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Abstract 

Background: Placental insufficiency is one of the most common clinical problems in obstetrics. 

The PI problem based on violations of compensatory-adaptive mechanisms, is still relevant, due 

to its negative impact on the fetus, numerous complications of childbirth, and high perinatal 

mortality.  

Methodology: We have examined placentas of women with a high risk of placental insufficiency 

development based on three risk factors: iron deficiency anemia, gestational pyelonephritis, or 

chronic pyelonephritis and preeclampsia.  

Results:The most pronounced was placental insufficiency in women with preeclampsia: placental 

mass was significantly reduced, and the morphological picture corresponded to decompensation. 

Less pronounced placental insufficiency was in women with infectious diseases of the urinary 

tract: the weight of the placenta was slightly increased, and the morphological picture 

corresponded to full compensation. In women with iron deficiency anemia, placental 

insufficiency was the least pronounced. 

Conclusions: The morphological changes of placentas reflect the tendency to the development of 

compensatory-adaptive reactions with their subsequent exhaustion. The weight of placentas is 

dependent on accompanying pathologies. The main impact on placental dysfunction has 

preeclampsia. Can be concluded, high incidence of placental insufficiency in pregnant women 

with risk factors such as anemia, late preeclampsia, and inflammatory kidney disease. 
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Introduction 

The placenta is the largest fetal organ during antenatal life. It plays a central role in the 

health of both the fetus and its mother and has a lifelong impact on their future wellbeing [1]. 

Indeed, disordered placental development is the primary defect in major diseases of pregnancy, 

such as pre-eclampsia, fetal growth restriction, recurrent miscarriage, and stillbirth [2]. 

Placental insufficiency (PI) or placental dysfunction is considered to be one of the most 

important problems of modern obstetrics and perinatology and is one of the leading causes of 

perinatal morbidity and mortality [3-5]. Placental insufficiency affects ~8% of all pregnancies and 

commonly begins early in pregnancy for a multitude of reasons, including maternal chronic 

disease (chronic hypertension, pregnancy-induced hypertension, and other vascular 

disorders),placental disorders (preeclampsia, abruption, infarcts), inflammation diseases, different 
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types of anemia and idiopathic causes [6].According to modern studies, 20-60% of perinatal 

mortality is directly connected with placental pathology [7-9]. 

The PI problem based on violations of compensatory-adaptive mechanisms, is still relevant, 

due to its negative impact on the fetus, numerous complications of childbirth, and high perinatal 

mortality. Also, different severity of placental dysfunction can lead to the presence of numerous 

changes in the child's body during the first years of life including neuropsychiatric disorders, as 

well as an increase in somatic and infectious diseases [10]. There is a strict connection between in 

utero environment and susceptibility to chronic disease in adults [11]. 

PI is a relatively common condition.It is found in 3-4% of healthy women with an 

uncomplicated pregnancy, and in the case of various perinatal pathologies, its frequency ranges 

from 24 to 46%.The most common causes of PI are extragenital and obstetric pathology of the 

mother during pregnancy, which leads to disorders of uteroplacental and later fetoplacental 

circulation.Due to these changes, irreversible morphological processes develop and the basic 

functions of the placenta are disrupted [12-15]. 

One of the most important risk factors for the development of PI is chronic salpingo-

oophoritis, iron deficiency anemia, and late preeclampsia during pregnancy.Recently, there has 

been a growing scientific interest in the influence of risk factors on the state of the fetoplacental 

complex, which causes disorders of uteroplacental hemodynamics as a key link in the 

pathogenesis of PI. In special attention, we have to take care about cardiovascular pathologies, 

especially it a case of difficult them diagnostic because of non-vivid symptoms what is common 

in woman, especially in pregnancy condition [26]. 

The main aim of our study is estimating the morphological features of placentas in 

parturients from the group of the high risk of placental insufficiency. 

