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¢En relacién al parto prematuro las cosas
han cambiado en los ultimos 20 anos?
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Casos clinicos

* Sindrome de parto prematuro
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ID: Y.L —
22 afios, e
EG: 24,2 semanas T
Antecedentes:

-G3 A2 ultima perdida de 20
sem

-Doble sistema colector
-Infeccién de vias urinarias
en primer trimestre.
-Refiere actividad uterina
irregular

-Cervicometria 27 mm

RIC5-9-D/GIN MI 1.1 CEDIULS.A.

1 D274cm

Cervicometria: 2,74 cm

¢ Cual seria el manejo indicado?



¢ ) f,\
) Gedifetal (2R Asuncion

Caso # 2

ID: Z.A

28 anos

-Embarazo actual 22 sem
-Actvidad uterina regular de 8
horas

-Cervix 5 mm

-Sludge

-PCR 48

-CH: Leucocitos 16820
Antecedentes:

G5A3PP1 VO DL
PP 23 semanas, con muerte Ea—
neonatal temprana.

¢ Cual seria el manejo indicado?
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ID: D.O ' _ | ’
34 3 ﬁos - 6.5cm/2aHz  Tis 02 18.08.2015 12:48:20 PM

1.Trim.Rout
-Embarazo actual 12.4 sem ot 100 %

-Tamizaje de primer trimestre test
combinado 1:730

-Tamizaje de preeclampsia <34
sem 1:123

-Antecedentes:

GOAOPO VO

Pregunta si tiene riesgo de Pp
porgue una companera de trabajo
tuvo un parto prematuro a las 26

sem y perdid en bebe. Lcx: 38 mm (12,4 semanas)

¢ Cual seria el manejo indicado?
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Prediccion del parto prematuro:

¢Que hay de nuevo?

e iDoOnde estamos?

e iPara donde vamos?
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El parto prematuro: problema no resuelto

Principal causa de morbi mortalidad perinatal
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Government Statistical Service for the Department of Health.NHS Maternity Statistics, England: 2002-2003. Department of Health: London.
http://www.dh.gov.uk
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El problema: 12°799.000 pp/aiho

UNIDAD MATERNO FETAL

8’000.000 mueren antes del primer afo

Government Statistical Service for the Department of Health.NHS Maternity Statistics, England: 2002—2003. Department of Health: London.
http://www.dh.gov.uk
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Parto prematuro:
Un problema de salud mundial

* Principal causa de morbimortalidad en paises en desarrollo.

* Especialmente si el parto tiene lugar antes de las 34 semanas.

 Representa un costo astronomico para la salud publica.

* Es sin duda el problema mas importante de la obstetricia
moderna.

Stuard Campbell universal cervical-length screening and vaginal progesterone prevents early preterm births, reduces neonatal morbidity and is cost
saving: doing nothing is no longer an option Ultrasound Obstet Gynecol 2011; 38: 1-9
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Parto prematuro: Fisiopatologia

Contracciones
uterinas

Lesion

Dilatacion
cervical

Ruptura de
membranas

Romero R, Dey SK, Fisher SJ. Preterm labor: one syndrome, many causes. Science 2014 Aug 15;345(6198):760-5.
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Parto prematuro: Fisiopatologia

REVIEW

Preterm labor: One syndrome,
many causes

Roberto Romero,"*”?* Sudhansu K. Dey,* Susan J. Fisher®

Romero R, Dey SK, Fisher SJ. Preterm labor: one syndrome, many causes. Science 2014 Aug 15;345(6198):760-5.



\\ Cedifetal ﬁASUNCION
Sindrome de parto prematuro

Sobre distension Enfermedad Hormonal
Uterina Cervical
Stress- Inmunoldgico
Nutricion
Vascular Alergia
Infeccion Desconocido

Romero R, Dey SK, Fisher SJ. Preterm labor: one syndrome, many causes. Science 2014 Aug 15;345(6198):760-5.



Implicaciones

*El parto prematuro no es una sola
enfermedad.

Un uUnico test no puede predecir todos
los casos de parto prematuro.

*Un unico tratamiento no puede prevenir
todos los casos de parto pretérmino.

Romero R, Dey SK, Fisher SJ. Preterm labor: one syndrome, many causes. Science 2014 Aug 15;345(6198):760-5.



Analogia con acidentes de transito
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Sindrome de parto prematuro

Parto pretérmino (<37 w)
-12% de todas las gestaciones

Espontaneo (PPE)

Yatrogénico

25% RPM 40% membranas intactas 35% condiciones maternas/fetales
| | |
| | |
Extremc: 1 Severo 1 M-::uderatc: 1 Tardh:u
I 0.8% I I

E,

Infetcion

“Estilo de vida”

Idiopatico
{con cervix corto / normal)

interaccion M-F ineficiente
(asoc. complicaciones gestacion)
polimorfismos/mutaciones
(raza - maformaciones)

Multiple

L 4

(sobredistension)

www.medicinafetalbarcelona.org/docencia
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Parto prematuro: factores de riesgo

Numero de antecedentes
Severidad de los antecedentes

1 antecedente: 15%

2 antecedentes: 41%
3 antecedentes: 67%

Si < 35 semanas: RR 3-5
Si< 32 semanas: RR 6
Si < 28 semanas: RR 10

Ultimo antecedente

0 Si < 17 semanas: no incremento
n=168T7

| [ ]

20

15

m I

o _- . . . Spong CY, Ohstet Gynecol 2007; 110-405-15.

TermiTemn P TV Tarm TarmPTD PTOVPTD

#

PTD (%)

Mercer BM, Macpherson CA, Goldenberg RL, et al. Are women with recurrent spontaneous
preterm births different from those without such history?. Am J Obstet Gynecol 2006
Apr;194(4):1176-84; discussion 1184-5

www.medicinafetalbarcelona.org/docencia
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Parto prematuro: Prevencion

’ Manejo de la anemia. Riesgo aumentado Hb < 9.5 gr/dI
‘ Screening de Bacteriuria asintomatica mediante urocultivo
i Evitar consumo de tabaco

Periodo intergenésico > 12 meses

Tratamiento oral de la vaginosis bacteriana antes de la semana
20 para prevenir RPM.

Prevencidn de entidades clinicas asociadas a PP por indicacion
meédica: Uso de ASA en prevencion de preeclampsia y RCIU.
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Importancia

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

Cérvix corto

#

Defecto
congénito

Deficiencia de
progesterona

Lesidn quirdrgica
(Conizacion)

Infeccion
Enfermedad
cervical



Importancia

Analisis de costo-efectividad

Ahorro S 19 millones por cada
100.000 mujeres tamizadas

Ahorro S 500 millones por afio para
el sistema de salud de USA

Werner EF, Han CS, Pettker CM, Buhimschi CS, Copel JA, Funai EF, Thung SF. Universal cervical-length screening to prevent preterm birth: a cost-
effectiveness analysis. Ultrasound Obstet Gynecol. 2011 Jul;38(1):32-7.



Tamizaje en medicina

Comparison of Strategies used for
Screening in Medicine

Test

’ Number needed to screen

Pap Smear for Cervical Cancer’

1140

Mammography more than 50 years'

Mammography between 40 and 49 years'

Prostate-specific Antigen for Prostate Cancer?

Ultrasound cervical length to prevent one case
of PTB < 33 weeks (<25 mm)?

Ultrasound cervical length to prevent one case
of neonatal morbidity/mortality (<25 mm)?

1. Gates TJ, et al. Am Fam Physician 2001,63:513-22
2. Loeb S, et al. J Clin Oncol 29:464-467
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Tamizaje en medicina

Comparison of Strategies used for
Screening in Medicine

Test

’ Number needed to screen

Pap Smear for Cervical Cancer’

1140

Mammography more than 50 years'

543

Mammography between 40 and 49 years'

3125

Prostate-specific Antigen for Prostate Cancer?

