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ABSTRACT
Objectives: The incidence of PAS is increasing day by day as a life-threatening condition. The purpose of the present 
study was to determine the factors affecting PAS formation in primiparous pregnant women and to define possible risk 
factors for the mother and the baby.

Material and methods: Bursa Yüksek İhtisas Training and Research Hospital, department of obstetrics and gynecology, 
Bursa, Turkey, between June 2016 and December 2020. A total of 58,895 patients were included in the study. After the 
exclusion criteria, the study was continued with 27 primiparous PAS and 54 non-primiparous PAS patients. The primary 
purpose is to evaluate PAS risk factors. The secondary aim is to examine maternal and neonatal characteristics.

Results: When the parameters that are significant in terms of PAS risk factors were analyzed by Logistic Regression 
Analysis, it was found that the increase in age also increased the development of PAS 1.552 times (95% CI: 1.236–1.948) 
and a history of abortion was 7.928. times (95% CI: 1.408–44.654) and 11,007 times (95% CI: 2.059–58.832) with history 
of myomectomy postoperative HB values (p < 0.001), an estimated amount of bleeding (p < 0.001), need for transfusion 
(p = 0.002), and use of drains (< 0.001) were statistically significant different between two groups. When the neonatal 
results between patients with and without PAS were examined, birth weight (p < 0.001) and gestational week (< 0.001) 
were statistically significant.

Conclusions: PAS does not occur only in multiparous patients who have a history of previous cesarean section. It may 
also occur in primiparous patients and is a life-threatening condition.
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INTRODUCTION
Placenta accreta spectrum (PAS) is defined as the abnor-

mal invasion of the placental tissues into the myometrium 
[1–3]. The diagnosis of PAS is suspected with ultrasonog-
raphy and confirmed with pathological diagnosis after 
surgery [4]. PAS is a maternal life-threatening condition that 
associated with maternal mortality and morbidity [1–3]. Se-
vere postpartum hemorrhage, need for blood transfusion, 
Disseminated Intravascular Coagulation (DIC), organ in-
jury, ileus, infection, thromboembolic complications, need 
for intensive care, renal failure, and increased mortality  
and morbidity detected in cases with PAS are higher 
than uncomplicated pregnancies [5–7].

It is stated in the literature that the most important 
factor for the development of PAS is history of cesarean sec-

tion before [8, 9]. The incidence of PAS is known to be 
2–4.84 per 1000 birth and increasing with cesarean deliv-
ery rates throughout the globe [10, 11]. However, when 
the literature data were reviewed, it was seen that 38% of 
the patients with PAS were primiparous women [12, 13]. 
The purpose of the present study was to determine the 
factors affecting PAS formation in primiparous pregnant 
women and to define possible risk factors for the mother 
and the baby.

MATERIAL AND METHODS
The place where the study was conducted

The third-largest education and research hospital  
in the South Marmara region, where approximately 
13.000 births are performed on an annual scale.

mailto:ulku1ayse%40gmail.com?subject=
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Case group
A total of 27 primiparous pregnant women who were di-

agnosed with PAS between June 2016 and December 2020.

Control group
A total of 54 women (1 case vs 2 controls) who were se-

lected randomLy from among the primiparous women who 
delivered throughthe elective cesarean section between  
the same years constituted the Control Group.

Study population
The study was initiated with 58,895 patients. Multip-

arous patients were excluded from the study. A total of 
13.105 of 21.782 primiparous women delivered through 
cesarean section (Fig. 1). Among these, patients with twin 
pregnancies were excluded from the study. A total of 29 of 
these patients were diagnosed with PAS Ultrasonographi-
cally in the antenatal period. When the postoperative pa-
thology results were evaluated, 27 patients had the diag-
nosis of PAS. The pathology result of all of these patients 
was placenta acreata, which is the sub-parameter of PAS.  
The Control Group patients were selected randomLy as 1 case 
vs 2 controls among the pregnant women who were sched-
uled to have an elective primiparous cesarean section on the 
day of surgery of the patients who were diagnosed with PAS.  
In each of the PAS cases in the study, the placenta comple-
tely covers the cervical os. However, the placement of the 
placenta is anterior or posterior. Similarly, those with anterior 
or posterior placental location in the non-PAS group were 

included in the study by random selection. Non-Pass cases 
where the placenta was fundal located were not included. 

