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INTRODUCTION 

Placenta is a flattened circular organ in the uterus of pregnant eutherian 

mammals, nourishing and maintaining the foetus through the umbilical cord. In 

late 17th century the word ‘placenta’ derived from Latin- plakous and Greek- 

plakount meaning‘flat cake’, based on plax, plak- ‘flat plate’. It portrays an 

extremely intimate parabiotic union of maternal and fetal tissues for the 

inexorable requirement of the embryo. After the delivery, the placenta gets 

separated from the mother’s uterine wall and expelled with the membranes as the 

"after birth". Expelled discoidal mass has a peripheral margin and two surfaces -

maternal and fetal surfaces (Fig 1). 

 

It is an organ for the interchange of material between fetal and maternal 

blood streams without mixing or physical contact of two blood streams. 

 

The important tasks like protein synthesis, immunological role and 

production of endocrine hormones are carried out by placenta. Placenta subserves 

these purposes until sufficient maturation of the foetus which enables it to 

survive in the extrauterine environment. The growth of the foetus depends upon 

the functional capacity, location and integrity of the placental attachment. 

 

The placenta is a villous haemochorial structure which is of critical 

importance in maternal- fetal transfer. It has a complex synthetic capacity and 

plays a fundamental role in the immunological acceptance of the fetal allograft. 
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Examination of placenta forms the morphological record of the anatomical 

condition, intrauterine and intrapartum events of gestation. In case of fetal death 

the examination of placenta is mandatory because it yields a valuable information 

for the management of mother and foetus. The handy information regarding 

placenta is useful for the obstetricians which protects them from medico-legal 

problems in the events of maternal and fetal adverse outcome. 

 

Ultrasonographic examination of placenta is an important part of 

obstetrical evaluation of pregnancy. With advent of ultrasonography antenatal 

evolution of placenta have become essential in all pregnant patients to look for 

the maternal and fetal well-being because the maternal – neonatal outcomes also 

depends upon the status of growth and abnormalities of placenta. 

 

Pregnancy induced hypertention: 

Pregnancy induced hypertension (PIH) is a pregnancy – specific syndrome 

that can virtually affects all organs (2) 

 

The diagnosis of Pre- eclampsia is based on the clinical signs: pregnancy 

induced hypertension, proteinuria and edema. Severe deterioration is marked by 

organ dysfunction and development of convulsion which is called as eclampsia. 

Pre-eclampsia is defined as gestational blood pressure elevation with proteinuria 

that develops after 20 weeks of gestation. Criteria for the diagnosis of pre-
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eclampsia is systolic blood pressure >140 mm Hg or diastolic blood pressure >90 

mm Hg and proteinuria of 0.3 gm or more in a 24-hr urine specimen. [56] 

The etiopathogenesis of PIH is multifactorial and the placenta plays a 

significant role in the development of preeclampsia. The various theories 

suggested that once placenta is expelled, the situation will improve. In PIH, 

pathological changes in the placenta such as infarctions, calcifications, diffuse 

placental thrombosis, inflammatory placental vasculopathy and abnormal 

trophoblastic proliferation occur resulting in reduced blood flow across placenta 

and uteroplacental insufficiency. The placental changes like ischemia and 

hypoxia causes secondary maternal effects which includes oxidative stress, 

immunological dysfunction, angiogenic imbalance and endothelial dysfunction. 

(1,55). Ultimately the foetus is dependent on placenta for maintaining and 

promoting normal development. Hence it is a challenge to be addressed and to 

overcome the situation to bring any significant improvement in maternal and 

perinatal health. 

 

Gestationl Diabetes Mellitus: 

Gestational Diabetes, this term was first applied in the year 1950. It was 

thought to be a transient condition that affected fetal outcome adversely and then 

disappears after delivery. According to International Association of Diabetes, 

Gestational Diabetes Mellitus (GDM) is defined as any degree of glucose 

intolerance with onset or first recognition during pregnancy. 
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Racial differences in population influence the disease prevalence and 

perinatal outcome in GDM. Infants born to mothers with glucose intolerance are 

at an increased risk of morbidity and mortality related to respiratory distress 

syndrome, growth abnormalities like macrosomia, neonatal metabolic disorders, 

cardiovascular and central nervous system anomalies. Congenital anomalies are 

the most important cause of perinatal deaths in Diabetes mellitus complicating 

pregnancies. The pathogenesis of these anomalies is still unclear. Increased risk 

of spontaneous abortions, pre-term labour, still birth, polyhydramnios and 

malformations correlates with diabetes complicated pregnancies. Maternal 

clinical complications associated with diabetic pregnancies include 

hypoglycaemia, nephropathy, diabetic ketoacidosis, preeclampsia, recurrent 

urinary infection, puerperal sepsis. Studies also demonstrated that gestational 

diabetes correlates with increased risk of developing Type 2 diabetes mellitus. (23, 

47). 

 

In gestational diabetes usually it is observed that the placenta of diabetic 

women tends to be enlarged, thick, plethoric and paler due to villous oedema (47). 

It is plausible that the maternal microvascular damage and endothelial 

dysfunction may cause the utero-placental vascular insufficiency and also 

insufficient placental trophoblast invasion in bed. The decreased placental 

perfusion leads to increased lipid peroxidation and causes accumulation of 

oxygen free radicals and this leads to morphological changes of the placenta and 
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subsequently the development of other risk factors which is responsible for the 

adverse perinatal outcome. 

 

Thyroid disorder in pregnancy: 

Similarly pregnancy has a significant impact on thyroid gland and its 

function. Hypothyroidism, usually evident as subclinical hypothyroidism, occurs 

in approximately 2.5% of otherwise normal pregnancies. Hypothyroidism may 

manifest as pre-term delivery as well as an increased incidence of abortion, 

obstetric complications, fetal abnormalities, pre-eclampsia, low birth weight, and 

fetal death if untreated (30). Hence it is obvious that hypothyroidism is associated 

with gross placental abnormalities that compromise placental function and fetal 

growth. 

 

Umbilical cord: 

Placenta is the first platform for life and umbilical cord is the life line 

inserted on it through which pregnancy is maintained up to term. (35).The 

umbilical cord forms connection between placenta and the fetus. The cross-

sections of umbilical cord show a specific gross morphology of vein and arteries 

surrounded by Wharton’s jelly. Umbilical vessels are not supplied by vasa 

vasorum and thus depend on their own oxygen supply making them more 

vulnerable to changes in hemodynamic condition. Literature is scarce with regard 

to alteration in morphometry of umbilical cord due to pathological conditions 

complicating pregnancies in Indian population. (5) 
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As placenta is the mirror of maternal and fetal status, it reflects the 

changes due to maternal hypertension, diabetes mellitus and thyroid disorders. 

Therefore examination of the placenta in utero as well as post-partum is 

important and it gives us information about the maternal complications, fetal 

well-being and as well as nutritional status of fetus. 

 

DEVELOPMENT OF PLACENTA AND UMBILICAL CORD 

The placenta and the fetal membranes develop from the blastocyst wall 

and the embryo from the inner cell mass. As the blastocyst implants, it stimulates 

a response in the uterine endometrium called the decidual reaction. The 

endometrial stroma thickens and becomes more highly vascularised called 

decidua. 

 

Later, the abembryonic side of the growing embryo begins to bulge into 

the uterine cavity and it is covered by thin capsule of endometrium called 

decidua capsularis. The embedded embryonic pole of the embryo is underlain by 

a zone called decidua basalis which will participate in forming mature placenta. 

The remaining area of decidua is called as decidua parietalis. In the 3rd month, as 

the growing fetus begins to fill the womb, the decidua capsularis is pressed 

against decidua parietalis, and in the 5th to 6th month the decidua capsularis 

disintegrates. 
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Development of the uteroplacental circulatory system begins late in the 2nd 

week as cavities called trophoblastic lacunae in the synctiotrophoblast of the 

chorion and anastomose with maternal capillaries. At the end of the 3rd week, 

fetal blood vessels begin to form in the connecting stalk and extrembryonic 

mesoderm lining the chorionic cavity, proliferates to form tertiary stem villi 

which project into the trophoblastic lacunae that become blood filled after 10 

weeks. 