1254

Ultrasound cervical length to prevent one case
of PTB < 33 weeks (<25 mm)?

357

Ultrasound cervical length to prevent one case
of neonatal morbidity/mortality (<25 mm)?

218

1. Gates TJ, et al. Am Fam Physician 2001,63:513-22
2. Loeb S, et al. J Clin Oncol 29:464-467




Estrategias de prevencion

Prevencion de parto prematuro en
mujeres con cérvix corto.

Longitud cervical £ 25 mm

I

Progesterona Cerclaje Pesario
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CERCLAIJE PROGESTERONA PESARIO DE
ARABIN

Electivo 1rio

Terapéutico 2rio

Emergencia 3rio



Prof Birgit Arabin
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Progesterona y parto prematuro: Primeros
trabajos

Primera persona en
utilizar la progesterona
para prevenir el parto
prematuro (1970)

Emile Papiernik
Francia

Papiernik-Berkhauer E. Etude en double aveugle d'un medicament prevenant la survenue prematurée de I'accouchement chez des femmes 'a
risque eleve' d'accouchement premature. In Edition Schering, Serie 1V, fiche 3, 1970; 65-68.
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Comparacion con otras intervenciones en obstetricia y
medicina perinatal

Intervencion Para prevenir RR (IC 95%) NNT (IC 95%)
Sulfato de magnesio Eclampsia 0,41 (0,29-0,58) 100 (50-100)
Aspirina Pre-eclampsia 0,83 (0,77-0,88) 72 (52-110)
Sulfato de magnesio Pardlisis cerebral 0,65 (0,55-0,88) 52 (31-110)
Corticoides Sind. Distrés respiratorio 0,66 (0,50-0,73) 11 (3-14)
antenatales Muerte neonatal 0,69 (0,58-0,81) 22 (16-35)
Progesterona vaginal Parto pretérmino < 33 sem 0,55 (0,33-82) 14 (5-87)
en cérvix corto Sind. Distrés respiratorio 0,39 (0,17-0,82) 22 (12-106)

Roberto Romero, MD,Epidemiology and causes of preterm birth : The Lancet 2014
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Parto prematuro: Prediccidn

({f? GUEVARA, NAVIS RIC 5-9WIOB MI 1.2 CLINICA GENERAL DEL NORTE
vo) 22564824 EG=33s4d 5.4cm [ 25Hz Tls 0.1 08.04.2010 06:01:39 PM

B =N
= ,;

D 3.80cm

Longitud cervical Fibronectina fetal /Partus test
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¢Y la presencia de sludge?

1L 0.62 cm|
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¢Y la presencia de sludge?

SO gt

Ultrasound Obstet Gynecol 2005; 25: 346-352
Published online in Wiley InterScience (www.interscience.wiley.com). DOL: 10.1002/u0g. 1871

The prevalence and clinical significance of amniotic fluid
‘sludge’ in patients with preterm labor and intact membranes

J. ESPINOZA*, L. F. GONCALVESt, R. ROMERO#, J. K. NIEN*, . STITESt, Y. M. KIMt{,
S. HASSANTt, R. GOMEZS, B. H. YOON(, T. CHAIWORAPONGSAt, W. LEE** and M. MAZORt

*Perinatology Research Branch, NICHD/NIH/DHHS, Detroit, Ml and Bethesda, MD, Departments of tObstetrics and Gynecology and
tPathology, Wayne State University/Hutzel Hospital, Detroit, MI, USA, §CEDIP, Department of Obstetrics and Gynecology, Sotero del
Rio Hospital, P. Universidad Catolica de Chile, Puente Alto, Chile, {Department of Obstetrics and Gynecology, Seoul National University,
Seoul, Korea and **Department of Obstetrics and Gynecology, William Beaumont Hospital, Royal Oak, M1, USA

KEYWORDS: amniotic fluid ‘sludge’; chorioamnionitis; intrauterine inflammation; microbial invasion of the amniotic cavity;
preterm delivery; preterm labor; ultrasound
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¢Y la presencia de sludge?

298 pctes. parto

84 pctes con PP

a término

( ) a )
—  Sludge 22.6% —_ Sludge 1%

\_ ) \_ )

. D e .
Invasion Invasion
|| microbianay || microbianay
corioamnionitis corioamnionitis
Lhistolc')gica 32.9%J Lhistolégica 12.1%J

CONCLUSION: La presencia de Sludge en pacientes con parto pretérmino con
membranas intactas es un factor de riesgo independiente para riesgo de invasion
microbiana de la cavidad amnidtica, corioamnionitis histologica y parto pretérmino

inminente.

Espinoza J, Goncalves LF, Romero R. el al. The prevalence and clinical significance of amniotic fluid sludge in patients whit preterm
labor and intact membranes. Ultrasound Obstet Gynecol 2005; 25:346-52..



Longitud cervical

Ultrasound Obstet Gynecol 2003; 22: 305-322
Published online in Wiley InterScience (www.interscience.wiley.com). DOIL: 10.1002/uog.202

Accuracy of cervical transvaginal sonography in predicting

preterm birth: a systematic review

H. HONEST*, L. M. BACHMANN*1, A, COOMARASAMY*, J. K. GUPTA*, J. KLEIJNEN%
and K. S. KHAN*

* Department of Obstetrics ¢& Gynaecology, Birmingham Women's Hospital and tHorten Center, University of Zurich, Zurich, Switzerland
and tNHS Centre for Reviews ¢& Dissemination, University of York, UK

KEYWORDS: cervical length measurements; funneling; preterm birth; systematic review
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Total citations identified from electronic searches to capture primary armcles on all tests for predicting g

CMEDLINE (150405, EMBASE (8094), PASCAL (1029), BIOSIS (2
MEDIOXN (288), National Research Register (107), SCISEARCH (2468), Conference Papers ().

@ASUNCION

o

182), the Cochtane hbrary (672),

= Citations excluded after screening titles andfor abstracts: m = 19935

kA

retricved for detailed evaluaton: m = 162

From electronic wirches m=153

From reference lists n=9

Primary amcles on sonographic imaging of the cervix utefi test accuracy for predicting preterm barth

Articles excluded and reasons:t

Estudios en mujeres asintomaticas -33
*Embarazos Unicos — 18 estudios.
*Embarazos gemelares — 11 estudios.
*Numero de fetos no especificados o

Estudios en mujeres sintomaticas -13

datos no extraibles por separado para

emb simples o multiples — 4 estudios.

Studics on AsyMPLOMAtK women = 33

Smgleton prepnances - 18 studies

I'win preghancies = 11 studies

MNMumber of fetuses unspecified o data not
extractable separately for singletons and
IWins = 4 spudics

*Embarazos Unicos — 9 estudios.

| *Embarazos gemelares — 3 estudios.

*NUumero de fetos no especificados o datos
no extraibles por separado para emb simples
o multiples — 3 estudios.

* 2 estudios provee datos para emb simples
y gemelares.

RMEICION PICRNANCICS = 3 STLaIes T

I'wm pregnances = 3 studies®

Number of fetuses unspecified or dat not
extractible separately for singletons and
twing = 3 spudics

<2 studics provided data for singleton and twin

preghindcs

Figare 1 Study sclection process for svstematic review of ransvaginal cervical ulirasound in predicting spontaneous preterm birth.
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Pre-test probability
[asymptomatic
population sub-group)

41%
{Singleton pregnancies)

18.5%
{Twin pregnancies)

Longitud cervical

Gestational age
at testing
[weeks)

<20

20-24

20-24

=24

Mo, of studies
Mo, of women)

5 (42e3)

3 {3330}

4 (3663)

4 (861]

3317

Likelihood ratios Post-test probabilities % (95% CI)

Test mepative Test positive Test negative

& —all 7

P P 17 (2.5-3.1)
4 u‘.p 16 (2.3-3.0)

14.2 (11.9-15.9)

L
... .', 15.2 (13.0-17.6}

0.5 1 15

Test positive

1.2 (12.3-34.0)

15.8 (13.1-15.09

14.3 (12.0-17 3)

47.6 (38.2-564)

100 (11 4-362)

Figure 4 Pooled estimates of likelihood ratios for predicting spontaneocus preterm birth at 34 weeks” gestation using 25 mm cervical length
threshold measured by transvaginal sonography and their associated post-test probabilities.

