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Original Article Comparison of Placental Morphology and Histopathology of Intrauterine Growth Restriction and Normal Infants Nayereh Ghomian1, Sakineh Amouian2, Fatemeh Tavassoli1, Taraneh Arbabzadeh1 1. Dept. of Obstetrics and Gynecology, Faculty of Medicine, Ovulation Dysfunction Research Center, Mashhad University of Medical Sciences, Mashhad, Iran 2. Dept. of Pathology, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran



ABSTRACT Background and Objectives: Birth of healthy term infant depends on normal placenta development with its disturbance causing problems like Intrauterine Growth Restriction (IUGR). The aim of this research was to evaluate morphologic and histopathologic changes of placenta in normal and IUGR infants to improve the management of the future pregnancies. Methods: This cross-sectional study was conducted on 23 pregnant women with IUGR and 23 normal fetus referred to Imam Reza Hospital between 2007 and 2009. Mother, newborn and placenta data were recorded after delivery. Inclusion criteria were material age of 18-35 yr and gestational period of 32-42w with IUGR or normal embryo. The subjects were matched for age, height, weight, social status. Exclusion criteria were twin pregnancy, gestational age 
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In the assessment of abnormalities of placenta it was determined that in the IUGR group only two placenta were bilobate and one was succenturiate. In the control group, the entire placentas were normal. Considering this low frequency, there was no possibility of statistical analysis. Table 3 summarizes the fetal placental weight IRANIAN JOURNAL OF PATHOLOGY
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ratio in both groups. The mean ratio for the IUGR group was 0.22 (standard deviation=0.06) with the minimum of 0.15 and the maximum of 0.35. In the control group the mean was 0.18 (standard deviation=0.04) with the minimum and maximum being 0.06 and 0.26 respectively.
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Table 3- Statistical values of fetal-placental weight ratio in all cases Group Case Control



Number 21 23



Mean±SD 0.22±0.06 0.18±0.04



PValue=0.025



Normal distribution of the fetal placental weight ratio was determined by Kolmogorov–Smirnov test (P value=0.640) and the differences between the control and case groups were statistically significant (P value=0.025). Since the placental and birth weights are quantitative variables with normal distribution, the Pearson correlation test was used to examine the correlations (r=0.585, P= 0.001). For all the cases in both groups, there was a linear correlation between birth weight and placental weight in level 99%. In the IUGR group, the r-value was 0.119 and the P Value was 0.606; therefore no linear correlation existed between placental and birth weights. Similarly, no linear correlation was discovered in the control group (r=0.406, P= 0.055). There is not non linear correlation between placental weight and birth weight in each group. Nonlinear regression analysis used to determine this correlation. Figures 1, 2, 3 were shown pathological findings in IUGR placenta.



Fig.1: Coagulative necrosis. (H&E ×200)
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Fig.2: Coagulative necrosis and intervillous fibrin deposition.(H&E ×400)



Fig.3: Hypervascularity and chorangiosis. (H&E ×200)



Discussion Most previous studies on IUGR have not differentiated between constitutionally and pathologically small fetuses. Additionally, studies on the pathogenesis of IUGR have been limited by the concept that IUGR fetuses represent a homogenous group. This has created some confusion and has hampered our understanding of the mechanisms causing IUGR. The findings of the current study demonstrate several different placental histopathologic lesions in IUGRrelated placenta. According to abnormal placental shapes, the frequency of bilobate and succenturiate placenta IRANIAN JOURNAL OF PATHOLOGY



14 Comparison of Placental Morphology and Histopathology of ...



in the IUGR group were 2 and 1, respectively. No such incidences were found among the control group (P=0.27). Considering the low frequency of these abnormal placental shapes, it was not statistically possible to compare. In studies conducted by Benirschke& Faye-Petersen & Fox & Maulik & Salafia et al., circumvallate placenta, circummarginate, velamentous insertion of the cord and placenta previa were suggested as possible causes of IUGR. In their study, these types of placenta were not found in cases. It is recommended that in the future studies types of placental shapes be studied based on etiology of IUGR (7- 11). Regarding the cord insertion being central or marginal, there were no statistically significant differences. Salafia et al. (2006) suggested that abnormal cord insertion rarely showed general fetal defects (11). In a study by Sharma and Mardi (2003) placental infarction on macroscopic and microscopic surfaces as well as ischemic necrosis was higher in the IUGR placenta compared to those normal (3). Curtin (2007) compared IUGR and normal placenta and found an association between the vascular reduction of fetoplacental and loss of functional placental tissue that these lesions being matched with IUGR (4). In this study, statistically significant differences were found between the IUGR and normal group regarding the pathologic changes, macroscopic infarction, acute infarction with less than 50% ischemia, microscopic infarction, thrombosis, thickness of placental membranes, avascular villi and tissue ischemia. Infarction is seen as a compressed layer of fibrinoid deposition in the base of placenta and it causes disturbance of normal maternal blood flow. These infarctions are associated with IUGR, miscarriage, preterm labor and intrauterine fetal death. Pathophysiological mechanisms appear to be caused by maternal
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platelet aggregation and placental thrombosis (12, 13). Sometimes it reoccurs in the next pregnancy. Its etiology is not well known, but it may be associated with maternal thrombophilia (14- 17). In our study, mothers with vascular diseases, hypertension or diabetes were excluded from cases. It was confirmed in IUGR fetuses with other etiologies except above, the vascular pathology is observed yet. This result is suggested by Salafiain (2006) (11). Intervillous fibrinoid deposition of less than 5% was observed more frequently in the control group. But intervillous fibrinoid deposition of more than 10% was more common in the case group. Therefore, high amount of intervillous fibrinoid deposition is a pathological finding in IUGR-related placenta. Mardi and Sharma’s study (2003) confirms our study(3). Although Redline and Pappin suggested the association between chronic villitis and growth restriction (18) no evidence of villitis was found in either group in our study. This could be due to the small sample size combined with the rarity of villitis; therefore, it is recommended such pathological findings be examined in a larger sample size in future studies. Placental weight and the fetal-placental weight ratio in IUGR group were significantly lower than controls, which similar to earlier studies (19). Average placental weights were 440 g and 585 g in the IUGR and control groups respectively (P=0.000). Maulik et al. (2006) found placental weights to be 631 g in the control group and 409 g in the IUGR group with the differences being statistically significant (10). Salafia’s et al. (2006), reported fetal-placental weight ratio decreased due to placental insufficiency (11). In our study, this reduction was also confirmed. In the case group, the average placental volume was 501 ml and in the control group
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it was 640 ml. However, volume of placenta in comparison between the two groups was smaller in the IUGR group. Especially the standard deviation was more. Based on our inclusion/exclusion criteria cases with preeclampsia and diabetes that causes a large percentage of IUGR cases in the medical centers were excluded; hence morphological evaluation of placenta in specific etiologies of IUGR was not possible. It is suggested that multi-central extensive studies will be carries on larger sample sizes in order to be able to study the relationship between placental morphology and various causes of IUGR. Because of many etiologic roots, outcomes, treatment and management of this complication of pregnancy is unrecognized yet, more extensive pathological and morphological researches on placenta can be more successful in identifying factors causing IUGR and consequently the treatment and prevention of that.



Conclusion The placenta of the IUGR group was smaller than the normal group. Fetal-placental weight ratio in IUGR group was lower than controls. Important pathologic findings were infarction, thrombosis, ischemia, avascular villi, increased placental membranes thickness and intervillus fibrosis. The gross and microscopic measurement of a placenta is more objective and seems to offer a good way to get proper information about IUGR.
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