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Abstract

Objective—To identify factors associated with peripartum hysterectomy performed within 30 days
postpartum.

Methods—This was a population-based case-control study using Washington State birth certificate
registry (1987-2006) linked to the Comprehensive Hospital Abstract Reporting System (CHARS).
Cases underwent hysterectomy within 30 days postpartum. Controls were frequency matched 4:1.
Exposures included factors related to hemorrhage, delivery method, multiple gestations, and
infection. Incidence rates of peripartum hysterectomy and maternal and neonatal morbidity/mortality
were assessed. Adjusted odds ratios (aOR) by maternal age, parity, gestational age, year of birth, and
mode of delivery and 95% confidence intervals (Cl) were computed.

Results—There were 896 hysterectomies. Incidence rates ranged from 0.25 in 1987to 0.82 per
1,000 deliveries in 2006 (x2 for trend, p<0.001). Factors related to hemorrhage were strongly related
to peripartum hysterectomy. Placenta previa (192 cases vs. 23 controls; aOR=7.9, 95% CI: 4.1- 15.0),
abruptio placenta (71 vs. 55; aOR=3.2, 95% CI: 1.8-5.8), and retained placenta (214 vs. 28;
aOR=43.0, 95% CI: 19.0-97.7) increased the risk of hysterectomy, as did uterine atony, uterine
rupture, and thrombocytopenia. Having multiple gestations did not. As compared with vaginal
delivery, vaginal delivery after cesarean (27 cases vs. 105 controls; aOR=1.9, 95% CI: 1.2-3.0),
primary cesarean (270 vs. 504; aOR=4.6, 95% ClI: 3.5-6.0), and repeat cesarean (296 vs. 231;
aOR=7.9, 95% CI: 5.8-10.7) increased the risk of peripartum hysterectomy. Among the 111 women
who had hysterectomy on readmission (12.8% of cases), hemorrhage- and infection-related factors
were still strongly associated with peripartum hysterectomy.

Conclusion—Incidence rates of peripartum hysterectomy are increasing over time. The most
important risk factor for peripartum hysterectomy is hemorrhage, most notably caused by uterine
rupture, retained placenta, and atony of uterus.
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PRECIS Women who experience significant antepartum hemorrhage or infection are at increased risk for peripartum hysterectomy.
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INTRODUCTION

Peripartum hysterectomy, a surgical procedure performed at the time of delivery or in the
immediate postpartum period, although a rare event, is associated with increased morbidity
and mortality. Moreover, it is considered one of the most devastating complications in
obstetrics resulting in high costs to the health care system?:2 and adverse outcomes for women
desiring to maintain their fertility. The main complications related to emergency peripartum
hysterectomy include transfusions®:3:4, need for re-exploration because of persistent bleeding
and febrile morbidity®~7, major surgical complications or maternal death®°.

Many studies have estimated an incidence rate in the US between 0.8 and 1.5 per 1,000
deliveries®10:11 although, the incidence has been reported to be as high as 2.28 per 1,000
deliveries!2. This variation is due in part to the different definitions regarding the time period
for peripartum hysterectomy used in different studies, either within 24 hours of a delivery2
or during the same hospitalization period®:10,

Previous reports have found that peripartum hysterectomy is associated with cesarean
delivery1®. A prior cesarean delivery is associated with an increased rate of abnormal
placentation, including placenta previa, and placenta accreta in subsequent pregnancies’®. In
addition, it is hypothesized that uterine scarring, especially with increasing number of previous
cesarean deliveries, also increases the risk of peripartum hysterectomy, even in the absence of
placenta previal3:14,

Although some risk factors for peripartum hysterectomy have been established, including mode
of delivery19:15 or multiple births1%:15, it is important to note that many reports were limited
by lack of adequate control for potential confounders'>:16. Moreover, most of the studies were
not able to measure the magnitude of the associations due to the small sample sizes®14. In
addition, these studies were conducted in single tertiary care institutions, diminishing their
generalizability#>17:18 and most of these studies did not have a comparison group.

