN or TVCL
symptomatic if symptomatic
FIG 32-12 Suggested algorithim for antepartum management of twin gestations. BMI, body mass index; BP, blood pressure; fFN, fetal fibronectin,

GDM, gestational diabates mellitus; Het, hematocrit; HgB, hemoglobin, PTE, pretarm birth; TVCL, transvaginal cencal length; 5, twin-twin
transfusion syndrome.

26



96

T2 Nitailo

(DT ™M) 0MIXN jIDA TN A NN

DTN 77 avnn X7 €< DCDAx T'n' "aly nin -

YN NN v nnimn? ona? a1y mn? un whvwnn nn onawn TN 7w nnimn MCBA imna -
PTIN DR ym' T 770w nndin 'R .(10-30%) Tww Naivn 7w mivnwn a7 e ik (10% Ty)
TIwN "y

Y¥27 U o .'NN NAIVN 7W NN NIRRT Nan 7y nanax? Jimoa MCA 217917 yya? Ynm
J'Nm N7 nimy anK? "OMRI IR ynw 9w nyxnxa "awn nm 7w o

:D'MIXN] NNTRIN nT'? Ny'an

nNTRIN NT27 722m [12'0 < 24 'awa n" 25 NN DMIKN NI IR =
32 yiaw 197 nnTpm nT'7 7w nNwoXYT? prn Xam n'n 28 yiawa farn 'oanao jnan .
| | |

NT'77 112'0 27% € n'nikNa 24 yiawa TVUS 1 nn 25> anix*

N217 [N DXDI D'INNA DDIA'0 32 yiaw 197
32 yiaw 197 n1%7 12'0 29% < 301 28 yiawa arn FEN *

12% — nnT7m AT 1 niviw 28>PTLY7 j15'0 50% < nn 15 >axix + arn FEN *
: ) JIXY ININD N 1w

20 vaw? nnnn n"n 25> INIX IR n7un € (nn 25 7yn ' niRn ox 0a) e IR 20%a iy
yIim? ' |I'n [1>'0
32 yiaw? nnnn PTL7 '15'0 30% 18-24 yiaw 2 1ix'pzin DX

MzMCa 10-15% TTTS ,IUGR .2

* 32 yiaw 197 omixna nnTm AT 12%3 7w 1D'o
v - 20% wn NTa ne T i
36%n ' - 20% yn NTa nrroaTipo 210 a1 24% "n 20 ¥ 1

1770 ppma TTTS* nnTzIn AT'77 '12'0 66% € n'n 10 WX IR
(nn 12<) pawn 2 CRL 2 o NNNSn LYNY DMIXNA NNTEIA ATY NYNY NN 71910 'R
nniynun 1M TTTS nno? j1p'on |'pn DV * TR 1MAY pmna

|02 9j'ni O™ NIND Y¥a7 N1 121 16 yiawa ™*

nyan? o1

DY 0'Y11 ,19'N7 .7'WD NoIn X7 € 'myan ANixen L1
.2 19 NNTRIA DTY7 12'0 N7YND AR 17'9X DMIND [N IXIPNA INIY
.ONTN INIX NP'90 'R 7Y NMIVO'N DY NW'RYT? DMINN [N IIRIX 1917 DIpn W'

7¢ NMIVON W'WI NN7 TWOK) D'AINN ¢ NNTRIN NT7 Ny'ana 7'va ndin X7 jnvoand IM 9w wiaw |nn- .2
[INnN n'¥nna n"n 15> ¥"x IN PTL

D'2I2'0 X771 D'AIND [N DY D'YIL ANNY o 'K — nnnn- .3

NIXY NPXA [12D 012107 [12'0 NI7Y7 N71D' 17'9X D'INNA .NNJIN K7 € N'OZ7'oNo njp'u™ipio .4

