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saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
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fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
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adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
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wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
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damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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FREQUENCY OF PLACENTA ACCRETA SPECTRUM DISORDERS IN NINEVAH 
PROVINCE HOSPITALS: A HISTOLOGIC STUDY

Luma Ibrahim Khalel Al-Allaf1,  Zainab Waleed Aziz2*.
1Department of Anatomy, College of Medicine, University of Mosul, Mosul, Iraq.

2Department of Pathology, College of Medicine, Ninevah University, Mosul, Iraq.

Abstract.
Objectives: To provide a view on the frequency, and the risk 

factors of placenta accreta spectrum disorders (PAS) in Nineveh 
Province, and to assess the morphological alterations associated 
with these disorders. 

Subjects and methods: A prospective and retrospective 
cross-sectional study was carried out on paraffinized blocks 
of 19 females, with gestational age ≥32 weeks, presented 
with peripartum haemorrhage and subjected to emergency 
hysterectomy at Maternity Teaching Hospitals, Nineveh  
Province, North of Iraq. Clinical data, including the mother's 
age and obstetrics history, were recorded when available. All 
cases were examined for the presence or absence of histological 
invasion of placentas supported by immunohistochemistry. 

Results: The mean age of cases was 34.4 ±1.6 years by the 
dominance of the fourth decade. The mean gestational age at the 
time of diagnosis was 35.6±0.8 weeks. The PAS frequency was 
increasing and reaching up to 1.18 per 1000 live birth. About 
60% of the cases gave a history of previous Cesarean section 
with or without a concomitant placenta previa. According 
to light microscopic examination, placenta accreta spectrum 
disorders were identified in 12(63.1%) cases. The immune 
expression of cytokeratin was significantly correlated with 
placental invasion, (p=0.001). 

Conclusion: The present study reveals an increase in the 
frequency of abnormal placentation in Nineveh Province. These 
disorders have well-known predisposing factors. The histo-
pathological findings, other than interface decidual loss, may 
explain the abnormality in placental tissue implantation.

Key words. Placenta accreta, hysterectomy, 
immunohistochemistry.
Introduction.

Among the critical issues that are threatening the life of 
females -associated with pregnancy- are placenta accreta 
spectrum disorders (PAS), which were previously determined as 
morbidly disciple placenta [1]. It refers to a placental attachment 
abnormality to the uterine wall [1]. The raised frequency of such 
disorder was associated with an increase in morbidity and fatality 
for both mothers and fetuses. Many problems were associated 
with PAS disorders including emergency hysterectomy, urinary 
tract injury, transfusion of blood, septicemia, and intensive care 
unit admission [2].

Several reports have tried to determine the exact frequency 
of such disorders in different societies [1]. The PAS disorders 
are presented by variable levels of placental adhesion and 
assault into the uterus and/or adjacent tissues (placenta accreta, 
increate, or percreta) [3].

Till now, these disorders remain of unknown pathogenesis 
[1,3]. It has been proposed that there is a decidual mal-

development besides the invasion by intermediate trophoblasts 
due to a history of instrumentation and uterine injury [4-6]. 
Several risk factors were correlated with abnormal implantation 
including the increased rate of cesarean section, pre-eclampsia, 
history of in vitro fertilization, previous dilation, and curettage, 
multiparity and placenta previa (PP) [4,6].

The abnormal placental implantation may be suspected 
clinically, however, it's confirmed by histopathological 
examination. Microscopically, there are three grades of PAS 
disorders as follow: placenta percreta in case of the penetration 
of chorionic villi into the uterine serosa, placenta increta occurs 
when there is an invasion into the myometrium, then, and finally 
the placenta accreta in case of close contact of chorionic villi 
with the myometrium [7]. Immunohistochemistry can assist in 
the evaluation of extravillous trophoblast myometrial infiltration 
using specific markers [8].

The incidence of PAS disorders is increasing worldwide [8]. 
Therefore, there is a need for the precise detection of the PAS 
patients in order to manage them properly and subsequent better 
outcomes [9,10].

