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Abstract

Objective: To evaluate the agreement between observers in assessing ultrasound

signs and histopathologic findings in the prenatal diagnosis and postnatal correlation

of placenta accreta spectrum (PAS).
Methods: A retrospective study of ultrasound and histopathologic findings on 25

cases of PAS for which ultrasound images, clinical data and detailed histopathologic
examination were available. The incidence of each ultrasound sign on grey-scale
imaging and colour Doppler imaging (CDI) and the proportion of agreement for both
ultrasound and histologic findings were calculated.

Results: The study group included 11 cases of placenta creta (adherenta), 10

cases of increta and four cases of percreta. Interobserver degree of agreement for
ultrasound imaging in the second and third trimester and histologic diagnosis of PAS
was good to excellent. The highest level of interobserver degree of agreement for
ultrasound signs was found for the loss of clear zone, myometrial thinning substantial
on grey-scale imaging and the presence of lacunar feeder vessels on 2-dimensional
(D) and crossing vessels and lacunae on 3D CDI, respectively.

Conclusions: Most of the ultrasound signs described in recent international

standardised protocols could be useful in the screening of women at risk of PAS and

the corresponding ultrasound images could be remotely evaluated by experts.



Introduction

Placenta accreta is a histopathologic term which refers to a spectrum of abnormally
deep uterine placentations. Placenta accreta spectrum (PAS) was defined by Lukes
et al 50 years ago to include both abnormally adherent and invasive placentas [1].
PAS has been separated into three categories according to the depth of villous
invasiveness inside the uterine wall: placenta creta (PC) or adherenta where the
placental villi are directly attached to the myometrium without interposing decidua;
placenta increta (Pl) where the villi penetrate the myometrium up to the uterine
serosa; and placenta percreta (PP) where the villi penetrates through the serosa and
invade surrounding tissues and organs such as the bladder [2-4]. Lukes et al also
suggested that the depth of villous invasiveness is rarely uniform and that all three

grades of villous invasiveness may co-exist in the same accreta placenta [1].

PAS and in particular its invasive forms are secondary to a decidua basalis
defect due to a failure of normal re-epithelialization in the area of a uterine scar
allowing trophoblastic infiltration beyond the superficial myometrium and villous
development inside or beyond the uterine wall during subsequent placentation [3,5-
9]. In the 1960s only half of the cases of PAS had an history of prior caesarean
delivery (CD) [1]. The vast majority of PAS are now found in women presenting with
a previous history of caesarean delivery (CD) and a placenta praevia [9-11]. Several
epidemiological studies have also found that the strongest risk factor for placenta
praevia is a prior CD [10-13] suggesting that poor vascularisation and tissue
oxygenation in the area of a previous uterine scar is associated with a local failure of
re-epithelialization and thus decidualization which has an impact on both

implantation and placentation [3,6-8].



When unsuspected at delivery, PAS is associated with major haemorrhage
and an increasing need for emergency hysterectomy [11,13]. In particular, its
invasive forms will require major surgical procedures and the involvement of a
multidisciplinary team [14]. Despite more than 30 years of experience and more than
1000 cases of PAS diagnosed prenatally reported in the international literature [4],
more than 50-70% of the cases are still missed by routine ultrasound examination in
the general population [12,15]. In a recent systematic review, we found that 23 out of
53 prenatal diagnosis series describing 1078 cases of PAS, did not provide data on
the depth of villous myometrial invasion on ultrasound imaging or at delivery [4]. We
also found that, due to wide heterogeneity in terminology used and study design, no
ultrasound sign or a combination of ultrasound signs were specific of the depth of
accreta placentation. Standardised evidence-based approaches were recently
proposed for the ultrasound signs [16,17], clinical grading [18] and histopathological
examination [19]. The aim of the present study is to evaluate the interobserver
variability for ultrasound sings and histopathologic findings in the diagnosis of PAS in
order to determine their potential for improving the prenatal screening and confirm

the diagnosis at delivery.