L&

ASUNCION



r“\ ) (_\
o Gedifetal (TR AsuNCION

UNIDAD MATERNO FETAL 103 Avvao

Parto prematuro: factores de riesgo

1800

p50=35 mm
Longitud cervical 10 | Sy
1400 I
|
1200 |
¢Cx corto: es frecuente? -
E 600 F l:::
I|
NO!ll <15 mm: 1% ool
<25 mm: 5-10% .

A 0 1-11-121 6-31-346-51-5666
Poblacion riesgo: 10-39% 5 10 15 20 25130 35 40 45 50 55 60 65 70

Cervical length {mm)

Figure 2 Distribution of cervical length at 23 weeks of gestation,

Semana 23

www.medicinafetalbarcelona.org/docencia Mercer M, Am J Obstet Gynecol 2006:194-1176



Crevicometria en ptes sintomaticas

RESEARCH e

OBSTETRICS
The role of cervical length in women with

threatened preterm labor: is it a valid predictor
at any gestational age?

Liran Hiersch, MD; Yariv Yogev, MD; Noam Domniz, MD; Israel Meizner, MD;
Ron Bardin, MD; Nir Melamed, MD

Cite this article as: Hersch L, Yogev Y, Domniz N, of al. The role of corvical length in women with threatened proterm labor s it a valid prodictor at any gestational age?
Am J Obstet Gynecol 2014:211:532.01-8.



Crevicometria en ptes sintomaticas

TABLE 3
The discriminative ability of cervical length in identifying women with
preterm labor who will deliver prematurely, stratified by gestational age

at presentation
Area under the ROC curve
Gestational age at Delivery Delivery Delivery within
presentation =37 wks =35 wks 14 days
2440 to 2646 whks 0.661 0.690 0.641
2740 to 2946 whks 0.631 0.643 0.698
304010 3146 whks 0.654 0.643 0.646
3240 to 3346 whks 0.678 0.698 0.693
P value® 0.8 0.7 0.8

The discriminztive ability of cendcal langth in identifying woman with preterm labor wha will deliver prematuraly is reflaciad by
tha area undar the receiver-operator characianstic [ROC) curve (ALIC).
“ Comparisons of tha ALC were made using the method of Hanley and Mchei. ™

Hiersch. The effect of gestationm! age on the prediciive accuracy on cervical length tn women with preterm labor.
Am [ Oiestef Gymecol 2004,

N F

Cite this article as: Hersch L, Yogev ¥, Domnlz N, ot al. The robe of corvical length in women with threatened proterm labors is it a valid predicior at any gestational age?
A J Dbstet Gynecol 2014211552618,
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Deteccion del P.P <34 sem en el primer
trimestre

n=16.496 embarazos unicos;178 (1.1%) pp<34 sem

Maternal History DR for EPR 10%
PPS previo, IMC alto, Tabaco, Edad materna, Raza
negra, Nuliparidad. 55 9
33%
CL <27 mm (5th centile) Maternal History  Cervical length

www.medicinafetalbarcelona.org/docencia Nicolaides 2013
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El ultrasonido ha mejorado la prediccién

Anormalidades

.. IUGR y preeclamsia
Cromosomicas
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Sin embargo el elefante en la sala siempre es el

parto prematuro

Stuart Campbell, Universal cervical-length screening and vaginal progesterone prevents early preterm births, reduces neonatal morbidity and is cost saving:
doing nothing is no longer an option. Ultrasound Obstet Gynecol 2011; 38: 1-9
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¢ Como hacemos la prediccion del
parto prematuro hoy?
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Usamos la valoracion ecografica de la longitud
cervical

SUEVS y > 5-0Wi0B Vil 1.2 U L C L (E
(,’? GUEVARA, NAVIS RIC 5-9W/0B Mi 1.2 CLINICA GENERAL DEL NORTE
-\,(?) 22564824 EG=33s4d 5.4cm | 25Hz Tls 041 08.04.2010 06:01:39 PM
| 1.Trim.Rout.
Har-Alto
Pot 100 %

e 1990: Anderson et al
Predicting the risk of preterm
delivery by measurement of
cervical length.

1 D 3.80cm

Prediction of risk for preterm delivery by ultrasonographic measurement of cervical length.Andersen HF, Nugent CE, Wanty SD, Hayashi RH.
Am J Obstet Gynecol.1990 Sep;163(3):859-67.
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éLa cervicometria es suficiente?

RIC 5-9W/0B Mi 1.2 CLINICA GENERAL DEL NORTE
54cmi25Hz  Tis 0.4 08.04.2010 06:01:39 PM
"

1.Trim.Rout.

e Después de mas de 600
publicaciones a lo largo de los
ultimos 20 anos, la tasa de
parto prematuro no ha
disminuido.

1 D 3.80cm

Prediction of preterm birth using the cervical consistency index. M. PARRA-SAAVEDRA*, L. GOMEZ*, A. BARRERO*, G. PARRA*, F. VERGARA* ~
and E. NAVARROT Ultrasound Obstet Gynecol 2011; 38: 44-51
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éLa cervicometria es suficiente?

(;? GUEVARA, NAVIS RIC 5-9W/0B Mi 1.2 CLINICA GENERAL DEL NORTE
v(o) 22564824 EG=33s4d 5.4cm [ 25Hz Tls 0.1 08.04.2010 06:01:39 PM
| 1.Trim.Rout.
. P N Har-Alto
e La mayoria de los partos -’
| e\ 7/M5

prematuros en mujeres de
bajo riesgo ocurren en
mujeres con una longitud
cervical normal en el
segundo trimestre:

* Baja Sensibilidad(8-24%)

D 3.80cm

Quantitative imaging of the cervix: setting the bar H. Feltovich!",T. J. Hall Ultrasound Obstet Gynecol 2013; 41: 121-128
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éLa cervicometria es suficiente?

(‘[E‘ GUEVARA, NAVIS RIC 5-9W/0B Mi 1.2 CLINICA GENERAL DEL NORTE
‘v(ol‘) 22564824 EG=33s4d 5.4cm / 25Hz Tls 041 08.04.2010 06:01:39 PM
f 1.Trim.Rout.
Har-Alto
Pot 100 %
Gn 1
C7 /M5

* La mayoria de las mujeres &\
con un cuello corto en el N
segundo  trimestre no
llegan a tener un parto
prematuro.

e BAJO PPV (=30%)

D 3.80cm

Quantitative imaging of the cervix: setting the bar H. Feltovich!",T. J. Hall Ultrasound Obstet Gynecol 2013; 41: 121-128



9 Gedifetal @ASUNQQN

UNIDAD MATERNO FETAL

Prediccion del parto prematuro en primer
trimestre

B

1.50—
% n=3.310
S 125
=
(@)]
S 1.00—
E
o ‘
S 075
(D)
@)

0.50—

Control sPTD< 34 week
Groups

Parra-Cordero M, Sepulveda-Martinez A, Rencoret G, Valdés E, Pedraza D, Muiioz H. Is there a role for cervical assessment and uterine artery Doppler performed during the
first trimester of pregnancy as a screening test for spontaneous preterm delivery? Ultrasound Obstet Gynecol 2013, accepted for publication.
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¢Como podemos mejorar la prediccion
del parto prematuro?
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Prediccion del parto prematuro