 

Materials and Methods 

The study involved 40 placentas of women in the group at high risk of developing placental 

insufficiency: 10 placentas of women whose pregnancy was complicated by iron deficiency 

anemia (Group I), 10 placentas of women who suffered during pregnancy from inflammatory 

kidney disease: gestational pyelonephritis or chronic pyelonephritis exacerbation (group II), 10 

placentas of women whose pregnancy occurred on the late preeclampsia background (group III). 

The comparing group included a study of 10 women placentas with uncomplicated pregnancies 

(control group). 

To assess the condition of women placentas from the high-risk group of placental 

insufficiency, a histological examination was performed according to the guidelines of T.D. 

Zadorozhnaya for light microscopy[16].Placental tissues were stained with hematoxylin and eosin 

by the method of Van Gieson's (picrofuxin).Ultrastructural analysis was performed by a light 

microscope with a built-in digital camera "OLYMPUS" (Japan) with standard magnifications: 

x40, x100, x200, x400. 

All the procedures used in the work (manipulations, operating aids) were following the 

ethical standards of the responsible committee on human experiments (institutional) and the 1975 

Helsinki Declaration, revised in 2000. All patients agreed to participate in the experiment and did 

not deny the results of the experiment, which will be presented in the given research paper. 

 

Results andDiscussion 

During the macroscopic examination of the placentas, an average placental weight of every 

group was measured (Table 1). 
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Table 1. Average placentas weight for each examined group 

Name of group (Each group N=10) Average placentas weight (p> 0.05 ) 

Control group 610 + 21.05 g 

Group 1 (iron deficiency anemia) 609 + 19.24 g 

Group 2 (inflammatory kidney disease) 725,72+24,84 g 

Group 3 (preeclampsia) 430,35+13,67 g 

 

Iron deficiency anemia vs placental dysfunction 

It was determined that the average weight of women placentas whose pregnancies were 

complicated by iron deficiency anemia, had no significant difference compared with the control 

group: 609 + 19.24 g vs. 610 + 21.05 g (p> 0.05). 

The histological placentas picture of women suffering from anemia during pregnancy had 

some differences.Thus, areas of fetal villi vessels uneven plethora (40.0%) and intervillous space 

hemorrhage (56.0%) were detected.In some places, the villi vessels were full-blooded with 

stasis.Such foci were local, although they were identified in most placentas of group 1 (56.0%).A 

small number of placentas (6.0%) showed a variant of intermediate immature villi, the stroma of 

these villi contained Hofbauer cells. In 8.0% of placentas, uneven maturation of villi was 

detected, in 4.0% – foci of glued villi (non-functional zones).At the same time, the intervillous 

space significantly decreased due to the convergence of the villi.In these areas, there was a 

significant increase in syncytial nodules number. Foci of hypervascularization were observed in 

all sections, especially in the terminal villi.In some sections, small hemorrhages were found in the 

basal plate area.These changes can be considered as compensatory-adaptive reactions of the 

placenta. 

According to our study, the placentas of women whose pregnancies were complicated by 

anemia did not have significant pathological changes. However compensatory reactions due to 

local hypoxia prevailed. Still, sideropenic anemia increases placental maturity, which could be a 

possible cause of earlier spontaneous delivery among anemic women[17]. 

Maternal anemia was not associated with reduced placental volume and uterine arterial 

Doppler wave form at 11-13 weeks' gestation [18]. 

 

Inflammatory kidney disease vs placental dysfunction 

The placentas of women with gestational pyelonephritis or chronic pyelonephritis 

exacerbation during pregnancy had a significantly increased weight compared to the placentas of 

healthy women: 725.72 + 24.84 g (p <0.05).This indicates placental hyperplasia in the vast 

majority of women in group 2. 