Materials and Methods

We conducted a retrospective study of 25 patients diagnosed with PAS over a 5-year
period for which ultrasound images, clinical data and detailed histopathologic
examination were available. In all cases, the diagnosis was made prenatally by
expert maternal-fetal medicine physicians using both transabdominal and
transvaginal ultrasound transducers with 3-dimensional (3D) imaging facilities (GE
Voluson® 730, GE Medical System, Zipf, Austria). Magnetic resonance imaging
(MRI) was performed in three cases of PP by experienced radiologists to evaluate
the lateral extension of villous tissue outside the uterine wall.

All patients attending the Harris Birthright Research Centre for Fetal Medicine
are informed that ultrasound images and clinical data are used for clinical studies
approved by the local ethical committee. Retrospective patient consent and specific
ethics committee approval was not required for this study as all prenatal ultrasound
records were examined within the research centre, basic clinical were collected
using a standard clinical audit protocol and all images and histological slides
were anonymised for data analysis.

For the review of ultrasound images, we used ultrasound signs from the
standardized descriptions proposed recently by the European Working Group on
Abnormally Invasive Placenta (EW-AIP) and the AIP international expert group
[16,17]. These signs are summarized in table 1. In addition, when available we also
reviewed the three-dimensional (3D) ultrasound images of the placental bed and
serosa-bladder interface obtained using the technique previously described by Cali
et al [20].

For the histopathologic examination, a standard methodology was used as

previously described by placental pathologists [1,2]. Between 10 and 15 samples



were taken from the accreta area, as identified by the clinical and macroscopic
examination. All samples were processed as per the protocol of the Department of
Histopathology and slides were stained with Haematoxylin and Eosin (H&E) for

microscopic examination.

Statistical analysis

StatGraphic-plus Version 3 data analysis and statistical software package
(Manugistics, Rockville, MD) was used to analyse the demographic data and
calculate relationships between linear parameters. Continuous data are presented as
mean and standard deviation (SD) and categorical variables are expressed as
frequencies and percentages.

For both the ultrasound images (observers NZ and EJ) and histological slides
(observer HS and EJ), observer B was blind to the examination results of observer
A. Interobserver variability rates were based on each observer’s first examination.
Kappa statistics and percentage agreement are reported according to Landis and
Koch and kappa-values of 0.61 to 0.80 were interpreted as substantial whereas
values between 0.81 and 1.00 were interpreted as excellent agreement [21].
Because of the uneven distribution of values amongst cells some of the kappa
values are unstable as indicated by negative values despite high agreement and we
have used the percentage agreement as previously described [22]. Cross tabulations
and agreement analysis was performed using Stata version 14.1m StataCorp LP,
TX, USA. A binomial test of significance was conducted to assess whether there was
evidence of higher agreement in the third than the second trimester. A P value <0.05

was considered significant.



Results

The study group included 11 cases of PC, 10 cases of Pl and four cases of PP
confirmed clinically and by histopathological examination. Sixteen women (4 PC, 10
Pl & 2PP) were first referred for expert ultrasound examination during the second
trimester. The other nine women were referred between 28 and 36. In all cases, the
placenta was also previa. The patient clinical characteristics are displayed in Table
2. A primary caesarean hysterectomy was performed in 17 (64%) cases including six
of the PC cases, eight of the P| cases and the three cases of PP. The remaining
eight cases were managed conservatively with partial myometrial resection. Twelve
patients (5 PC, 4 Pl & 3PP) were delivered before 37 weeks including two before 28
weeks of gestation because of major prenatal bleeding. A positive correlation was
found between the number of prior CD and the gestational age at delivery (F= 6.78;
R=22.8; P=0.016) but not for the number of prior CD and gestational diagnosis or for

the gestational age at diagnosis and gestational at delivery.

Both investigators examined independently 105 ultrasound studies. Tables 3
and 4 present the distribution of the different ultrasound signs at the first ultrasound
examination for the women referred in the second trimester and for the study group
in the third trimester, respectively. Both observers reported a loss of clear zone,
myometrial thinning and placental lacunae as the most common signs found in PAS
with grey-scale imaging. Hypervascularity of utero-vesical interface and crossing

vessels and lacunae were the most common signs on 2D and 3D CDI respectively.