DMINN] NDIN K7 DA € Pessary .5

:DMIXN [INVOAND**

1'0N [DIXA Y'MIN DIXR P71 DYWL DMIRN NN PTL ninDw Timd NN k7 - e

NTIRD ANT72 TR T DY DWRYT Ymin DMIRN] 'Mytan [NV0AND e

PTL qywa 71an i X7 omixn jnna 0'wa 500 2 12079 IX [Nuoano 72 7y 2009n STOPPIT TRIAL e
702N NPT 9 IR (1NN YN JIRD K7 e ninrmna 17alphaHP nn

27000102 1NN TR DYY ANTD WYY M 170HP Sy ANk mimnagnna e

2 1711TN APNNL NI IRIY IR DY DTNIRD NRIMN 0'Y1 [NV0AND NI Qa7 yTn 7'90n 'R e
MDD QYN NOIRN IXN X7 an 25>3xix oy oikna 170HP
[N qwn NOIRN ANt X7 an 4001 an 200 — 72021 NVOAND 7V qon "7n1T 7NNna

27



Number on Type of Duration of P value

Author, Year | Progesterone/ Progesterone treatment (95% ClI)
Placebo and Dose
Fonseca et al, 11/13 Vaginal 24-34 wks 0.49
2007 progesterone, (0.09,2.53)
200mg daily
Rouse et al, 2007 325/ 330 IM 17-OHPC 250 16-20 wks 1.09
mg weekly until 35 wks  (0.77,1.53)
Norman et al, 247/ 247 Vaginal 24-34 wks 1.36
2009 progesterone gel, (0.89, 2.09)
90mg daily
Combs et al, 160/78 IM 17-OHPC 16-24 wks 1.46
2011 250mg weekly until 34 wks  (0.69, 3.09)
Rode et al, 334/331 Vaginal 20-24 wks 0.78
2011 progesterone, until 34 wks  (0.89,2.09)
200mg daily
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BOX 31-2 RISK FACTORS FOR PREECLAMPSIA
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« Woman born small for gestational age "
- Obesity/gestational diabetes mellitus A0ann 7"10 jann DN < nnimn
+ Multifetal gestation (20 727 nnnn IX) 40<%a .2
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« Poor outcome in previous pregnancy ’ ’ ’
- Fetal growth restriction, placental abruption, fetal death (0™aw namn ED
» Preexisting medical-genetic conditions DY 7 <nnmMajanimn 4
* Chronic hypertension PET Yw n'nnoswn nnivon .5
» Renal disease
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BOX 31-4 INTERVENTIONS USED TO
PREVENT PREECLAMPSIA

« High-protein and low-salt diet

* Nutritional supplementation (protein)
- Calcium

« Magnesium

« Zinc

+ Fish and evening primrose oil

« Antihypertensive drugs, including diuretics
« Antithrombotic agents

» Low-dose aspirin

« Dipyridamole

* Heparin

« Vitamins E and C

« Sildenafil
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Table 1. Clinical Risk Assessment for Preeclampsia*

.N70av nnmnn

Risk Level

Risk Factors

Recommendation

High'
adverse outcome
o Multifetal gestation
e Chronic hypertension
e Type 1 or 2 diabetes
e Renal disease

e History of preeclampsia, especially when accompanied by an

Recommend low-dose aspirin if the patient has
one or more of these high-risk factors

o Autoimmune disease (systemic lupus erythematosus,

antiphospholipid syndrome)

Moderate* o Nulliparity

o Obesity (body mass index greater than 30)

Consider low-dose aspirin if the patient has
more than one of these moderate-risk factors®

e Family history of preeclampsia (mother or sister)
o Sociodemographic characteristics (African American race, low

socioeconomic status)
e Age 35 years or older

e Personal history factors (eg, low birthweight or small for
gestational age, previous adverse pregnancy outcome, more than

10-year pregnancy interval)

Low e Previous uncomplicated full-term delivery

Do not recommend low-dose aspirin
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HELLP — Hemolysis, elevated liver enzymes and low platelets