To our knowledge, this study is the first report on PAS disorders 
in our locality that aims to highlight the frequency of PAS 
abnormality, comprehend its various risk factors, and assess 
the morphological changes associated with these disorders in 
Maternity -Teaching Hospitals in Nineveh.
Subjects and Methods.

This perspective and the retrospective cross-sectional study 
was analyzed randomly sampled paraffinized blocks and slides 
of 19 pregnant females with gestational age ≥ 32 weeks who 
presented with peripartum haemorrhage and were subjected to 
an emergency hysterectomy. They were admitted to, AL-Batool, 
Al-Salam, and Al-Khansaa Maternity- Teaching Hospitals, 
Province (of Nineveh), North of Iraq. Permission was secured 
from each patient whose information was dispensed in this 
work. The study was endorsed by the Ethical Committee of the 
Medical Researches (at Medicine College, Mosul's University). 
(UOM/COM/MREC/21-22(41)).

For the hysterectomy cases, uterine tissues with the attached 
placenta were identified from hospitals' recorded data. The 
related blocks of paraffin and slides were collected along with 
the histo-pathological reports.

Hysterectomies due to uterine pathologies other than 
peripartum haemorrhage were excluded. Other information 
including the mother's age, the parity status, the presence, 
or absence of placenta previa, previous cesarean sections, 
and previous dilation and curettage were also recorded when 
available. 

Gross evaluation: The uterus with the attached placenta was 
initially examined for any hematoma, bulging and, rupture 
of the external surface. The suspicious areas of rupture were 
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inked. Following the guides of Dannheim K et al., in uterine 
specimen processing, all specimens were fixed in 10% formalin 
overnight [11]. From suspected zones of myometrial invasion, 
multiple sections were obtained. Further sections from the 
lower uterine segment were taken [12]. Blocks of paraffin were 
4microns sectioned using a microtome and stained routinely 
with hematoxylin and eosin(HE) to assess the sections using a 
light microscope (Optika, Italy) [13-17]. Tabulation of data was 
done in Microsoft Excel using the percentages for diagnosis. 
Unstained sections were saved for immunohistochemistry when 
required.

Histopathological evaluation: The depth of extravillous 
trophoblasts' myometrial invasion was microscopically 
evaluated. Immunohistochemistry for cytokeratin (AE1/AE3) 
was further used as a diagnostic aid for histopathological 
assessment [18]. Two groups of cases were recorded in this 
work: Group I; placenta accreta spectrum disorders, which 
were further classified into 3 subtypes, conforming to the rung 
of invasion -of placentas- into the myometrium, as follows: 
when the decidua was absent among the placental villi and 
myometrium accreta was considered, increta was recorded when 
the invasion of extravillous trophoblasts into the myometrium 
was deeper, while full invading through the myometrium was 
regarded a case of percreta [19], Figure 1 and Group II; Placenta 
previa/low lying placenta without PAS disorders or extravillous 
trophoblasts myometrial invasion. 

Figure 1. Abnormalities of placental implantation[20].

Immunohistochemical evaluation: The immunohistochemical 
procedure was performed using Pan Cytokeratin (CK) Type I/
II Antibody Cocktail (Catalog # MA5-13156; clone AE1/
AE3, dilution 1:50, Thermo Fisher Scientific, USA), and CD3 
Monoclonal Antibody (MA5-14482; clone EP449E, dilution 
1:125, Thermo Fisher Scientific, USA), to stain EVT and 
T lymphocytes, respectively. Briefly, antigen retrieval was 
performed using sodium citrate (pH 6.0), to expose target 
proteins, microwaved for 15 min. later, tissues were blocked 
in 3% H2O2 for 15 min at room temperature, washed, and 
then probed with the above-mentioned primary antibodies. The 
detection system was an HRP-conjugated secondary antibody 
followed by colourimetric detection using a DAB kit. Sections 
were counterstained with hematoxylin. The positive immune 
expression of brown staining of the intermediate trophoblasts 
and T lymphocytes was noticed in the cytoplasm, and the 

nucleus/cell membrane, respectively [18]. All slides, and blocks 
were reviewed blindly by two pathologists.
Statistical analysis.

Data were collected and analyzed by the Statistical  SPSS 
version 18. The quantitative data were presented as mean±SD. 
Descriptive analysis has been used -chi‐squared test-, the value 
of P was considered marked(significant) if it’s less than  0.05.
Results.