Tables 5 and 6 shows and compares the interobserver agreement analysis for
the ultrasound signs in the second and third trimester, respectively. Excellent

agreement was found for the loss of clear zone, myometrial thinning substantial and



the presence of lacunar feeder vessels on grey-scale imaging and 2D CDl,
respectively. Excellent agreement was also found for crossing vessels and lacunae
on 3D CDI. For some markers, agreement was higher during the second than the
third trimester but for others the reverse was found. There was no evidence that the

overall agreement was better during the third than the second trimester (p = 0.527).

The interobserver agreement analysis of the histopathologic grading of the
different depth of villous invasion showed a 76% agreement. There were six cases
where there was a difference between the observers in the final diagnosis. In five
cases of Pl one observer described them as PC and in the case of PP both
observers described it as PI. In 16 cases, including all the cases of Pl and two of the
three PP cases, villous tissue was found to be both adherent and invasive. Infiltration
of chorionic villi into myometrial vascular spaces was observed in three of the PI
cases and 2 of the PP cases. The highest degree of invasion was used for the final

classification of the 25 cases reviewed in this study.



Discussion

This study is the first to provide data on the interobserver variability for both
ultrasound imaging and histopathology in the perinatal diagnosis of PAS. High
reproducibility and low interobserver variability of ultrasound imaging of invasive
placentation assessments of quantitative data are important strengths of this

technique in clinical practice and in particular in its role in the management of PAS.

The issue of interobserver variability in ultrasound prediction of PAS response
assessments have only been previously evaluated by Bowman et al [23]. Their
multivariate analysis found that true positives were more likely to have loss of
subplacental clear zone placental lacunae or vascular abnormalities on CDI. In a
recent systematic review using the standardised ultrasound signs (Table 1), we also
found that a loss of clear zone, placental lacunae and subplacental hypervascularity
on CDI were the most common signs in both cases report and cohort studies [15]. In
the 72 cases, for which the authors provided detailed correlations between
ultrasound findings and PA grading, loss of clear zone and bridging vessels was
found 62.1% and 71.4% of PC cases, respectively whereas loss of clear zone
(84.6%) and subplacental hypervascularity (60%) were the most common sings in Pl
whereas placental lacunae (82.4%) and subplacental hypervascularity (54.5%) were
the most common signs for PP. There were no ultrasound sign or combination of
ultrasound signs that were specific of the depth of accreta invasion [15].

In the present study, a loss of clear zone, myometrial thinning, placental
lacunae (Figure 1) on grey-scale imaging and hypervascularity of utero-vesical
interface (Figure 2) on 2D CDI were the most common signs found in PAS by both

observers in the second and third trimester. 3D CDI also identified



hypervascularization patterns below the placental bed or subplacental zone and
within the placenta (Figure 3) in 70-80% of the cases (Tables 3 and 4). The
interobserver agreement for these signs was excellent suggesting that they could be
included in screening protocol of women at high risk of PAS. We also found a
significant positive correlation between the number of prior CD and the risk of
preterm delivery when the subsequent pregnancy was complicated by placenta
previa accreta. Prior CD is the main risk factor for the development of placenta
previa accreta in subsequent pregnancies and the number of previous CD increases
the risks of scar defects and dehiscence [3-6,10-13]. This can explain why a loss of
clear zone and myometrial thinning has been reported by all authors of case reports
and cohort series on the prenatal diagnosis of PAS [4]. In isolation, these ultrasound
signs are probably of limited clinical use and are associated with a high false-positive
rate.

The accuracy of both grey-scale and CDI in diagnosing placenta previa
accreta in the second trimester in women presenting with a low placenta or placenta
previa with one or more previous CD is high [9]. However, the results of well
conducted prospected cohort studies by Finberg et al [24] and Comstock et al [25]
have shown that the sensitivity and specificity of grey-scale imaging alone in
diagnosing for placenta previa accreta are high when performed by experience
operators suggesting that CDI and 3D ultrasound are not essential to the screening
of PAS [25]. The ultrasound appearance of most ultrasound signs used in the
diagnosis of PAS are influenced by gestational age and technical artefacts such as
the location of the placenta inside the uterine cavity, direct pressure of the ultrasound
probes and/or the filling of the bladder [6]. The anatomy of the utero-placental

interface may also be obscured by the amount of scar tissue present and the amount
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of blood flow between the myometrium and bladder or between the placental basal
plate and the bladder wall will be influenced by myometrial contractions [6]. Unlike
MRI, ultrasound imaging is operator-dependent and thus this can explain why we
found quantitative differences between expert observers for the presence of placenta
lacunae, bladder wall interruption on grey-scale imaging and vascularity changes
between the placenta basal plate and the myometrium on 2D CDI.

