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Factors in Rising CSR

* Maternal age

* Increasing Obesity Rate

* Abandonment of VBAC

* Malpractice concerns continue
* Provider patterns

* “Okay to have elective cesarean
section”




Physician Factor in, CSR

* 11 obstetricians in community hospital

* Qverall rate 26.2% but varied 19.1 to
42.1%

* Primary rate 17.2% but varied 9.6 to 31.8%

* Only gravidity was more important than
the identity of the physician in
determining CS chances

Goyert et al, NEJM 1989;320:706-9.




CSR by Indication
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Lagrew DC Jr, Adashek JA.
Am ] Obstet Gynecol. 1998 Jun;178(6):1207-14




Compounding Effect of Maternal Age
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Fig. 4. Primary cesarean delivery rates among parous

women with singleton pregnancies by maternal age: 1990
and 2003.

Ford. Primary Cesarean Rates Among Parous Women. Obstet
Gyvnecol 2008.
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Figure 1. Birth rates by age of mother: United States,
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Obesity Rate

2007-2009 Combined Data




What is the argument
to lower the CSR?

Maternal and Neonatal Safety?
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Maternal Mortality Rate, California, 1970-2007
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and ICD-10 for 1999 to 2006. Produced by California Department of Public Health, Maternal, Child and Adolescent Health Program, April 2009.




Possible Reasons

* Increasing maternal age

* Increasing obesity

* Increasing multiple gestations

* Increasing rate of induced deliveries

* Increasing rate of cesarean section and
patients with prior cesarean section




CS Related Maternal Mortality

* Higher with CS (22.3 per 100,000) than vaginal
(10.8 per 100,000)

* CS procedure mortality (5.7 per 100,000)

* Major risks: infection, anesthesia, hemorrhage,
pulmonary embolism

* Literature review relative risks 0 to 25.7
* Morbidity: Major-1.1-3.8%,minor 11.5-40.3%

Sacks, Obstet Gynecol 71:385,1988.




Cause of Death

% of All Deaths

% Preventable

Cardiomyopathy 21% 22%
Hemorrhage 14 03
PIH 10 60
CVA 9 0
Chronic condition 9 39
AFE 7 0
Infection 7 43
Pulmonary embolism 6 17

Berg CJ et al. Obstet Gynecol 2005.




UK: Peripartum Hysterectomy

* The incidence of peripartum hysterectomy was 0.41 cases per 1,000
births

* Maternal mortality was 0.6% (95% Cl 0-1.5%)
* Risk Factors:

Previous cesarean delivery (odds ratio [OR] 3.52, 95% Cl 2.35-
5.26)

Maternal age over 35 years (OR 2.42, 95% Cl 1.66-3.58)

Parity of three or greater (OR 2.30, 95% Cl 1.26-4.18)

Previous manual placental removal (OR 12.5, 95% Cl 1.17-133.0)
Previous myomectomy (OR 14.0, 95% ClI 1.31-149.3)

Twin pregnancy (OR 6.30, 95% Cl 1.73-23.0)

Knight et al Obstet Gynecol. 2008 Jan;111(1):97-105




Peripartum Hysterectomy: Indications for
Hysterectomy

31/87 patients with abnormal pathology

@ Atony 0 Accreta B Bleeding NOS B Inc Extension
O Fibroids B Sepsis B Rupture

Glaze et al Trends in Peripartum Hysterectomy
Obstet Gynecol 2008;111:732-8




Risks following CS

* 2.4 percent of cesareans followed by serious complications

* Uterine rupture, placenta previa or accreta, maternal death,
fetal death

* Somewhat buffered by decreasing numbers of subsequent
pregnancy

Chazotte C, Cohen WR. Am J. Obstet Gynecol 1990;163:738-42.
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1009 Elective Cesareans

5000 131 o1
2500 66 25
1000 26 10

Assume all patients had cesarean sections
Figures based on 1998-2002 MemorialCare
data based on Clark et al risks




Previous CS vs. No prior CS

42.18

1/316 vs. 1/13,318

2.06

1/227 vs. 1/468

1.87

1/171 vs. 1/255

2.81

1/330 vs. 1/928

2.49

1222 vs. 1/552

1.33

1/246 vs. 1/328

6.07

1/359 vs. 1/2,177

Rageth et al Obstet Gynecol 1999;93:332-7.




Previous C Section vs. Vaginal Delivery

Parameter RR 95% CI

Aminoglycosidet 1.14 (0.89,1.46)
Blood Tx * 2.66 (1.81,3.80)
ICU/CCU * 3.85 (2.47,6.01)
DVT 2.96 (0.19,47.4)
Readmission * 1.51 (1.01,2.26)

Galyean AM, Lagrew DC, Bush M(, Kurtzman JT.
J Perinatol. 2009 Nov;29(11):726-30.