The purpose of this project was to identify obstetric related factors associated with peripartum
hysterectomy in the State of Washington and to provide estimates of the magnitude of the risk
for each of those factors. We focused on hemorrhage, mode of delivery, multiple gestations
and infection related factors, while adjusting for confounders such as maternal age, race,
number of previous births, gestational age, and delivery method, when appropriate. We also
evaluated potential maternal factors (gestational diabetes and preeclampsia) and infant factors
(birth weight). Furthermore, we explored whether risk factors for hysterectomy performed
during the delivery admission differed from risk factors for hysterectomy performed in a
subsequent admission before 30 days postpartum. We hypothesized that hemorrhage related
factors would be associated with hysterectomy in the delivery admission while infection related
factors would be associated with the readmitted group.

METHODS

We performed a population-based case-control study using data from the Washington State
birth certificates from 1987 to 2006. Birth certificates record demographic characteristics as
well as certain medical and clinical information from mothers and newborns at all non-federal
hospitals and birthing centers in Washington State. Birth certificate information was linked to
the Washington State hospital inpatient discharge data from the Comprehensive Hospital
Abstract Reporting System (CHARS) through unique identifiers. Since 1992, over 90% of
hospitals have linked to birth certificates and CHARS information for birth hospitalization is
available both for the baby and the mother since 1987. Cases were women who underwent a
peripartum hysterectomy within 30 days after delivery. The identification of cases was based
on the ICD-9 procedure codes (68.3-68.7, and 68.9) using the CHARS from 1987 to 2006.

Obstet Gynecol. Author manuscript; available in PMC 2010 July 1.



1duosnuey Joyiny vd-HIN 1duosnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Bodelon et al.

Page 3

Controls were women randomly selected from the Washington State birth certificate records
with linkage to CHARS that did not have a peripartum hysterectomy, frequency matched to
cases by year of delivery in a 4:1 ratio. Singletons as well as multiple gestations were included
for cases and controls. Sample size was determined by including the 896 women with the
procedure codes for peripartum hysterectomy during this period, with an estimated power of
over 90% to detect an odds ratio of 2.00 or more at the 5% level of statistical significance,
assuming exposures among controls of 2.5% or greater.

Several maternal characteristics, such as age, race, educational level, number of previous births,
smoking status and marital status were obtained from the Washington state birth certificate.
Gestational age was also obtained from the birth certificate. The median income level of
residence census track was obtained from the US Census data from 1987 to 2006. Classification
of urban or rural residency was determined according to the 2000 Census data.

First, factors related to maternal hemorrhage were considered in the analysis. Abnormal
placentation included placenta previa, abruptio placenta, and retained placenta. They were
identified from check boxes on the birth certificates and the following ICD-9 codes in the
CHARS: for placenta previa 641.0, 641.1, 762.0; for abruptio placenta, 641.2. 762.1; and for
retained placenta 666.0 and 666.2 (includes placenta accreta, percreta and increta). Atony of
uterus was identified by the ICD-9 code 666.1, uterine rupture by the birth certificates and
ICD-9 codes 665.0 and 665.1, and thrombocytopenia by the ICD-9 codes 287.3, 387.4, and
287.5. Other hemorrhagic factors included vasa previa (663.6) and coagulation defects (666.3
and 286.6). Delivery method (vaginal birth, primary cesarean, repeat cesarean, or vaginal birth
after cesarean section, and spontaneous, forceps, vacuum) was then identified from the birth
certificates. Multiple gestations (yes/no) were also identified by check boxes on the birth
certificates. Other potential risk factors were evaluated including birth weight (from birth
certificates), gestational diabetes (648.8 and birth certificates), preeclampsia (642.3, 642.4,
642.5, 642.7, and birth certificates), chorioamnionitis (658.4 and birth certificates), and other
infection related factors, which included inflammatory diseases of the uterus, including
endometritis (ICD-9 codes 615.x), major puerperal infection (670.x), infection of genitourinary
tract in pregnancy (646.6), puerperal fever (672.x), and sepsis (038.x, 995.91, 995.92, 790.7,
and 785.52).

