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Abstract

:

Background: Placental chorioangioma is the most common benign non-trophoblastic neoplasm of the placenta. Its clinical relevance lies in the size of the tumor since larger masses cause pregnancy complications, including an unfavorable neonatal outcome. Case presentation: We report the case of a 34-year-old second gravida and nullipara at the 35th week of gestation, admitted to the gynecological department for antibiotic-resistant fever. The cardiotocography performed during hospitalization showed an abnormal fetal pattern. A 2250 g newborn was delivered by cesarean section. No complications were observed during childbirth and postpartum was insignificant. On gross inspection a white fleshy intraparenchymal mass blooming on the maternal surface was noted; routinely stained sections revealed features consistent with chorioangioma with vascular channels lined by inconspicuous endothelial cells immunoreactive for CD31 and CD133. Focal expression of CD133 was also observed in placental villi. Discussion: CD133 expression indicated the presence of stem cells in chorioangioma, suggesting their possible role in the development of mesenchymal lesions including chorioangioma.
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1. Introduction


Placental chorioangioma is a fetal-stromal vascular lesion, being part of a wider subgroup of lesions, called villous capillary lesions, which includes the following variants characterized by excessive angiogenesis: chorioangiosis (presence of more than 10 capillaries per terminal villus in at least 10 villi within several placental regions), chorioangiomatosis (represented by small anastomosing capillaries mostly in the tip of placental stem and immature intermediate villi), chorioangioma (similar to chorioangiomatosis for stem and immature intermediate villi involvement but different for the formation of a nodular expansile lesion) and multiple chorioangioma syndrome, an infrequent variant with several concomitant chorioangiomas occupying up to 80% of the total volume of placental parenchyma [1,2,3,4]. Chorioangioma with trophoblast proliferation is an additional condition to be accounted for differential diagnosis with the histological forms mentioned above. This is a rare proliferation of trophoblastic tissue, usually exhibiting nuclear atypia and pleomorphism, which may be suggestive of a malignant condition in close association with chorioangiomas. In this case, however, trophoblasts may be recognized in virtue of their “multilayering” aspect through Ki-67 detection, highlighting a differential pattern from traditional chorioangioma [5].



The first vascular tumors were described by Clarke in 1798 [6,7]. In terms of incidence, chorioangioma occurs in about 1% of all pregnancies [6,8,9,10], being considered as the most common benign tumors of the placenta. Three histological patterns have been described by Marchetti [7,11]: angiomatous, cellular and degenerate. The angiomatous pattern is the most frequent and consists of a proliferation of capillaries and small vessels surrounded by chorial villi. In the cellular pattern, the stroma is looser and there is an abundant proliferation of endothelial cells. The degenerate pattern shows calcification, necrosis or hyalinization areas [12]. Small chorioangiomas (<5 cm) are usually asymptomatic and are either not diagnosed or incidentally found at a histological examination; large or giant chorioangioma, variously defined as measuring more than 4–5 cm, are often diagnosed prenatally and their prevalence ranges from 1 in 9000 to 1 in 50,000 pregnancies [7,13].



The main purpose of our report was to demonstrate the expression of CD133 in placental chorioangiomas which have never been described before. We believe that the widespread positivity of CD133 in chorioangioma may be suggestive of stem cell involvement in its formation.




2. Case Report


A 34-year-old woman, secundigravida nullipara, was admitted to our Obstetrics and Gynecology Unit of the Policlinico Hospital of Modena at the 35th week of gestation because of an antibiotic-resistant fever. A rapid swab test for SARS coronavirus 2 was negative. She was hemodynamically stable. Pertinent laboratory examinations resulted within the normal limits, and other infections were ruled out. Ultrasound examinations of placental plate and placental annexes were unremarkable and fetal biometry was within the ranges. However, a pathological cardiotocography tracing was observed and subsequent hospitalization was required to perform an urgent cesarean section. A vital 2250 g newborn (Apgar score 8 at 1 min and 9 at 5 min) was delivered.



Placenta, membranes and umbilical cord were sent for histological examination. On gross inspection, the fixed placenta specimen measured 17 × 14 cm and weighed 406 g, showing a 6 cm white fleshy intraparenchymal mass blooming on the maternal surface (Figure 1A,B). Histologically, the mass was composed of a dense and convoluted network of small and medium-size vessels, lined by endothelium cells with inconspicuous nuclei and without atypia (Figure 1C,D).