Variables: The parameters that were examined  
in the study are given in the Table 1 of variables and their 
definitions

Purpose of the study
As the primary outcome: The purpose was to evaluate 

PAS risk factors.
As a secondary outcome:The purpose was to evaluate 

the estimated amount of bleeding, need for transfusion, 
length of hospital stay, organ injury, and wound site infec-
tion as neonatal outcomes.

Statistical analysis
The SPSS 21.0 was used for all statistical analyses 

(Statistical Package for the Social Sciences, Chicago, IL). 
A p-value of ≤ 0.05 was considered statistically significant. 
The Shapiro-Wilk test was used to evaluate whether or 
not the mean values fit the normal distribution. The t-test 
was used for the mean values with normal distribution  
and the Mann-Whitney U test for those who did not. The 
Chi-Square test was used for pairwise comparisons. The 
BackwardLogistic Regression test was usedfor the param-
eters that were significant among the risk factors.

RESULTS
The study was conducted by examining the data of 

58.895 patients between June 2016 and December 2020  

Figure 1. The patients who were includedin the study; PAS — placenta accreta spectrum 

Number of births between 2016–2020: 58.895

Number of primaparous births: 21.782 Number of multiparous births: 37.113

Number of primaparous 
caesarian births: 13.015

Number of primaparous 
vaginal births: 8.767

Patients with PAS 
diagnosis: 147

Patients without PAS 
diagnosis: 36.966

Births with PAS: 
29

Births without PAS: 
12.986

Pathology diagnosis 
with PAS: 108

Pathology diagnosis 
without PAS: 39

Pathology diagnosis 
with PAS: 27

Pathology diagnosis 
without PAS: 2
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Table 1. Variables and their definitions [4]

Variables Definition

PAS diagnosis

The diagnosis was made by experienced obstetricians and gynecologists based on transvaginal and 
transabdominal ultrasonography findings. Also, the diagnosis was made sure with the pathology 
materialsthat were taken during the surgery. Diagnostic criteria of PAS in ultrasonography were; decreased 
hypoechogenicity in the retroplacental area, irregular vascular areas in the placenta, increased vascularity in 
the myometrium layer between the uterus and bladder [4]

Risk factors for PAS 

Age [years] (mean)

BMI [kg/m2] (mean)

Curettagehistory (Yes/No)

Myomectomyhistory (Yes/No)

Assisted Reproductive Technique(Yes/No)

Intraoperative and postoperative 
characteristics

Hb: Hemoglobin (preoperative (one day before the operation)and postoperative 6th-hour HB values were 
recorded)

Operation type: 
Local Resection: Elective cesarean section was planned for patients with PAS between 34 and 37 weeks 
according to the degree of invasion. The abdominal cavity was entered with the midline incision. After the 
peritoneal cavity was entered, exploration was performed to determine the placental invasion margins. The 
baby was removed from fundal incision, the umbilical cord was tied, and the placenta was left in place. 
The fundal incision was sutured. After that we ligated internal iliac artery and utero-ovarian ligaman with 
1–0 vicryl suture for reducing bloood flow to uterus. we disect the bladder from uterus with advanced 
bipolar energy source. We excised the placental invasion area with 1 cm invasion free safe margin. After that 
placenta removed from uterus. Resection was performed with scissors and cautery, and bleeding areas were 
controlled. One single layer of continuous suture was used to close the transverse incision in the anterior 
uterine wall. We insertid bakri postpartum balloon and insuflated with 250 mL saline. We removed balloon 
after 24 hours of procedure. 

Cesarean section: Primiparous pregnant women who did not have PAS but were planned for elective 
cesarean section were included in the present study. The cavity was entered with the Pfannenstiel incision. 
After the peritoneal cavity was entered, exploration was performed to determine the invasion margins. After 
the disection of bladder, lower uterine segment was incised with a transverse incision, the baby was 
removed, the umbilical cord was tied, and the placenta was removed. The incision was sutured. One single 
layer of continuous suture was used to close the uterine incision. We insertid bakri postpartum balloon and 
insuflated with 250 mL saline. We removed balloon after 24 hours of procedure. 