Throughout the study period, 19 cases of emergency hysterectomy 
due to severe uncontrolled peripartum haemorrhage were 
conducted in Maternity Teaching Hospitals in Nineveh Province. 
Placenta accreta spectrum disorders were diagnosed in 12 (63.1%) 
specimens, while 7 (36.9%) cases revealed placenta previa/ low 
lying placenta with no features of PAS disorders.  

The baseline characteristics of patients who presented with 
peripartum haemorrhage are listed in Table (1). Briefly, the 
mean age of the PAS patients was 34.4±1.6 years, ranging 
(from 23-39), by the dominance of the fourth decade. Eight 
(66.7%) women had advanced maternal age (> 35 years). 
The mean gestational age on the diagnosis time was 35.6±0.8 
weeks. About 75% of the patients were multiparous, ranging 
(from 1-6). Eleven cases reveal placenta previa, 4(44.4%) of 
them were further involved by PAS disorder (placenta accreta 
subtype). About 60% of the cases given a history of previous 
Cesarean section (CS) Range (1-3).

The histopathological features of PAS disorders and PP/low-
lying placenta without PAS, among women with peripartum 
haemorrhage, are illustrated in Table (2).

The uterine specimens via the gross assessment exhibited 
abnormally attached placental zones enrolling the placental 
uterine plate up to 25%.

The diagnosis depended on HE-stained tissue sections. 
Placental normal implantation site reveals the presence of 
decidual cells(small, rounded cells with the distinct cell 
membrane, light eosinophilic cytoplasm, and single vesicular 
nuclei), and the extravillous trophoblast EVT (large polygonal 
to spindle cells with about amphophilic cytoplasm and large 
hyperchromatic nuclei), illustrated in Figure (2).

Figure 2. Placental normal implantational site: Presence of both decidual 
cells (arrow), and the extravilloustrophoblast (star), (H&E; x10).
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Features typical of PAS disorders, such as the nonexistence of 
a decidual layer in between the myometrial fibres and chorionic 
villi, were identified by both pathologists with high concordance 
between them (P = 0.000). According to light microscopic 
examination, placenta accreta was identified in 10 (83.3%) 
cases, while features of the placenta increate were diagnosed 
in the remaining 2 (16.7%) cases cross roading -at a minimum- 
50% of the uterine wall's thickness. No case of placenta percreta 
was identified in the current work.

A microscopic myometrial scaring was evident in 8 (66.6%) 
cases of PAS. Six (75%) PAS cases gave a history of CS and, 2 
(75%) with previous uterine instrumentation. While  in PP cases 
only two cases had a history of CS (28.5%). In comparison to 
placenta previa specimens, 9 (75%) PAS involved uterine tissues 
showed chorionic villi frequently surrounded by extensive 
fibrin deposition (0.5-1.5mm thickness) with no evidence of 
such deposits in PP cases without PAS, (Figure 3). 

The fetal-maternal interface significantly revealed EVT deeply 
invading the myometrium, with thinning of the underlying 
uterine wall predominantly in increta cases, a feature not 
reported in PP specimens without PAS(P<000.1). Those 
invading extravillous trophoblasts were easily identified and 
qualitatively assessed when highlighted with CK, (Figure 4). 
In PAS, the placental myometrial interface was often more 
infiltrated by chronic inflammatory cells with a predominance 
of T lymphocytes identified by the CD3 marker. A perivascular 
accentuation of CD3 T lymphocytes was present within the 
myometrium. However, no marked difference was detected 
between the two groups, apart from a lower density in the PP/
low lying placental cases (P =0.14), (Figure 5).

Discussion.
The spectrum of placenta accreta disorders is a state of anomalous 

placental implantation. It is a major cause of severe maternal and 
fetal morbidity and mortality worldwide because the placenta 
does not spontaneously detach and leads to severe haemorrhage, 
often ended by an emergency hysterectomy, and intensive care 
unit (ICU) admission [21]. Therefore, antenatal screening for 
PAS is required to identify those high-risk cases. This is usually 
established through imaging studies using Ultrasonography (US), 
and magnetic resonance imaging (MRI) [22,23].

