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Abstract
Background: Anatomical and histopathologic examination of placenta in cases of abortion is crucial as to clarify the underlying causes of many adverse pregnancy outcomes. Dilation and evacuation (D&E) is the most common mode of uterine evacuation that commonly examined in pathology
sections. The aim of this study is to discuss the various placental pathologies, and to demonstrate
the importance of careful pathologic examination of D&E material, also to review the anatomy of
placenta and to compare our findings with other publications worldwide. Material and Methods: A
retrospective descriptive study for 200 placental tissues was collected in 18 months period and
revised for normal anatomy and various placental pathologies. These placentas were obtained by
dilation and evacuation (D&E) technique. All cases were undergone for histopathological sections
that were stained by Hematoxylin and Eosin (H&E). Results: Placental infarction was observed in
25% of cases, and chorioammnitis was the most common form of placental infection and found in
12.5%. Molar changes were represented a lowered percentage of placental pathologies that found
in 9% of specimens. Conclusion: Study and recognition of placental lesions among general surgical
pathologists have clinical significance and awareness of deficiency, standardization of diagnostic
criteria, and increased knowledge in placental pathology improve the quality of diagnosis in this
area.
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1. Introduction

Placenta is an organ that facilitates nutrient and gas exchange between the maternal and fetal compartments. It
has two components: fetal portion, formed by the chorion frondosum and maternal portion, formed by the decidua basalis. On the fetal side, the placenta is bordered by the chorionic plate and on its maternal side, and it is
bordered by the decidua basalis, of which the decidual plate is most intimately incorporated into the placenta [1].
This organ has dual blood circulation, functioning throughout fetal development. Placental trophoblasts express
and produce coagulation components, participating not only in haemostasis but also in placental vascular development and differentiation [2].
The chorionic villi are the functional unit of placenta and provide oxygen and nourishment to fetus and also
serve as excretory unit [3].
The histological appearance of chorionic villi varies with the gestational age and with the stage of development and maturations of villous tree but there is a basic villous structure that is independent of these variables. A
trophoblastic mantle that consists of 2 layers, an outer layer of syncytiotrophoblast and an inner layer of cytotrophoblast covers the outer surface of the villi [4].
Abortion is the most common complication of pregnancy. Fifteen percent of recognized pregnancies terminate in spontaneous abortion. There may be many more abortions in early and unrecognized pregnancies [5].
Histopathological examination of the placenta following a pregnancy loss or neonatal death may provide an
explanation of the pregnancy complications, pregnancy loss or neonatal death and may also provide information
relevant to the management of the current infant and/or subsequent pregnancies and medicolegal litigation [6].

2. Material and Methods
Two hundred placental specimens were examined in this study. These placentas were appropriate for gestational
age (AGA) and were obtained by dilation and evacuation (D&E) technique. All these cases were collected from
the Department of Pathology, Arar Central Hospital (ACH), Saudi Arabia in 18 months period from April 2012
through November 2013. The cases were reviewed for any placental pathologies using standardized criteria according to [7] [8]. Also, the review diagnosis was compared with the original reports.
All the cases were seen in the obstetrics and gynecology outpatient clinics in Northern Borders Region General Hospitals, KSA. Clinical data that were provided from the patients records revealed that patients were came
complaining from vaginal bleeding with low backache after past history of pregnancy. After examination, Dilation and evacuation procedure (D&E) was done. This procedure is performed as an inpatient surgical maneuver.
It begins with a period of preoperative cervical preparation to obtain adequate cervical dilation which is accomplished by use of prostaglandin analogue and it is performed under general anesthesia [8] [9].
The placental tissue is evacuated using a combination of suction and extraction forceps in multiple passes.
The obtained placental material is immediately fixed in 10% formaldehyde, and sent for preparation of formalin
fixed paraffin embedded blocks and tissue sections with 3 micron thickness were prepared. All the slides were
stained by routine Hematoxylin and Eosin stains (H&E) then evaluated by 2 experienced pathologists for various types of placental lesions.

3. Results
3.1. Clinical Findings
The patient’s age ranged from 17 years to 40 years with a mean age 27 years (Graph 1). The gravity (G) ranged
from G1 to G13, whereas the parity (P) ranged from P0 to P10, and the number of abortions (A) ranged from A1
to A3. Among our cases, spontaneous abortion was observed in 50 cases (25%), incomplete abortion in 85 cases
(42.5%), septic abortion in 17 cases (8.5%), abortion following trauma in 10 cases (5%), unexplained abortion in
20 cases (10%), and intrauterine fetal death (IUFD) was seen in 18 (9%) (Table 1).