The morphological placentas features of this group of women were mainly 

inflammatory.Thus, stem villi endovasculitis was observed in 56.0% of cases, which is 

significantly more than in the control group - 16.0% (p <0.05).On the outer surface of the 

chorionic plate, the accumulation of polymorphonuclear leukocytes was observed (12% placentas 

of group 2), which indicates the presence of exudative inflammation and the development of 

placental chorioamnionitis.In the subchorionic region, the accumulation of polymorphonuclear 

leukocytes, the loss of fibrin threads, which is characteristic of subchorionic placental 

intervillositis (10% placentas of group 2). Inflammatory changes of the basal plate in the form of 

basal deciduitis were observed in 52.0% of cases.Compensatory-adaptive processes in the 

placentas of the second group were manifested in the form of the formation of a large number of 

syncytial nodules and hypervascularization of the terminal villi. 

The detected changes in the placenta of women with inflammatory kidney disease indicate 

the presence of compensated chronic placental insufficiency. 
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Late preeclapmsia vs placental dysfunction 

Gross pathological changes are most common with severe preeclampsia occurring 

preterm. The characteristicplacental changes of preeclampsia would be predicted to be those 

associated with placental ischemia. Consistent with this prediction, the placenta in preterm 

preeclampsia is small with several types of infarction. The gross placental changes with severe 

preeclampsia and FGR are quite similar. Histological changes in the placenta with preeclampsia 

and with FGR are also those of reduced perfusion. These can be found in the term but more 

commonly in preterm preeclampsia as well as with FGR and include accelerated villus branching, 

large and numerous syncytial knots, and small sclerotic villi. It is suggested that most of these 

findings are related to low oxygenation secondary to reduced perfusion[19-20]. 

The placentas of women with late preeclampsia had a significantly reduced weight 

compared to the placentas of healthy women: 430.35 + 13.67 g (p <0.05). 

The placental surface was characterized by an uneven plethora (74.0%). In comparison with 

the control group, significant differences were found: foci of hemorrhage and thrombosis 

(30.0%), in 36.0% of placentas of group 3 small foci of infarction were found.In 92.0% of 

placentas, there was significant calcification on the placental maternal surface in the form of fine 

whitish inclusions.Histological examination of the placentas in women of group 3, revealed a 

dominant picture of pathological immaturity of the villous tree - the predominance of intermediate 

and chaotic, small villi with sclerosis on the background of terminal villi reduction.The 

morphological equivalent of local tissue hypoxia was a significant increase in syncytial nodules, 

most of which had involutive forms, which indicates the chronic nature of local hypoxia.Also, 

histological samples of placentas with preeclampsia showed groups of villi, walled up with 

fibrinoid - indicator of pseudoinfarctions.A special histological feature of the placentas of group 3 

was the presence (46.0%) of small foci of true infarctions (46.0%). 

Along with significant structural changes of the placental villous tree in women with late 

preeclampsia, minor compensatory-adaptive reactions were found.This was reflected in the 

presence of terminal villi that underwent hypertrophy, with a branched network of full-blooded 

capillaries in combination with a pronounced decrease of the intervillous space.Compensatory 

changes of terminal villi were more pronounced in the central and paracentral placental parts.In 

some cases, these changes were detected in the intermediate villi, and the number of terminal villi 

was significantly reduced, indicating early maturation of the placenta. 

A common pathological feature of preeclampsia is the failure of the maternal arteries 

supplying the placenta to undergo the physiological adaptations of a normal pregnancy that 

facilitate adequate placental perfusion [21].  

Hypoxia may not be a major feature of the abnormal vascular remodeling but rather the 

generation of reactive oxygen species. Also, there is a strict connection between preeclampsia and 

fetal growth restriction due to placental insufficiency development [22-25]. 