Adjusted odds ratios (aOR) were calculated to measure the association between peripartum
hysterectomy and the different risk factors using stratified analysis and the Mantel-Haenszel
estimates. Mantel-Haenszel is a computational feasible method used for computing adjusted
estimates of association in case-control studies without making model assumptions.
Variables considered as potential confounders and/or effect modifiers included maternal age
(<25, 25-29, 30-34, 35-39, 40+ years), race (white, black, Asian, Hispanic, and others), number
of previous births (0, 1, 2, 3+), educational level (<12, 12, 12+ years), income (<20K,
20K-29999, 30K-39999, 40K-49999, 50K-59999, 60K+), gestational age in weeks (<29,
29-32, 33-36, 37-41, 41+), and smoking during pregnancy (yes/no). Only those factors that
altered the risk estimates appreciably (> 10%) were retained in the analysis. Hemorrhage related
factors, multiple gestations, maternal infection, birth weight, gestational diabetes, and
preeclampsia were also adjusted for delivery method.

Using the same methodology, we performed sub-analyses calculating the association between
peripartum hysterectomies performed at birth admission and peripartum hysterectomies
performed on readmission evaluating the same risk factors.

Incidence rates for peripartum hysterectomy were calculated based on the total number of
hysterectomies and the number of births per year from 1987 to 2006 using Washington State
birth certificate data. A 2 test for trend in 2xK tables was used?%: 21, Confidence intervals for
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the incidence rates were based on the Poisson distribution for counts of 100 or less!®. Maternal
and infant deaths rates were calculated using the Washington State death certificate data and
birth certificates. Lastly, maternal and infant morbidity were assessed as determined by
maternal transfusion, admission to the intensive care unit (ICU), Apgar scores and admission
to the neonatal intensive care unit (NICU), all factors identified from the birth certificates,
available from 2003-2006 only. Statistical tests and confidence intervals for proportions were
based on the binomial distribution.

Statistical analysis was performed using STATA 10 for Macintosh and Windows (STATA
Corp LP, College Station, TX, USA). The protocol for this study was approved by the
Institutional Review Boards for Protection of Human Subjects at the Washington State
Department of Health and the University of Washington prior to conducting of the study.

From 1987 to 2006, 896 women had a peripartum hysterectomy within the first 30 days after
delivery in Washington State. The incidence rate averaged 0.56 (95% CI: 0.5-0.62) per 1,000
deliveries; however, rates varied from 0.25 (95% CI: 0.14 — 0.40) in 1987 to 0.82 (95% CI:
0.64 — 1.03) in 2006 (2 for trend, p<0.001) (Figure 1). Twenty-nine women who underwent
a peripartum hysterectomy had cervical cancer, cervical carcinoma in situ, or ovarian cancer
and were removed in the subsequent analyses. No controls were diagnosed with these illnesses.
We excluded these women as we were interested in factors related to complications of
pregnancy. Among the remaining 867 cases, 756 (87.2%) had a hysterectomy during the same
hospitalization as the delivery; while 111 (12.8%) had the procedure on readmission to a
hospital to perform the procedure, 85 (76.6%) of whom were emergent or urgent re-admissions.
The median number of days between delivery and hospitalization for hysterectomy was 12
days (inter-quartile range: 9-21 days).

Cases and controls were similar in median family income, type of residency (urban/rural), and
smoking status (Table 1). Cases and controls were generally similar in race distributions,
although a higher proportion of cases were Asians (14.7%) as compared to controls (7.1%).
Cases tended to be older, have a greater number of prior pregnancies, and to deliver at earlier
gestational ages compared to controls.

Hemorrhage-related factors were strongly related to peripartum hysterectomy. As compared
to women with normal placentation, greater risk for peripartum hysterectomy was observed
among women who had placenta previa (aOR=7.9, 95% CI: 4.1-15.0) or abruptio placenta
(aOR=3.2, 95% CI: 1.8-5.8). Retained placenta (including placenta accreta, percreta and
increta) had the greatest risk associated with peripartum hysterectomy with a 43-fold increased
risk (aOR=43.0, 95% CI: 19.0-97.7). Atony of the uterus, uterine rupture as well as other
factors related to hemorrhage (vasa previa and coagulation defects) were also strongly
associated with peripartum hysterectomy.