3.2. Histopathological Findings
Microscopic examination of placental specimens revealed the normal appearing fetal villi were separated by
clear or blood containing spaces (the intervillous space) where the maternal blood circulates around them, and
their sizes vary depending on the gestational age. These villi consist of an outer layer of syncytiotrophoblastic
cells in immediate contact with the maternal blood in the intervillous space, and a deeper single, discontinuous
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Graph 1. Showing distribution of age groups in all cases studied.
Table 1. Revealing frequency of abortiontypesin all cases studied.
Types of Abortion

Number of cases

%

Spontaneous
Incomplete
Septic
Traumatic
Unexplained
Intrauterine fetal death

50
85
17
10
20
18

25
42.5
8.5
5
10
9.5

layer of cytotrophoblastic cells which are larger, and cuboidal (Figures 1-4).
In addition to the above, histopathological examination revealed variable types of placental pathologies which
need clarification and documentation in the pathology report. Among these pathologies areas of placental infarction that observed in 25% of cases (Figure 5). Fortunately these infarcts were focally. Placental infection was
seen in 10% among all placental specimens, majority were chorioammnitis (7.5%), whereas villitis with inflammation inside chorionic villi found in 2.5% of cases. In addition to the above pathologies, perivillous hemorrhages and fibrin deposition seen in 7.5% of placental pathologies and in some cases they were extensive
(Figures 6-8). In the same theme minor areas of placental chorioangiosis were found in 2.5% (Figure 9). As
well as deposition of calcified material in the processed placental tissue was seen in 12.5% (Figure 10). Small
areas of intervillous fibrinoid necrosis in association with the vascular villi were found in 2.5% of cases (Figure 11)
also, necrotic villi and/or avascular villi were appeared in 5% placentae. Another pathology along our cases was
decidualized reaction that seen in association with secondary changes of the endometrial glands in 25% of cases
(Figure 12). Nevertheless most of these changes repeated in conjunction with either ghosts of chorionic villi or
in association with trophoblastic elements even after re-cutting or re-grossing of the placental specimens. Other
lesion was seen in our cases was hydropic changes that seen in 5% of cases (Figure 13). Molar changes with trophoblastic proliferation were found in 5% of placental specimens (Figure 14 and Figure 15) (Table 2).

4. Discussion
Pathologic examination of D&E specimens has been understudied. However, the available literature and experience support the fact that careful pathologic examination of these can identify significant placental as well as
fetal changes that can confirm clinical diagnoses, and provide definitive diagnosis from the clinical differential
diagnostic lists [8].
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Figure 1. A case of D&E exhibiting normal chorionic villi with
covering trophoblastic epithelium (H&E 200 X).

Figure 2. A case of D&E showing normal cores of chorionic
villi with normal trophoblastic lining (H&E 200 X).

Figure 3. A case of D&E revealing normal trophoblastic epithelial lining (H&E 200 X).
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Figure 4. A case of D&E showing normal villi cores, trophoblastic lining and portion of fetal membrane (H&E 200 X).

Figure 5. A case of D&E revealing areas of infarction and
ghosts of chorionic villi (H&E 200 X).

Figure 6. A case of D&E exhibiting focal perirvillous hemorrhage and fibrin deposition (red arrow) (H&E 100 X).
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Figure 7. A case of D&E showing extensive perivillous hemorrhage and fibrin deposition (H&E 100 X).

Figure 8. A case of D&E revealing marked perivillous hemorrhage along with focal trophoblastic proliferation (H&E 200 X).

Figure 9. A case of D&E showing chorioangiosis with intravillous variable sized capillaries (H&E 100 X).
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Figure 10. A case of D&E visualizing focal calcified material
deposition (H&E 100 X).

Figure 11. A case of D&E showing intervillous fibrinoid necrosis with normal villous lining (red arrow) (H&E 200 X).

Figure 12. A case of D&E exhibiting decidual reaction with
some secretory changes of endometrial glands (red arrows) (H&E
100 X).
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Figure 13. A case of D&E showing hydropic changes of the
villi cores (H&E 200 X).

Figure 14. A case of D&E revealing molar changes with circumferential trophoblastic proliferation (H&E 200 X).