¢Es el parto prematuro un problema
biomecanico?
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Prediccion del parto prematuro

¢ Cual es la opinion de los fisicos que
han estudiado el cérvix?
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Biomecanica del cuello uterino

e Sébastien Febvay /Simona Socrate / Michael D. House

BIOMECHANICAL MODELING OF CERVICAL TISSUE: A QUANTITATIVE INVESTIGATION OF CERVICAL INCOMPETENCE 2003

 Amy E. Kerdok / Simona Socrate / Robert D. Howe

SOFT TISSUE MODELING AND MECHANICS 2004

 KRISTIN M. MYERS / Advisor: Simona Socrate

MECHANICAL AND BIOCHEMICAL PROPERTIES OF HUMAN CERVICAL TISSUE 2005

 Michael House, Anastassia Paskaleva, Kristin Myers, Sabrina
Craigo, Simona Socrate

THE CONNECTION BETWEEN UTERINE CONTRACTIONS AND CERVICAL DILATION: THE BIOMECHANICS OF CERVICAL
DEFORMATION 2005

* M. House and S. Socrate
THE CERVIX AS A BIOMECHANICAL STRUCTURE ULTRASOUND IN OBSTETRICS & GYNECOLOGY 2006
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El cérvix como una estructura biomecanica

e ... For example, cerclage placement assumes that (a) the
cervix is structurally weak and (b) a cerclage provides
structural support. Currently, however, the assessment of
cervical strength is based primarily on clinical history. An
objective definition based on biomechanical evaluation is

lacking™

M. House and S. Socrate  ULTRASOUND IN OBSTETRICS & GYNECOLOGY 2006
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Biomecanica del cuello uterino

 Edoardo Mazza, Alessandro Nava, Margit Bauer, Raimund
Winter, Michael Bajka, Gerhard A. Holzapfel

MECHANICAL PROPERTIE OF THE HUMAN UTERINE CERVIX: AN IN VIVO STUDY 2006

* PASKALEVA, ANASTASSIA / Advisor: Simona Socrate

BIOMECHANICS OF CERVICAL FUNCTION IN PREGNANCY : CASE OF CERVICAL INSUFFICIENCY 2007

 Edoardo Mazza, Alessandro Nava, Margit Bauer, Raimund
Winter, Michael Bajka, Gerhard A. Holzapfel

IN VIVO CHARACTERIZATION OF THE MECHANICS OF HUMAN UTERINE CERVICES 2007

 Myers KM, Paskaleva AP, House M, Socrate S.

MECHANICAL AND BIOCHEMICAL PROPERTIES OF HUMAN CERVICAL TISSUE 2007

...It was found that the nonpregnant tissue was significantly stiffer than the
pregnant tissue in both tension and compression
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Biomecanica
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17 semanas

B . I I l ) I I .
((76 PEREZ LASCARRO, YILIBETH, 33 RIC 5-9W/0OB MI 1.0 CLINICA GENERAL DEL NORTE I O e C a I C a

% 22462419 EG=17s4d 7.7cm [ 31Hz Tis 0.1 01.07.2011 06:04:53 PM
1.Trim.Rout.
Har-Bajo
21 semanas
Gn 15
C7 M5

MI 1.0 CLINICA GENERAL DEL NORTE
y Tis 0.1 28.07.2011 05:40:01 PM

“
| 4
>

1 D 0.40cm

@z PEREZ LASCARRO, YILIBETH, 33
\.,) 22462419 EG=23s2d

Cuando este balance se rompe antes de las 37
semanas, ocurre el parto prematuro.
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¢ Como podemos mejorar la prediccion del parto
prematuro?

Mediante |la evaluacion cuantitativa de las propiedades
biomecanicas del cérvix.
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¢Como podemos hacer ésto?
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Revision de estudios que han evaluado las propiedades
biomecanicas del cérvix

Escuela Politécnica Federal de Zurich
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Revision de estudios que han evaluado las
propiedades biomecanicas del cérvix

DOk 10.1002/pd. 4260 PRENATAL DIAGNOSIS

In vivo assessment of the biomechanical properties of the uterine
cervix in pregnancy

. - 723 . - -4 ~ 2 v . . 5 &
Edoardo Mazza'* , Migud Parra-Saavedia? 3, Michoel Bajka®, Eduard Gratacos?, Kypros Nicolaides® and Jan Deprest

Swiss Federal Instituie of Technology, ETH Zurich, Zurich, Switzedand

‘Moxmal Fetal Medicine Department, ICGON, Hospital Clinic Universitat de Barcelona, Barcelona, Spain
‘Mawemal Fetal Unit, CEDIFETAL, Centro de Diagnostico de Uktrasonido e Imagenes, CEDIUL, Barranquilla, Colombia
“Depariment of Obstetrics and Gynecology, University Hospital of Zurich, Zurich, Switzedond

King's College Hospital, london, UK

KU leuven, Flanders, Belgium

*Correspondence 1o: Edoardo Mazza. Email; emazzo@ethz.ch

Edoardo Mazza, Miguel Parra-Saavedra, Michael Bajka Eduard Gratacos’ Kypros Nicolaides’ Jan Deprest-n-vivo assessment of the
biomechanical properties of the uterine cervix in pregnancy ,Prenatal diagnosis 2013
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Revision de estudios que han evaluado las
propiedades biomecanicas del cérvix

—
0.8 - e ——
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0.7 —_ . = mm—
: - =
. — = - — T _.- i
o.& S e — ——
. CCl- 10%percentile - T——
o o5 — - = —
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" -
— -
0.3 & CCl= mean T
oz = = CCl- prediction based on Badir et al.. 2013
2. W CCl- from Fruscalzo et 2., 2002 2013
i}
o o 1= £ £ =00 - a4r

Gestatiomal week

Figure 2 Cervical consistency index (CCl): lines of 10% and 90%
percentiles and data for 50% percentile from the study of Parra-
Saavedra ef al *' Corresponding cbservations from the study of
Fruscalzo e al *?-% are reported as squares. The prediction of
evolution of CCl over gestational age, based on the aspiration
measurements,”” is reported as dotted line

Edoardo Mazza, Miguel Parra-Saavedra, Michael Bajka Eduard Gratacos’ Kypros Nicolaides’ Jan Deprest-n-vivo assessment of the
biomechanical properties of the uterine cervix in pregnancy ,Prenatal diagnosis 2013
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Nuevas técnicas para evaluar el cérvix y el
riesgo de parto prematuro

— Atenuacion

— Elastografia

— Meétodo de Aspiracion

— Indice de Consistencia cervical (ICC)
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Atenuacion

Ultrasound Obstet Gynecol 20105 36: 218-225
Published online 13 July 2010 in Wiley InterScience (www.interscicnce.wiley.com). DOL: 10,1002 uog. 7643

Ultrasonic attenuation estimation of the pregnant cervix:
a preliminary report

B. L. McFARLIN*, T. A. BIGELOW{, Y. LAYBED{, W. D. O'BRIEN Jri, M. L. OELZE+

and ]. S. ABRAMOWICZS

“Women, Children and Family Health Science, University of Winois at Chicago and §Obstetrics and Gynecology, Rush University Medical
Center, Chicago and 1 Computer and Electrical Engineering, University of Illinois at Urbana-Champaign, Urbana, IL and tElectrical
and Computer Engineering, lowa State University, Ames, IA, USA

dB/em-MHz
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B. L. Mcfarlin, T. A. Bigelow, Y. Laybed, W. D. O’brien Jr, M. L. Oelze And J. S. Abramowicz.Ultrasonic attenuation
estimation of the pregnant cervix: a preliminary report Ultrasound Obstet Gynecol 2010; 36: 218-225



Atenuacion

DEVELOPMENT OF AN ULTRASONIC METHOD TO DETECT CERVICAL
REMODELING IN VIVO IN FULL-TERM PREGNANT WOMEN

Barpara L. McFarim,* Jeswirer Bavasa,! Viksit Kumar,! Tovotay A, BiceLow, |

N avier Pomear,' Jacoues S, Asramowicz,” and Witiiam D. O°Brien, Jr.