The risk of peripartum hysterectomy varied with delivery method, with almost twice the risk
for vaginal delivery after a prior cesarean as compared to vaginal without prior cesarean
delivery (aOR=1.9, 95% CI: 1.2-3.0) (Table 2). For cesarean deliveries, the risk increased as
the number of cesarean births increased, with the risk of primary cesarean delivery being more
than 4 times the risk of vaginal delivery (aOR=4.6, 95% CI: 3.5-6.0), and approximately 8
times for repeat cesarean (aOR=7.9, 95% CI: 5.8-10.7). Women who had instrumented vaginal
deliveries had an almost 2-fold increased risk of peripartum hysterectomy as compared with
women who had vaginal births, but only vacuum deliveries were statistically significant
(aOR=1.7, 95% CI 1.1-2.6).
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After adjusting for delivery method, there was no evidence that women who had multiple
gestations were at increased risk of peripartum hysterectomy compared with women with a
singleton delivery (aOR=0.8, 95% ClI: 0.5-1.4). Maternal preeclampsia slightly increased the
risk of peripartum hysterectomy (aOR=1.4, 95% CI: 1.0-1.4), as did macrosomia (birth weight
> 4000 grams) and infection related factors, including chorioamnionitis.

When the cases were stratified among those who had a hysterectomy during the same
hospitalization as the delivery and those who had peripartum hysterectomy on readmission
within 30 days of delivery, hemorrhage following delivery was still the strongest risk factor
for hysterectomy among the readmitted women (Table 3). Retained placenta had almost a 19-
fold increased risk for those readmitted (aOR=18.9; 95% ClI: 4.2-85.2). Abruptio placenta was
no longer significantly associated with hysterectomy when it was performed on readmission.
Peripartum hysterectomy was associated with uterine atony whether the procedure was
performed at delivery admission or on readmission, although the risk was higher on the birth
admission. Thrombocytopenia was related to peripartum hysterectomy at the birth delivery
admission (aOR=6.0, 95% CI 1.8-20.0) but other hemorrhagic related factors (vasa previa and
other coagulation defects) were more strongly associated with peripartum hysterectomy for
the readmitted group. Women with repeat cesarean delivery had an increased risk of
hysterectomy on readmission as compared to women who had a vaginal delivery (aOR=1.9;
95% CI: 1.0-3.6); women with primary cesarean and vaginal birth after cesarean delivery did
not have an increased risk at readmission. Postpartum infection related factors had an over 2-
fold increased risk of peripartum hysterectomy at birth admission but over a 20-fold if
performed on readmission within 30 days of delivery. In summary, factors associated with
hysterectomy on birth admission only were placenta previa, abruption, uterine rupture,
thrombocytopenia, primary cesarean delivery and chorioamnionitis, although differences
should be interpreted with caution due to small numbers of women readmitted. There were no
factors related to only the readmission hysterectomy, but the magnitude of the associations for
infections other than chorioamnionitis differed dramatically (aOR=2.5, 95% CI: 1.5-4.1 at birth
hospitalization and aOR=20.8, 95% CI: 8.6-50.2 at readmission). Factors related to either birth
or readmission hysterectomy were hemorrhagic related factors, repeat cesarean delivery, and
postpartum-infection related factors.

Overall, there were 15 (1.7%, 95% CI: 1.0%-2.8%) maternal deaths among the cases and 16
(0.4%, 95% ClI: 0.3%—0.7%) maternal deaths among controls from 1987 to 2006. Eight of these
deaths among cases occurred within 30 days of delivery compared to none among controls
(p<0.001). Six of the 8 women had a hysterectomy during the delivery admission while 2 had
hysterectomy on readmission. Among those who had hysterectomy, 33 (3.8%, 95% CI: 2.6%—
5.3%) had infants who died, whereas 32 (0.9%, 95% ClI: 0.6%-1.3%) infants died among
controls (p<0.001).

Measures of morbidity such as maternal transfusion, admission to ICU or NICU were available
in the State of Washington during the period 2003-3006. When the population study was
restricted to this period, there were 213 cases (24.6%) and 872 controls (24.3%). Of the 213
cases, 186 (87.3%) had the hysterectomy during the same hospitalization as the delivery and
27 (12.7%) had the procedure on readmission to a hospital. Overall, women with hysterectomy
were more likely to be admitted to the ICU (16.9% of cases vs. no controls, p<0.001) and to
be transfused (28.0% of cases vs. 0.7% of controls, p<0.001). Likewise, hysterectomy was
associated with Apgar score less than 7 at 5 minutes (14.2% of newborns from cases vs. 3.7%
of newborns from controls, p<0.001) and admission to NICU (22.3% of newborns from cases
vs. 6.5% of newborns from controls, p<0.001).
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DISCUSSION