For all patients:
After the fetus and placenta were removed, 20 IU intravenous oxytocin infusion was administered, and 
15 IU intravenous oxytocin infusion was continued in the first 24 hours. All patients were administered 
prophylactic 2-gram intravenous Cefazolin half an hour preoperatively. These patients were mobilized at the 
6th hour and thromboprophylaxis was administered to the patients.

The estimated amount of bleeding: It is defined as the bleeding from the beginning of the skin incision to 
the end of the labor. The amount of bleeding was calculated by taking the sum of the amount of blood that 
was absorbed by the gauze and the blood in the aspirator chamber.

Need for transfusion:The obstetrician and anesthesiologist made the decision in this respect. The factors 
that affected blood transfusion were; preoperative anemia, amount of bleeding during surgery, and 
hemogram values during surgery.

Duration of Hospitalization: Given as day(s)

Wound siteinfection:Yes/No

Neonatal characteristics

Gestational week: Week

Birth weight: Grams

APGAR1-5:1 and 5th-minute APGAR Score

NICU need: Yes/ No

PAS — placenta accreta spectrum; BMI — body mass index; NICU — Neonatal Intensive Care Unit
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in the 3rd Stage Training and Research Hospital, where 
approximately 13.000 deliveries are recordedon an an-
nual scale. After the exclusion criteria were applied, the 
study was continued with 27 PAS and 54 Non-PAS primi-
parous women. PAS rate was 0.2% and the incidence of  
primiparous PAS was 0.5% in the Study Group.

When PAS risk factors were examined, none of the patients 
became pregnant with the use of any assisted reproductive 
technique. None of them had a history of ectopic pregnancy 
or molar pregnancy. It was the first birth for all patients. Al-
though no statistically significant differenceswere detected 
between the Body Mass Indicesof both groups (p = 0.740), 
statistically significant differenceswere found in terms of the 
history of previous abortion (p < 0.001), myomectomy history 
(< 0.001), and the mean age of the mothers (< 0.001) (Tab. 2).

When the parameters that were significant regarding 
the PAS risk factors were analyzed with the logistic regres-
sion analysis, the increase in age increased PAS develop-
ment 1.552-fold (95% CI: 1.236–1.948), a history of curettage 
7.928-fold (95% CI: 1.408–44.654), and history of myomec-
tomy 11.007-fold (95% CI: 2.059–58.832) (Tab. 3).

All patients with PAS underwent local resection  
and Cesarean Section was performed for all cases without PAS.

Although no statistically significant differences were 
detected between preoperative HB values (p = 0.104), 
wound infection development (p = 0.895), and hospitali-
zation durations (p = 0.463) between the patients with and 

Table 2. The distribution of the variables according to case-control 
groups

Variables
Number (%)

Control  
(n = 54)

Case  
(n = 27)

P 
Number 
(%)

Curettage 
history

2 + 10 (18.5) 17 (63.0)
 < 0,001*

1 44 (81,5) 10 (37.0)

Myomectomy
No 47 (87.0) 10 (37.0)

 < 0,001*
Yes 7 (13.0) 17 (63.0)

BMI Mean ± (SD) 25.62 ± 2.79 25.85 ± 3.32 0.740**

Age Mean ± (SD) 22.85 ± 3.92 30.52 ± 4.57 < 0.001***

*Chi-Square Test, **t-test, ***Mann-Whitney U test; BMI — body mass index; 
SD — standard deviation

Table 3. Placenta accreta spectrum risk factors logistic regression 
analyses results

Independent 
variables Odds ratio 95% CI

(Min–Max value)

Age 1.552 1.236–1.948

Curettage 7.928 1.408–44.654

Myomectomy 11.007 2.059–58.832

CI — confidence interval

without PAS, statistically significant differences were found  
in the postoperative HB values (p < 0.001), estimated bleed-
ing amount (p < 0.001), the need for transfusion (p = 0.002),  
and the use of drains (< 0.001). Also, bladder or bowel dam-
age wasnot detected in any patient (Tab. 4).

When the neonatal outcomes of the patients with  
and without PAS were examined,although 1st-minute  
APGAR score (p = 0.532), 5th-minute APGAR score (p = 0.70) 
values, and NICU need (p = 0.204) were statistically insignifi-
cant, birth weight (p < 0.001) and gestational week (< 0.001) 
were found to be statistically significant (Tab. 5).