* Department of Women Children and Family Health Science, University of llinois at Chicago, Chicago, IL, USA; rL}.:p.aJ-r_n-,:nt
of Obstatrics and Gynecology, Rush Umiversity, Chicago, IL, USA: ¥ Department of Mechamcal Engineering, Iowa State
University, Ames, 1A, USA;  Department of Obstetrics and Gynecology, Wayne State University, Detroit, M1, USA; and

Department of Electrical and Computer Engineering, University of [linois at Urbana-Champaign, Urbana, [L, USA

(Kece ved 31 Awgueg 2014 revived 2 Apnl 2005; in fmal fom 26 Apnl 20015)

Abstrad—The objective of this stady was to determine whether esimates of ulirssonic attenuaton could detect
changes in the cervix sssooasted with medically indueed cervical mmodeling, Thirty-six foll-ferm pregnant women
underwent two transvarinal ultrssonic coamingtons separated in time by 12 h fo defermine cervical sftenosGon
cervical length and changes thereof. Llirasonic attenuation and cervical length data were acgquired from a zone
(Lonare Medical Systems, Mountain View, CA, USA Jultrasound system wing a 59 MHz endovagioal probe, Cer-
vil attemation and cervieal length sipnificantly decreased in the 12 b between the precervical npening Gme
point and 12 b later. The mean cervical attenuation was L1 z L4 dBem-MHz before corvical Apening agents
were wed and L8 = 04 dBem-MHz 12 h later (p <2 WIWNE L The mean cervical length also decreased from 3.1
= L% em before the cervical ripening was administered fo 20 = 1.1cm 12h later (p << LINMNT ). Cervical aftenuation
and cervical length defeded changes in cervical remodeling 12 h after cervical ripeming administraton {E-mail:
bmefarl@uoiceda) @ 2005 World FederaBon for Ulirasound in Medicine & Biology.



Atenuacion

Conclusion

sue memodeling. Although macro-structural changes of
the cervix can be quantfied with cervical length

(Berghella et al. 2000 lams et al. 1996 lams and
Berghella 20010; Romero et al. 2013) and cervacal

consistency index (Parra-5aavedra et al. 2011), there 18
currently no method to objectively estmate cervical ns-
sue property changes non-invasively at a macrostructural

lewvel .

Barbara McFarlin et al, Ultrasound in Med. & Biol., Vol. 41, No. 9, pp. 2533-2539,
2015
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ULTRASOUND

in Obstetrics & Gynecology

Quantification of cervical elastography: a reproducibility study

F.S Molina’2", L. .F.Gomez! J. Floridod
M. C. Padilla’€ and K. H. Nicolaides?®

Ultrasound in Obstetrics &
Article first published anline: 22 MAY 2012 Gy necology

ULTRASOLIND
Dol 10.1002/uog. 11067 Volume 39, Issue G, pages
685—689 June 2012

- g
T

It is possible to provide an objective quantification of
elastographic colors in the cervix. The measurements obtained by
elastography may be a mere reflection of the force being applied
by the transducer to different parts of the cervix. It is too
premature to suggest that the measurements of rate-of-change in
tissue displacement reflect histological changes that could
provide a measure of cervical ripening.




Elastografia

Ultrasound Obstet Gynecol 2013; 41: 152-161
Published online 8 January 2013 in Wiley Online Library (wileyonlinelibrary.com). DOL: 10.1002/uog.12344

Evaluation of cervical stiffness during pregnancy using
semiquantitative ultrasound elastography

E. HERNANDEZ-ANDRADE®1, §. 5. HASSAN*1, H. AHN*1, §. ]. KORZENIEWSKI* 1,
L. YEO*1, T. CHAIWORAPONGSA*1 and R. ROMERO*

*Perinatology Research Branch, NICHD/NIHIDHHS, Bethesda, MD and Detroit, M1, USA; t Department of Obstetrics and Gynecology,
Wayne State University School of Medicine, Detroit, M1, USA
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E. Hernandez-andrade, S. S. Hassan, H. Ahn, S. J. Korzeniewski, L. Yeo, T. Chaiworapongsa And R. Romero. Evaluation of cervical stiffness during
pregnancy using semiquantitative ultrasound elastography. Ultrasound Obstet Gynecol 2013; 41: 152-161



Elastografia

Published in final edited form as:
J Perinat Med. 2014 March ; 42(2): 159-169. dow:10.1515/)pm=-2013-0277.

Cervical strain determined by ultrasound elastography and its
association with spontaneous preterm delivery

Edgar Hernandez-Andrade'?, Roberto Romero'-3#, Steven J. Korzeniewski', Hyunyoung
Ahn'-Z Alma Aurioles-Garibay'-2, Maynor Garcia'Z, Alyse G. Schwartz!-2, Lami Yeo'2,

Tinnakorn Chaiworapongsa'-2, and Sonia S. Hassan'-2

'Perinatology Research Branch, NICHD/NIH/DHHS, Detroit, Michigan, and Bethesda, Maryland,
USA

‘Department of Obstetrics and Gynecaology, Wayne State University School of Medicine, Detrait,
Michigan, USA

*Department of Obstetrics and Gynecology, University of Michigan, Ann Arbor, MI
“Department of Epidemiology and Biostatistics, Michigan State University, East Lansing, MI, USA

J Perinat Med. 2014 March : 42(2): 139-169. do1:10.1515/jpm-2013-0277.
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Abstract

Objective—To determine if there 15 an association between cervical strain, evaluated using

ultrasound elastography, and spontaneous preterm delivery (sPTD) <37 weeks of gestation.

Methods—One hundred and eighty mine (189) women at 1624 weeks of gestation were
evaluated. Ultrasound elastography was used to estimate cervical strain in three anatomical planes:
one mid-sagittal in the same plane used for cervical length measurement, and two cross sectional
images: one at the level of the internal cervical os, and the other at the level of the external
cervical os. In each plane, two regions of interest (endocervix and entire cervix) were examined, a

total of six regions of interest were evaluated.

J Perinar Med. 2014 March ; 42(2): 139-169. do1:10.1515/jpm-2013-0277.
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Results—The prevalence of sSPTD was 11% (21/189). Strain values from each of the six cervical
regions correlated weakly with cervical length (==0.24, p<0.001 to r==0.03, p=0.69). Strain
measurements obtained 1n a cross sectional view of the internal cervical os were significantly
associated with sPTD. Women with strain values <25 centile in the endocervical canal (0.19) and
in the entire cervix (0.14) were 80% less likely to have a sPTD than women with strain values
=25t centile (endocervical: odds ratio [OR] 0.2; 95% confidence interval [CI], 0.03—0.96; entire
cervix: OR 0.17; 95% CI, 0.03-0.9). Additional adjustment for gestational age, race, smoking
status, party, maternal age, pre-pregnancy body mass index and previous preterm delivery did not
appreciably alter the magnitude or statistical significance of these associations. Strain values
obtained from the external cervical os and from the sagittal view were not associated with sPTD.

Conclusion—Low strain values in the internal cervical os were associated with a significantly
lower nisk of spontaneous preterm delivery <37 weeks of gestation.