Our results confirm that the most important risk factor for peripartum hysterectomy is
hemorrhage most notably due to uterine rupture, retained placenta, and atony of uterus. Despite
medical advances, hemorrhage continues to be an important contributor to maternal morbidity
and mortality. In our study, we were most interested to explore those factors that might be
known antepartum and could be potentially modified with preventative measures. We found
that uterine rupture, placenta previa, abruptio placenta, retained placenta, and atony of the
uterus were associated with peripartum hysterectomy, findings consistent with previous
reports®:8:16:17 Some of these factors are potentially recognizable antepartum with the
exception of some forms of retained placenta, uterine rupture and uterine atony. Abnormal
placentation has been shown to be associated with a previous uterine scar and subsequent
bleeding complications, hysterectomy, and longer maternal hospital stays®:16. These life-
threatening abnormal placental complications require aggressive blood transfusion therapy and
the decision of invasive treatment must be considered within no more than 30 minutes if
previous measures have failed?2. With today’s imaging capabilities, knowledge of abnormal
placentation can lead clinicians to prepare for delivery with interventional radiologists,
uterotonics, uterine balloon compression devices, transfusion services, and the optimal surgical
team available23: 24,

Primary and repeat cesarean sections, as well as vaginal birth after cesarean were associated
with peripartum hysterectomy, as has been previously described% 15 25 Repeat cesarean
deliveries were associated with the highest risk for peripartum hysterectomy. One hypothesis
is that uterine scarring, especially with increasing number of previous cesarean deliveries,
increases the risk of peripartum hysterectomy, even in the absence of placenta previal3:14,
Interestingly, assisted vaginal delivery was also related to risk of peripartum hysterectomy. A
previous report found the same associationl® which could indicate the possibility of damage
to cervical or vaginal tissues, resulting in hemorrhage. Previous studies have related the use of
vacuum and forceps to perineal tears28, and birth canal lacerations?’, as well as unnoticed
cervical and uterine damage during the delivery or the formation of unrecognized
hematomas?8.

We did not find that multiple gestation deliveries were significantly associated with peripartum
hysterectomy, as has been described previouslyl:15. This null result could be explained by
several reasons. The null result could potentially be due to the lack of power in our study.
However, there are also differences in our analyses as compared with other studies. In Knight
et al.15, it is unclear which factors were adjusted for as they used a step-wise model, an
exploratory analysis with the potential of false-positive results due to the number of statistical
tests used in the modeling. Whiteman et al.10 adjusted for factors that do not seem to be related
to either multiple births or hysterectomy, such as hospital region, insurance type or hospital
type, and that could have introduced bias. Francois et al. previously reported that multiple
gestations had significantly greater risk of hysterectomy, hypothesizing that preterm labor
requiring tocolysis and uterine distension from more than one fetus contribute to uterine atony
and hemorrhagel2. However, that study failed to adjust for potential covariates such as delivery
method and gestational age, which could have confounded the results.

We found that women with gestational diabetes did not have an increased risk for peripartum
hysterectomy as compared with women without gestational diabetes. However, birth infant
weight >4000 grams was found to be related to our outcome due perhaps to its association with
risk of hemorrhage secondary to uterine atony?22.

This study also reports risk factors associated with peripartum hysterectomy for women who
were readmitted within the first 30 days after delivery. Among this group of women who were
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readmitted, hemorrhage- and infection-related factors were strongly associated with
peripartum hysterectomy. Retained placenta is associated with hemorrhage and infection as
well as possible complications related to instrumentation with its removal?®. Atony of the
uterus was also an important risk factor for peripartum hysterectomy on readmission.

We found an increasing trend in the incidence rates of peripartum hysterectomy from 1987 to
2006 (Figure 1). Three recent studies have reported trends of peripartum hysterectomy.
Whiteman et al.10 found an increase of incidence rates from 1998 to 2003 nationwide, although
the increase was not statistically significant in this 5-year period. Those rates were only slightly
higher than what we found in the State of Washington. Another study from Denmark observed
a statistically increased risk of peripartum hysterectomy in later years when comparing rates
in 1978-1984 to those in 1995-200413. A third study in the Calgary Health region in Canada
found no difference of incidence rates from 1999-2006. However, the number of
hysterectomies was so small that it was difficult to interpret those findings®. However, all these
rates are crude estimates and comparisons are only valid as long as the populations are similar
in factors such as age and time periods being evaluated are similar.