Recent studies showed that 50% to two/thirds of PAS 
disorders cases could be diagnosed at the time of delivery [24]. 
However, in our study, no cases were antenatally suspected and 
or diagnosed with PAS disorders. The first diagnosis was made 
at the time of labor and confirmed by microscopic examination 
of hysterectomy specimens.

Further, several serum biomarkers might help in the antenatal 
suspension of PAS disorders like alpha-fetoprotein (AFP), 
and human chorionic gonadotropin (HCG). However, PAS 
definite diagnosis is through histopathological examination by 
the absence of a decidual zone between the chorionic villi and 
myometrial fibres in hysterectomies [25].

Although imaging studies are important, the absence of US 
and/ or MRI findings do not exclude the diagnosis of PAS; thus, 
recognition of clinical risk factors is required as a predictor of 
the placenta accreta spectrum [26].

This study revealed an increase in the incidence of PAS in our 
locality from 0.07 per 1000 live birth in 2018 to 0.4 per 1000 
live deliveries in 2019, reaching up to 1.18 per 1000 live birth in 
2020. Those findings are parallel to the reported overall increase 

Variables  Group I:
PAS disorders (n=12)

Group II:
PP/low-lying placenta only ( n=7)

Age, mean± SD 34.4±1.6 28±0.8
Gestational age, mean± SD 35.6±0.8 36±1.2
Parity status
Nulliparous/Multiparous 3/9 3/4

Presence of placenta previa
(Yes/No) 4/8 7/0

Previous caesarian section
(Yes/No) 8/4 2/5

Previous dilation and curettage
(Yes/No) 3/9 0/7

Table 1. Baseline characteristics of women who presented with peripartum haemorrhage among the two groups.

* SD = standard deviation, PAS= placenta accreta spectrum, PP= placenta previa.

Variables No.

Group I: 
PAS disorder Group II: 

PP/low-lying placenta 
only (n=7)

P valueAccreta
(n=10)

Increta
(n=2)

Myometrial scaring 6(60%) 2(100%) 2(0%) 0.027
Excessive fibrin deposits 8(80%) 1(50%) 0(0%) 0.000
Extravillous trophoblast invasion 8(80 %) 2(100%) 1(14.2%) 0.001
Inflammatory T lymphocytes 5(50%) 2(100%) 4(57.1) 0.454

Table 2. The histopathological features of  PAS disorders and PP/ low lying placenta without PAS disorders among women with peripartum 
haemorrhage.

* PAS= placenta accreta spectrum, PP= placenta previa, Differences are critical statistically when  p  is underneath  0.05.
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Figure 3. Placenta accreta spectrum disorders. Loss of decidual layer between villi and myometrium, excessive fibrin layer(star), and extravillous 
trophoblasts at the placental myometrial interface (arrow). (H& E; ×40 and ×400).

Figure 4. Placental myometrial interface in PAS disorders. A and B; EVT deeply invading the myometrium, highlighted by CK expression(brown). 
(H& E; ×40 and IHC ×100). C and D; Chorionic villi infiltration with a very thin layer of the myometrium, is noticed near the perimetrium 
fat(star). the interface shows mal-perfusion and dilation of myometrial vessels(square). (H& E; ×40 and ×100).

Figure 5. Chronic inflammatory cell infiltrate in placenta accreta spectrum disorders. A and B; Inflammation within the myometrial fibres with 
the predominance of CD3 positive T lymphocytes  (H&E.×100 and IHC x400). C and D; Perivascular accentuation of T lymphocytes within the 
myometrium. (H&E×100 and IHC x400).
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in the incidence of the disease in the world [27]. However, a 
study of Carusi DA, showed that the precise incidence of PAS 
disorders is difficult to discover, however, it is reaching 1 per 
1000 deliveries and this will be steadily more and more with 
the raising of the threatening factors [28]. In fact, in this work, 
the sample increases from one diagnosed case in 2018, and four 
cases in 2019 to seven cases in 2020. The rapid increase in the 
trend of Cesarean sections in our locality seems to be one of 
the main predisposing factors, a finding similar to that recorded 
by Higgins MF and his colleagues [29]. Further, 33.3% of our 
cases of PAS disorders with prior cesarean sections combined 
with placenta previa were also recorded, in keeping with Goh 
WA and Zalud I [30]. It has been found that the existence of 
placenta previa with a history of Cesarean sections may possess 
a sixty-one percent increase in the risk of PAS disorders [30]. 
This parallel relation between the increase of PAS disorders and 
obstetrics history of previous cesarean sections and placenta 
previa may be attributed to the hypothesis that a localized uterine 
injury may result in a locally abnormal decasualization/scarring 
and aberrant placental adherence in the next pregnancies [31]. 