Endothelial cells were diffusely immunoreactive for CD31 (also named platelet endothelial adhesion molecule 1, PECAM-1) (clone JC70—Cell Marque, Rocklin, CA, USA) (Figure 2A). Placental villi showed a regular vascular pattern in their axis, only occasionally showing the crowded capillaries that are most often observed in chorioangiosis. Immunostaining for CD133 (clone D2V8Q—Cell Signaling Technology, Inc., Danvers, MA, USA) was performed in multiple samples obtained from chorioangioma and placental parenchyma (Figure 2B,C). Cells of the chorioangioma showed evident diffuse membranous and cytoplasmatic expression of CD133, differently from the villi that exhibited a focal pattern of staining (Figure 2D). In particular, CD133 was expressed in syncytiotrophoblast and trophoblast elements (Figure 2D–F).




3. Discussion


Placental chorioangioma is the most common non-trophoblastic benign neoplasm of the placenta. Chorioangiomas occur in about 1% of all pregnancies [6,8,9,10] and they are considered the most common benign tumors of the placenta, even if they are sometimes classified as placental hamartoma [14]. Chorioangiomas are believed to arise since the 16th day of fertilization, although no one has documented it yet [15]. Chorioangiomas are associated with maternal age, hypertension, diabetes, female sex of newborn, premature labors, first delivery and multiple pregnancies [16,17,18].



Small chorioangiomas (<5 cm) are usually asymptomatic and are usually not diagnosed or incidentally found at histological examination [19], while larger tumors are more often correlated with maternal and fetal complications as preeclampsia, placental abruption, fetal congestive heart failure, haemolytic anaemia, congenital anomalies, fetal thrombocytopenia, cardiomegaly [20,21,22,23,24]. Larger chorioangiomas are mostly associated with fetal growth restriction, preterm delivery and stillbirth [23,24]. Other complications include polyhydramnios and fetal hydrops due to the high-output heart failure related to arteriovenous shunting [5,25] and disseminated intravascular coagulation due to platelet sequestration within the chorioangioma [26]; sometimes it may also spontaneously regress leading to the subsiding of symptoms [5].



Chorioangioma can sometimes be confused at ultrasound examinations with placental teratoma, degenerated myoma and blood clot [15], but histologically they can be easily recognized. In fact, a blood clot is easily identified in regular sections; the presence of all 3 germ layers is generally representative of mature teratoma [27,28] and finally degenerated leiomyomas formed by smooth muscle bundles separated by well-vascularized connective, with areas of degeneration including hyaline or mucoid change, calcification, cystic change or fatty metamorphosis; nevertheless, the tissue is positive to smooth muscle actin, desmin, H-caldesmon and vimentin [10,29]. The most important histological conditions taken into consideration for a differential diagnosis include: (A) chorioangiosis and chorioangiomatosis, which manifest as diffuse or more often as a focal proliferation of villous angioblastema, showing characteristic villi that are usually absent in chorioangioma [30]; (B) chorioangioma with trophoblast proliferation which is a rare proliferation of trophoblastic tissue in close association with chorioangiomas [5].



We present an unusual case of giant chorioangioma in a second gravida nulliparous woman at the 35th week of pregnancy. Clinically, most of the large or giant chorioangiomas are symptomatic and they can lead to pregnancy disorders, ranging from vaginal bleeding to poor fetal outcome and severe intrapartum complications in the most serious cases. The case in examination was asymptomatic, being one of the few clinical exceptions to what is reported in the literature [31,32], and the ultrasound test was negative. The placenta presented a normal weight, no diagnosis was done prenatally, and the baby did not show any of the impairments listed above. The chorioangioma was discovered only by histological examination of the placenta.