DISCUSSION
Consistent with the literature data, the PAS rate was 

found to be 0.2% in the Study Group, and the incidence of 
primiparous PAS was 00.5%. When the literature data were 
reviewed, it was found that the worldwide PAS rate was  
reported to be 0.01–4.84%, the primiparous PAS rate  
was approximately 1 in 3 of all PAS cases, and in another study, 
this rate was reported as 2.4 per 1000 among all pregnan-
cies [10–14]. When the previous publications on the subject 
were examined and in our study, although it is reported that  
the history of previous cesarean section is the most impor-
tant factor in the development of PAS, it is seen that it can also  
occur in women who have not given birth before [13].

A total of 810 women die every day in the world because 
of complications related to childbirth [15]. PAS is among 
the most important causes of maternal mortality and mor-
bidity in primiparous patients and should be examined  
in detail. However, when the literature data were reviewed,  
it is not specified in which primiparous pregnant women 
the clinician should be especially alert. When the results of  
the present study are examined, the history of myomectomy, 
previous abortion, and increased maternal age were found 
to be risk factors.

In the meta-analysis that was conducted by Iacovelli 
et al. [16], although increasing maternal age and myomec-
tomy history were found to be effective in terms of PAS 
development in line with the current study, uterine curet-
tage history was found to be insignificant in terms of PAS 
development. However, we think that this was because 
both multiparous and primiparous women were examined  
in the meta-analysis, but only the data of primiparous women 
were examined in the current study [16]. However, in studies 
that included fewer cases, it was reported that a history of 
curettage is a risk factor for the development of PAS as it 
caused endometrial damage. However, when the data of 
these studies were reviewed, it was found that they included 
both multiparous and primiparous patients [13, 17–20]. 
Increasing maternal age was identified as an independent 
risk factor in a previoıus study that was conducted to deter-
mine the incidence of PAS in primiparous women [14]. Also,  
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in a study that examined the 7-year PAS data in a tertiary 
health institution, although multiparous patients were in-
cluded, increasing maternal age was found to be an inde-
pendent risk factor in the development of PAS, which is in 
line with the results of the present study [21].

Baldwin et al. [14] reported that previous gynecological 
surgery increased the risk in women diagnosed with primi-
parous PAS. However, in their study, unlike the present study, 
gynecological operations were not examined separately, 
but regardless of the type, it was examined whether there 
were gynecological operations in the anamnesis. For this 
reason, a separate risk assessment was not performed for 
each gynecological operation [14].

In the study conducted by Khander et al. which included 
46 PAS cases, the history of cesarean section and myomec-
tomy were compared and it was found that myomectomy was 
more effective in PAS formation than previous cesarean sec-
tion [22]. However, the patients who were included in this 
study were multiparous. In the present study, it was found that 
previous myomectomy increased PAS formation 11.007-fold.

When the literature data were examined, although few 
studies report the incidence of primiparous PAS and exam-
ine some risk factors, there are not enough data on maternal 
and neonatal outcomes [14].

In the present study, statistically significant differ-
ences were detected in terms of the estimated amount of 
bleeding, postoperative HB values, need for transfusion,  
and drain, which is in line with the literature data. The reason 
for this is serious maternal bleeding during the separation 
of the placenta in cases complicated with PAS. Although 
multiparous PAS cases were evaluated in previous studies, 
it was reported that bleeding during the operation is more 
common in cases complicated by PAS [5–7].

When the pregnancy results of primiparous PAS cases 
were examined in the literature, it was found that only  
the gestational weeks were lower at birth, which is consistent 
with the results of the present study [14]. The cause of this is that 
PAS cases undergo cesarean section at the 34–37th gestational 
weeks [23]. For this reason, the newborn birth weights are  
statistically less and the gestational weeks at birth are lower.

