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How	  Can	  We	  Measure	  the	  Value	  of	  	  
Cervical	  Sonography	  in	  Pregnancy?	  	  

Has	  Use	  of	  Cervical	  Sonography	  …	  
• Changed	  Pregnancy	  Outcomes?	  

–  For	  the	  Fetus	  &	  Infant?	  
–  	  For	  the	  Mother?	  
–  	  In	  Singleton	  Pregnancies?	  
–  	  In	  MulNfetal	  Pregnancies?	  

• Changed	  Anything	  for	  BeZer	  or	  Worse?	  
–  Yes	  …	  



Transvaginal	  Ultrasound	  Measurement	  
of	  Cervical	  Length	  in	  Pregnancy	  
What	  Is	  The	  Value?	  

– 	  It	  Has	  Changed	  Research	  
• 	  Basic	  and	  Clinical	  Studies	  

– 	  Has	  It	  Changed	  Care	  ?	  	  



The	  Preterm	  Birth	  Preven=on	  Literature	  
Listed	  in	  The	  Order	  in	  Which	  It	  Was	  Published	  

• PTB	  is	  Related	  to	  Contrac=ons	  
– 	  ProphylacNc	  Tocolysis	  à	  No	  benefit	  

• PTB	  is	  Related	  to	  Infec=on	  	  
– 	  AnNbioNc	  Rx	  à	  No	  consistent	  benefit	  

• PTB	  is	  Related	  to	  Short	  Cervix	  
– 	  Cerclage	  à	  ±	  benefit,	  not	  consistent	  

• PTB	  is	  Related	  to	  Progesterone	  
– 	  Supplemental	  P4	  =	  ê	  PTB	  –	  Why	  &	  How	  ?	  



Why	  Didn‘t	  These	  Interven=ons	  	  
ä	  Preterm	  Birth?	  

Was	  It	  …	  
– 	  The	  Wrong	  Drug	  ?	  
– 	  The	  Wrong	  Dose	  ?	  
– 	  The	  Rx	  Was	  Started	  Too	  Late?	  
– 	  The	  Rx	  Was	  Not	  Con>nued	  Long	  Enough	  ?	  
– 	  The	  Wrong	  Pa>ent	  Selec>on	  Criteria	  ?	  
– 	  The	  Wrong	  Gesta>onal	  Age	  at	  Rx	  ?	  

Or	  
• Wrong	  Concept	  of	  How	  Preterm	  Birth	  Occurs?	  



Preterm Birth 101 
If You Trained Before 2012,  
You Had To Take This Course 

Where Were Your Teachers Standing  
When They Wrote The VERSUS Chapters? 
•  Preterm Labor 

–  Contractions à Cervical Change à PTB 

•  Preterm PROM 
–  Ruptured Membranes à Labor à PTB 

•  Cervical Insufficiency 
–  Cervix weak, dilates à Baby ‘falls out’ 

•  Abruption 
–  Bleeding à Contractions à Labor à PTB 

vs. 
 
 
vs. 
 
 
vs. 



Preterm Birth 101 {1980}�
 OB History and Cervical Insufficiency�

Cervical Insufficiency vs. Other Diagnoses

þ 	  Absence of painful contractions.
And 
x  Absence of any other reason for 

preterm delivery.
– Contractions = Preterm Labor.
– Leaking Fluid = Preterm PROM.
– Bleeding = Abruption.
– Fever = Chorioamnionitis.	  

Does	  PresentaNon	  
Really	  =	  Diagnosis?	  



How	  Does	  The	  Cervix	  Efface	  And	  Dilate?	  

	  
	  

When	  Does	  It	  Happen?	  	  
At	  What	  Rate,	  and	  Why?	  



NICHD MFM Network N Engl J Med 1996 



Observa=ons	  from	  Cervical	  
Sonography	  in	  Pregnancy	  

•  Cervical	  Effacement	  
–  	  Occurs	  w/o	  	  Palpable	  Contrac=ons	  

–  	  Begins	  at	  Internal	  Os	  à	  External	  Os	  	  =	  T	  Y	  V	  U	  
–  	  Weeks	  Before	  Preterm	  Birth	  
–  OWen	  Evident	  Before	  20	  Weeks	  

•  Changes	  That	  Precede	  Birth	  Are	  	  
–  	  The	  Same	  Regardless	  Of	  Gesta=onal	  Age	  At	  Birth	  
–  	  The	  Same	  Regardless	  Of	  Clinical	  Presenta=on	  

• PTL,	  P-‐PROM,	  or	  Cervical	  Insufficiency	  

What Varies is GA at Onset + Rate of Cx p  



How	  Does	  Cervical	  Effacement	  Occur?	  
From	  The	  Inside	  Out	  !	  
We	  Did	  Not	  Know	  This	  Before	  Cervical	  Ultrasound	  

T Y 

U V 
ZilanN	  M	  et	  al:	  JUM	  1995	  



When	  &	  How	  Does	  the	  Cervix	  Change	  	  
in	  Normal	  Pregnancy?	  