 

Conclusion 

The morphological changes of placentas found by us in the examined women reflect the 

tendency to the development of compensatory-adaptive reactions with their subsequent 

exhaustion, which is a sign of placental insufficiency. We figured out that the weight of placentas 

in women with iron deficiency anemia does not differ from women without any pathology. A 

morphological picture of women whose pregnancies were complicated by anemia did not have 

significant pathological changes. Weight of placentas in women suffering from gestational 

pyelonephritis or chronic pyelonephritis exacerbation was significantly higher compared with 

control group women. Also, changes in the placenta of women with inflammatory kidney disease 

indicate the presence of compensated chronic placental insufficiency. The biggest impact on 

placental dysfunction has preeclampsia. The weight of the placentas from this group was 

significantly lower compared with women from the control group. The analysis of placentas of 

women with late preeclampsia demonstrates the combined nature of placental tissue damage and 
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indicates the presence of compensated, and in some cases decompensated chronic placental 

insufficiency. Our results suggest a high incidence of placental insufficiency in pregnant women 

with risk factors such as anemia, late preeclampsia, and inflammatory kidney disease. 

 

References 

1. Turco MY, Moffett A. Development of the human placenta. Company Biologists. 2019; 

146(22):dev163428. doi: 10.1242/dev.163428. PMID: 31776138. 

2. Brosens I, Pijnenborg R, Vercruysse L, Romero R. The "Great Obstetrical Syndromes" are 

associated with disorders of deep placentation. American journal of obstetrics and 

gynecology.2011; 204(3): 193–201. doi: https://doi.org/10.1016/j.ajog.2010.08.009. 

3. Ailamazyan EK, KulakovaVI, Radzinski VE, Savelieva GM(as Ed). 2007. Obstetrics: 

thenationalmanual. Moscow: GOETAR-Media. 1200 p.(in Russian). 

4. Makatsaria AD, Chervenaka FA, Betsadze VO (as Ed). 2015. Pregnancy of the high risks. 

Moscow: Medicalinformagency.920 p. (in Russian). 

5. Gagnon R. Placental insufficiency and its consequences. European Journal of Obstetrics & 

Gynecology and Reproductive Biology.2003; 110:S99-S107doi: 

https://doi.org/10.1016/S0301-2115(03)00179-9.  

6. Brown LD, HayWWJr. Impact of placental insufficiency on fetal skeletal muscle growth. 

Molecularandcellularendocrinology.2016; 435: 69–77. 

doi: https://doi.org/10.1016/j.mce.2016.03.017. 

7. RadzinskiVE, OrazmuradovAA (asEd). 2018. Pregnancy of the early termes. From 

pregravid preparation to healthy gestation. The 3-rd Ed. Moscow:StatusPresens. 800 p. 

(inRussian). 

8. KuzminaІYu, YakovtsovaАF, Gubina-VakulikGI. Morphofunctional features of the 

placenta in fetoplacental insufficiency of various etiologies. PAG. 1996; 4: 94-96. (in 

Ukrainian). 

9. KrasnopolskiyVI (asEd). 2007. Formingandpathologyoftheplacenta. 

ипатологияплаценты.Moscow: Meditsina. 112 p.(in Ukrainian). 

10. MerenkovaІМ. 1998. Disturbances in the fetoplacental complex in iron deficiency anemia in 

pregnant women and their correction: Abstract. PhD dissertation (14.01.01). Kharkiv. 17 p. 

(inUkrainian). 

11. Barker DJP. The fetal and infant origins of disease. Eur J Clin Invest. 1995; 25: 457-463. 

doi: 10.1111/j.1365-2362.1995.tb01730.x.  

12. ArtemenkoGYa, ShlopovVG, AkimovaIK. Morphological changes of the placenta in 

pregnant women with late preeclampsia. Medical and social family problems. 1999; 1: 56-

59. (in Russian). 

13. EvseenkoDA,TsirelnikovNI. Morphological changes in the placenta in complicated 

pregnancy and the state of health of the newborn.Pediaty. 2000; 3: 11-13. (in Russian). 

14. Ol’shevskaОV. Significance and assessment of the adaptive capacity of the placenta in 

chronic pyelonephritis and preeclampsia on the background of chronic 

pyelonephritis.Collection Sci Proceedings Association Obstetricians & Gynecologists 

Ukraine. 2003: 504-508. (in Ukrainian). 