((0'waTmin — NTRMLV) D''OXRN

:(0'8an 3 1IN 2 NIN9Y) NN 'u7IMn NMNvIMIRNREM - AaThIma — pvn -
, Lmaaeon (7" 1/a"n 1.25) 1 (et XY) fantra - nnoa
N'NODIMINNP'M N'O'7INN N'NIX ApY .bUTrT 'RN ,0'0'XIVODY - D'RN MAY (0T VYN

(Microangiopathic hemolytic anemia) o1 |TaX?7 "W X77 "mn n'ax. -

BOX 315 CRITERIA TO ESTABLISH THE DIAGNOSIS OF (N7yni NN 2'9) -0M32am T MK -

HELLP SYNDROME

Hemolysis (as least two of these):
» Peripheral smear (schistocytes, burr cells)
« Serum bilirubin (>1.2 mg/dL)
« Low serum haptoglobin
Severe anemia unrelated to blood loss
Elevated liver enzymes

» Aspartate transaminase or alanine transaminase at

least twice the ULN
« Lactate dehydrogenase twice or more of the ULN
Low platelets (<100,000/mm?)
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FIG 31-7 Computed tomographic scan of the liver demonstrates
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FIG 31-8 Computed tomographic scan of liver demonstrates subcapsular hematoma at presentation and 2 weeks postpartum.
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BOX 31-8

INDICATIONS AND MANAGEMENT DURING

CESAREAN DELIVERY IN HELLP SYNDROME

Indications for Cesarean Delivery

Nonreassuring fetal status

Abnormal fetal presentation

Gestation <30 weeks and Bishop score <5

Gestation <32 weeks with IUGR or oligohydramnios and
Bishop score <5

Known subcapsular liver hematoma

Suspected abruptio placentae

Management During Cesarean Delivery

General anesthesia for platelet count <75,000/mm?3
Transfuse 6 U of platelets if count <40,000/mm?
Insert subfascial drain

Secondary skin closure or leave subcutaneous drain
Observe for bleeding from upper abdomen before
closure
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BOX 31-6 MEDICAL AND SURGICAL DISORDERS OFTEN

CONFUSED WITH HELLP SYNDROME

*» 8 & 8 8 s 8 s 8 8 s & »

Acute fatty liver of pregnancy
Appendicitis

Gallbladder disease
Glomerulonephritis

Hemolytic uremic syndrome

Hepatic encephalopathy
Hyperemesis gravidarum

Idiopathic thrombocytopenia
Pyelonephritis

Systemic lupus erythematosus
Antiphospholipid antibody syndrome
Thrombotic thrombocytopenic purpura
Viral hepatitis
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Criteria to establish the diagnosis of HELLP

Hemolysis ( at least 2 of these):

Peripheral smear (schistocytes, burr cells)

Serum bilirubin (>1.2 mg/dL)

Low serum haptoglobin

Severe anemia, unrelated to blood loss

Elevated liver enzymes

AST or ALT = twice upper level or normal

LDH 2= twice upper level or normal

Low platelets (<100,000/mm3)

HELLP (hemolysis, elevated liver enzymes,
and low platelets) syndrome

23

BOX 31-9 MANAGEMENT OF PATIENTS WITH
DOCUMENTED SUBCAPSULAR HEMATOMA OF THE LIVER

General Considerations

1. Inform the blood bank about the potential need for
large amounts of packed red blood cells, fresh-frozen
plasma, and platelet concentrate.

Ensure consultation with a general or vascular surgeon.
Avoid direct and indirect manipulation of the liver.
Arrange for close monitoring of hemodynamic status.
Administer intravenous magnesium sulfate to prevent
seizures.