Figure 15. A case of D&E showing villous distension, core
edema and trophoblastic proliferation (H&E 200 X).
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Table 2. Placental pathologies among all cases studied.
Parameters of Placental tissue anomalies:

Number of cases

%

Infarction

50

25

Infections
Chorioamnionitis
Villitis

20
15
5

10
7.5
2.5

Perivillous hemorrhages and fibrin deposition

15

7.5

Chorioangiosis

5

2.5

Calcification

25

12.5
2.5

Fibrinoid necrosis

5

Necrotic villi (ghosts)

10

5

Decidual reaction

50

25

Hydropic changes

10

5

Molar changes

10

5

Total cases

200

100

In our study incomplete abortion seen in the majority of cases that found in 42.5%, this result pass in parallel
with a study was done in Jordan University Hospital by [10] who mentioned the highest type of abortion among
the studied group was incomplete abortion, 140 patients (48%). In our cases, spontaneous abortion observed in
25% among them, whereas incomplete abortion ranked the majority of cases and found in 42.5% and unfortunately 5% of cases were related to trauma. A study was performed by [11] they reported 39.7% had spontaneous
abortion at >20 weeks gestational age at his institution.
The present study showed an infarction of placentae in 50 cases (25%). Placental infarcts represent localized
areas of ischemic necrosis of villi usually due to diminished maternal perfusion to the intervillous space. These
results are in agreement with [12]. Villous infarcts occur in two situations: obstruction of major uterine arteries
by thrombosis or remodeling and separation of the placenta from its underlying blood supply due to retroplacental hemorrhage and also in line with [13] [14].
Placental infection was observed in 20 cases (10%), majority of this pathology was chorioamnionitis (7.5%),
whereas minority was villitis (2.5%). Chorioamnionitis particularly in a preterm pregnancy can result in premature rupture of membranes and/or premature labor. The present results are in confirmatory with [15] who estimated that 50% - 60% of all preterm placentas have evidence of amnionic fluid infection, and also are in confirmatory with [16]-[18]. Additionally, intrauterine infection is clinically a common etiology of spontaneous
abortion. Microbiological studies of amniotic fluid have shown that overall rates of infection in spontaneous
abortion are 25% - 40% as well as approximately 32.5% of women with preterm onset of labor and over 75%
with premature rupture of membranes have positive amniotic fluid cultures [19].
In addition to the above pathology perivillous hemorrhages and fibrin deposition were seen in 15 cases (7.5%).
This pathology related to break of numerous barriers associated with hemorrhage from the fetal circulation into
maternal intervillous space. These results were in line with [20]. Also, this result was in line with [21] they
showed that perivillous fibrin deposition was observed in 46.1% in spontaneous abortions. As well as chorioangiosis was another anomalies that found in 5 cases (2.5%). This lesion is defined as a diffuse increase in the
number of villous capillaries in the terminal villi this result in harmony with [22]. A recent study done by [23]
they found chorioangiosis was found in 58 out of 665 cases (8.7%).
Another pathology that was observed histologically was calcification in the mesenchyme of cotyledons. Calcification was recorded in 25 placentas in a percentage of (12.5%), calcification occurred due to ischemic hypoxia and degeneration and necrosis that followed by calcium deposition in the necrotic area these results are in
agreement of [24] who noted that the placental calcification subdivided by two major groups. The first is relating to “dystrophic” calcification following the same rules in the placenta as it does in other places, in other
words, it is calcification of necrotic tissue portions or acidotic areas of decreased circulation. Calcification may
just as well occur to particular structures of the placenta, these results are in line with [25] they were found that
the calcification caused by nan-bacteria-like particles (NLP) in extracellular matrix of calcified placental tissues.
In the recent study the decidual reaction represent about 50 cases (25%). Decidual inflammation is limited to
the decidua basalis, and defined as diffuse lymphocytic infiltrate of the basal plate or any infiltrate in the decidua
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basalis that includes plasma cells. These results are in agreement with [26] who found that 40% of preterm placentas from cases of idiopathic preterm labor and 15% of their control cases had chronic deciduitis.
Also this study revealed hydropic change in 10 cases (5%) because of loss of the villous vascular supply. The
avascular villi are mildly distended with fluid these results are associated with [27] who observed that the avascular villi are mildly distended with fluid and the curettage samples do not contain fetal tissue giving the
changes of the so-called blighted ovum.
In our study molar changes were found in 10 cases (5%), all of them had circumferential trophoblastic proliferation. A study performed by [28] they reported that eight of their 81 patients (9.9%) had the disease. Additionally, other studies reported complete mole may be ranged in cases 10% - 20%, and partial mole from 0.5% 6.6% [29]-[31].
Finally, regardless the indications of D&E procedure, it remains the safe one compared with other induction
methods and this procedure itself has decreased morbidity for the patient. In the same theme carful microscopic
examination of the placenta in D&E specimens following the abortion can be a useful guide in determining the
most important lesions and provide information that helps us in management of current infant and subsequent
pregnancies also can influence clinical care by providing knowledge in relation to genetic counseling and family
planning.
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