Bladder wall interruption or loss or irregularity are often an artefact secondary
to ultrasound dropout from the angle of insonation [6]. Subplacental hypervascularity
and lacunae feeder vessels are secondary to the dilatation of the utero-placental
circulation beyond the spiral arteries and their features may vary depending on the
position of the placenta inside the uterine cavity, whether near to or far from the main
uterine arteries, and on the remodelling of the myometrial circulation around the scar
area [6]. The findings of the present study suggest that in placenta previa accreta the
hypervascularity of the utero-vesical interface and subplacental area on 2D CDI
should be included in the same category of ultrasound signs and are better
evaluated with 3D CDI. However, this latter technique requires advanced ultrasound
equipment and additional expertise which mainly available in specialist centres.

Detailed correlation between ultrasound and histopathological examination
using standard protocols is essential to improve the prenatal screening and
diagnosis and thus management of women with PAS. The differential diagnosis
between retained placenta and abnormally adherent can be difficult, in particular in
the absence of pathological examination. The different diagnosis between PC and PI
can also be difficult after manual placental delivery and/or post-partum uterine
curettage [1-3]. In these cases, the utero-placental interface is inevitably damaged

leaving often no myometrial tissue and thus impairing the quality of histological
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examination. Modern pathological studies have also shown that the degree of villous
adhesion or invasion is rarely uniform across the accreta area of placental bed and
that many cases of PAS present with creta (adherenta) and increta zones [1,2,6].
This can explain, the discrepancy for depth of accreta invasion in histological

classification in six cases out of 25 cases in the present series.

Excellent or good interobserver agreement for most the ultrasound signs
described in recent international standardised protocols suggest that ultrasound
images could be remotely evaluated by experts for centres that do not have the
expertise in the diagnosis of PAS. Similarly, histological slides obtained using the
standardised protocols [19] could be review remotely by perinatal pathology experts.

Multicentric prospective studies are needed to further evaluated this concept.

12



Author contributions

All authors contributed to the study design were involved in the critical discussion
and approved this final version for publication. NZ and EJ performed the ultrasound
signs interobserver study and HS and EJ performed the histopathology interobserver
study. CB and EJ carried out the data analysis. EJ and NZ drafted the manuscript.

EJ is the guarantor of the study.

Acknowledgments

No funding was obtained for this study.

Conflict of interest

The authors have no conflicts of interest to declare.

13



References

1.

Luke RK, Sharpe JW, Greene RR. Placenta accreta: the adherent or invasive
placenta. Am J Obstet Gynecol. 1966;95:660-8.

Fox H, Sebire NJ. Pathology of the placenta 3™ edition, Philadelphia:
Saunders-Elsevier; 2007.

Jauniaux E, Jurkovic D. Placenta accreta: pathogenesis of a 20th century

iatrogenic uterine disease. Placenta. 2012;33:244-51.

. Jauniaux E, Collins SL, Jurkovic D, Burton GJ. Accreta placentation. A

systematic review of prenatal ultrasound imaging and grading of villous
invasiveness. Am J Obstet Gynecol. 2016;215:712-21.

Jauniaux E, Bhide A, Burton GJ. Pathophysiology of accreta. In. Placenta
accreta syndrome. Ed R.Silver. CRC press, Portland, 2017:13-18.

Jauniaux E, Collins SL, Burton GJ. The placenta accreta spectrum:
Pathophysiology and evidence-based anatomy for prenatal ultrasound
imaging. Am J Obstet Gynecol. 2017;218: doi: 10.1016/j.ajog.2017.05.067.
[Epub ahead of print]

Parra-Herran C, Djordjevic B. Histopathology of placenta creta: chorionic villi
intrusion into myometrial vascular spaces and extravillous trophoblast
proliferation are frequent and specific findings with implications on diagnosis
and pathogenesis. Int J Gynecol Pathol. 2016;35960:497-508.

