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Agenda (I)

Transabdominal, transperineal and
transvaginal ultrasound

Normal cervical anatomy

Normal values of cervical length during
gestation

Techniques for examination of the
uterine cervix with ultrasound




Agenda (I1)

Correlation between cervical abnormality and
the risk of premature delivery

Combined cervical length measurement and
fetal fibronectin for the prediction of preterm

birth

Treatment of a sonographic short cervix
« Cervical cerclage
* Progesterone




The Uterine Cervix In
Pregnancy

Maintenance of pregnancy
Cervical insufficiency
Preterm labor

Abnormal term parturition (cesarean

delivery)




Methods of Sonographic
Examination of the Uterine
Cervix In Pregnancy

Transabdominal
Transperineal

Transvaginal
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Transabdominal Versus
Transvaginal Sonographic
Evaluation of the Cervix

Transabdominal examination requires a
full bladder.

Transabdominal cervical length is

longer than transvaginal cervical length
In the same patient.

Mean difference 5.2 mm
e (+/-14.3, P < .001).

Andersen HF. J Clin Ultrasound 1992; 19:77°4"%83



Transperineal Sonographic
Evaluation of the Cervix

It was developed before transvaginal

transducers were available.

Allows visualization of the cervix, but It

IS more difficult to interpret.

Avoid pelvic examination before the

Scah.




Transvaginal Sonographic
Evaluation of the Cervix

Objective
Reproducible

Reliable

Minimal discomfort

Gomez R, et al. Am J Obstet Gynecol 1994; 171:956 -964..



Preparation
of the
transvaginal

probe
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Normal Cervical Anatomy
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Andersen HF, et al. Am J Obstet Gynecol 1990; 163:859-867
Gomez R, et al. Am J Obstet Gynecol 1994; 171:956“964



Normal Values of Cervical
Length During Gestation




Cervical Length Changes During Normal Pregnhancy
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How should the cervix be
examined?
Technigues and Pitfalls




Measurement of Sonographic
Cervical Length

Transvaginal ultrasound

Empty bladder

Sagittal view identified




External
Internal Os
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Endocervical Canal

Internal
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External
Os

Endocervical Canal
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Measurement of Sonographic
Cervical Length

Equal distance and density of the
anterior and posterior cervical lip

Three measurements: shortest length
recorded

Examine for 3 minutes at minimum




Common Pitftalls

Excessive probe pressure (long cervical

ength due to artifact)

~ull bladder (long cervical length due to

artifact)

Unequal size and density of the anterior and

posterior lips of the cervix

Endocervical canal not visualized




Recommendations for Standardization
of Cervical Examination With

Ultrasound

Flat internal os or triangle

Observe entire endocervical canal \
Symmetric image of external os , .‘
Equal size and density of the 3

anterior and posterior lips of the

cervix

Burger M, et al. Ultrasound Obstet Gynecol 1997; 9:18841.93



Avold excess probe pressure.

PRESSURE WIPROBE

©AIUM



Avoid unequal distance and density
of anterior and posterior cervical lips.

Unequal
Density‘ Unequal
N ' Distance
“ ) \\ .
W



Avoid poor visualization of the
endocervical canal.
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Measure the portion of the
endocervical canal that is closed.




Avoid the presence of a full bladder.

Full bladder ‘ ‘ Empty bladder ‘

Cervical length 35 mm Cervical length 17 mm

B = bladder F = fetal head AIUM



Additional Parameters Used to
Assess the Risk of Preterm
Birth During Transvaginal
Sonography




Additional Parameters Used to
Assess the Risk of Preterm Birth
During Transvaginal Sonography

Funnel
Dynamic change

Amniotic fluid sludge




Funnel




Funnel

Shoulder of funnel

D 30.7/mm
2 DZ20.9mm
3 DZ20.5mm
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Amniti oti ¢ FI| ul

The presence of dense aggregates of
particulate matter in close proximity to
the internal cervical os