Word	  et	  al	  
Semin Repro Med 

2007:25:69-79  



Rates	  of	  Cervical	  Change	  in	  the	  2nd	  Trimester	  
Term	  vs.	  Indicated	  vs.	  PPROM	  vs.	  Preterm	  Labor	  

Cervical	  
Length	  
Between	  	  
22-‐24	  and	  	  
26-‐28	  Weeks	  	  
and	  
Presenta=on	  
at	  Delivery 

¸ Term Birth 
Δ Indicated PTB 
 
¡  PTL 
o  PPROM 

Iams J, Cebrik D, Lynch C, Behrendt N, Das A. Am J Obstet Gynecol 2011 

“Short” Cervix  

n = 2198 
n = 89 
 
n = 128 
n = 106 

22-‐24	  weeks	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  26-‐28	  weeks	  

40	  
	  
	  
35	  
	  
	  
	  
30	  
	  
	  
25	  



4 wks   16 wks …. 26 wks  …….   40 wks 

The process starts early –1st trimester?  Before conception?  



•  PopulaNon-‐based	  study	  	  n	  =	  3694	  
•  Cervix	  longer	  @	  18-‐22	  than	  @	  24-‐28	  weeks	  (MFMU)	  

–  35	  mm	  =	  27th	  	  percenNle	  	  
• 35	  mm	  =	  50th	  %-‐=le	  @	  24-‐28	  weeks	  in	  MFMU	  Study	  

–  29	  mm	  =	  3rd	  	  percenNle	  	  
• 30	  mm	  =	  25th	  %-‐=le	  @	  24-‐28	  weeks	  in	  MFMU	  Study	  

• Why	  Did	  the	  Cx	  Length	  Distribu>ons	  Differ?	  
– Different	  GestaNonal	  Age	  or	  PopulaNons?	  or	  …	  
– Misunderstanding	  of	  Cervical	  Length	  =	  Parturi>on	  

Obstet Gynecol 1998;92:902-7 



Sequence	  of	  Steps	  in	  ParturiNon	   
    Term	  	  	  	  	  	  	  	  	  	  	  	  vs.	  	  	  	  	  	  	  Preterm	  

Term	  
1.  Cervical	  ripens	  in	  	  3rd	  Δ	  	  
2.  Membrane	  acNvaNon	  
3.  Myometrial	  acNvaNon	  
•  Coordinated	  à	  	  	  	  	  	  	  	  

Normal	  Labor	  	  
•  Not	  coordinatedà	  

DysfuncNonal	  Labor	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
e.g.	  	  	  PROM	  before	  Cx	  Ripe	  

Preterm	  
1.  Cervical	  preparaNon	  
2.  Membrane	  acNvaNon	  
3.  Myometrial	  acNvaNon	  	  
•  Over	  1	  -‐	  8	  weeks	  
•  In	  Any	  Sequence	  
•  At	  Any	  Rate	  
•  Beginning	  at	  Any	  Time	  	  
•  Does	  it	  mager?	  



Clinical	  Manifesta=ons	  of	  	  
Various	  Sequences	  of	  Preterm	  Parturi=on	  

•  When cervical change is 1st (most common)* 
–   Symptoms = Pre-menses, Δ / Ç vaginal mucous 
–   Initial clinical presentation varies:  

•  “ACD + ACE”, PROM, Spotting, “BBOW” 
•  Minimally painful contractions or pressure 

•  When PPROM precedes cervical change 
–  Preceded by bleeding or trauma, then longer latency 

•  When contractions precede cervical change 
–  Painful contractions against closed Cx = ? Abruption 



Preterm	  Birth	  201	  
Pre-‐requisite	  =	  Cervical	  Sonography	  101	  

	  	  
The	  Clinical	  Presenta=on	  is	  Determined	  By	  
• 	  The	  Gesta=onal	  Age	  at	  Onset	  

– 	  Early,	  Rapid	  à	  Cervical	  “Insufficiency”	  <	  24	  wks	  
– 	  Slower,	  Later	  à	  Defined	  by	  presen=ng	  Sx	  

• 	  The	  Rate	  of	  Cervical	  Shortening	  	  
– Slow,	  Progressive	  à	  Most	  à	  à	  Term	  Birth	  
– Fast,	  over	  hours	  à	  Painful	  w/	  various	  causes	  

Why	  Do	  Cx	  Length	  @	  GA	  &	  Rate	  of	  Change	  Vary?	  
• Pre-‐Concep=onal	  Host	  Factors	  and	  Pregnancy	  Events	  