 

The placental villi continue to grow in the remaining gestational period. 

Starting in the 9th week, the tertiary villi lengthen by the formation of terminal 

mesenchymal villi, which orginate as sprouts of syncytiotrophoblst similar in 

cross section to primary stem villi. These terminal extensions of the tertiary villi, 

called immature intermediate villi, reach their maximum length in the 16th week. 

The cells of the cytotrophoblastic layer become more dispersed in these villi, 

leaving gaps in that layer of the villous wall. 

 

Starting near the end of the 2nd trimester, the tertiary villi also form 

numerous slender side branches called mature intermediate villi. The first formed 

mature intermediate villi finish forming by week 32 and then begin to produce 

small, nodule like secondary branches called terminal villi which complete the 

structure of placental villous tree. 
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The intervillous space into which the villi project is formed from 

trophoblastic lacunae that grow and coalesce. It is lined on both sides with 

syncytiotrophoblast. The maternal surface of placenta called the basal plate, 

consists of the syncytiotrophoblast lining with a supporting layer of decidua 

basalis. On the fetal side, the layers of the chorion form the chorionic plate of the 

placenta. 

 

By 4th and 5th month, wedge like walls of decidual tissues called placental 

(decidual) septa grow into the intervillous space from the maternal side of the 

placenta, separating the villi into 15 to 25 groups called cotyledons and they do 

not fuse with chorionic plate so that maternal blood can flow freely from one 

cotyledon to another. 

 

The Umbilical cord is developed from three originally separate 

components, the connecting stalk, the yolk stalk and the amnion. The connecting 

stalk traverses the extra embryonic coelom and contains two umbilical arteries 

carrying blood from the foetus to the chorion, the umbilical vein bringing blood 

back to the embryo, and the allantois. The cord, when compacted by obliteration 

of the extra embryonic coelom, thus contains three vessels and two endodermal 

tubes, the yolk stalk with its sac and the allantois. Its connective tissue, 

Wharton’s jelly, has abundant ground substance and sparse fine fibres with a few 

cells, and is derived from primary mesoderm. The cord is surrounded by 

amniotic ectoderm.(20) 
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MICROSTRUCTURE OF TERM PLACENTA: 

The microstructural features of the placenta changes as pregnancy 

progresses. A vertical section through the placenta demonstrates structures from 

the full thickness of the placenta. The structures from fetal to maternal surfaces 

are the amnion, the chrorionic plate and vessel, the villous tree in the intervillous 

space, and the basal plate or decidua. 

 

The most important structure in the placenta is the chorionic villus. The 

early villus is a compact, bushlike tuft with its base attached to, and arising from, 

the chorion and its tip attached to the decidua. In fully formed human placenta, 

there are usually 8 to 15 large villi, each of which together with its many 

branches, forms a fetal cotyledon, i.e., a fetal lobule. 

 

In each villus there is a fetal capillary blood vessel lined with typical 

endothelium, with the endothelial nuclei protruding into the lumen. The capillary 

is contained in the loose connective tissue core of the villus. Larger cells with 

large spherical nuclei (the cells of hofbauer) also seen in cores of villi; possibly 

these are phagocytic. The trophoblastic covering each villus consists of two well 

defined layers (Fig 23). 

 

The cytotrophoblast also called Langhan’s layer, consists of large, 

discrete, pale cells with relatively large nuclei; the cells rest on a well-defined 

basement membrane. Their cytoplasm contains vacuoles and some glycogen but 
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no lipid. They also have high electron density material iron which is located 

interstitially between cells. 

 

The syncytiotrophoblast is a dark, variably thick layer in which numerous 

small nuclei are irregularly dispersed. This layer becomes progressively thinner 

as pregnancy advances. The cytoplasm of syncytiotrophoblast contains 

mitochondria, Golgi material and lipid droplets. 

 

By the time of birth, the layers of tissue that constitute the placental 

barrier between maternal and fetal blood become very thin. The outermost layer 

consists only of thin layer syncytium, beneath which is the cytotrophoblast that 

has mostly disappeared with occasional cells. The middle layer is delicate 

connective tissue consisting chiefly of reticular fibres. The innermost layer is the 

endothelium of fetal capillaries. 

 

The maternal part of the placenta consists of decidua basalis which is 

derived from uterine endometrial stroma. The junctional, composite or 

penetration zone is the zone where the trophoblastic shell is in contact with the 

endometrium. In this zone, it is possible to distinguish decidual cells from the 

cytotrophoblastic cells because the former are surrounded with collagenic and 

reticular fibers, but the latter have no fibrillar material between them. The 

decidual cells are large, polygonal and rich in glycogen and lipid droplets. 
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The maternal decidua is eroded more deeply opposite to the main villi 

than elsewhere and they leave projections of decidual tissue between the main 

villi extending from the basal plate towards the chorion. The projections are 

called placenta septa which divide the placenta into lobules or maternal 

cotyledons. 

 

At intervals along villus the syncytium is aggregated into protuberances of 

cytoplasm that contain many nuclei; these protuberances are called syncytial 

knots or sprouts. 

 

Fibrinoid are irregular masses of an eosinophilic, homogenous substance 

present in young placenta and becoming increasingly abundant in older 

placentae. 

 

Intervillous space develops rapidly to become an enormous blood sinus 

bounded on one side by chorion and on the other by the basal plate. The space is 

labyrinthine in development and in form because the villi in it are variously 

connected to each other, the space is incompletely divided into compartments by 

the placental septa. The subchorial lake or space is the expanded portion of 

intervillous space towards the embryonic side.(19) 
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AIM OF THE STUDY 

The Morphological and Histological modifications of the feto-placental 

interface in complicated pregnancies represent a marker of important postnatal 

hemodynamic deficiencies of the foetus characterized by hypoxia/ischemia with 

an immediate and late impact upon their cerebral development.  We consider that 

the lesions lead to many physiopathological consequences leading to a bad 

evolution for both fetus and mother. Therefore, a better understanding of the 

histological damages in feto-maternal interface will help in improved medical 

assistance during delivery and also helpful for the retrospective explanations of 

complications in pregnancy. 

 

Hence, the present dissertation aims to study the morphological, 

morphometric, microscopic changes of placenta in normal and complicated 

pregnancies. 

 

The present study is done with the following parameters: 

 

Morphological Parameters of Placenta 

1. Shape of placenta. 

2. Maternal surface – number of cotyledons. 

3. Presence or Absence of calsification 
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Morphometric Parameters of Placenta 

1. Diameter of placenta. 

2. Thickness of the placenta. 

3. Placental Circumference. 

4. Placental Surface Area 

5. Placental weight. 

 

Morphological Parameters of Umbilical Cord 

1. Presence or Absence of Knots in Umbilical cord. 

2. Spiral turns of Umbilical cord. 

3. Type of Insertion of Umbilical cord. 

 

Morphometric Parameters of Umbilical Cord 

1. Diameter of Umbilical cord. 

2. Circumference of Umbilical cord. 

 

The objective of this study is to compare the various morphological, 

morphometric and histological features of placenta in normal pregnancies with 

pathological conditions like PIH, GDM, and Thyroid disease complicating 

pregnancies. 
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REVIEW OF LITERATURE 

1) SHAPE OF THE PLACENTA:    

Henry Gray (1858)(21): He quoted that the expelled placenta is a flattened 

discoidal mass with an approximately circular or oval outline. 