CERVIX
9.60 - 4.00
Pwr 91 %
Gn -7

C7 / M5
P3 / E2

1 D1.77cm

Espinoza J, et al. Ultrasound Obstet Gynecol 2005; 25:346-352
Kusanovic JP, et al. Ultrasound Obstet Gynecol 2007; 30: 70614
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Imaging the Cervix After
Cerclage Placement




Imaging After Cerclage
Placement




Imaging After Cerclage
Placement

Absence of a measurable cervical length In
front of the cerclage suture Is associated with:
* Preterm delivery

e Chorioamnionitis

« PPROM

Hedriana HL, et al. Am J Obstet Gynecol 2008; 198:705.el, ,,-6



Dynamic Cervical Chan

€
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Correlation Between Cervical
Abnormality and the Risk of
Premature Delivery

Cervical shortening
Funnel
Dilated cervical canal

Cervical sludge




Cervical Shortening




A short cervix Is a powerful
predictor of spontaneous
preterm Dbirth.

Anderson et al, 1990, Kushnir et al, 1990, Okitsu et al, 1992,
lams et al, 1994, 1995, 1996, Hasegawa et al, 1996,
Berghella et al, 1997, Goldenberg et al, 1998, Guzman et al, 1998,
Heath et al, 1998, Taipale et al, 1998, Watson et al, 1999,
Andrews et al, 2000, Hibbard et al, 2000, Hassan et al, 2000,
To et al, 2001, Owen et al, 2001, Durnwald et al, 2005, Matijevic et al,
2006
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Prediction of risk for preterm delivery by ultrasonographic

measurement of cervical length

H. Frank Andersen, MD, Clark E. Nugent, MD, Suzanne D. Wanty, RN, MSN, and
Robert H. Hayashi, MD
\',‘P. A\’/"'z"v -\]/f/il"\’t\').’

Andersen HF, et al. Am J Obstet Gynecol 1990; 163:859 -867
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The NEW ENGLAND
JOURNALofMEDICINE

LEMGTH OF THE CERVIX AND RISK OF SPONTANEOUS PREEMATURE DELIVERY

THE LENGTH OF THE CERVIX AND THE RISK OF SPONTANEOUS PREMATURE DELIVERY

JAY Dn IaMs, M.D., ROBERT L. GOLDENBERG, MDD, PAUL J. MEIS, M., BRIAN M. MERCER, M.D.,
ATEF MoOAWAD, M.D., ANITA DS, M5, ELIZABETH THOM, PH.I., DONALD McNELLIS, M.,
RACHEL L. COFPER, M5 M., C.R.MN.P., FRANCEE JoHNsON, BN, B8N, JAMES M. ROBERTS, MDD,
AND THE MATIONAL INSTITUTE OF CHILD HEALTH AND HUMAN DEVELOFMENT MATERNAL FETAL
MEDICINE UNIT METWORE®
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Study Design

A prospective study

NICHD network 1992-1994

2915 patients

1st ultrasound: 24 weeks (22-24 6/7)

2nd ultrasound: 28 weeks (2-6 weeks

later)

lams J, et al N Engl J Med 1996; 334:567 572



Spontaneous Preterm Delivery Before 35 Weeks Based on
Cervical Length at 24 Weeks Measured by Ultrasound
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lams J, et al. N Engl J Med 1996; 334:567 “A872



Spontaneous Preterm Delivery Before 35 Weeks Based on
Cervical Length at 24 Weeks Measured by Ultrasound
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Ultrasound Obstet Gynecol 1998;12:312-317

Cervical length at 23 weeks of gestation:

prediction of spontaneous preterm delivery

V. C. E Heath, T. R. Southall, A. P. Souka, A. Elisseou and K. H. Nicolaides



Study Design

A prospective study

2567 patients

Transvaginal ultrasound at 22-24 weeks

Patients with elective cerclage or

latrogenic preterm delivery excluded

Heath VCF, et al. Ultrasound Obstet Gynecol 1998; 12:312 °A817



Risk of Spontaneous Preterm Delivery at ¢32 Weeks Among
Women with Measured Cervical Length Between 14-24 Weeks