The main strengths of this study are a relatively large and population-based sample in the main
analysis, facilitating estimates of odds ratios adjusted for possible confounding factors. Only
two previous studies have had large enough sample sizes to be able to adjust for confounding
factors19:15, However, the only obstetrics factors for which adjusted estimates of odds ratios
were provided in one of the studies were delivery type, and multiple gestations1?. In the UK
study, with about half the sample size of our study, only crude estimates for many obstetric
factors were provided®®. In addition, we evaluated risk factors associated with peripartum
hysterectomy performed in the birth hospitalization and on a subsequent readmission.
Nevertheless, our study also has several limitations. The most important one is that our results
depend on the accuracy of the diagnoses listed on birth certificates and hospital discharge
summaries. We combined check box diagnoses in birth certificates and ICD-9 diagnosis and
procedures codes to reduce misclassification of potential risk factors and confounders, as
suggested by previous studies39:31, The coding for retained placenta limited our ability to
distinguish between placenta accreta, percreta and increta from other forms of retained
placenta. Without doing a chart review, we were unable to determine the indication for the
peripartum hysterectomy nor the time of hemorrhage (antepartum, intrapartum, postpartum).
Another limitation is the use of readmission criterion as a surrogate of the interval between
delivery and hysterectomy as well as the small number of readmitted cases. Although we could
not obtain the exact time interval between the two events, our results for the women who had
a hysterectomy during their delivery hospitalization are in agreement with previous reports
evaluating emergency peripartum hysterectomy®:32:33  indicating that probably most of these
women had emergency hysterectomies, while the magnitude of the associations for the
readmitted women seemed to be different. Lastly, the number of cases and/or controls for some
of the factors that were examined were relatively small and, as a consequence, the confidence
intervals for the aOR are wide. This is especially the case for some of the factors in the
readmitted group. However, the findings on women with readmission peripartum hysterectomy
are novel and merit presentation.

In conclusion, peripartum hysterectomy rates are increasing over time, possibly related to
increasing cesarean deliveries, and other factors, such as abnormal placentation, that are known
to be associated with increasing maternal age and delayed childbearing in today’s society. Our
results suggest that all factors that have the potential to lead to hemorrhage and infection
increase the risk for peripartum hysterectomy and particular attention should be paid to these
factors known antepartum by the clinician. Although it is not possible to prevent all cases of
hysterectomy, women at particularly high risk should be counseled and preventative steps
comprising early assessment and recognition of a woman’s potential risks3# should be
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employed. Techniques like arterial embolization might be useful in treating obstetric
hemorrhage especially in those women with greater risk?3, Placement of catheters prior to
delivery among high risk women could also decrease the risk of peripartum hysterectomy. In
addition, delivery in, or in close proximity to, the angiographic suite with interventional
radiologists on site should be considered, particularly for women who wish to retain
childbearing. Also, as previously described, use of intrauterine balloon compressive devices
have been shown to successfully tamponade uterine bleeding to prevent hysterectomy?4,
Having all potentially life-saving devices ready and assembling the appropriate team prior to
delivery in at risk situations could potentially decrease the maternal and neonatal morbidity
and mortality associated with peripartum hysterectomy that we observed in the last two decades
in Washington State.
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Figure 1.
Trends of peripartum hysterectomy in Washington State from 1987 to 2006. The dashed lines
represent the 95% confidence intervals.
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Table 1
Demographic characteristics of women with and without peripartum hysterectomy, Washington State, 1987-2006