Leslie. B. Arey (1924) (31): He stated that the expelled placenta is typically a thick 

circular disc. Departure from a circular shape is quite common ranging from an 

oval contour to other variant forms (ie. Spindle, pear, heart, crescent, ring), which 

are more rarely encountered. The placenta may be notched, lobed or even divided 

completely. Accessory placentae of smaller size than the main placenta are not 

unusual. Fused placentae result when ordinary twins become too closely 

implanted. 

Williams (1930) (21): In his book of obstetrics he described that there are a number 

of abnormal placental shapes, 

i) Multiple placentae with a single fetus: Placenta may be separated into lobes 

when the division is incomplete and the vessels of fetal origin extend from one 

lobe to the other before uniting to form the umbilical cord, the condition is termed 

placenta biparita or bilobata. 

ii) Succenturiata placenta: This variation results when one or more small accessory 

lobes are developed in the membranes at a distance from the periphery of the main 

placenta to which they usually have vascular connections of fetal origin. 

iii) Ring shaped placenta: This is a rare anomaly seen in less than 1 in 6000 

deliveries. The placenta is annular in shape. 
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iv) Membranaeous placenta: All of the fetal membranes are covered by functioning 

villi and the placenta develops as a thin membranous structure occupying the entire 

periphery of the chorion. Placenta membranacea is also referred to as   placenta 

diffussa. 

v) Fenestrated placenta: In this anomaly the central portion of the discoidal 

placenta is missing. 

vi) Extrachorial placenta - Circumvallate placenta: The chorionic plate on the fetal 

side of the placenta is smaller than the basal plate and the fetal surface of such a 

placenta presents a central depression surrounded by a thickened greyish white 

ring, it is called a circumvallate placenta. When the ring coincides with the 

placental margin the condition is sometimes described as circummarginate 

placenta. 

Bradley. M. Patten (1946) (9): He quoted that the placental portion of the after-

birth is a rounded disc. The placenta may exhibit a bilobed shape. 

T.W.Sadler (1963) (46): He said that at full term the placenta has a discoid shape. 

J.D. Boyd & W.J. Hamilton (1970) (8): They described in their book ‘The human 

placenta’ that the full term placenta is flat with a round or oval   outline.  The 

placenta may be bidiscoidal , succenturiate, extrachorial or membranaceous. 

A succenturiate placenta is one in which an accessory lobule or lobe or more than 

one such lobule or lobe is separated by some distance from the placenta or lies 

close to the main placental mass.  Extra chorial placentae may be circumvallate or 

marginate. In the circumvallate form (complete or incomplete) the lateral edge of 

the placenta is undercut at its junction with decidua parietalis so that there is a ditch 
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round the periphery of the placenta. In the marginate condition the edge of the 

placenta is raised to form the so-called closing ring.  

Fox.H & Sen .D.K (1972) (13): They reported 2.4% of circumvallate placenta in a 

study of 3000 placentae. 

Keith. L. Moore & T.V.N Persaud (1973) (27): They said that the shape of the 

placenta is circular. 

Richard. S. Snell (1973) (42): He described that placenta is flattened and circular 

in shape. 

Fox.H (1978) (12):  He pointed out that placenta biparita or bilobata’s incidence 

varies widely and it is cited at about 1 of 350(0.2%) deliveries. 

GunaPriya.R (2001) (16): She quoted that in a study of 100 placentae, she observed 

93% circular and 7% oval shapes of placentae. 

Sadaf P Hussain et al (2013) (23):  In their study of 50 placenta (25 uncomplicated 

and 25 GDM), they observed that shape of the placentae was roughly oval or 

rounded in both groups, except for one placenta which is bilobed. 

Gupta Anshu et al (2016) (17): In their study of 100 PIH placenta, they found that 

60% was of round shape 24% was with oval shaped and rest are irregular. 

Kumari Shweta et al (2017) (30): In their study of 70 placenta (50 Hypothyroid 

and 20 euthyroid patients), Circular shape of the placenta was most common in 

hypothyroid group with 66% followed by oval (24%) and irregular (10%) shapes. 

In contrast, oval shape was most common in euthyroid was (55%) followed by 

circular (55%) and irregular (10%) shapes. Statistically significant (P = 0.037). 
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Puthuraj M et al (2018) (37): In his study the 292 placentae were divided into four 

categories, Normal patients (n=147), patients with Pregnancy induced 

hypertension (n=15), Gestational Diabetes mellitus (n=30), anaemia (n=65) and 

preterm (n=35). Among these, 84 circular placentae were found in uncomplicated 

pregnancies and 100 circular shaped placentas were observed in complicating 

pregnancies. The incidence of circular placentae of 63%. 100 oval shaped 

placentae were noted, of which 60 were observed in uncomplicated pregnancies 

and 40 from complicated pregnancies. The incidence of oval placenta is 34.25%. 

He observed 8 triangular placentae of which 03 were from uncomplicated 

pregnancies and 5 from complicated pregnancies. The percentage of triangular 

placenta in his study was 2.75% 

Thakur C et al (2018) (55): They reported that the placental shape in normal(60) 

and hypertensive(60) group are as follows, discoidal 90% and 86.7%, circular 

16.6% and 6.6%, oval 73.3% and 80% and irregular 10% and 13.3%. 

 

2) DIAMETER OF PLACENTA: 

Henry Gray (1858) (21): He quoted that the average diameter of expelled placenta 

is about 185 mm, range 150 –200 mm. 

Leslie. B. Arey (1924) (31): He stated that the placenta measures 7 inches (17.5cm) 

in diameter. 

J.D. Boyd & W.J. Hamilton (1970) (8): They described in their book that the 

average diameter of the placenta  is 185 mm (18.5cm). 
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Keith. L. Moore & T.V.N Persaud (1973) (27): They said that the placenta 

measures 15 – 20cm in diameter. 

Richard. S. Snell (1973) (42): He described that placenta diameter is about 8 inches 

(20cm). 

GunaPriya.R (2001) (16): She quoted that in a study of 100 placentae, the average 

diameter of the placenta was 17.4cm, range 12 - 22.5cm. 

Sultana. S et al (2007) (52): In a study of total 45 placentae, they found that 

compared to the controls there was less placental diameter and cotyledon number 

in eclampsia. 

Abdullah K et al (2013) (1): The mean values of diameter of placentae in normal 

group (25) and pre-eclamptic group (25) were 16.72±1.31 (cm) and 11.06±0.97 

(cm) (p<0.001)respectively. 

Raghavendra AY et al (2013) (38): In their study of 100 placenta, 50 

uncomplicated pregnancy (control group) and 50 with pregnancy induced 

hypertension (PIH), the observed mean placental diameter was 18.94±3.25 cm & 

16.32±3.19 cm respectively. 

Sadaf P Hussain et al (2013) (23):  In their study of 50 placenta (25 uncomplicated 

and 25 GDM), he observed that the mean value of diameter of placentae in normal 

group was 15.94±1.43 cms whereas the mean value of the diameter of placentae in 

complicated GDM group was 19.60±0.94 cms (p< 0.001). 

Soma Saha et al (2014) (47): In their study of 130 placenta (60 uncomplicated cases 

and 70 GDM cases), the mean placental diameter was 15.4±1.49 cm in normal and 

16.66±1.18 in GDM group (p <0.025). 
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Geena Augustine et al (2016) (4): In their study of 58 placenta (28 control and 30 

GDM group), the mean diameter of placenta is 15.4±1.49 in control group and 

16.66±1.18 in GDM group. 

Kumari Shweta et al (2017) (30): In their study of 70 placenta (50 Hypothyroid 

and 20 euthyroid patients), the mean placental diameter in normal group was 

14.71±2.07 and in hypothyroid group it was 16.64±1.70 cm (p< 0.001). 