On the other hand, we noticed an increase in the incidence of 
PAS disorders in women >34 years old and with multiparity, a 
result agreed with those of Fitzpatrick KE et al., and Farquhar 
CM et al., who reported that older maternal age and multiparity 
were high-risk factors for PAS disorders [32,33]. Further, 
similar findings were reached by other workers [34,35]. 

Microscopically, all PAS specimens reveal an impaired 
decidualization (at least focally) at the fetal-maternal interface 
when compared with placenta previa cases, a finding noticed 
by several other studies [25,36]. Founds SA et al., reported that 
this recent impairment was suggested to be the cause of placenta 
accreta recurrent abortion, and preeclampsia [36].

Nearly 75% of cases of invasive placentation reveal an area 
of myometrial scaring nearby the EVT invasion, a finding that 
might be supported by the concept of previous localized uterine 
injury [27]. In a study by Jauniaux E et al., such microscopic 
myometrial scaring was evident in all his forty cases [19].

The current study revealed evidence of dense fibrin deposits 
in PAS cases. This finding might explain the failure of parts of 
the physiological zone of the separation of the placenta from the 
uterine wall. The deposits were also reported in a recent study 
[19].

The PAS cases enrolled in this work, mainly increta 
specimens, an extensive invasion of extravillous trophoblast 
was recorded in between the myometrial fibres, a finding agreed 
by Tantbirojn P and his colleagues [37]. This ETV infiltration 
is nicely highlighted by cytokeratin stain. In our opinion, 
immunohistochemistry could assist in the detection of the 
level of EVT myometrial invasion, but it is not necessary for 
it. Analysis of this work suggested that the absence of decidual 
cells at the implantation interface besides the presence of 
uterine scarification might give EVT higher access to the deep 
myometrium [37]

On the other hand, this work revealed that at the implantation 
zone, there is an abnormally dilated, empty, thin-walled 
myometrial vasculature was identified in PAS cases. This 
reduced vascular remodeling was also reported in other studies 

[38,39]. However, Hecht JL et al., reported no difference 
between the vascular alterations of the myometrium in PAS 
disorders and normal gestation [39].

In this study, PAS placental myometrial interface revealed 
heavy immune cell infiltrations, with perivascular myometrial 
condensation of predominantly T lymphocytes which stained by 
CD3 marker. Although this finding has no statistical significance, 
it perhaps highlights another PAS microscopic changes [39]. 

The inflammatory cells seem to have many contributions in 
both normal implantation and PAS invading sites, especially 
through keeping immune tolerance between fetus and mother.44 
However, future studies are required to understand the molecular 
biology of different types of inflammatory cells in PAS disorder. In 
parallel with our findings, Warshak CR et al. noticed that cases of 
PAS exhibited features of prominent immune cells mainly in those 
with a history of smoking as a risk factor [40]. However, the history 
of smoking was inconclusive in our data.

The main limitation of the study is the small sample size, 
however the strength of the work relied on the microscopic 
findings. We suggest that, besides the hypothesis of decidual 
defect, the presence of dense fibrinoid deposits, extensive EVT 
invasion, and heavy perivascular T lymphocytes at the interface 
might give a further clarification or explanation for such 
abnormal placental adhesions. Further studies are required to 
confirm our suggestions.
Conclusions.

The present study reveals an increase in the frequency of 
abnormal placentation in Nineveh Province. These disorders 
have well-known predisposing factors. The histo-pathological 
findings, other than interface decidual loss, may explain the 
abnormality in placental tissue implantation. 
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