Cases (N = 867) Controls (N = 3584)
Maternal characteristics
n (%) n (%)
Age§
< 25 years 93 (10.7) 1237 (34.5)
25 — 29 years 184 (21.3) 1000 (27.9)
30 — 34 years 261 (30.1) 864 (24.1)
35 -39 years 237 (27.4) 399 (11.1)
=40 years 91 (10.5) 82 (2.3)
Race®
White 578 (68.6) 2636 (75.3)
African American 45 (5.3) 144 (4.1)
Asian 124 (14.7) 249 (7.1)
Hispanic 74 (8.8) 386 (11.0)
Others 22 (2.6) 87 (2.5)
Educational level®
< 12 years 90 (13.8) 516 (18.9)
12 years 182 (28.0) 830 (30.3)
> 12 years 379 (58.2) 1388 (50.8)
Number of previous births§
0 149 (17.8) 1477 (42.0)
1 262 (31.3) 1137 (32.4)
2 207 (24.8) 515 (14.7)
3+ 218 (26.1) 384 (10.9)
Family income (dollars)
< 20000 33 (4.1) 127 (3.8)
20000 - 29999 139 (17.3) 615 (18.2)
30000 — 39999 232 (28.8) 942 (27.9)
40000 — 49999 164 (20.4) 792 (23.5)
50000 — 59999 122 (15.1) 482 (14.3)
= 60000 116 (14.4) 417 (12.3)
Gestational age§
< 29 weeks 22 (2.7) 19 (0.6)
29 — 32 weeks 60 (7.5) 33(1.0)
33 — 36 weeks 156 (19.5) 219 (6.6)
37 — 41 weeks 549 (68.5) 2963 (89.5)
42+ weeks 15 (1.9) 77 (2.3)
Unmarried3 191 (22.2) 989 (27.7)
Ruralresidence 203 (25.8) 807 (24.5)
Smoking during pregnancy 126 (15.4) 460 (13.3)

Numbers might no add to totals due to missing values
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Table 2
Risk factors associated with peripartum hysterectomy, Washington State, 1987-2006

Cases Controls
Risk factor (=8en (=368 AdeSteg
OR (95% Cl)
n (%) n (%)
Hemorrhage related factors*
Placenta abnormalities
Placenta previa 192 (22.2) 23(0.6) 7.9 (4.1-15.0)
Abruptio placenta 71(8.2) 55 (1.5) 3.2 (1.8-5.8)
Retained placenta 214 (24.7) 28 (0.8) 43.0 (19.0-97.7)
Atony of uterus 253(29.2) 111 (3.1) 21.4 (14.1-32.5)
Uterine rupture 77 (8.9) 1(0.0) 165.4 (12.4 — 2208)
Thrombocytopenia 13 (1.5) 18 (0.5) 3.7 (1.3-10.5)
Other hemorrhage related 186 (21.5) 8(0.2) 266.9 (56.7 - 1256)
Delivery method
Vaginal 270 (31.3) 2739 (76.5) 1
Vaginal birth after cesarean 27 (3.1) 105 (2.9) 1.9 (1.2-3.0)
Primary cesarean 270 (31.3) 504 (14.1) 4.6 (3.5-6.0)
Repeat cesarean 296 (34.3) 231 (6.5) 7.9 (5.8-10.7)
Instrumentation (only vaginal)
Spontaneous 204 (77.6) 2249 (83.5) 1
Vacuum 39 (14.8) 311 (11.6) 17 (1.1-2.6)
Forceps 20 (7.6) 132 (4.9) 17 (08-36)
Multiple gestations¥ 63 (7.3) 99 (2.8) 0.8 (0.5-1.4)
Infection related factors*

Chorioamnionitis 39 (4.5) 66 (1.8) 3.6 (1.7-7.4)
o infection 109 (12.2) 106 (3.0) 4.0 (2.7-61)
Other¥

Birth weight
2500 — 3999 grams 553 (65.7) 2868 (80.2) 1
< 2500 grams 180 (21.1) 208 (5.8) 11 (0.7-1.9)
> 4000 gram s 122 (14.3) 499 (14.0) 15 (11-19)
Gestational diabetes 70 (8.1) 158 (4.4) 13 (0.9-2.0)
Preeclampsia 87 (10.0) 269 (7.5) 1.4 (1.0-20)
§

Adjusted for maternal age, number of previous births, gestational age, and birth year.
¥Adjusted for the previous variables and delivery method.
ilncludes vasa previa and coagulation defects.

7Llncludes endometritis, major puerperal infection, infection of genitourinary tract in pregnancy, puerperal fever, and sepsis.
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