- 5
- —
—
et
—
]
]
]
L
c—
—
L
o
—
—
"
=0
3

4{)

Cervical length {mm)}
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Patients with an ultrasonographic cervical length <15 mm have

nearly a 50% risk of early spontaneous preterm delivery

Sonia S. Hassan, MD,» Roberto Romero, MD,» Stanley M. Berry, MD,» Kulmeet Dang,b
Sean C. Blackwell, MD 2 Marjorie C. Treadwell, MD,» and Honor M. Wolfe, MDa

Detroir, Michigan

Hassan SS, et al. Am J Obstet Gynecol 2000; 182:1458 1467



Study Design

687/ patients
Screened at Hutzel Hospital (1994-1998)
Singleton gestations

Gestational age: 14-24 weeks

Hassan SS, et al. Am J Obstet Gynecol 2000; 182:1458 <1467



Diagnostic and Predictive Values of Cervical Length
In the ldentification of Spontaneous Preterm
Del il very O0O32 weelk
Positive Negative
Sensitivity Specificity Predictive Predictive
Value Value
<15 mm|8.2% 99.7% 47.6% 96.7%
<20 mm|10.6% 99.4% 40.6% 96.8%
<25 mm|14.7% 98.8% 31.6% 96.9%
*Preval ence of preterm delivery <3

Hassan SS, et al. Am J Obstet Gynecol 2000; 182:1458 <1467



A short cervix Is a powerful
predictor of spontaneous
preterm Dbirth.




IX

fa Short Cerv

INIIoN O

Def

14 mm

35 mm

©AIUM



The definition of a sonographic short cervix
IS dependent on the patient population.

Low-risk asymptomatic patients

High-risk singleton gestations

Multiple gestations

Patients in preterm labor




Low-Risk Patients

<15 mm

50% risk of preterm birth
<32 weeks

Heath VCF, et al. Ultrasound Obstet Gynecol 1998; 12(312 -317
Hassan SS, et al. Am J Obstet Gynecol 2000; 182:1458 1467



High-Risk Patients
(History of Preterm Delivery)

<25 mm
At least 6-fold relative risk

of preterm birth
<35 weeks

lams J, et al. N Engl J Med 1996; 334:567“*572



Twin and Triplet Gestations

35 mm, <25 mm, <20 mm

Imseis et al. AJOG 1997; 177:1149-1155, Goldenberg et al. AJOG 1996; 175:1047 -1053,
Souka et al. Obstet Gynecol 1999; 94:450 -454, Guzman et al. AJOG 2000; 183:1103 -1107,
Skentou et al. Ultrasound Obstet Gynecol 2001; 17:7  -10,

Sperling et al. Ultrasound Obstet Gynecol 2005; 26:138  -144,

Ramin et al. AJOG 1999; 180:1442 -1145, Guzman et al. AJOG 2000; 183:1108 -1113,

To et al. Ultrasound Obstet Gynecol 2000; 16:515 -518
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Patients in Preterm Labor

<30 mm

Gomez R, et al. Am J Obstet Gynecol 1994; 171:956-964
lams JD, et al. Obstet Gynecol 1994; 84:40,,x46



Causes of a Sonographic
Short Cervix

Intra-amniotic infection
Congenital DES exposure
Surgical conization
Cervical insufficiency

Unknown

Romero R, et al. Am J Obstet Gynecol 2006; 19419



A SONOGRAPHIC SHORT CERVIX AS THE ONLY CLINICAL
MANIFESTATION OF INTRA-AMNIOTIC INFECTION

SONIA HASSAN' ROBERTO ROMEROZ, ISRAEL HENDLER', RICARDO GOMEZ> NAHLA
KHALEK' JIMMY ESPINOZA'-2, JYH KAE NIENZ, STANLEY M. BERRY#4, EMMANUEL