Puthuraj M et al (2018) (37): In his study the 292 placentae were divided into four 

categories, Normal patients (n=147), patients with Pregnancy induced 

hypertension (n=15), Gestational Diabetes mellitus (n=30), anaemia (n=65) and 

preterm (n=35), he observed that the average diameter of the placentae was 

17.8cms in uncomplicated pregnancies and the diameter was in the range of 15.1-

17 cm in pregnancy induced hypertension patients. He stated that placental 

diameter was increased in gestational diabetes mellitus. 

 

3) THICKNESS OF PLACENTA: 

Henry Gray (1858)(21): He quoted that the expelled placenta is a flattened 

discoidal mass with an approximately circular or oval outline and the average 

diameter is about 185 mm, range 150 –200 mm and the average thickness is 23mm, 

range 10-40mm. 

Leslie. B. Arey (1924) (31): He said that the expelled placenta is one inch (2.5cm) 

in   thickness. 

T.W.Sadler (1963) (46): He stated that at full term the placenta is approximately 3 

cm thick. 
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K. Benirschke et al (1967) (6): They had written in their book ‘The Pathology of 

Human placenta’ that the average thickness of the placenta in the center is 2.0 cm. 

J.D. Boyd & W.J. Hamilton (1970) (8): They described in their book ‘The human 

placenta’ that the full term placental thickness is 23 mm (2.3cm). 

Keith. L. Moore & T.V.N Persaud (1973) (27): They said that the thickness of 

placenta is about 2 - 3 cm. 

Richard. S. Snell (1973) (42): He described that the placenta is one inch (2.5cm) in 

thickness. 

Cynthia. G. Kaplan (1996) (26):  She stated the thickness of the placenta to be 2-

2.5cm. 

GunaPriya.R (2001) (16): She quoted that in a study of 100 placentae, the average 

thickness of placenta was 2.1cm, range 1.5 - 2.7cm. 

Ahmed M et al (2013) (2): In their study of 130 placenta, 70 cases were mild PIH, 

30 moderate and 22 were severe PIH. The mean thickness of placenta was 2.75 cm 

in mild, 2.2 cm in moderate and 1.99 cm in severe cases of PIH. There is a 

significant negative correlation between placental thickness and PIH severity 

(spearman’s rho = - 0.610, p<0.001) i.e. as the PIH severity increases, the placental 

thickness decreases. 

Abdullah K et al (2013) (1): The mean value of thickness of placentae in normal 

group(25) and pre-eclamptic group (25) were 14.89±1.73 (mm) and 9.26±2.59 

(mm) (p<0.001) respectively. 
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Sadaf P Hussain et al (2013) (23):  In their study of 50 placenta (25 uncomplicated 

and 25 GDM), the mean value of thickness of placentae in normal group as 

13.46±1.81 mms and in GDM group it was 22.22± 0.80 mm (P<0.001). 

Soma Saha et al (2014) (47): In their study of 130 placenta (60 uncomplicated cases 

and 70 GDM cases), the mean placental thickness in normal group was 1.67± 0.28 

and 3.15± 0.4 in GDM group (p<0.001). 

Geena Augustine et al (2016) (4): In their study of 58 placenta (28 control and 30 

GDM group), the mean thickness of GDM placenta is 3.15 ± 0.40 and that of the 

normal placenta is 1.67 ± 0.28 cm. 

Kumari Shweta et al (2017) (30): In their study of 70 placenta (50 Hypothyroid 

and 20 euthyroid patients), the mean placental thickness in normal group was 

2.29±0.54 and in hypothyroid group it was 1.91±0.47 cm (p<0.001). 

Thakur C et al (2018) (55): They reported that the mean placental thickness in 

normal (60) and hypertensive (60) group was 2.43±0.37 and 2±0.41 (p <0.001). 

 

4) PLACENTAL SURFACE AREA: 

Maksheed M et al (2002) (34): In their study, the mean placental surface area in 

normal group was 260.26±65.2 sq cm and in diabetic group it was 282.39±53.5 sq 

cm( statistically not significant). 

Majumdar et al (2005) (33): In their study of 100 placentae, the mean placental 

surface area in control group was 265.15±65.24sq.cm and 202.59±58.37sq.cm in 

Hypertensive group (significant). 
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Raghavendra A Y et al (2013) (38): In their study of 100 placenta, the mean 

placental surface area in control group was 273.28±2.017 and in PIH group it was 

212.72±6.144 sq cm(P value <0.001). 

Soma Saha et al (2014) (47): In their study of 130 placenta, the mean placental area 

in normal group was 182.52 sq cm (range 113.04-211.36 sq cm ), and in GDM 

group it was 219.65 (range 216.34 – 271.57 sq cm ). 

Manik Sirpurkar et al (2015) (53): In their study of 129 placentae, the mean 

placental surface area in normal group was 223.6±108.5, in PIH group it was 

188.4±89.6 and in Diabetes group the mean placental surface area was 

286.4±156.9 sq cm. 

Susmita Senapati et al (2015) (49): in her study of 103 placenta, the mean placental 

surface area was 251.60±19.74sq.cm. 

Geena Augustine et al (2016) (4): In their study of 58 placenta, the mean surface 

area of placenta in normal group was 182.52±28.66 and in GDM group it was 

219±31.34sq cm. (<0.001). 

Chetna Thakur et al (2018) (55): In their study of 120 placenta, the mean placental 

surface area in normal group was 253±26.01 and in PIH group it was 

170.86±31.2sq cm. 

 

5) CIRCUMFERENCE OF PLACENTA: 

Soma Saha et al (2014) (47): In their study of 130 placenta, the mean placental 

circumference in normal group was 48.35cm (range 37.68-55.89 cm), and in GDM 

group it was 52.32 cm (range 45.8 – 58.4cm). 
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Geena Augustine et al (2016) (4): In their study of 58 placenta, the mean 

circumference of placenta in normal group was 48.35±4.66 and in GDM group it 

was 52.32±3.70sq cm. (<0.001). 

 

6) MATERNAL SURFACE: COTYLEDONS 

Henry Gray (1858) (21): He quoted that the maternal surface of the placenta is 

finely granular and mapped into some 15-30 lobes. 

T.W.Sadler (1963) (46): He described that when the placenta is viewed from the 

maternal side 15-20 slightly bulging areas, the cotyledons, covered by a thin layer 

of decidua basalis are clearly recognizable. 

K.Benirschke et al (1967) (6): They said that an incomplete system of grooves 

subdivides the basal surface of the placenta into 10 to 40 slightly elevated areas 

called maternal cotyledons (lobes or lobules). 

Allan C.Barnes (1968) (3): He mentioned that the cotyledons are indistinct 

lobulations about 30 in number, visible on the maternal surface of the placenta. 

J.D. Boyd &W.J.Hamilton (1970) (8): They had written that the mature placenta 

shows a variable number of cotyledons from 10 to 38 of slightly elevated convex 

areas called lobes or when small, lobules. 

Sarojamma (1986): she found in a study of 100 placentae, that the average 

number of cotyledons to be 18 with a range 3 - 24. 

Gunapriya.R (2001) (16): She stated that in her study of 100 placentae, the number 

of cotyledons in the maternal surface varies from 12 to 24. The average being 18 

in number. 
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Majumdar et al (2005) (33): In their study of 100 placentae, they reported that 

mean number of cotyledons in normal control group to be 19 and 18 in 

hypertensive group. 

Sultana. S et al (2007) (52): In a study of total 45 placentae, they found that 

compared to the controls there was less placental diameter and cotyledon number 

in eclampsia. 

Abdullah K et al (2013) (1): The mean values of number of cotyledons in normal 

group (25) and pre-eclamptic group (25) were 19.01±1.34 and 13.08±1.57 (p< 

0.001). 

Sadaf P Hussain et al (2013) (23): in their study of 50 placenta the mean value of 

number of cotyledons in uncomplicated group was 17.88± 1.66 and in GDM group 

was 22.56±1.9 with highly significant (P< 0.001). 