Table 4. Evaluation of the preoperative and postoperative characteristics of the patients

Variables Control (n = 54) 
Number (%)

Case (n = 27) 
Number (%) P

Preoperative HB Mean ± SD 11.2985 ± 1.019 10.829 ± 1.083 0.104**

Postop HB Mean ± SD 11.2204 ± 0.820 9.451 ± 1.403  < 0.001**

Estimated Bleeding Mean ± SD 302.037 ± 191.512 523.333 ± 279.642  < 0.001**

Hospitalization Mean ± SD 3.259 ± 0.442 3.777 ± 2.189 0.463**

Tx necessary
Yes 1 (1.9) 7 (25.9)

0.002*
No 53 (98.1) 20 (74.1)

Drain
Yes 5 (9.3) 24 (88.9)

 < 0.001*
No 49 (90.7) 3 (11.1)

Type surgery
Cs 54 (100.0) 17(63.0)

 < 0.001*
Local resection 0 (0.0) 10 (37.0)

Surgery side infection
Yes 6 (11.1) 2 (7.4) 0.895*

No 48 (88.9) 25 (92.6)

*Chi-Square Test; **Mann-Whitney U; SD — standard deviation; HB — Hemoglobin; Tx — transfusion; Cs — cesarean section

Table 5. Neonatal results

Variables
Number (%):

Control (n = 54)
Number (%):

Case (n = 27)
Number (%): P 

NICU
No 53 (98.1) 24 (88.9)

*0.204
Yes 1 (1.9) 3 (11.1)

Birth weight Mean ± SD 3261.06 ± 432.96 2707.96 ± 510.38 ** < 0.001

Gestational week Mean ± SD 38.70 ± 1.34 35.60 ± 2.14 *** < 0.001

APGAR1 Mean ± SD 8.96 ± 0.19 8.59 ± 1.29 ***0.532

APGAR5 Mean ± SD 9.96 ± 0.19 9.78 ± 0.64 ***0.070

* Chi-Square Test; **t-test, ***Mann-Whitney U; NICU — Neonatal Intensive Care Unit; SD — standard deviation
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Limitations
The limitation of the study is that none of the patients 

who were included in it became pregnant through assisted 
reproduction method. In addition, PAS cases included in the 
study do not have long-term results.

Strengths of the study
The strengths of the study are that it was conducted in 

the largest hospital in the South Marmara region and that all 
the patients who were included in the study had antenatal 
follow-up and were elective cases. Also, although there are 
few studies in the literature investigating the risk factors for 
PAS in primiparous women, to the best of our knowledge, 
the present study is the first to evaluate maternal and neo-
natal outcomes in these women simultaneously.

CONCLUSIONS
PAS is also present in primiparous pregnant women at 

a considerable rate, and it must be known which patients 
should be examined in more detail especially in terms of 
PAS because it is a life-threatening condition in women.

Ethical approval
The approval for the study was obtained from the local 
ethics committee of a tertiary education and research 
hospital with the ethics committee number 2011-KAEK- 
-25 2019/08-06. Also, the study was conducted in line with 
the Declaration of Helsinki principles.

Conflict of interest
There is no conflict of interest.

REFERENCES
1. Oyelese Y, Smulian JC. Placenta previa, placenta accreta, and vasa 

previa. Obstet Gynecol. 2006; 107(4): 927–941, doi: 10.1097/01.
AOG.0000207559.15715.98, indexed in Pubmed: 16582134.

2. Tantbirojn P, Crum CP, Parast MM. Pathophysiology of placenta creta: 
the role of decidua and extravillous trophoblast. Placenta. 2008; 29(7): 
639–645, doi: 10.1016/j.placenta.2008.04.008, indexed in Pubmed: 
18514815.

3. Khong TY. The pathology of placenta accreta, a worldwide epidemic. 
J Clin Pathol. 2008; 61(12): 1243–1246, doi: 10.1136/jcp.2008.055202, 
indexed in Pubmed: 18641410.

4. Laoreti A, Thilaganathan B, Kaelin Agten A, et al. Placental thickness 
in the lower uterine segment and invasive placentation: Will the 
promise live up? Acta Obstet Gynecol Scand. 2019; 98(2): 266, doi: 
10.1111/aogs.13460, indexed in Pubmed: 30218616.

5. Young BC, Nadel A, Kaimal A. Does previa location matter? Surgical 
morbidity associated with location of a placenta previa. J Perinatol. 2014; 
34(4): 264–267, doi: 10.1038/jp.2013.185, indexed in Pubmed: 24480901.

6. Altinkaya SO, Nergiz S, Guldas M, et al. Antepartum risk factors for peri-
partum hysterectomy in women with placenta previa. Gynecol Obstet 
Reprod Med. 2016; 20(01): 24–28.