BUJOLD!, NATALIA CAMACHO!, and YORAM SOROKIN
1 Wayne State University, Department of Obstetrics and Gynecology, Detroit, Michigan,

2 Perinatology Research Branch, NICHD, NIH, DHHS, Bethesda, Maryland and Detroit, Michigan

3 Center for Perinatal Diagnosis and Research (CEDIF), Sotero del Rio Hospital, P. Universidad
Catdlica de Chile, Fuente Alto, Chile

4 William Beaumont Hospital, Department of Obstetrics and Gynecology, Royal Oak, Michigan

Hassan SS, et al. J Perinat Med 2006; 34:13-19
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152 patients
Cervix <25 mm

l

57
Amniocentesis

/N

5 (9%) 52 (91%)
Infected Noninfected

Hassan SS, et al. J Perinat Med 2006; 34c1'3219



Ureaplasma

(4)

l

IV azithromycin

l

Negative
amniocentesis

(4)

Term

mmp | Delivery
©)

Hassan SS, et al. J Perinat Med 2006; 34c1'3219




A Sonographic Short Cervix as the Only Clinical
Manifestation of Intrauterine Infection
In Asymptomatic Patients in the
MIDTRIMESTER

The rate of MIAC in patients with a short cervix in the

midtrimester was 9%.
Infections are subclinical.
Eradication with antibiotic treatment is possible (3/4 cases).

A sonographic short cervix may be the only manifestation of

Intra-amniotic infection.

Hassan SS, et al. J Perinat Med 2006; 34c1'3219




A Sonographic Short Cervix as the Only
Clinical Manifestation of Intrauterine Infection

In Patients in PRETERM LABOR

Amniocentesis in 401 patients in preterm
labor (22-35 weeks).

Dilatation <3 cm.

Patients with cervical length <15 mm positive
amniotic fluid culture 26% (vs 4%).

Gomez R, et al. Am J Obstet Gynecol 2005; 192(6 78889



Cervical Funnel




Mid-Trimester Endovaginal Sonography
in Women at High Risk
for Spontaneous Preterm Birth

John Owen, MD
Nicole Yost. MD

Vincenzo Berghella, MD

Ilizabeth Thom, PhD
Melissa Swain, RN

Gary A. Dildy 11, MD
Menachem Miodovimik, MD
Oded Langer, MD

Baha Sibai, MD

Donald MeNellis, MD

for the National Institute of Child
Health and Human Development,
Maternal-Fetal Medicine

Units Network

Owen J, et al. JAMA 2001: 286:1340 “¢348



Thr:- Unl’rwd c’ra’rea-f in l*'ﬂ women wi’rh J|r|~=I¢:’rc:r| "t-"fdflul"li who fJH:.'".-'ICJI_JJl y

C "'giﬂ.a.l sonographic exami-
sured from the external os to the
g and dynamic cer-
uml hr:r’rwr‘nng were .aI:r: recorc r::d.
Main Outcome Measure Spontaneous preterm birth before 35 weeks' zestation
analyzed by selected cutoff values of cervical length.

Results Furer e~|ﬂh’r women (2€ ) e ;'~r:|r"|’r.3.r|r~:nua preterm birth before
5 mm a’r ’th ini’rial SONt wraphh

s m’rm’ry—HE” ; [.h.lbl-
':P.rﬁ.fi:::al I'r'eanh ru:l’rhr:.r’rur|r"u~||n~=LP— )

1, X:
Compared with a
. ays' gestation, serial mea
ments at u;J h eks 6 days significantly improved the prediction of spontaneous
preterm birth in a receiver operating characteristic curve analysis (P=.03).