Susmita Senapati et al (2015) (49): In her study of 103 placenta, the mean no of 

cotyledons were 14.63±2.66in normal birth weight and 11.32±2.3 in low birth 

weight babies. 

Kumari Shweta et al (2017) (30): In their study of 70 placenta (50 Hypothyroid 

and 20 euthyroid patients), the mean number of cotyledons in hypothyroid group 

was 23.86±5.26 and in normal group was 19.70±2.00 (p<0.001). 

Tiruneh ST (2018) (56) studied in 150 normotensive and 150 preeclampsia placenta 

and stated that there was a significant positive correlation between birth weight 

and number of cotyledons [r=0.647, p=0.0001]. Comparatively, Pearson 

correlation test showed that birth weight was moderately correlated with number 
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of cotyledons (r=0.566, p=0.0001). In pre-eclampsia, birth weight and number of 

cotyledon. 

Puthuraj M et al (2018) (37): In a study of 292 placenta, the range of number of 

cotyledons was 12 – 20. In diabetes complicating pregnancy almost all placentae 

contained 18-20 cotyledons. 

Thakur C et al (2018) (55): They reported that the mean number of cotyledons in 

normal (60) and hypertensive (60) group were 16.4±1.81 and 12.3±1.6 (p<0.001). 

 

7) WEIGHT OF THE PLACENTA: 

Henry gray (1858) (21): He stated that the average weight of the expelled placenta 

is 470 gms, range 200-800gms. 

Ghosh.L & Chandrasekhar.C (1948) (15): They reported that the weight of the 

placenta of mature male and female infants on an average was 486.3gms and 479 

gms in contrast to premature infants where the figures were 391.1gms and   379.1 

gms   respectively. 

Wong, T.C & Lartour, J.A.P (1966) (61): They reported a lower placental weight 

of 399gms for growth retarded infants as compared to 463gms for normal infants. 

K.Benirschke et al (1967) (6): They reported that the average weight of the 

placenta was found to be of 470 gms. 

J.D.Boyd &W.J.Hamilton (1970) (8): They studied over 1000 placentae delivered 

at term and quoted that the average weight of the placenta was 508 gms. 
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Keith. L. Moore & T.V.N.Persaud (1973) (27): They had written that placenta 

weighed 500 to 600 gms, which is about one sixth of the weight of the average 

conceptus. 

Richard S.Snell (1973) (42): He stated that the placenta weighs about 1lb (500 gm). 

Lurie.S et al (1999) (32): In study of human feto-placental ratio in 431 deliveries, 

they reported the mean newborn weight was 3,382gms and the mean placental 

weight was 613 gms. Mean feto placental weight ratio was 5.6 and this ratio did 

not differ in male (5.7) and female (5.6) infants. 

Rath.G et al (2000) (40): They studied 218 hypertensive mothers and stated that the 

weight of the placenta and the infant in hypertensive group were found to be lower 

than   the normal group. 

Gunapriya.R et al (2001) (16): She stated that in her study of 100 placentae, the 

average weight of placenta was528.55gm. In that PIH was 398gm and GDM with 

placental weight was 575gm. 

Makhseed M et al (2002) (34): In their study of 148 placenta (65 were control and 

83 were GDM complicating patients), the mean placental weight was 

518.30±145.2 and 585.59±118.2 in White A and 577.3±137.7 (p<0.01 and p<0.05) 

in White B classification of diabetes mellitus complicating pregnancy. 

Majumdar et al (2005) (33): They observed that in a study of 100 placentae the 

mean placental weight in normotensive group is found to be 485.85 gms and in 13 

hypertensive group to be 399.10gms. The mean foetoplacental weight ratio is 

found to be 5.89 in normotensive group and 6.23 in hypertensive group. 
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Swanson.L.D& Bewtrac.C (2008) (54): They studied the placenta of live singleton 

deliveries and reported that the mean weight of the mature term placenta has 

increased over years from 499 to 537gms. 

Kucuz. M, Doymaz. F (2008) (39): They stated that placental weight and placental 

weight to birth weight ratio are increased in diet and exercise treated gestational 

diabetes mellitus (GDM) subjects. They observed that birth weight in GDM to be 

3288.3 gms and 3207.06 gms in control group. Placental weight in GDM was 

found to be 694.8gms and 610.2gms in control group.  

Ahmed M et al (2013) (2): In their study of 130 placenta, 70 cases were mild PIH, 

30 moderate and 22 were severe PIH, the mean weight of placenta was 438.9 gms 

in mild cases of PIH, 374 gm in moderate cases of PIH and 333.86 gms in severe 

cases of PIH.  

Abdullah K et al (2013) (1): The mean values of weight of placenta in normal 

group (25) and pre-eclamptic group (25) were 540.32±16.74 (gm) and 

392.12±39.88 (gm) (p<0.001). 

Sadaf P Hussain et al (2013) (23): In their study, the mean value of the weight of 

placentae in normal uncomplicated pregnancy was 527.20±15.698 gm. The mean 

value of the weight of placentae in GDM complicating pregnancy was 582.56 ± 

28.61 gms (P< 0.05). 

Bentley Lewis R et al (2014) (7): In their study of 124 placenta, the mean placental 

weight of GDM pregnancies in White and non-white mothers were 532±108 and 

540±148 gms. 
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Sirpurkar M et al. (2015) (53): In their study of 129 placenta, the mean placental 

weight was found to be 486±124 gms in normal group, 398±98 gms in PIH group 

and 547±138 gms in diabetic group. 

Susmita Senapati et al (2015) (49): in her study of 103 placenta, the mean placental 

weight was 547.83±29.09 gms. 

Geena Augustine et al (2016) (4): In their study of 58 placenta (28 control and 30 

GDM group), the mean placental weight of GDM placenta is 560.10 ± 155.91 gms, 

and normal group is 462.20 ± 8.57 gms. 

Suneeta singh et al (2017) (52): In their study of 30 normal placenta, the average 

placental weight was 510gms. 

Kumari Shweta et al (2017) (30): In their study of 70 placenta (50 Hypothyroid 

and 20 euthyroid patients), the mean weight of placenta in normal group was 

430.75±86.18 and 408.80±89.45 in pathologic group. (p<0.352) 

Krishwara Segupta et al(28) stated that mean weight of the placenta is 

406.90±72.64 gm in uncomplicated placenta/ control group and 311.50±74.09 gm 

in preeclampsia group respectively. The mean difference between two groups is 

statistically significant (P< 0.001). 

Thiruneh ST (2018) (56) studied in 150 normotensive and 150 preeclampsia 

placenta and stated that mean weight of placenta in normotensive is 497.95±89.1 

and in preeclampsia, it is 417.6±102.41 (p-0.0001). The Placento fetal weight ratio 

in normotensive is 6.34±0.89 and in preeclampsia, it is 6.41±1.03 (p-0.658). 

Puthuraj M et al (2018) (37): In his study of 292 placenta, observed that the 

average weight of the placenta was 477 grams. In 147 uncomplicated pregnancies 
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the weight was 482.68 grams, in diabetes complicating pregnancies the weight 

ranges from 551-575 grams and in pregnancy induced hypertension weight of the 

placentae were in the range from501-525grams. 

Thakur C et al (2018) (55): They reported that the mean placental weight in normal 

(60) and hypertensive (60) group was 506±27gms and 390±88.1gms (p<0.001). 

 

8) INSERTION OF THE UMBILICAL CORD: 

Hyrtl.J (1870) (24): He observed 16% central type (Fig. 20), 54% eccentric type, 

and 19% marginal type of cord insertion. . 

Earn A.A. (1951) (11): He stated that out of 5412 specimens, he found 56% central, 

28% eccentric, 15% marginal and 1.1% velamentous type of cord insertions. 

Simon Brody & David.A.Frenkel (1953) (51): They quoted that out of 512 

deliveries, they observed   6.2% of marginal insertion of the cords. 