7. Sentilhes L, Kayem G, Silver RM. Conservative Management of Pla-
centa Accreta Spectrum. Clin Obstet Gynecol. 2018; 61(4): 783–794, 
doi: 10.1097/GRF.0000000000000395, indexed in Pubmed: 30222610.

8. Badr DA, Al Hassan J, Salem Wehbe G, et al. Uterine body placenta ac-
creta spectrum: A detailed literature review. Placenta. 2020; 95: 44–52, 
doi: 10.1016/j.placenta.2020.04.005, indexed in Pubmed: 32452401.

9. Grobman WA, Gersnoviez R, Landon MB, et al. National Institute of Child 
Health and Human Development (NICHD) Maternal-Fetal Medicine Units 
(MFMU) Network, National Institute of Child Health and Human Devel-
opment Maternal-Fetal Medicine Units Network, National Institute of 
Child Health and Human Development Maternal-Fetal Medicine Units 
Network. Maternal morbidity associated with multiple repeat cesar-
ean deliveries. Obstet Gynecol. 2006; 107(6): 1226–1232, doi: 10.1097/01.
AOG.0000219750.79480.84, indexed in Pubmed: 16738145.

10. Farquhar CM, Li Z, Lensen S, et al. Incidence, risk factors and peri-
natal outcomes for placenta accreta in Australia and New Zealand: 
a case-control study. BMJ Open. 2017; 7(10): e017713, doi: 10.1136/bm-
jopen-2017-017713, indexed in Pubmed: 28982832.

11. Senkoro EE, Mwanamsangu AH, Chuwa FS, et al. Frequency, Risk Factors, 
and Adverse Fetomaternal Outcomes of Placenta Previa in Northern 
Tanzania. J Pregnancy. 2017; 2017: 5936309, doi: 10.1155/2017/5936309, 
indexed in Pubmed: 28321338.

12. Baldwin HJ, Patterson JA, Nippita TA, et al. Maternal and neonatal out-
comes following abnormally invasive placenta: a population-based re-
cord linkage study. Acta Obstet Gynecol Scand. 2017; 96(11): 1373–1381, 
doi: 10.1111/aogs.13201, indexed in Pubmed: 28805942.

13. Lindqvist PG, Thurn L, Thurn L, et al. Abnormally invasive placen-
ta-prevalence, risk factors and antenatal suspicion: results from a large 
population-based pregnancy cohort study in the Nordic countries. BJOG. 
2016; 123(8): 1348–1355, doi: 10.1111/1471-0528.13547, indexed  
in Pubmed: 26227006.

14. Baldwin HJ, Patterson JA, Nippita TA, et al. Antecedents of Abnor-
mally Invasive Placenta in Primiparous Women: Risk Associated With 
Gynecologic Procedures. Obstet Gynecol. 2018; 131(2): 227–233, doi: 
10.1097/AOG.0000000000002434, indexed in Pubmed: 29324602.

15. World Health Organization (Trends In Maternal Mortality 2000 to 2017: 
Estimates by WHO, UNICEF, UNFPA, World Bank Group, and the United 
Nations Population Division Geneva, 2019.

16. Iacovelli A, Liberati M, Khalil A, et al. Risk factors for abnormally invasive 
placenta: a systematic review and meta-analysis. J Matern Fetal Neona-
tal Med. 2020; 33(3): 471–481, doi: 10.1080/14767058.2018.1493453, 
indexed in Pubmed: 29938551.

17. Fitzpatrick KE, Sellers S, Spark P, et al. Incidence and risk factors for pla-
centa accreta/increta/percreta in the UK: a national case-control study. 
PLoS One. 2012; 7(12): e52893, doi: 10.1371/journal.pone.0052893, 
indexed in Pubmed: 23300807.

18. Miller DA, Chollet JA, Goodwin TM. Clinical risk factors for placenta 
previa-placenta accreta. Am J Obstet Gynecol. 1997; 177(1): 210–214, 
doi: 10.1016/s0002-9378(97)70463-0, indexed in Pubmed: 9240608.

19. Jacques SM, Qureshi F, Trent VS, et al. Placenta accreta: mild cases diag-
nosed by placental examination. Int J Gynecol Pathol. 1996; 15(1): 28–33, 
doi: 10.1097/00004347-199601000-00005, indexed in Pubmed: 8852443.