The	  Preterm	  Birth	  Preven=on	  Literature	  

•  PTB	  is	  Related	  to	  Contrac=ons	  
–  	  Prophylac=c	  Tocolysis	  à	  No	  benefit	  

•  PTB	  is	  Related	  to	  Infec=on	  	  
–  	  An=bio=c	  Rx	  à	  No	  consistent	  benefit	  

•  PTB	  is	  Related	  to	  Short	  Cervix	  
–  	  Cerclage	  à	  ±	  benefit,	  not	  consistent	  

• PTB	  is	  Related	  to	  Progesterone	  
– 	  Supplemental	  P4	  =	  ê	  PTB.	  Why	  ?	  
–  	  Progesterone	  Doesn’t	  Affect	  Rate	  of	  Cervical	  Δ	  

•  Durnwald	  et	  al	  2009,	  Pessel	  et	  al	  2013	  



•  Keirse	  1990	  Meta-‐Analysis	   	  -‐	   	   	  40%	  ê	  
•  Fonseca	  ‘03	  RCT	  	  Vag	  P	  at	  risk-‐	   	   	  35%	  ê	  
•  Meis	  ‘03	  RCT	  17P	  Hx	  SPTB	  –	   	   	   	  35%	  ê	  
•  Fonseca	  ‘07	  RCT	  Vag	  P	  Cx	  <	  15	  mm	  –	   	  45%	  ê	  
•  Hassan	  ‘11	  RCT	  Vag	  P	  Cx	  10-‐20	  mm	  -‐	  	   	  45%	  ê	  
Ø O’Brien	  ‘07	  RCT	  Vag	  P	  Hx	  PTB	  –	   	  No	  difference	  

Ø 	  only	  4%	  enrolled	  had	  Cervix	  <	  25	  mm	  

Ø Grobman	  ‘12	  RCT	  17	  P	  Cx	  <	  30	  mm-‐	  No	  difference	  
Ø 	  Most	  enrolled	  had	  cervical	  length	  20-‐30	  mm	  

Progesterone	  to	  Prevent	  PTB	  in	  Singletons	  



Risk	  of	  Recurrent	  Preterm	  Birth	  
by	  Cervical	  Length	  in	  Next	  

Pregnancy	  	  

0

10

20

30

40

50

< 25 mm 25 - 35 mm > 35 mm

%	  	  
Repeat	  
Birth	  
<	  35	  Wk	  

Cervical Length at 22-24 weeks in the next pregnancy 
NICHD MFMU Network AJOG 1998 



Summary	  of	  Studies	  
Progesterone	  to	  Prevent	  PTB	  

•  Progesterone	  à	  ê	  Spontaneous	  PTB	  in	  
•  	  Singletons	  with	  Cervix	  ≤	  20	  mm	  Fonseca	  +	  Hassan	  

•  	  Women	  w/	  a	  Hx	  of	  Spontaneous	  PTB	  who	  
are	  likely	  to	  have	  short	  cervix	  Meis	  

•  Progesterone	  Does	  Not	  ê	  Spontaneous	  PTB	  in	  
•  	  Women	  w/	  Mul=ple	  Gesta=on	  Many	  Studies	  
•  	  Women	  w/	  a	  Cervix	  >	  20	  -‐	  25	  mm	  O’Brien	  +	  Grobman	  

• The	  Indica>on	  for	  Progesterone	  is	  Short	  Cervix*	  

*	  VERY	  Short	  Cervix	  <	  20	  mm	  



Short	  Cx	  Spont	  PTBs	  Are	  Progesterone-‐Sensi=ve	  
Long	  Cervix	  Spontaneous	  PTB’s	  Are	  Not	  

%’s are BPG’s 
~ 30% of SPTB 
are preceded by 

Short Cervix 

O’Brien	  

Fonseca,	  Hassan	  	  
(&	  Meis)	  



Cervical	  Shortening	  =	  Preterm	  Parturi=on.*	  
and	  

The	  Rx	  for	  Short	  Cervix	  is	  Progesterone.	  
	  What	  Does	  This	  Mean	  for	  Pa>ent	  Care	  ?	  

• Miscarriage	  ≠	  Preterm	  Birth	  Is	  Wrong.	  
•  Cervical	  Competence	  Is	  Not	  a	  ConNnuum.	  
•  Cervical	  Insufficiency	  Is	  a	  Faulty	  Construct.	  
•  If	  Progesterone	  Reduces	  PTB	  in	  Short	  Cervix,	  
How	  Does	  Cerclage	  Reduce	  Preterm	  Birth	  ?	  

•  If	  Cerclage	  Helps,	  Maybe	  Pessary	  Could	  Too	  ?	  
*	  In	  Singleton	  Pregnancy	  