Shanklin D.R (1958) (50): He observed that out of 500 specimens, he observed 

11% central type, 89% eccentric type (Fig. 15), 1.9% marginal type and 0.78% 

velamentous type of cord insertion. 

Uyanwah et al (1977) (58):  They mentioned that in a study of 1000 placentae 

obtained from singleton pregnancies, they found 5.6% marginal type of cord 

insertion and 1.6% velamentous type of cord insertion. 

Robinson et al (1983) (44): They stated that in a study of 44,677 placentae, they   

observed 8.5% marginal type, 1.5% velamentous type of cord insertion 
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Sarojamma (1986)  :She studied 100 placentae and observed 40% central type of 

cord insertion, 53% eccentric, 2% marginal and 4% velamentous type of cord 

insertions. 

Nordenvall et al (1988) (36): In a study of 330 placentae, they observed that 

marginal cord insertions were correlated to extrachorial and bilobate placentae. 

Gunapriya.R (2001) (16): In 100 placentae she observed 86% eccentric, 5% 

central, 9% battle dore and 0% velamentous type of cord insertion. 

Soma Saha et al (2014) (47): In their study of 130 placenta (60 uncomplicated cases 

and 70 GDM cases), cord insertion was central in 15 placentae, moderately 

eccentric in 21 placentae, highly eccentric in 3 placentae and marginal in 21 

placentae in normal group. In GDM group, cord insertion was central in 10 

placentae, moderately eccentric in 30 placentae, highly eccentric in 7 placentae 

and marginal in 23 placentae. Therefore, out of total 130 cases, umbilical cord 

insertion was central in 19%, moderately eccentric in 31.5%, highly eccentric in 

7.7% and marginal in 33.8%. 

Fatima Jomrud Mohol et al (2016) (35): In her study of 130 placenta (30 normal, 

33 mild PIH, 34moderate PIH, 33 severe PIH), she established that the marginal 

insertion of umbilical cord on placenta is associated with hypertension and severity 

of hypertension deviates the insertion site towards the margin. The mean insertion 

percentage was 33.22 + 23.23. The maximum insertion site was found 47.0% 

eccentric- medial in normal, 39% eccentric-lateral in mild, 41% marginal in 

moderate and 48.0% marginal in severe hypertension respectively. 
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Suneeta singh et al (2017) (52): In their study of 30 normal placenta, central type 

of cord insertion was observed in 19 placenta and eccentric cord insertion was 

noted in 11 placenta. 

Puthuraj M et al (2018) (37): In his study of 292 placenta, he observed that central 

type of cord insertion in 74 specimens (25.3%), eccentric type of cord insertion in 

175 specimens (60%), marginal type of cord insertion in 35 specimens (12%) and 

velamentous type of cord insertion was observed in 08 specimens (2.7%). 

 

9)  DIAMETER OF THE UMBILICAL CORD: 

Henry Gray (1858) (21): He said that the fully developed umbilical cord measures 

on an average of about 50cm in length and 1-2 cm in diameter. Its length varies 

from 20-120 cm. 

Williams (1930) (60): He quoted that the average length of the cord was observed 

to be 55 cm, range 30 to 100 cm, and the diameter to be 0.8 to 2.0 cm. 

Sarojamma (1986): In a study of 100 placentae she found the average length of 

the cord to be 38.5 cm and range to be 25 - 85 cm. 

Gunapriya.R (2001) (16): In a study of 100 placentae she observed the average 

length of the cord in both sexes to be 53.5cm, range 30 - 70cm. The average length 

of the cord in male baby was 54.6 cm and in female baby it was 52.1cm. The 

diameter of the umbilical cord ranged   from   0.6 - 1.1 cm. 
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10) Spiral   turns (twist) of the umbilical cord: 

Read. W (1860) : He   stated   that   in total cases of 54, the direction of the twist 

of the umbilical cord is sinistral in 42 cases (77%), dextral in 8 cases  (14%), nil 

in 7 (4.3%) cases. He reported 1 case of complicated   twist (1.85%). 

Henry.W.Edmonds (1954) (22): He observed in a series of 100 umbilical cords 

from singleton pregnancies that the major twist was found to be sinistral in 82%, 

dextral in 12% and nil in 6%. 

Ronald Lacro (1987) (45): In a study of 2801 live born singletons, he observed left 

twist of the umbilical cord to be 83%, right twist of the umbilical cord to be 12% 

and   he noted absent twist of the umbilical cord in 5%. 

Thomas. H et al (1993) (57): They reported that 38 (4.3%) of 894 fetuses were born 

with non-coiled umbilical vessels and they were at increased risk for perinatal 

morbidity and mortality. 

Shalu Gupta et al (2006) (18): They evaluated 107 cords at birth, Anticlockwise 

coils were seen in 82 (76.6%) cases while clockwise coils were seen in 19 (17.8%) 

cases, giving a ratio of 4.3:1. 

 

HISTOLOGY OF PLACENTA: 

Majumdar et al (2005) (33): In their study of 100 placentae, he noticed that the 

histological examination under microscope, significant (p>0.01) number of 

syncytial knots, cytotrophoblastic cellular proliferation, fibrinoid necrosis, 

endothelial proliferation, calcified and hyalinised villous spots were observed per 

low power field in the hypertensive group in comparison to control group. 
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Cynthia G. Kaplan et al (2007) (26): Terminal villous hypoplasia has been 

suggested as the preferred terminology of the changes of reduced utero-placental 

blood flow, often called “ischemic change”. These changes tend to be most 

pronounced in intrauterine growth restriction, small placentas, and maternal 

disease. Frequently, there are associated infarcts and decidual vessel changes. 

Terminal villous hypoplasia is most commonly found in placentas with a relative 

disproportion of blood flow when the fetal load has surpassed the amount of blood 

flow the uterus can supply, as with large fetuses and multiple pregnancies. It is 

extremely common in preterm deliveries both with and without premature rupture 

of membranes. While this serves to remove the fetus from a potentially adverse 

environment, how it is related to the initiation of labor is unknown. 

Verma R et al (2010) (59): In their study of 25 placenta, Syncytiotrophoblast & 

Syncytial knots visible in control group and more knots present in diabetic group, 

Cytotrophoblast scanty in normal group and more in diabetic group, fetal capillary 

proliferation is seen in diabetic group and absent in normal group. 

Rodica Ilie et al (2011) (25): in their study of 68 placenta comprising of 34 PIH and 

34 normotensive group, the structural modifications observed are Endothelium - 

enlarged, disrupted, atrophied in 74.47% in PIH and 8.82% in control group, 

Fibrinoid necrosis of the wall of the spiral arteriole was observed in 73.52% in PIH 

and 2.94% in control group; Hypertrophy of the smooth muscles tunica observed 

in 67.64%  in PIH group and 5.88% in normal group; Hyaline fibrosis of the villous 

stroma and avascular small terminal villi 26.47% in PIH group and not noted in 

normal group; Bridging syncytial knots and fibrinous distal villous agglutination 
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was noted in 32.35% and nil in normal group; Thrombosis of the spiral arterioles 

observed in 41.17% in PIH group and nil in normal group. 

Maimoona Ahmed et al (2013) (2): In their study of 130 placenta, 

Histopathological changes like infarcts noted in 10.25% in mild, 33.3% in 

moderate and 59% in severe PIH pregnancy; Calcification was noted in 15.38% in 

mild, 30% in moderate and 50% in severe PIH; Retroplacental clot was noted in 

10% in moderate, 36.4% in severe PIH; Subchorionic fibrin was seen in 7.7% in 

mild, 36.7% in moderate and 63.6% in severe PIH; No of syncytial knots more in 

severe PIH than mild and severe. 

Soma Saha et al (2014) (47): In their study of 130 placenta, the histological features 

remarked were syncytial knots, cytotrophoblastic cell proliferation, fibrinoid 

necrosis, fibrosis of villous stroma, calcified and hyalinised spots within villi. 