20. Pron G, Mocarski E, Bennett J, et al. Ontario UFE Collaborative Group. 
Pregnancy after uterine artery embolization for leiomyomata: the 
Ontario multicenter trial. Obstet Gynecol. 2005; 105(1): 67–76, doi: 
10.1097/01.AOG.0000149156.07061.1f, indexed in Pubmed: 15625144.

21. Salmanian B, Fox KA, Arian SE, et al. In vitro fertilization as an independ-
ent risk factor for placenta accreta spectrum. Am J Obstet Gynecol. 
2020; 223(4): 568.e1–568.e5, doi: 10.1016/j.ajog.2020.04.026, indexed 
in Pubmed: 32360847.

22. Khander A, Sharma N, Eroglu I,et al. Ultrasound detection rates of the pla-
centa accreta spectrum with prior myomectomy. J Matern Fetal Neonatal 
Med. 2022 Dec;35(25):8752-8755, doi: 10.1080/14767058.2021.2001800, 
indexed in Pubmed: 34763606.

23. Donovan BM, Shainker SA. Placenta Accreta Spectrum. Neor-
eviews. 2021; 22(11): e722–e733, doi: 10.1542/neo.22-11-e722, indexed 
in Pubmed: 34725137.

http://dx.doi.org/10.1097/01.AOG.0000207559.15715.98
http://dx.doi.org/10.1097/01.AOG.0000207559.15715.98
https://www.ncbi.nlm.nih.gov/pubmed/16582134
http://dx.doi.org/10.1016/j.placenta.2008.04.008
https://www.ncbi.nlm.nih.gov/pubmed/18514815
http://dx.doi.org/10.1136/jcp.2008.055202
https://www.ncbi.nlm.nih.gov/pubmed/18641410
http://dx.doi.org/10.1111/aogs.13460
https://www.ncbi.nlm.nih.gov/pubmed/30218616
http://dx.doi.org/10.1038/jp.2013.185
https://www.ncbi.nlm.nih.gov/pubmed/24480901
http://dx.doi.org/10.1097/GRF.0000000000000395
https://www.ncbi.nlm.nih.gov/pubmed/30222610
http://dx.doi.org/10.1016/j.placenta.2020.04.005
https://www.ncbi.nlm.nih.gov/pubmed/32452401
http://dx.doi.org/10.1097/01.AOG.0000219750.79480.84
http://dx.doi.org/10.1097/01.AOG.0000219750.79480.84
https://www.ncbi.nlm.nih.gov/pubmed/16738145
http://dx.doi.org/10.1136/bmjopen-2017-017713
http://dx.doi.org/10.1136/bmjopen-2017-017713
https://www.ncbi.nlm.nih.gov/pubmed/28982832
http://dx.doi.org/10.1155/2017/5936309
https://www.ncbi.nlm.nih.gov/pubmed/28321338
http://dx.doi.org/10.1111/aogs.13201
https://www.ncbi.nlm.nih.gov/pubmed/28805942
http://dx.doi.org/10.1111/1471-0528.13547
https://www.ncbi.nlm.nih.gov/pubmed/26227006
http://dx.doi.org/10.1097/AOG.0000000000002434
https://www.ncbi.nlm.nih.gov/pubmed/29324602
http://dx.doi.org/10.1080/14767058.2018.1493453
https://www.ncbi.nlm.nih.gov/pubmed/29938551
http://dx.doi.org/10.1371/journal.pone.0052893
https://www.ncbi.nlm.nih.gov/pubmed/23300807
http://dx.doi.org/10.1016/s0002-9378(97)70463-0
https://www.ncbi.nlm.nih.gov/pubmed/9240608
http://dx.doi.org/10.1097/00004347-199601000-00005
https://www.ncbi.nlm.nih.gov/pubmed/8852443
http://dx.doi.org/10.1097/01.AOG.0000149156.07061.1f
https://www.ncbi.nlm.nih.gov/pubmed/15625144
http://dx.doi.org/10.1016/j.ajog.2020.04.026
https://www.ncbi.nlm.nih.gov/pubmed/32360847
http://dx.doi.org/10.1542/neo.22-11-e722
https://www.ncbi.nlm.nih.gov/pubmed/34725137