Jauniaux E, Jurkovic D. Long-term complications after caesarean section. In:
A textbook of caesarean section. Jauniaux E, Grobman W, eds. Oxford:

Oxford University Press, 2016: 129-144.

14



9. Jauniaux E, Bhide A. Prenatal ultrasound diagnosis and outcome of placenta
previa accreta after caesarean delivery: A systematic review and meta-
analysis. Am J Obstet Gynecol. 2017;217:27-36.

10.Wu S, Kocherginsky M, Hibbard JU. Abnormal placentation: twenty-year
analysis. Am J Obstet Gynecol 2005;192:1458—61.

11.Silver RM, Landon MB, Rouse DJ, Leveno KJ, Spong CY, Thom EA, et al ;
National Institute of Child Health and Human Development Maternal-Fetal
Medicine Units Network. Maternal morbidity associated with multiple repeat

cesarean deliveries. Obstet Gynecol 2006;107:1226-32.

12.Thurn L, Lindgvist PG, Jakobsson M, Colmorn LB, Klungsoyr K, Bjarnadottir
RI, et al. Abnormally invasive placenta-prevalence, risk factors and antenatal
suspicion: results from a large population-based pregnancy cohort study in
the Nordic countries. BJOG. 2016;123:1348-55.

13.Bowman ZS, Manuck TA, Eller AG, Simons M, Silver RM. Risk factors for
unscheduled delivery in patients with placenta accreta. Am J Obstet Gynecol.
2014;210:e1-6.

14.Silver RM, Fox KA, Barton JR, Abuhamad AZ, Simhan H, Huls CK, Belfort MA,
Wright JD. Center of excellence for placenta accreta. Am J Obstet Gynecol.
2015;212:561-8.

15.Fitzpatrick K, Sellers S, Spark P, Kurinczuk J, Brocklehurst P, Knight M. The
management and outcomes of placenta accreta, increta, and percreta in the
UK: a population-based descriptive study. BJOG. 2014;121:62-71.

16.Collins SL, Ashcroft A, Braun T, Calda P, Langhoff-Ross J, Morel O et al.,
Proposed for standardized ultrasound descriptions of abnormally invasive

placenta (AIP). Ultrasound Obstet Gynecol. 2016;47:271-275.

15



17.Alfirevic Z, Tang A-W, Collins SL, Robson SC, Palacios-Jaraquemadas, on
behalf of the Ad-hoc International AIP Expert group. Pro forma for ultrasound
reporting in suspected abnormally invasive placenta (AIP); an international
consensus. Ultrasound Obstet Gynecol. 2016;47:276-278.

18.Collins SL, Stevenson GN, Al-Khan A, llisley NP, Impey L, Pappas L, et al.
Three-Dimensional Power Doppler Ultrasonography for Diagnosing
Abnormally Invasive Placenta and Quantifying the Risk. Obstet Gynecol.
2015;126:645-53.

19.Dannheim K, Shainker SA, Hecht JL. Hysterectomy for placenta accreta;
methods for gross and microscopic pathology examination. Arch Gynecol
Obstet. 2016;293:951-8.

20.Cali G, Giambanco L, Puccio G, Forlani F. Morbidly adherent placenta:
evaluation of ultrasound diagnostic criteria and differentiation of placenta
accreta from percreta. Ultrasound Obstet Gynecol. 2013;41:406-12.

21.Landis J, Koch G. The measurement of observer agreement for categorical
data. Biometrics 1977. p. 16.

22.Feinstein AR, Cicchetti DV. High agreement but low kappa: |. The problems of
two paradoxes. J Clin Epidemiol. 1990;43:543-9.

23.Bowman ZS, Eller AG, Kennedy AM, Richards DS, Winter TC, Woodward PJ,
Silver RM. Accuracy of ultrasound for the prediction of placenta accreta. Am J
Obstet Gynecol. 2014;211:177.e1-7.