Conclusions Cervicallength a e endovaginal sonography between 16 we

and 18 w 6 days' gestation, augme |’rr;~'r1 Lw serial evaluations, predicts spontane-
ous preterm birth before 35 ation in high-ris

JAMA. 2001, 1340-7348 WO WL jama. com

Owen J, et al. JAMA 2001; 286:1340 348



Funneling and dynamic change

have no independent predictive

value for preterm delivery after
cervical length is considered.

Owen J, et al. JAMA 2001; 286:1340 -1348
To MS, et al. Ultrasound Obstet Gynecol 2001; 18:200 “*-203



Nonmeasurable Cervix/Dilated Canal
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The Clinical Significance of

Cervical Amniti ot |




Sludge Iin Preterm Labor

43% (with sludge) spontaneous delivery <48
hours vs 4% (no sludge).

33% positive AF cultures vs 2.5%.
/8% histologic chorioamnionitis vs 19%.
64% neonates admitted to NICU vs 13%.

Sludge adds predictive value.

Espinoza J, et al. Ultrasound Obstet Gynecol 2005; 25:346  -352




Sludge in Asymptomatic Patients at
Risk (Previous History)

281 patients
Asymptomatic

At risk for preterm birth

Kusanovic JP, et al. Ultrasound Obstet Gynecol 2007; 30:706 ©Av¥14



Sludge in Asymptomatic Patients at
Risk (Previous History)

17% (with sludge) positive amniotic fluid cultures

vs 0% (no sludge).

15% clinical chorioamnionitis vs 5%.

60% spontaneous PTB (<32 weeks) vs 15%.
37% neonates admitted to NICU vs 16%.

63% patients with sludge had histologic

chorioamnionitis.

Kusanovic JP, et al. Ultrasound Obstet Gynecol 2007; 30:706 ©AY¥14



Survival Analysis
Ultrasound-to-Delivery Interval
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Amni oti1 c FI
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Adds predictive value.




What Is sludge?




Romero R, et al. Cover Am J Obstet Gynecol January 2008"



Combined Results of Cervical
Length and Fetal Fibronectin
for Preterm Birth Prediction
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Table VI Frequency of spontaneous preterm delivery according to cervical length (cutoff 30 mm) and vaginal fibronectin results

Cervical length Fetal Delivery Delivery Delivery Delivery Delivery

< 30 mm fibronectin + within 48 hours within 7 days within 14 days = 32 weeks = 35 weeks

Mo Mo 2.2% (2/93) 2.2% (2/93) 3.2% (3/93) 0% (0/47) 1.1% (1/93)

No 0% (0/14) 7.1% (1/14) 14.3% (2/14) 0% (0/5 21.4% (3/14)
7.1% (5,/70) 11.4% (8/70) 12.9% (9/70 6.5% (2,/31) 7.1% (12/70)

26.3% (10/38)  44.7% (17/38)  52.6% (20/ 38.9% (7/18) 7.4% (18/38)

7.9% (17/215)  13.0% (28/215)  15.8% (34/215 -G0G4 15.89% (34/215)

Table VII

Frequency of spontaneous preterm delivery according to cervical length (cutoff 15 mm) and vaginal fibronectin results

Fetal
fibronectin +

Delivery
within £8 hours

Cervical length
< 15 mm

Delivery
within 7 days

Delivery
= 35 weeks

Delivery
= 32 weeks

Delivery
within 14 days

2.0% (3/149)
8.3% (3/36)
28.6% (4/14)
48.3% (7/16)
7.9% (17,/215)

— . e

3.4% (5,/149)
16.7% (6/36)
35.7% (5/14)
75% (12/16)
13.0% (28/215)

— e

4.7% (7/149) 1.4% (1/74) 4.7% (7/149)

27.8% (10/36) 6.7% (1/15) 22.2% (8/36)

35.7% (5/1 25% (1/4) 2.9% (6/14)
75% (12 ) 75% (6/8) 3% (13/16)

15.8% (34/215) e 15.8% (34/215)