U Y

Unruptured Hematoma

« Conservative management
« Correct coagulopathy
= Serial computed tomography scans or ultrasound

Expanding or Ruptured Hematoma

« Massive transfusions
» Immediate laparotomy

Minimal Bleeding

» Observation
« Draining area with closed suction

Severe Bleeding

» Application of laparotomy sponges as packs for pressure

« Embolization of the hepatic artery to the involved liver

segment

Surgical ligation of hemorrhaging hepatic segment

» Loosely sutured omentum or surgical mesh to the liver
to improve integrity

« Argon beam coagulator to liver surface

* Hepatic lobectomy

« Hepatectomy and temporary portocaval shunt followed
by liver transplantation
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Pregnant women with chronic
hypertension

Low-risk

High-risk

!

!

* No antihypertensive drugs

* Ultrasound exam at 16—-20 weeks,
repeat at 30—32 weeks and monthly
after that until term.

A

1. Antihypertensive drugs if develops
severe hypertension

2. If preeclampsia develops, if
antihypertensive drugs are used, or
if there is abnormal fetal growth,
then begin immediate fetal testing
with non-stress test or biophysical
profile. Continue serial testing
until delivery.

* Hospitalization at intial visit.

* Antihypertensive drugs are needed
to keep systolic below 140 and
diastolic below 90 mmHg.*

* Ultrasound exam at 16—20 weeks,
repeat at 28 weeks and then every 3
weeks until delivery.

* Non-stress test and or biophysical
profile at 28 weeks and then

weekly.
|

*For women with target organ damage.

1. Hospitalization if there is
exacerbation to severe
hypertension, if there is
preeclampsia or evidence of
abnormal fetal growth.

2. Frequent evaluation of maternal
and fetal well-being.

3. Consider delivery at 36—37 weeks.
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BOX 31-11 DIFFERENTIAL DIAGNOSIS OF ECLAMPSIA

* Hypertensive encephalopathy

« Seizure disorder

* Hypoglycemia, hyponatremia

 Posterior reversible encephalopathy syndrome (PRES;
see Fig. 31-13)

« Thrombotic thrombocytopenic purpura

« Postdural puncture syndrome

« Vasculitis, angiopathy

« Amniotic fluid embolism

« Cerebrovascular accident

* Hemorrhage

« Ruptured aneurysm or malformation

« Arterial embolism, thrombosis

+ Cerebral venous thrombosis

» Hypoxic ischemic encephalopathy

« Angiomas
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Evidence

High

Moderate

Low

Prevention of
PET

Not VitC & E

Daily low-dose ASPIRIN

e if history of early-onset PET & PTL
a less than 34+0

e PET in more 1 prior pregnancy

Dietary Salt not be restricted

Bed rest & restriction
physical activity not be used

Prediction of
PET

w/o medical history is not recommended.

Gestational
hypertension

Daily by woman - maternal symptoms &
fatal movement

Twice weekly — BP

Weekly — PLT/Liver function/Proteinuria

NO anti-hypertensive medication if BP
less than 160/110

Delivery rather than continued
observation at or beyond 37+0

BP be monitored at least 72h postpartum
& again 7-10d after delivery or earlier inn
with symptoms

Strict bed rest not be
prescribed

Expectant management
maternal & fetal monitoring
at less than 37+0

Discharge instructions
include information about
symptoms PET

Management
of mild PET

Daily by woman - maternal symptoms &
fatal movement

Twice weekly — BP

Weekly — PLT/Liver function

NO anti-hypertensive medication if BP
less than 160/110

EFW+BPP of Fetus
Doppler if IUGR

Delivery rather than continued
observation at or beyond 37+0

Delivery decision should be not based
on amount or change in amount of
proteinuria

Mode of delivery need not be CS
Epidural for Labor or CS

BP be monitored at least 72h postpartum

& again 7-10d after delivery or earlier inn
with symptoms

Strict bed rest not be
prescribed

Expectant management
maternal & fetal monitoring
at less than 37+0

NO MGSO4 — if BP less
160/110

Discharge instructions
include information about
symptoms PET




Management
of sever PET

Celeston in
expectant
management at
or less 34+0

MGSO4 -
intrapartum &
postpartum is
recommended

Delivery soon after maternal
stabilization is recommended at or
beyond 34+0

Continued pregnancy at less than 34+0
be undertaken only at facilities with
intensive care