24 Finberg HJ, Williams JW: Placenta accreta: prospective sonographic
diagnosis in patients with placenta previa and prior cesarean section. J
Ultrasound Med. 1992;11:333-43.

25.Comstock CH, Love JJ Jr, Bronsteen RA, Lee W, Vettraino IM, Huang RR, et

16



al. Sonographic detection of placenta accreta in the second and third

trimesters of pregnancy. Am J Obstet Gynecol. 2004;190:1135-40.

17



Table 1. Ultrasound signs from the standardized descriptions proposed recently by
the European Working Group on Abnormally Invasive Placenta (EW-AIP) and the
AIP international expert group [16,17].

Grey-scale imaging

1) Loss of the clear zone in the myometrium under the placental bed
(“subplacental clear zone”);

2) Myometrial thinning to <1mm or undetectable;

3) Intra-placental lacunae often large and irregular (“moth eaten” areas);

4) Bladder wall interruption or loss (hyperechoic line between serosa and
bladder lumen);

5) Placental bulge distorting the extrauterine organs; and

6) Focal exophytic mass of placental tissue extending beyond the serosa.

Colour Doppler imaging (CDI)

7) Utero-vesical hypervascularity between the myometrium and the posterior
wall of the bladder;

8) Subplacental hypervascularity (placental bed);

9) Bridging vessels across the myometrium and beyond the serosa;

10) Lacunae feeder vessels with high velocity (turbulent) flow from the arterial

vasculature of myometrium.
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Table 2: Patient clinical characteristics.

Variables

Mean (SD)
Maternal age (Years) 36.1 (4.7)
Gestity 4.6 (1.8)
Parity 2.6 (1.6)
No of prior CD 21 (1.5)
Gestational age at diagnosis (weeks) 22.2 (8.6)
Gestational age at delivery (weeks) 34.9 (3.6)

CD= Caesarean delivery; Pl= Placenta increta; PP= placenta percreta; El=elective;
Em= emergent.
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Table 3: Distribution of the ultrasound signs found in the 16 cases according to
depth of villous invasiveness at the second trimester ultrasound examination for
observer A and B.

Ultrasound signs PC Pl PP Total
n= n=10 n=2 n=16

A B A B A B A B

n n n n n n n(%) n(%)
Grey-scale Parameters
1.Loss of clear zone 4 4 10 10 2 2 16(100) 16(100)
2.Myometrial thinning 4 4 10 10 2 2 16(100) 16(96)
3.Placental lacunae 2 4 8 10 1 2 11(56) 16(96)
4 Bladder wall interruption 2 4 3 6 1 2 6(36) 12(72)
5.Placental bulge 0O O 1 0 O 1 1(4) 1(4)
6.Focal exophytic mass 0O O 1 1 0 0 1(8) 1(8)
CDI Parameters
7.Utero-vesical HV 3 3 6 10 2 2 11(68.7)  15(93.7)
8.Subplacental HV 2 4 4 8 1 2 7(43.7) 14(87.5)
9.Bridging vessels 1 2 2 6 0 2 3(18.7)  10(62.5)
10.Lacunae feeder vessels 2 2 3 3 0 0 5(31.2) 5(31.2)
11.3D crossing vessels 3 3 7 8 2 2 12(75) 13(81.2)
12.3D lacunae 3 3 7 7 2 2 12(75) 12(75)

CDI= Color Doppler Imaging; Pl= Placenta increta; PP= placenta percreta; HV=
hypervascularity.
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Table 4: Distribution of the ultrasound signs found in the 23 cases according to
depth of villous invasiveness at the third trimester ultrasound examination for

observer A and B.