Gomez R, et al. Am J Obstet Gynecol 2005; 192:350 “1"359



Cerclage

www.acubaby.com

Progesterone



Randomized Clinical Trials

Cervical
: PTD
Length Population GA
rate
(mm)
All patients NG
Rust et al <25 36-56% h/o 16-24 change
PTB
. 71%
Althuisius et al <25 .. <27
High risk
77%
Berghella et al <25 : O 14-23 No
High risk change
: No
To et al <15 All patients 23
change

AJOG 2001;185:1098 -1105, AJOG 2001; 185:1106 -1112, AJOG 2004 ; 191:1311 -1317,
Lancet 2004 ; 363:1849 1853



Progesterone in Women With a
Short Cervix




he NEW ENGLAND JOURNAL of MEDICINE

Progesterone and the Risk of Preterm Birth
among Women with a Short Cervix

Eduardo B. Fonseca, M.D.. Ebru Celik, M.D.. Mauro Parra, M.D.,
' ;-_-f_li, M.D.. and os H. Nicolaides, M.D..

EIZ it |"I = F‘- ta | H e []I ICineg F aLn I."J ation LJ ecorn -i'J I_r Imestel _i'.'.;-[ regning JI roLl ! Z:-"'I'-
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Progesterone vs Placebo in Women With a Short
Cervix

Cervical length at 22-24 wk

30,517
pregnancies
at 22-24 wk

!

Accepted
25,050
pregnancies*

1

414 short cervix

(<15 mm)
v 200 mg/night at
| 250 randomized | 24-34 wk

Fonseca EB, et al. N Engl J Med 2007; 357:462 ““4%69



Randomized Study: Progesterone vs Placebo
In Women With a Short Cervix

Progesterone Placebo
n =125 n =125

Delivery <34 wk 24 (19%) 43 (34%) |
Perinatal death 3 (2.4%) 7 (5.6%0) |

100% =» ++=,, REMaining pregnant

% -Il_'l'.
=

AV
reduction! 80

90 "-* _ Progesterone

L]
?.l-l
-
-

Placebo
70

25 26 27 28 29 30 31 32 34

Gestation (wks)

Fonseca EB, et al. N Engl J Med 2007; 357:462°~u469



Conclusions

Cervical length is the most powerful predictor of preterm
birth.

Risk is a function of cervical length.

Cervical length can be used in both low- and high-risk
populations.

Sludge increases the risk of preterm birth.

There are likely several causes for a short cervix.



THANK YOU.



Questions




Question 1

Which of these two images reflects a more

accurate measurement of cervical length?

Answer: 1) Left; 2) Right

©AIUM




Answer 1

Which of these two images reflects a more
accurate measurement of cervical length?

©AIUM




Question 2

What finding is illustrated by this image?

W
STRESS




Answer 2

What finding is illustrated by this image?

W\
STRESS \

Cervical funnel

©AIUM



Question 3

What is the diagnosis illustrated in this video clip?

©AIUM




Answer 3

What is the diagnosis illustrated in this video clip?

Dynamic cervical change

©AIUM




Question 4

The most important sonographic parameter of
the cervix in the prediction of prematurity Is:

Funneling

Cervical length

Dynamic change
Presence of a mucus plug




Answer 4

The most important sonographic parameter of
the cervix in the prediction of prematurity Is:

Funneling

mmd © Cervical length
Dynamic changes
Presence of a mucus plug




Question 5

A primigravida with a history of infertility presents with a
singleton gestation at 22 weeks with a sonographic
cervical length of 12 mm

What is the risk of intra-amniotic infection in:
An asymptomatic patient?
A patient in preterm labor?



Answer 5

A primigravida with a history of infertility presents with a
singleton gestation at 22 weeks with a sonographic
cervical length of 12 mm

What is the risk of intra-amniotic infection In:
An asymptomatic patient = 9%
A patient in preterm labor = 26%




THANK YOU.