Anti-hypertensive medication if BP
least 160/110

Delivery decision should be not based
on amount or change in amount of
proteinuria

Expectant management is not
recommended before fetal viability

Celeston & delivery deferred for 48h if

women/fetus stable at or less 33+6 if:
e PPROM

Labor

PLT<100

Twice liver function

IUGR <5%

AFI <50 MM

Doppler: Rev-End-D-Flow

Renal dysfunction

Celeston & delivery at or 33+6 if:
Uncontrollable BP
Eclampsia

Abruptio

DIC

Fetal distress

IUFD

Mode of delivery need not be CS

In CS — continued MGSO4

Epidural for Labor or CS

BP be monitored at least 72h postpartum

& again 7-10d after delivery or earlier inn
with symptoms

Invasive hemodynamic
monitoring not be used
routinely

Discharge instructions
include information about
symptoms PET

If new-onset MGSO4 in
postpartum period

Eclampsia

MGSO4 is
recommended

Discharge instructions
include information about
symptoms PET

HELLP
Syndrome

Delivery be
undertaken
before fetal
viability

Delivery be undertaken at or more
34+0

Celeston & delivery be
delayed for 24-48h if woman
& fetus stable

Discharge instructions
include information about
symptoms PET
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Chronic
Hypertension

Home BP monitoring

If BP 160/105 or higher,
antihypertensive therapy is
recommended

Pharmacologic therapy: Labetalol,
nifedipine, methyldopa

Uncomplicated C-HTN the use of ACE
is not recommended

Daily low-dose ASPIRIN if history of
early-onset PET & PTD a less than 34+0

Daily low-dose ASPIRIN

e if history of early-onset PET & PTL
a less than 34+0

e if PET in more 1 prior pregnancy

Doppler if IUGR
Delivery before 38+0 is not

recommended if no maternal or fetal
complications

Referral to a physician with
expertise in treating
hypertension to direct the
workup

For women with suspected
w.cat HTN the use of
ambulatory BP monitoring
to confirm before a/h
therapy

Weight loss not be used

Extremely low-sodium diets
(<100 mEg/d) not be used

Moderate exercise be
continued

If BP less than 160/105 & no
evidence of end-organ
damage not be treated with
antihypertensive therapy

With antihypertensive
therapy BP be maintained
120/80 to 160/105

For women of reproductive
age ACE is not
recommended unless there is
a compelling reason —
proteinuric renal disease

US to screen for IUGR
C-HTN with complications

maternal or fetal — antenatal
fetal testing is suggested

Superimposed
PET

Celeston in
expectant
management at
or less 34+0

MGSO4 - intrapartum & postpartum
is recommended

Delivery irrespective GA or Celeston
if:

Uncontrollable BP
Eclampsia

Abruptio

DiC

Fetal distress

IUFD

Expectant management beyond 34+0 is
not recommended for Sever S-PET

Continued pregnancy at less than 34+0
be undertaken only at facilities with
intensive care for Sever S-PET

Expectant management until
37+0 if Mild S-PET
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Calculation of total daily dose (TDD) of Insulin:
15t trimester 0.6-0.7 u/kg current weight

2"d trimester 0.7 u/kg current weight

3" trimester 0.9-1.1 u/kg current weight
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Continues Insulin Infusion- CSlI I'7102'X NANWUN

» Butterfly needle device is attached to the pump. The cannula is continuous ) |'I"o]IN NINWN 719'0 NI9TYNY [N 0'wl Y **
reimplanted every 2-3 days at the anterior abdominal wall _ (insulin infusion CSlI