Ultrasound signs PC Pl PP Total
n=7 n=13 n=3 n= 23

A B A B A B A B

n n n n n n n(%) n(%)
Grey-scale Parameters
1.Loss of clear zone 7 7 13 13 3 3 23(100) 23(100)
2.Myometrial thinning 7 7 13 13 3 3 23(100) 23(100)
3.Placental lacunae 4 6 11 13 1 3 16(69.5) 22(95.6)
4 Bladder wall interruption 3 5 9 11 2 3 14(60.8) 19(82.6)
5.Placental bulge 0O O 2 0 O 1 2(8.6) 1(4.3)
6.Focal exophytic mass 0O O 2 1 0 0 2(8.6) 2(8.6)
CDI Parameters
7.Utero-vesical HV 4 7 1 13 3 3 18(78.2)  23(100)
8.Subplacental HV 3 5 6 12 3 3 12(52.1) 20(86.9)
9.Bridging vessels 2 3 2 8 0 3 4(12.6) 14(76.7)
10.Lacunae feeder vessels 2 2 4 4 1 1 7(30.4) 7(30.4)
11.3D crossing vessels 7 6 10 10 2 2 19(82.6) 18(78.2)
12.3D lacunae 7 6 7 9 2 2 16(69.5) 17(73.9)

CDI= Color Doppler Imaging; Pl= Placenta increta; PP= placenta percreta; HV=

hypervascularity
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Table 5: Interobserver agreement for the ultrasound signs used in the diagnosis of in

the second trimester.

Ultrasound signs Agreement
%
Grey-scale Parameters
1.Loss of clear zone 100
2.Myometrial thinning 96
3.Placental lacunae 68
4.Bladder wall interruption 64
5.Placental bulge 92
6.Focal exophytic mass 92
CDI Parameters
7.Utero-vesical HV 64
8.Subplacental HV 56
9.Bridging vessels 56
10.Lacunae feeder vessels 100
11.3D crossing vessels 92
12.3D lacunae 95

CDI= Color Doppler Imaging; Pl= Placenta increta; PP= placenta percreta; HV=

hypervascularity.

Signs 1 2 3 4 5 6
Observer B B B B B

A Y N Y N Y N Y N Y N Y N
Yes 16 0 16 1 10 0 0 5 0 1 1 0
No 0 0 0 0 6 1 8 4 1 15 0 16
Signs 7 8 9 10 11* 12%*
Observer | B B B B B B

A Y N Y N Y N Y N Y N Y N
Yes 11 1 8 0 3 0 4 0 12 0 12 0
No 5 0 2 2 6 8 0 13 2 0 0 2

* In 3 cases neither observer could record a value

22



Table 6: Inter-observer agreement for the ultrasound signs used in the diagnosis of

in the third trimester.

Ultrasound signs Agreement
%
Grey-scale Parameters
1.Loss of clear zone 100
2.Myometrial thinning 100
3.Placental lacunae 74
4 Bladder wall interruption 70
5.Placental bulge 87
6.Focal exophytic mass 87
CDI Parameters
7.Utero-vesical HV 78
8.Subplacental HV 65
9.Bridging vessels 55
10.Lacunae feeder vessels 100
11.3D crossing vessels 95
12.3D lacunae 86

CDI= Color Doppler Imaging; Pl= Placenta increta; PP= placenta percreta; HV=

hypervascularity.

Signs 1 2 3 4 5 6
Observer B B B B B

A Y N Y N Y N Y N Y N Y N
Yes 23 0 23 0 16 6 13 1 0 1 0 1
No 0 0 0 0 6 1 6 3 2 20 1 20
Signs 7 8 9* 10 11%* 12%*
Observer | B B B B B B

A Y N Y N Y N Y N Y N Y N
Yes 18 5 12 0 4 0 7 0 18 1 15 1
No 0 0 8 3 10 8 0 16 0 2 2 3

* In 1 cases neither observer could record a value, ** 2 cases neither observer

recorded a value

23



Figure legends

Fig 1: Transabdominal ultrasound view of a placenta (P) previa creta at 30 weeks
showing: loss of the clear zone under the placental bed and myometrial thinning
arrow) and intra-placental lacunae. B= Bladder.

Fig 2: Transabdominal color flow mapping of a placenta (P) previa increta at 32
weeks showing bridging and lacunae feeder vessels. Note the loss of the clear zone
under the placental bed and myometrial thinning.

Fig 3: Transvaginal color flow mapping and 3D reconstruction of the utero-placental
circulation in a placenta previa increta at 20 weeks showing the neovascularization
of the uterine serosa-bladder (B) interface
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