J Perinat Med. 2014 March ; 42(2): 159-169. do1:10.1515/jpm-2013-0277.
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Available online at www.sciencedirect.com

SciVerse ScienceDirect

www . elsevier. com/flocatejmbbm

A novel procedure for the mechanical characterization
of the uterine cervix during pregnancy

Sabrina Badir®*, Michael Bajka®, Edoardo Mazza®®

*Departement of Mechanical and Process Engineering, Swiss Federal Institute of Technology Ziirich, Tannenstrasse 3,

B092 Ziirich, Switzerland

"EMPA, Swiss Federal Laboratories for Materials Testing and Research, Uberlandstrasse 129, 8600 Diibendorf, Switzerland
“Department of Obstetrics and Gynecology, University Hospital of Zirich, Frauenklinikstrasse 10, 8091 Zirich, Switzerland




\‘ -
o Gedifetal

UNIDAD MATERNO FETAL

450
400
350
300
250
200

p, [mbar]

150
100
a0
0

Meétodo de aspiracion

SD 38%,
S SD 46%
SD 51%
‘ SD 48%
T4 T2 T3 PP

Fig. 10 — Closure pressure for the groups: non-pregnant (NFP),
frst oimester (T 1), second imester (T2), third rimester
(T3) and post-partum (PP). The diagram reports mean values
and the corresponding standard deviaton.

A ASUNCION



‘5:\ Cedifetal (TR Asuncion
Indice de Consistencia Cervical(ICC)

v

22514557 EG=30s3d 5.4cm j 22Hz Iis 0.1 21.04.2010 07:10:17 PM

1.Trim.Rout,
Har-Alto
Pot 100 %
Gn 1

C7 /M5

P5 fE3




) Cedifetal (TR Asuncion
Indice de Consistencia Cervical(ICC)

Consistencia
(De consistente).
e 1.f Duracion, estabilidad, solidez.

e 2.f. coherencia entre las particulas de una masa o los
elementos de un conjunto.

Real Academia Espanola
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» indice

Expresion numérica de la relacidon entre dos cantidades.

Real Academia Espanola



Cl: 50/53mmX100
Cl: 94%

Cl: 45/58mmX100
Cl: 77%
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éCual de éstas dos pacientes con longitud cervical de 40 mm a las 24
semanas tiene mayor riesgo de parto prematuro?
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12Miguel A Parra-Saavedra, 14| jbardo A Gomez, 1pmanda Barrero 1Guido Parra, 1gelipe Vergara, 1israel
Diaz-Yunez, 1Martha GOmMeZ, 3Carlos germudez, sgftichia V Kontopoulos; sRubén A Quintero
iMateral Fetal Medicine Unit CEDIFETAL, Centro ge Diagnostico de Ultrasonido € Imagenes: CEDIUL, Barranquilla. Colombia
2Northem General Clinic, Barranquilla, i
3Hospital Universitario de Caracas, Universidad Central de Venezuela, Caracas. Venezuela
4pjvision of Matemal Fetal Medicine, Department of Obstetrics and Gynecology. Universt
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Cervical Consistency index: A new concept in
uterine cervix evaluation

5 & 8

Cervicometly (mm)
S &
i

-
o
!

0 T T T
0 10 20 30 40

Gestational age (weeks)
& Cervicometry pregnant « Cervicomelry not pregnant




NNNNNNNNNNNNNN

ETAL

ASUNCION

105 AvUBANO:

Cervical Consistency index: A new concept in

uterine cervix evaluation

!
10 20 30
Gestational age (weeks)

& CCI pregnant & CCI not pregnant

40



\
) Cedifetal
UNIDAD MATERNO FETAL

e

LA ASUNCION

Indice de Consistencia Cervical(ICC)

Conclusion:

Physiological changes in cervix consistency can be quantified
from the first trimester of pregnancy using CCI. This shows an
inverse linear relation with regard to the pregnancy stage.
Cervical length did not show a shortening predicable pattern,
with no statistically significant differences among groups.
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Ultrasonic attenuation estimation of the pregnant cervix:
a preliminary report, B. L. McFARLIN .Ultrasound Obstet
Gynecol 2010; 36: 218-225
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Prediccion del parto prematuro

Longitud cervical

ICC
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|ICC distribucion por trimestre
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UNIDAD MATERNO FETAL Los Ao

Técnica ICC

(3%\ ACOSTA RODRIGUEZ, BERTHA, 30 RIC 5-9W/OB MI 1.2 CLINICA GENERAL DEL NORTE
\-:) 22514557 EG=30s3d 5.4cm [ 22Hz Tis 0.1 21.04.2010 07:10:17 PM

1.Trim.Rout.

Har-Alto

) Pot 100 %

GH Gn 1
C7 /M5

P5 /E3
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Técnica ICC

(ffé UC 5-9AWIOB : _ NOR
ot 22514557 EG=30s3d 5.4cm [ 22Hz Tis 0.1 21.04.2010 07:10:17 PM
1.Trim.Rout.
Har-Alto
Pot 100 %
Gn 1

53 CCI=AP" / AP x100
e CCl= 24 /46 x 100
CCl= 52%
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Percentiles de indice de Consistencia Cervical (%)
para edad gestacional de 5—-36 sem.
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Longitud Cervical
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Prediction of preterm birth using the cervical consistency index. M. PARRA-SAAVEDRA*, L. GOMEZ*, A.
BARRERO*, G. PARRA¥*, F. VERGARA* " and E. NAVARROT Ultrasound Obstet Gynecol 2011; 38: 44-51
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Prediction of preterm birth using the cervical consistency index. M. PARRA-SAAVEDRA*, L. GOMEZ*, A.

BARRERO*, G. PARRA*, F. VERGARA*
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Sensitivity, specificity, ppv, npv, LHR of percentiles of CCl and
CL in predicting SPTB according to gestational age

ioCT

Cervical length

Screeming performance for fixed screen-prositive rate of:

% 10%% 20% % 105 20%
SFTR =32 woeks
Sensitivity (%) 667 (30.31-100) 100 {54, 9100} 100 (94.4—-100) 111 {D-37.2) 33.31(0-85.7) 13,3 (0-569.9)
Specificity (%) 971 (%6.1-98.2)  BE2 (B6.1-90.3) TFT.2(745-TRE) 97.H (ME.P-9EE) 4B (PII-96.1) BED (B4.1-BE4)
PPY (%) 17.1(3.2-31.1} T22-11.9 I8 (11-64) 4.4 (0-14.9) 54 00-12.2) N
WPV %) Q97 (99 3100 100 (59,910} 100 (99.9-100) 992 (98.6-90.8) 994 [PEE-99.9) 993 (98.7-99.9)
LR+ 233 (129-41.8) E1(7.2-101) 4.38(3.91-491) 5.1(08-33.9) b4 (24-16.6) 24 (0.%-62)
SFTR = 34 woeks
Sensitivity (%) &3.6 (41.3-86.0) 0.9 (766—100) 954 (B4.5-100) 9.1 (0-23.4) 2P (6 4-482) 40.9(181-83.7)
Specificty (%) 984 (97.6-992) E94 (E7.4-91.4) TE2(F5.6-E0E} 979 (9E.9-9EE M9 (91e-964) BET(B45-BEE)
PP () 46,7 (AT 2-661) 15.9(91-22.7) £Ei4.9-126) BT (0-22.4) 10,7 (17197 6.3 (1.9-10.7)
NPV %] Lo 2 [9E.6-99.8) GOR (99 4-100) 990 (00 a—100) SE(9V1-9E9) OQE1(97.5-99.1) SR 5 (97.7-99.4)
LR+ 197 (22.2-70.9) Eb (6. 9-20.7) 44 (38-5.1) 432 [1.1-17.5) 22 (1.2-3.1) 1 {1.8-52)
SPTR =37 weeks
Sensitivity (%) 45 (33.5-56.5) TEE (64.2-88.6) BTS5 (797954 11.3(3.7-188) 263{15.9-36.5) 38.8(274-50.1})
Specificity (%) 9.8 (99410} Q4003 4-264] B1.9(79.4-84.4) 9E5(97.7-903) 963 (05.0-97.5) B2 (86.1-90.3)
PPV (%) Q4.7 (BE. 3100} 6.8 (47.1-664) 249(232-253)0 391 017.0-61.3) 37.5(23.9-51.1) 21.8(14.7-28.9)
MMV (%] RS (M.2-969) 981 (97.2-99.1) 987 (97.9-99.6) 919 (9%1.2-54.5) 939 (923-954) 944 (P2E-%e.0)
LR+ M7 {51.9-863.3) 1544 011.5-208) 4E4(413-57] 7.6 (6.1-935) 7.1 14.3-11.5) 33 (2.4-4.6)