Calcifications appeared as intracellular as well as extracellular basophilic deposits 

when stained with haematoxylin and eosin. Hyalinisation of villi appeared as an 

acellular, avascular, homogeneous area within villi. Also endothelial proliferation 

and fibromuscular sclerosis of stem arteries and the presence of Hofbauer cells 

were noted. These features were seen in both groups of placentae, but their 

frequency was higher in the diabetic group. 

Geena Augustine et al (2016) (4): In their study of 58 placenta, the observed 

microscopic features of GDM placenta are increased syncytial knots, fibrinoid 

necrosis, decreased vasculo syncytial membrane, chorangiosis. These features was 

not found in normal placenta. 
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Suneeta singh et al (2017) (52): In their study of 30 normal placenta, Placental 

infarction was noted in 02 placenta, Ischemic changes was noted in 04 placenta, 

Thrombosis was noted in 02 placenta, Calcification was noted in 04 placentae, 

Intervillous fibrinoid deposition was found in 05 placenta, Chorangiosis, Cord 

vasculitis, Choroioamnionitis, Intervillous hemorrhage was not found in normal 

placenta 
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MATERIALS AND METHODS 

The present study of Macro and Microscopic features of human placenta in 

normal and complicated pregnancies was done in Department of Anatomy in 

collaboration with Department of Obstetrics and Gynaecology and Department of 

Pathology, Government Kilpauk Medical College, Chennai-10. 

 

The study was conducted in 148 human placenta with umbilical cord 

comprising of 37 normal and 37 each in GDM, PIH, Thyroid disorders 

complicating pregnancy. The placenta was collected soon after their expulsion and 

stored in 10% formalin from the labour ward and operation theatre in Department 

of Obstetrics and Gynaecology after obtaining informed consent from patients. 

Consent was explained in both English and Tamil. After gross examination, 

placenta will be processed for histological study in Department of Anatomy and 

Pathology, Government Kilpauk Medical College, Chennai-10. 

 

Placenta with umbilical cord were collected from 

1) Normal uncomplicated primigravida and multigravida cases – 37 specimens. 

2) Pathological conditions and factors complicating pregnancies – 37 specimens 

of pregnancy induced hypertension (PIH), 37 specimens of Diabetis mellitus 

complicating pregnancy (GDM), 37 specimens of Thyroid disease complicating 

pregnancies. 
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Criteria for selection of patients for pathological conditions complicating 

pregnancy: 

i)Pregnancy induced hypertension – 

Pre-eclampsia is defined as gestational blood pressure elevation with 

proteinuria that develops after 20 weeks of gestation. Criteria for the diagnosis 

of pre-eclampsia is systolic blood pressure >140 mm Hg or diastolic blood 

pressure >90 mm Hg and protein urea of 0.3 gm or more in a 24-hr urine 

specimen (55) 

ii) Diabetes mellitus: Mothers having a fasting plasma glucose level >126 mg/dl, 

or an occasional plasma glucose >200 mg/dl were included as having GDM. In 

the absence of this degree of hyperglycemia, in women with average or high-

risk with marked obesity, personal history of GDM, glycosuria, or a strong 

family history of diabetes, initially screening was performed between 24 and 

28 weeks of pregnancy by measuring the plasma glucose concentration 1 h after 

a 50 g oral glucose load (glucose challenge test /GCT), followed by a diagnostic 

oral glucose tolerance test(OGTT) on the women exceeding the glucose 

threshold value (>140 mg/dl) at glucose challenge test(47)  

iii) Thyroid complicating pregnancy: Pregnant mothers with thyroid stimulating 

hormone level≥3.0IU/L diagnosed either before or during pregnancy(30) 
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In each case a preliminary history was elicited from the mother regarding: 

1. Name 

2. Age 

3. IP Number 

4. Obstetric score 

5. Period of amenorrhoea 

6. History of bleeding per vagina 

7. Previous obstetric history 

8. H/o hypertension, diabetes mellitus, medical disorders complicating 

pregnancy and toxaemia of pregnancy in present pregnancy. 

9. Date and Time of delivery 

10. Mode of delivery 

11. Baby details 

a) Sex of the baby 

b) Weight of the baby 

c) Any visible anomalies of the baby 

d) APGAR score. 

A neat tabulation of the above mentioned history and details was recorded for all 

the specimens collected. 
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Methods : 

The collected placentae along with umbilical cord was washed in running 

tap water; membranes were examined and then trimmed. The specimens were then 

transported to the Department of Anatomy, Government Kilpauk Medical College, 

Chennai, in formalin filled plastic container. 

The collected specimens was examined and their morphological and 

morphometric values was recorded and photographs taken. 

I. Morphological parameters of placenta and Umbilical cord included 

1)   Shape of placenta – The shape of the placenta whether it is circular, oval, 

triangular, heart, kidney shape, placenta succenturiata or irregular shape was noted. 

2)   Number of cotyledons- Each placenta was taken on both hands. Then gentle 

pressure was applied in the central part of the foetal surface with thumbs of both 

hands while holding the periphery of the placenta with the other fingers. As a 

result, the cotyledons on the maternal aspect become prominent after separation 

between them. Then the placenta was put on a flat tray with maternal side facing 

upward by placing a block on the fetal side. Then counting was started from the 

left side of the one end of the placenta going rightward and again turning back to 

the left in a manner of loop. This counting procedure was repeated until the other 

end of the placenta was reached. The total number of cotyledons was recorded and 

then Mean number of cotyledon of placenta were also calculated for each group(50) 

3)   Weight of Placenta- For measuring weight of placenta, first umbilical cord & 

membranes were cut off from placenta. Each placenta was squeezed gently to 
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remove extra blood followed by washing and drying. A weighing scale with 

accuracy up to 10 grams was used for measuring the weight of placenta(50) 

4)   Insertion of Umbilical cord- It was observed and noted stating whether 

umbilical cord was attached 

a) Central 

b) Velamentous insertion , 

c) Eccentric (where the cord attaches anywhere other than the center or the 

margin of the placenta) or 

d) Marginal insertion. 

5)   Spiral turns of Umbilical cord - The vessels of the cord are wound as cylindrical 

helices. They remain equidistant from its central axis and retain a constant 

curvature. In a dextral spiral held vertically the portions of the spiral lying between 

the axis and observer, as the observer might say, "in front of the axis"-will appear 

to slant from point above on the right to a point below on the left(18) 

6)   Presence or Absence of knots (true or false knot) in umbilical cord were 

recorded. 

7)   Presence or absence of calcification in placenta was recorded. 

 

II. Morphometric parameters of placenta and Umbilical cord are: 

1) Diameter of placenta: It was measured twice with a measuring tape/ vernier 

caliper . The mean of maximum (d1) and minimum (d2) diameters was taken as 

the diameter (d) of the placenta(47) 
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2) Thickness of placenta - a thin long graduated needle was inserted in to the 

placenta, at the centre, at the margin and midway between the centre and margin. 

The average of the three readings was taken as the thickness of the placentawas 

noted by vernier calipers (47) 

3) Surface Area of placenta: The placental area was computed using the formula 

(Susmita). 

Surface area= π× dl ×ds/4 (dl=largest diameter, ds= smallest diameter of placenta, 

π = 22/7) (Pryse- Davis et al., 1973). 

4) Circumference of placenta: the circumference P was estimated from P= π x d 

(47). 

5) Diameter of Umbilical cord: Measured using vernier caliper. 