*p<0.05

d Statistically significant by trial of labor




FINHYST, a prospective study of
5279 hysterectomies

* Surgical adhesiolysis [odds ratio (OR) 2.41, 95%
confidence interval (Cl) 1.38-4.21] was the
strongest single risk factor for major
complications as a whole.

* Bladder injury was associated with a history of
caesarean section (OR 4.01, 95% Cl 2.06-7.83)
and with a large uterus >500 g (OR 2.88, 95% ClI
1.05-7.90), while bowel injury was associated
with adhesiolysis (OR 29.07, 95% Cl 7.17-
117.88).

Brummer TH, Jalkanen J et al Hum Reprod. 2011 Jul;26(7):17



Effects of delivery by caesarean section on lung mechanics and lun

volume in the human neonate

* The babies born by
cesarean section had a
mean thoracic gas
volume of only 19.7
ml/kg body weight
compared to 32.7 ml/kg
for the babies born
vaginally

Milner AD et al Arch Dis Child 1978 Jul;53(7):545-8



http://www.emedicine.com/cgi-bin/foxweb.exe/makezoom@/em/makezoom?picture=/websites/emedicine/ped/images/Large/2588ttn1.jpg&template=izoom2

Number of Patients

Indeed, large baby NICU
admissions are high!
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Repeat CS Neonatal Morbidity

MFMU Network CS Registry, 99-02

RCS VBAC P
N 15,212 8,336
RDS 318 (2.1%) 119 (1.4%) .0003
TTN 630 (4.1%)| 156 (1.9%) .0001
NICU 1682 626 .0001
Admission | (11.1%) (7.5%)
Oxygen 673 (4.4%)|212 (2.5%) .0001
Ventilator | 192 (1.39 .8%) .0003

Jain, L Sem Perinatol 2006




ECS deliveries contribute to
Severe HRF and ECMO!
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Risk of pediatric Crohn's
disease

* Some 1536 patients diagnosed with pediatric CD and
15,439 controls matched by delivery unit, week of birth,
sex, and born between 1973 and 2006 were identified
through Swedish registers

* Birth by cesarean section is associated with a modestly
increased risk for pediatric CD among boys (odds ratio
[OR] = 1.25, 95% confidence interval [Cl] 1.01-1.54) but
not girls, (OR = 0.99, 95% Cl 0.76-1.29) and elective
cesarean section is associated with a modest increased
risk for the entire population (OR = 1.36, 95% Cl 1.02-
1.80)

Inflamm Bowel Dis 2011



Exclusive caesarean section delivery and
subsequent urinary and fecal incontinence

* 12 year follow up

* Data on all births over a 12-month period were
obtained from units and women were followed 3
months, 6 vyearsand 12 vyears after the birth

* Unless women are resolved to have all their
deliveries by the abdominal route (and their medical
advisors agree), caesarean section does not protect
from subsequent Ul.

* Even among those who do deliver exclusively by
caesarean section, 40% still report Ul; and this
strategy confers no benefit for subsequent Fl.

MacArthur C, Glazener C BJOG 2011;118:1001-1007




Urinary Incontinence

* Vaginal delivery is a risk factors for Ul at 3
months

* Strong association between antepartum Ul
and postpartum incontinence

* Cesarean has an incomplete protective effect

* Women having more than 3 cesareans had
similar prevalence of Ul as women delivered
vaginally

Wilson et al, BJOG 1996:103:154-61




Prevalence of urinary incontinence and
associated risk factors in a cohort of nuns.

* 149 nulliparous nuns, mean age of 68

* The prevalence of incontinence in nulliparous,
predominantly postmenopausal nuns is similar
to rates reported in parous, postmenopausal
women

* Even in the absence of pelvic floor trauma from
childbirth, urine loss is associated with
symptoms of stress incontinence more often
than with symptoms of urge incontinence

Buchsbaum GM et al, Obstet Gynecol 2002 Aug;100(2):226-9




Urinary incontinence in nuns
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Stuadying the Rates

Major Strategies




Important Cesarean Rates

* Total Cesarean Section Rate

Primary Cesarean Section Rate

Repeat Cesarean Section Rate
VBAC Rate
Trial VBAC Rate
Success VBAC Rate
Risk Adjusted
Normal Term Vertex Singleton
With age adjusted
With BMI adjusted?




Flamm’s Rule

* Achieve 15% by the following
formula.

* Breakdown:
5% rate of dystocia.
5% rate of repeat CS.
5% rate of other.

Fetal distress, TTB, herpes, breech, etc.