5% Cls are given in parentheses.
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Drediction of preterm birth using the cervical consistency index
ARA*

\I. PARRA- SAAVEDRA®, L. GOMEZ*, A. BARRERO*, G- PARRA®, F. VERG
Colombia; 4Public Health

ind E. NAVARROT
Unit, CEDI FETAL, Centro de Diagnostico de Ultrasonido € Ima

- Maternal-Fetal
versidad Del Norte, Barranquilla, Colombia

genes, CEDIUL, Barranquilla,

length; preterm birth; transvaginal ultrasound

cervical consistencys cervical
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Prediccion parto prematuro primer trimestre

Association between first trimester cervical consistency index (CCl) and preterm birth
in low risk population

L2Miguel Parra-Saavedra, YJuan Carlos Ramirez, INuria Bafios, 1Anna Peguero, 1Ana
Fervienza, lEduard Gratacos, IMontse Palacio.

1BCNatal - Barcelona Center for Maternal-Fetal and Neonatal Medicine (Hospital Clinic and Hospital Sant Joan de Déu),
IDIBAPS, University of Barcelona, and Centre for Biomedical Research on Rare Diseases (CIBER-ER), Barcelona, Spain

2 Maternal—Fetal Unit, CEDIFETAL, Imagenes diagnosticas y terapeuticas, CEDIUL, Clinica La Asuncion, Barranquilla Colombia.

* Objective: To establish the association between
cervical consistency index (CCl) in the 11 to 13.6
weeks ultrasound screening and spontaneous
preterm delivery before 35 weeks.

Abstract ISUOG, Montreal 2015
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Results

Aneuploidy screening in 11-13.6 weeks, database

(n=843)
Case Control
[ |
n: 23 n: 820
Healthy controls
Spontaneous preterm
delivery before 35 weeks. Delivery at term

(> 36 weeks and 6 days)

We evaluated 843 pregnant women and identified 23 cases (2.73%) with
spontaneous preterm delivery below 35 weeks.



MAD RI D World congress Of

SPAIN
3"-6" November, 2015 WAPM

WOKLD ASSOCIATION OF PERINATAL MEDICINY

90—
80—
F0—
60 —
50—

cCl (%)

1

T T
Controls Cases

80
T0 ]
60 —
50

40 ——— ——

30— —

Cervical Length (mm)
|
|

20—

| T
Controls Cases

The CCl was lower in cases than in controls: mean 71.2% [range 67.3-77.6%] vs. 78.6% [range 72.4-
84.5%] (p <0.001), respectively. Cervical length did not differ between cases and controls: mean 37.2mm
[range 34-40 mm] vs 39.1mm [range 35-42 mm] (p = 0.14), respectively.
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Conclusions

Women who presented with preterm birth before 35 weeks had significantly
lower values of CCl at first trimester than women who delivered at term.

The measurement of CCl in ultrasound screening at 11-13.6 weeks may
have clinical value for the early identification of women at risk of preterm
birth before 35 weeks.
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Resultados: ICC vs LC en 22 trimestre

Age (years) 33 (28-37) 33 (30-35) 0.69
BMI 23 (20.9-26.2) 22(21.9-26.5) 0.54
Ethnicity
Caucasian 103 (64) 7 (70) 0.7
Others 58 (36) 3 (30)
Parity
Nulliparous 100 (62.1) 4 (40) 0.16
Multiparous 61(37.9) 6 (60)
Previous SPTB 12 (9.45) 1(10) 0.95
GA at scan 20.8 (20.1-23.6) 22.5(21-23.5) 0.15
Cervical consistency index 68.54 (63.1- 62.3 (58.1- 0.02
(can 74.2) 67.8)
Cervical length (CL) 39.6 (35.8-44.1) 41.6(34.6- 0.74
47.9)
O fotaliD GA at delivery 39.6 (38.6-40.5)  28.3(22.5- <0.00
34.6) 1

Co-funded by the

ot Eeopean Urion = @
of tng Europaan Unicn . ~
NATAL Nuria Bafios y cols WCPM 2015
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Caso clinico

ActuallA’OB Ml 1.2 CEDIULS.A
1.0/4.3cm/33Hz Tis 0.2 18.08.2015 12:51:49 PM

Defaul
Th28/Calid Alto
B97° V60
Mix30/7(
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Caso clinico

1129566634 EG=12s4d 6.5cm f 24Hz Tis 0.2 18.08.2015 12:48:29 PM

1. Trim.Rout
Har-Medic
Pot 100 %
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Caso clinico

¢ CEDIUL S.A
ST
%” 1129566634 EG=12s4d 6.5cm j 24Hz Tis 0.2 18.08.2015 12:48:47 PM

2

1.Trim.Rout.
Har-Medio
Pot 100 %
Gn 8

C7 /M10

1 D1 4117cm
CV: 145.6x109.2mm 2 D2 2 0dem

640x480 = W-204
Zoom:1.1 Z%Esten 50"C:86
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Prediction of preterm birth using the cervical consistency ...

www.nchi.nim.nih.gow/pubmed/21465603 + Traducir esta pagina
de M Parra-Saavedra - 2011 - Citado por 36 - Articulos relacionados

OBJECTIVES: To assess the diagnostic power of a new cervical consistency index
(CCI) obtained using transvaginal sonography for the prediction of ...
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é¢Futura indicacion?

*Pacientes con Indice de Consistencia Cervical
Menor del percentil 5%

*éDeberian recibir progesterona?

parece razonable, si un cuello es blando y se acorta
progresivamente ...

*Faltan estudios en este campo
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Casos clinicos

* Sindrome de parto prematuro
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ID: Y.L —
22 afios, e
EG: 24,2 semanas T
Antecedentes:

-G3 A2 ultima perdida de 20
sem

-Doble sistema colector
-Infeccién de vias urinarias
en primer trimestre.
-Refiere actividad uterina
irregular

-Cervicometria 27 mm

RIC5-9-D/GIN MI 1.1 CEDIULS.A.

1 D274cm

Cervicometria: 2,74 cm

¢ Cual seria el manejo indicado?
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Caso # 1.

Nov 27-2014

i RIC5-9-D/GIN Ml 0.9 CEDIULSA.
T
OV P=10.06.2014 54cm/1.4/27Hz Tis 0.1 27.11.2014 12:46:39 PM

Uterus Near
Har-baja
PWR 100 %
Gn -2

C8 /7 M8
P37 E3

1 D1.51cm
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Voluson

'=10.06.2014

(£ 5

Caso # 1.

RIC5-9-D/GIN
6.5cm/1.4/21Hz

Nov 27-2014

MI 1.0 CEDIULSA.
Tis 0.1 27.11.2014 12:44:43 PM

Uterus Near
Har-baja
PWR 100 %

1D 3.28cm

2 D1 3.28cm
3 D2 1.39cm
% esten. 57.62%
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Caso # 1.

i RIC5-9-D/GIN Ml 0.9 CEDIULS.A.
1P=10.06.2014 S4cm/16/43Hz Tis 0.1 19.02.2015 11:27:21 AM

f9£JEB

1 D 0.65cm
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UNIDAD MATERNO FETAL 103 Avvao

Caso # 1.