* Provide continues short acting insulin therapy (lispro). Infusion nio Xy |"7|O]'N3 quimn Q19'0 N1
g;(;lrs at a basal r:’ite which t?an be altered for specific time of day NINMAKX 197 D'o1ial ,nwﬁ AaTn' 1 noYtn avy
. % of total dose is usually given as basal rate
. .NAXYNI] NINDY NINS n'np"ms'n 7Y NITIT'ONX
_ o NIZ'T? NAXWN) (1NN 7720 'K TIRI722 N0™ W1 NIRXIND NX'NAN
* The remainder as pre-meal boluses infusion:

* 30%-35% bolus with breakfast (]“:-l-‘n
* 25% before dinner

* 15-25% before snacks

* Pre-prandial boluses can be adjusted manually before each meal
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TABLE 61-2. CLASSIFICATION OF DIABETES IN PREGNANCY

Pregestational Diabetes
Age of Onset Duration

Class {year) lyear) Vascular Disease Therapy
A Any Any No Diet only
B >20 <10 No Insulin

C 10-19 10-19 No insulin

D Before 10 or >20 Benign retinopathy insulin

after 20

F Any Any Nephropathy Insulin

R Any Any Proliferative retinopathy Insulin

H Any Any Heart disease Insulin

Gestational Diabetes

Class Fasting Glucose Level Postprandial Glucose Level
A-1 <105 mg/dL and <120 mg/dL

A-2 >105 mg/dL and/or >120 mg/dL

Based on the American College of Obstetricians and Gynecologists (ACOG), Technical Bulletin No.
92\(Chicago}, May 1986, with modifications.
N
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Type of Insulin & ) Role in Blood Sugar Type of Insulin & G Peak Duration| Rol€ in Blood Sugar
Brand Names Qs S LUTEEET Management Brand Names Management
Rapid-Acting Intermediate-Acting
N N P " Humulin NPH (N) Intermediate-acting insulin
Rapid-acting insulin - - X N
H“’"a'°5/|"'s‘"° 15-30min. | 3090min | 35k | o0 e e (Human) r2h #12h | 18240 fcovers insulin needs for
Analog about half the day or
Novolog / Aspart for meals eaten at the . lovernight. This type of
. | g’ 0-20 mi 0-50 mi 3-5h same time as the Humulin Lente (L) 1-3h 3-10h 18-24 h [insulin is often combined
Analog 10-20 min. | - 40-50 min. -3 injection. This type of (Human) with rapid- or short-acting
insulin is used with insulin.
i isi longer-acting insulin. Long-Actin
Apidra/Glulisine | 50 36 in | 30.00min. | 1-2%h | C g goe ...
Analog Ultralente (U) 20 min-3 h 16-20h 2036 h Long-acting insulin covers
- (Human) min.- g a insulin needs for about
Short-Acting one full day. This type of
Regular (R) i Short-acting insulin . No peal_( time; insulin is often combined,
humulin (Human) 30min.-1h 2-5h 5-8h covers insulin needs Lantus/ Glargine 11%h 5 :‘nsullrc]ils 20-24 b [when needc?d, Ymh .rapld—
- for meals eaten (Analog) :tgln‘;zrele\?:la or short-acting insulin.
Velosulin (for use within 30-60 minugs y
in the insulin 30min.-1 h 2-3h 2-3h
pump) (Human) Levemir / Detemir 1-2h 6-8 h Up to 24h
LA ey
Aspart, lispro, glulisine
Regn,a, .2 O'NIVA IXXYNAI 17721 VIDOKXI ND0™? NIV M¥P DAI7INS
. N'7w 0N DX
]
3 °°“’"" - NIV DINKR DR
£ Ghrgme .
% (12 ¥ X7) NIvY 7'9119 ,Na1Y7 MIN'VAY NIV X7 — Glargine
: DAIY7 IR ORY [12'0 127 1" W IXYN K7 NIT'2IX Non
- Foa [N wIn'Y'? CWINN — Detemir
L} 10 2 " "% 18 2 u
Hours
FIGURE 1. Pharmacodynamic profile of standard insulin and insulin analogues. NPH indicates

neutral protamine hagedorn.
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Longitudinal view of fetus with asctes and
enlarged placenta
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