Bruce Flamm M.D., Kaiser Permanente



2006 MC Hospital CSR Data

Measure

TCSR
PCSR
NTSV CSR

% Low 5 Apgar
%<19 yo
%>35 yo
% Nullip




Adjustment Factors

* Divided into nulliparous, multiparous with no history of
cesarean, multiparous with prior cesarean

* Subgroups of above: multiple pregnancy,
breech/transverse presentation, prematurity, no trial
allowed, less than 36 weeks with medical risk factors,
more than 36 weeks with medical risk factors

* Created 18 subgroups

Lieberman E, et al Obstet Gynecal998 Jul;92(1):1-7




* Risk Adjustment Example

Provider

A

B*

High Risk
Total
CSR | %Pts(n)
CSR
10%
0
50% 5) 14%
50%
0
30% (15) 20%

30%

10%
(3)

12%




NTSV CSR Rates

* There was large variation noted in the NTSV CB rate among
the 20 hospitals, with unadjusted rates ranging from 10.5% to
30.2%. Strong correlations were found between CB rates and
labor induction rates (r = 0.57, P <.0001) and with early labor
admission rates (r = 0.62, P <.0001).

* The strongest correlation was found between NTSV CB rates
and a combined measure of induction and early labor
admission (r = 0.73, P <.0001). Rates of term 5-minute Apgar
score below 7 were not correlated with the NTSV CB rate.

* Hospital nulliparous maternal age distribution varied markedly
and direct standardization led to significant changes in the
NTSV CB rate.

* NTSV CB rate is strongly influenced by elective obstetric
practices.

Main EK, Moore D, et al Am ] Obstet Gynecol. 2006 Jun;194(6):1644-51




Raw versus Adjusted Rates
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Rate versus Induction Rate
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Rate versus Early Admission

A0% A

NTSY CS Rate
=5 bed i
# # #

3

r= 062 (7 =0.38)

10%

20% 30% 40% 50% 60%
MTSV Early Labor Admission Rate




Rate versus Early Admit/Induction
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Versus Low 5 minute Apgar
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Maternal Age and NTSV CSR
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Raw versus Adjusted Rates
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Why NTSV?

Risk of Subsequent for
Cesarean

First Delivery Route

Vaginal 10%

Cesarean 90%




Key clinical changes to lower
NTSV Cesareans

*Reducing unnecessary
inductions

* Admit after 3 cms

Main EK, Moore D, et al Am ] Obstet Gynecol. 2006 Jun;194(6):1644-51



Successtul
CSR Reduction




Decreasing the cesarean section rate
in a private hospital

A retrospective analysis from a prospectively collected delivery
database of all patients delivered between May 15, 1988, and June
30, 1994

* The overall cesarean section rate fell from 31.1% to 15.4%. Similar
reductions were noted in the primary (17.9% to 9.8%) and repeat
cesarean section rates (13.2% to 5.7%).

* The primary cesarean section rate fall was accompanied by a drop in
abdominal delivery for cephalopelvic disproportion and fetal
distress.

* The repeat cesarean section rate is explained by a significant
increase in trial and successful vaginal birth after cesarean delivery.

* No increase in maternal, fetal, or neonatal morbidity or mortality
was observed.

Lagrew DC Jr, Morgan MA.
Am ] Obstet Gynecol. 1996 Jan;174(1 Pt 1):184-91




Lowering CS with Feedback

* The Perinatal Data Center, regarding cesarean birth rates and a
variety of obstetric outcomes was provided to the medical and
nursing staff at one hospital. The other center served as a control.
After the first observation period, the outcomes system was
introduced to the second hospital.

* Finally, "open label" feedback, intradepartmental release of
everyone's key statistics with names attached, was performed.
Active management of labor was not practiced at either hospital.
Results.

* Cesarean birth rates were stable in the baseline period from 1980
through 1988 at 24% to 25%. Introduction of the Perinatal Data
Center outcomes system was associated with a reduction to 21% at
the first hospital with no change in the control hospital.

* Subsequent introduction of the system 3 years later in the control
hospital resulted in a decline from 25% to 20.5%. After merger of
the two obstetric units and the institution of "open label" feedback,
an additional decline to 18.5% was observed.

Main EK Pediatrics. 1999 Jan:103




Successful Reduction

* Mount Sinai, New York

* During the first two years of the program, the cesarean-section rate
fell from 17.5 percent of 1697 deliveries in 1985 to 11.5 percent of
2301 deliveries in 1987 (P less than 0.05).

* Decline in the rate of primary cesarean sections, from 12 to 6.8
percent

* The proportion of infants with five-minute Apgar scores lower than 7
increased from 3 percent in 1985 to 4.9 percent in 1987 (P less than
0.05), but neither the fetal mortality rate (11.9 per 1000) nor the
neonatal mortality rate (11.2 per 1000) in 1987 differed significantly
from the rates in 1985.

Myers SA, Gleicher N. N Engl J Med. 1988 Dec 8;319(23):1511-6.




Key changes to lowering CSR

* Culture of cesarean being a “good
thing to avoid”

*Provider feedback
*Labor support
*Clinical practices




Questions

Major Strategies