ID: Y.L
22 anos,
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Caso # 2

ID: Z.A

28 anos

-Embarazo actual 22 sem
-Actvidad uterina regular de 8
horas

-Cervix 5 mm

-Sludge

-PCR 48

-CH: Leucocitos 16820
Antecedentes:

G5a3pplv0 O —
PP 23 semanas, con muerte Ea—
neonatal temprana.

¢ Cual seria el manejo indicado?
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UNIDAD MATERNO FETAL 103 Avvao

Caso # 2

ID: Z.A

28 anos

-Embarazo actual 22 sem
-Actvidad uterina regular de 8
horas

-Cervix 5 mm

-Sludge

-PCR 48

-CH: Leucocitos 16820
Antecedentes:

G5a3pplv0

PP 23 semanas, con muerte
neonatal temprana.
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Caso clinico # 3

Tr".: =’ 1129566634 EG=12s4d 6.5cmi24Hz  Tis 0.2 18.08.2015 12:48:29 PM

1.Trim.Rout
Har-Medic
Pot 100 %

V: 145.6x109.2mm
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Caso clinico

P.
ST
ﬁ]’ 1129566634 EG=12s4d 6.5cm j 24Hz Tis 0.2 18.08.2015 12:48:47 PM

2

1.Trim.Rout.
Har-Medio
Pot 100 %
Gn 8

C7 /M10

E5

1 D1 4117cm

g;/o:xl-';%wa&me ICC: 49% 2 D2 2_0:\1/\7%4

L)
Zoom:1.1 Z%Esten 50"C:86
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UNIDAD MATERNO FETAL 103 Avvoasios

Caso clinico

Table 51 FPercantilas for osrvical consistency indax (CCT in %4) for gastational asss of 5—3 &

5

TEaslos

Gastational - 5th 10t 20th 50th B0th oth Sth

ama (waslos]) centila  camtila  camtila centils cemtile ocantils cantils
5 EF) &5 T4 TE 24 o3 o5 o7
& 38 &g 73 TT 22 o o oG
7 o &3 71 TS 21 oo o3 S
2 3o &1 T T4 T kL] 2 o
o x4 o) &0 T TE a7 oo o3
10 pre 50 7 71 TT 26 Fihe] o2
11 33 57 &6 & TS 25 28 o
12 34 56 &g &8 T4 23 a7 2o
13 41 54 3 &6 w3 g2 g5 g8
14 ] 53 &1 5 71 ] 24 27
15 3& 52 o) &3 T T 23 25
16 34 S5 58 ] &8 TE 22 25
17 o L) 57 &0 &7 rl ] 24
12 pr 4 48 55 50 &5 75 T 22
1o o T 54 57 &g 73 TE 21
0 o 5 52 56 &3 T TT 20
21 38 44 51 54 &1 71 TE T
22 o 2 L) 53 &0 oo T TE
23 7 41 48 51 50 &8 73 T
24 33 Ty 465 5 57 &6 T T
25 o 38 5 48 56 5 71 TS
26 30 37 43 47 549 &g oo 73
7 X8 38 2 5 53 2 &R T
a8 7 34 T, EF] 52 &1 &7 71
20 31 33 3o 2 S5 50 &G T
30 41 32 37 41 L) 58 &g &
31 41 30 36 3o . 56 &3 Fd:]
3z S5 2o 34 38 T 55 2 &7
33 53 7 33 38 5 54 &1 &5
34 S 26 31 35 3 52 50 &g
35 58 fr 30 33 2 51 58 &3
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Caso clinico

* Nota: paciente con Indice de Consistencia
Cervical menor al percentil 5, alto riesgo de
parto prematuro, se sugiere evaluacion
ecografica del cérvix en semana 16 y tamizaje
de cervicometria en semana 20.

* Pte Iingresa 23 semanas a urgencia con 9
centimetros de dilatacion y partes fetales en
vagina.
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¢Cual es método para evaluar la consistencia ael
cérvix?

Jouwrnal of Biomechanics § (0 ) sen-ann

;, a i Contents lists available at SaenceDinect
e Journal of Biomechanics

**-&—-‘E"‘:L" journal home page: www.elsevier.com/locateljbiomech

wwhw.J Bi omec h. com

Challenging the in-vivo assessment of biomechanical properties
of the uterine cervix: A critical analysis of ultrasound based
quasi-static procedures

M.M. Maurer®*?, S. Badir™’, M. Pensalfini®, M. Bajka®, P. Abitabile®,
K. Zimmermann ”, E. Mazza *°

* Depantment of Mechaniml and Process Engineering, ETH Zurich, 8082 Zurich, Swilzerland

® Deparstent of Ghatdns and Gynemlagy, University Haspital Zurich, 5091 Zurich, Swilzerland
“Hospiil lowfenburg, 5080 [awfenburg, Swilzer and

* EMPA, Swits Fedeml| [aboratories Jor Materinls Testing and Reseanch, 8600 Dubendarf, 5w Ererka nd

M.M. Maurer a,n,, S.Badir a,, M.Pensalfini a, M.Bajka b, P.Abitabile ¢, R. Zimmermann b, E.Mazza ; Challenging the in-vivo assessment of
biomechanical properties of the uterine cervix: A critical analysis of ultrasound based quasi-static procedures
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¢Lual es método para evaluar la consistencia ael
cérvix?

Phantoms

M.M. Maurer a,n,, S.Badir a,, M.Pensalfini a, M.Bajka b, P.Abitabile ¢, R. Zimmermann b, E.Mazza ; Challenging the in-vivo assessment of
biomechanical properties of the uterine cervix: A critical analysis of ultrasound based quasi-static procedures
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| es método para evaluar la consistencia
cervix?
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M.M. Maurer a,n,, S.Badir a,, M.Pensalfini a, M.Bajka b, P.Abitabile ¢, R. Zimmermann b, E.Mazza ; Challenging the in-vivo assessment of
biomechanical properties of the uterine cervix: A critical analysis of ultrasound based quasi-static procedures
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¢Lual es método para evaluar la consistencia ael
cervix?

Indice de Consistencia Cervical

100
90
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401
30 |
20 |

t anterior

proximal

e
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10 | EEENR T3
0 CCI SD (Parra—Saavedra et al. 2011)
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M.M. Maurer a,n,, S.Badir a,, M.Pensalfini a, M.Bajka b, P.Abitabile ¢, R. Zimmermann b, E.Mazza ; Challenging the in-vivo assessment of
biomechanical properties of the uterine cervix: A critical analysis of ultrasound based quasi-static procedures
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Conclusion

“We have demonstrated that the quasi-static
elastography protocol as proposed by
Hernandez-Andrade et al. (2013), Hernandez-
Andrade et al. (2014) and Molina et al. (2012)
does not allow to distinguish between a stiff
and soft cervix”

M.M. Maurer a,n,, S.Badir a,, M.Pensalfini a, M.Bajka b, P.Abitabile c, R. Zimmermann b, E.Mazza ; Challenging
the in-vivo assessment of biomechanical properties of the uterine cervix: A critical analysis of ultrasound based
quasi-static procedures
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Conclusion

* “The simulations of the maximum
compressibility approach, as introduced by
Parra-Saavedra et al. (2011), indicate that this
procedure can deliver a repeatable
assessment of cervical consistency and is able
to differentiate between subjects and time
point in gestation “

M.M. Maurer a,n,, S.Badir a,, M.Pensalfini a, M.Bajka b, P.Abitabile c, R. Zimmermann b, E.Mazza ; Challenging
the in-vivo assessment of biomechanical properties of the uterine cervix: A critical analysis of ultrasound based
quasi-static procedures
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“"An unsolved problem is ill-posed problem™

Un Problema no resuelto es un problema mal
planteado

Albert Einstein
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