In terms of clinical implications, a review of 2010 confirmed the high rate of fetal complications in large or giant chorioangiomas [19]. Differently from the cases reported in the literature, where usually a fetal or neonatal unfavorable outcome was associated with this kind of disease, our case ended with a well-grown and healthy newborn, despite the lack of a pre-birth diagnosis. In fact, although large in size, the mass did not create any disorder during pregnancy and the newborn did not show intrapartum and postpartum complications. A possible explanation for the favorable outcome can be found in the paracentral and intraparenchymal position of the nodule, which enabled the gradual growth of the mass in a symbiotic way with the placenta, without interfering with the remaining placental vascularization and therefore without compromising the nourishment of the fetus. Probably the healthy part of the remaining placenta and its vascularization represented a sufficient reservoir for the blood supply favoring the symbiotic growth of the fetus and the lesion, without any manifestation of the latter. The fever that the patient had at the beginning was probably caused by a possible sub-clinical infection, then spontaneously regressed.



Histologically, the mass was defined as a cellular chorioangioma because it showed numerous small vessels within a relatively scant stroma with the presence of coarse calcifications. The neoplasm does not seem to depend on the maternal estro-progestin hormone state, as opposed to other gynecological vascular lesions that express estrogen. However, interestingly the tumor cells in the vessels showed widespread positivity to CD133, a typical marker of cancer stem cells [33]. CD133 has been studied in malignant tumor cells of different organs assuming a prognostic role, being involved in tumor growth; also, it contributes to shorter survival, tumor progression and tumor recurrence [34,35]. The expression of CD133 is controlled by many extracellular or intracellular factors, such as tumor microenvironment, epigenetic factors, signaling pathways, and mRNAs [36]. CD133 has been also found in congenital hemangiomas, congenital vascular malformations and placenta villi suggesting that the CD133+ precursor cells may be the source of endothelial cells underlying the congenital vascular malformation [37]. On the contrary, the expression of CD133 in placental chorioangiomas has never been described before. The widespread positivity in chorioangioma that we observed in our case suggests the presence of a rich component of stem cells among the cells composing the lesion and could explain its growth to large dimensions. The rich staminality could have promoted uncontrolled growth, possibly as a result of estrogen and progestin stimulation, as described in vascular neoplasms of the gynecological tract [38]. The presence of stem cells could be responsible for the growth of vascular structures undergoing a trophoblastic-mesenchymal transformation towards a vascular phenotype, with the involvement of multi-potent cells. In conclusion, stem cells could become a therapeutic target to counter the growth of vascular lesions in order to reduce the related risks of pregnancy disorders.




4. Conclusions


In this paper we would like to highlight the characteristics of a clinical unexpected manifestation of a giant chorioangioma and to report the observed widespread positivity of CD133, suggesting a pivotal involvement of stem cells in its formation. The identification of these cells, likely responsible for the growth of vascular structures presumably through a switch from a trophoblastic-mesenchymal phenotype to a vascular phenotype, may allow the identification of new possible future applications of CD133 as a histological marker of chorioangiomatous lesions as well as new therapeutic targets in order to decrease pregnancy complications. Nevertheless, the prenatal screening of placental vascularization may help to select the population of pregnant women who need a strict follow-up in order to identify earlier fetal impairment.
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Figure 1. (A,B) Gross specimen of the placenta. Fetal surface (A) and maternal surface (B) with the gross appearance of the fleshy mass. (C,D) Histopathological findings of the placental chorioangioma. Panoramic view of abrupt transition between normal parenchyma and chorioangioma ((C) magnification 100×, scale bar 200 μm, hematoxylin and eosin, H&E). Particular of the chorioangioma at higher magnification: a network of small and medium-size vessels, lined by endothelium cells with inconspicuous nuclei and without atypia chorioangioma ((D) magnification 200×, scale bar 100 μm, H&E). 
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Figure 2. The pattern of immunohistochemical expression of CD31 and CD133 in placental chorioangioma. CD31 immunostaining showing vascular endothelium ((A) magnification 100×, scale bar 200 μm). Representative microphotographs relative to CD133 expression within tumoral contexture ((B) magnification 200×, scale bar 100 μm) and detailing the abrupt transition between the normal placenta and chorioangioma ((C) magnification 200×, scale bar 100 μm) and villi at higher magnification (black arrows) ((D–F) magnification 400×, scale bar 50 μm). Stains were revealed via DAB (3,3’-diaminobenzidine) or AEC (3-amino-9-ethylcarbazole, Dako, Denmark) substrate chromogen. Slides were counterstained with Harris Hematoxylin (Novocastra, Leica Biosystems). 
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