15. RadzinskiVE, MilovanovAP (asEd). 2004. Extraembryonic and amniotic structures in 

normal and complicated pregnancy: Collective Monography. Moscow: 

Medicalinformagency. 393 p.(in Russian). 

16. ZadorozhnayaTD, BrusilovskiyAI, Davydenko ОА. 1985. Morphometric and histological 

examination of the placenta: Guidelines. 22 p. (in Russian). 

17. LelicM, BogdanovicG, RamicS, BrkicevicE. 

Influenceofmaternalanemiaduringpregnancyonplacentaandnewborns. MedArch. 

2014;68(3):184-187. doi: 10.5455/medarh.2014.68.184-187.  

18. Hasegawa J, Nakamura M, Hamada S, Sekizawa A, Okai T. Is maternal anemia associated 

https://doi.org/10.1016/j.ajog.2010.08.009
https://doi.org/10.1016/S0301-2115(03)00179-9
https://doi.org/10.1016/j.mce.2016.03.017


Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages. 84 - 89 

Received 16 February 2021; Accepted 08 March 2021. 
 

89 

 
http://annalsofrscb.ro 

with small placental volume in the first trimester? Arch Gynecol Obstet. 2014;289(6): 1207-

9. doi: 10.1007/s00404-014-3154-3. 

19. Dahlstrom B, Romundstad P, Oian P, Vatten LJ, Eskild A. Placenta weight in pre-

eclampsia. ActaObstetGynecol Scand. 2008;87(6):608–11. 

doi: https://doi.org/10.1080/00016340802056178 

20. Roberts DJ, Post MD. The placenta in pre-eclampsia and intrauterine growth restriction. J 

ClinPathol. 2008;61(12):1254–60. doi: http://dx.doi.org/10.1136/jcp.2008.055236. 

21. Roberts JM, Escudero C. The placenta in preeclampsia. Pregnancy Hypertens. 2012;2(2):72-

83. doi: 10.1016/j.preghy.2012.01.001 

22. Burton GJ, Woods AW, Jauniaux E, Kingdom JCP. Rheological and physiological 

consequences of conversion of the maternal spiral arteries for uteroplacental blood flow 

during human pregnancy. Placenta. 2009;30(6):473–

82.doi: https://doi.org/10.1016/j.placenta.2009.02.009.  

23. Daayana S, Baker P, Crocker I. An image analysis technique for the investigation of 

variations in placental morphology in pregnancies complicated by preeclampsia with and 

without intrauterine growth restriction. J SocGynecol Invest. 2004;11(8):545–

52.doi: https://doi.org/10.1016/j.jsgi.2004.06.009. 

24. Mayhew TM, Ohadike C, Baker PN, Crocker IP, Mitchell C, Ong SS. Stereological 

investigation of placental morphology in pregnancies complicated by pre-eclampsia with 

and without intrauterine growth restriction. Placenta. 2003;24(2-3):219–26. 

doi: https://doi.org/10.1053/plac.2002.0900. 

25. Audette MC, Kingdom JC. Screening for fetal growth restriction and placental 

insufficiency. Semin Fetal Neonatal Med. 2018;23(2):119-125. doi: 

10.1016/j.siny.2017.11.004. 

26. Isayeva GS. The state of coronary arteries in perimenopausal women with chest pain. J Clin 

Med Res. 2014 Dec; 6(6): 451–455. doi: 10.14740/jocmr1915w. 

https://doi.org/10.1080/00016340802056178
http://dx.doi.org/10.1136/jcp.2008.055236
https://doi.org/10.1016/j.placenta.2009.02.009
https://doi.org/10.1016/j.jsgi.2004.06.009
https://doi.org/10.1053/plac.2002.0900
https://dx.doi.org/10.14740%2Fjocmr1915w