6) Circumference of Umbilical cord: The surface area of fetal & maternal area was 

calculated using the formula (52) 

Surface area= π× d/4 (d= diameter of umbilical cord, π = 22/7) 

 

III Histological study of placenta and the umbilical cord: 

Two bits of tissues from the placenta and the umbilical cord from normal 

pregnancy as well as pathological cases such as hypertension, diabetes mellitus, 

and Thyroid complicating pregnancy were taken. The bits of tissues were fixed 

with 10% formalin. Dehydration of the tissues was done with ascending grades of 

alcohol, clearing done with xylol, impregnation and embedding of tissues were 

done with paraffin wax. 5 µm section cutting was done with microtome. Thin 

sections of tissues were mounted on the slides by using albumin solution (glycerin 
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+ egg white). Fixed section were stained with eosin and haematoxylin stain and 

mounted on the slide with dpx and the covering was done with a cover slip. The 

tissues were examined under a light microscope with guidance from pathologists 

and the photographs were taken after examination(47). 
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RESULTS 

In the present study of 148 human placental specimens, 37 placentae were 

collected from uncomplicated pregnancies and 37 placentae from PIH, 37 from 

GDM and 37 from thyroid complicating pregnancies. 

1) SHAPE OF THE PLACENTA (Table 1,2, & Chart1,2,3,4,5): 

A) Circular(Fig 2): In the present study of 148 Placenta, 

77 circular shape placentae was noted. Out of which 24 circular shape placentae 

was found in uncomplicated pregnancies, 18 circular shape placentae was 

observed in PIH pregnancy, 21 circular shape placentae in GDM complicating 

pregnancy, 14 circular shape placentae in GDM Complicating Pregnancy. 

B) Oval (Fig 3): In the present study, 60 oval shape placentae was observed, of 

which 10 oval shaped placentae were noted in uncomplicated pregnancies, 16 oval 

shape placentae was observed in PIH pregnancy, 13 oval shape placentae in GDM 

complicating pregnancy, 21 oval shape in GDM Complicating Pregnancy. 

C) Triangular: 3 triangular placentae were noted in this study of which 2 from 

uncomplicated pregnancies and 1 from GDM complicated pregnancies. 

D) Placenta succensuriata (Fig 6):  Accessory lobe or lobules found in the 

membrane or close to the placenta, which receives blood, supply from the main 

placenta. 

In the present study 1 succenturiata placentae was observed in uncomplicated 

pregnancy. 

E) Kidney shape (Fig 5): One specimen of kidney shape placenta was observed 

in Thyroid complicating pregnancy. 



 

 

44  
 

F) Heart shape (Fig 4): In the present study one heart shape placenta was noted 

in PIH complicated pregnancy. 

Table 1 : Shape of the placenta 

SHAPE NORMAL PIH GDM THYROID TOTAL 

CIRCULAR 24 18 21 14 77 

OVAL 10 16 13 21 60 

TRIANGULAR 2 0 1 0 3 

HEART SHAPE 0 1 0 0 1 

SUCCENTURIATA 1 0 0 0 1 

KIDNEY SHAPE 0 0 0 1 1 

IRREGULAR 0 2 2 1 5 

TOTAL 37 37 37 37 148 

 

Chart 1 

 

 

 

 

0

5

10

15

20

25

SHAPE OF PLACENTA

NORMAL PIH GDM THYROID



 

 

45  
 

Table 2 : Percentage of Shape of the placenta 

PERCENTAGE NORMAL PIH GDM THYROID 

CIRCULAR 64.86 48.65 56.76 37.84 

OVAL 27.03 43.24 35.13 56.76 

TRIANGULAR 5.41 0 2.7 0 

HEART SHAPE 0 2.70 0 0 

SUCCENTURIATA 2.7 0 0 0 

KIDNEY SHAPE 0 0 0 2.7 

IRREGULAR 0 5.41 5.41 2.7 

TOTAL 100 100 100 100 

 

 

Chart 2 
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Chart 3 

 

Chart 4 

 

Chart 5 
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2) DIAMETER OF THE PLACENTA (Table 3, Chart 6, 7a, 7b, 7c): 

In the present study of 148 placentae, 

1) The average diameter of the placenta in normal group was observed as 

15.62±1.48 cm, range being (12.6-19.5) cm. 

2) The average diameter in PIH complicating pregnancies was 15.4±2.04 cm, 

range being (11.9-20.5) cm. 

3) The average diameter in GDM complicating pregnancies was 16.08±1.6 cm, 

range being (13-21) cm. 

4) The average diameter in Thyroid complicating pregnancies was 16.58±2.06 

cm, range being (12.5-22.5) cm. 

The least diameter of placenta was observed in pregnancy induced hypertension 

complicating pregnancy with 11.9 cm and the maximum diameter was noted in 

Thyroid complicating pregnancy with 22.5cm. 

Satistical significance: 

1) Statistically the difference in diameter between normal and PIH group was 

not significant (P = 0.59 which is >0.05). 

2) Statistically the difference in diameter between normal and GDM group was 

not significant (P = 0.20 which is >0.05). 

3) Statistically the difference in diameter between normal and Thyroid disorder 

complicating group was significant (P = 0.02 which is <0.05). 
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Table 3: Diameter of Placenta 

DIAMETER OF PLACENTA NORMAL PIH GDM THYROID 

MEAN DIAMETER OF 

PLACENTA(CM) 15.62 15.4 16.08 16.56 

STANDARD DEVIATION 1.48 2.04 1.6 2.06 

Chart 6 

 

Chart 7a                                                       Chart 7b 
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3) THICKNESS OF THE PLACENTA (Table 4, Chart 8): 

In the present study of 148 placentae, 

1) The average thickness of the placenta in normal group was observed to be 

1.6±0.4 cm, range being (0.9-2.4) cm. 

2) The average thickness in PIH complicating pregnancies was 1.2±.03 cm, 

range being (0.7-1.9) cm. 

3) The average thickness in GDM complicating pregnancies was 1.8±0.3 cm, 

range being (1.1-2.3) cm. 

4) The average thickness in Thyroid complicating pregnancies was 1.6±0.2cm, 

range being (1.3-2.7) cm. 

The least thickness of placenta was observed in pregnancy induced hypertension 

complicating pregnancy with 0.7 cm and the maximum diameter was noted in 

Thyroid complicating pregnancy with 2.7cm. 

Satistical significance: 

1) Statistically the difference in thickness between normal and PIH group was 

significant (P = 1.2*10-5 which is <0.05). 

2) Statistically the difference in diameter between normal and GDM group was 

significant (P = 0.04 which is <0.05). 

3) Statistically the difference in diameter between normal and Thyroid disorder 

complicating group was significant (P = 0.02 which is <0.05). 

The thickness of the placenta is increased in factors complicating pregnancies such 

as diabetes mellitus and Thyroid complicating pregnancy. The thickness is reduced 
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in pregnancy induced hypertension complicating pregnancy than normal 

pregnancy. 

 

Table 4: Thickness of the placenta 

THICKNESS NORMAL PIH GDM THYROID 

MEAN THICKNESS OF 

PLACENTA IN Cm 
1.6 1.2 1.8 1.6 

STANDARD DEVIATION 0.4 0.3 0.3 0.2 

 

Chart 8 
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4) PLACENTAL CIRCUMFERENCE (Table 5, Chart 9) : 

In the present study of 148 placentae, 

1) The average placental circumference of the placenta in normal group was 

observed as 49.11±4.68 cm, range being (39.6-61.29) cm. 

2) The average placental circumference in PIH complicating pregnancies was 

48.41±6.42 cm, range being (37.24-70.71) cm. 

3) The average placental circumference in GDM complicating pregnancies was 

50.57±5.04 cm, range being (40.86-66) cm. 

4) The average placental circumference in Thyroid complicating pregnancies 

was 52.1±6.47 cm, range being (39.29-67.57) cm. 

The least placental circumference of  was observed in pregnancy induced 

hypertension complicating pregnancy with 37.24cm and the maximum placental 

circumference was noted in Thyroid complicating pregnancy with 67.57cm. 

Satistical significance: 

1) Statistically the difference in placental circumference between normal and 

PIH group was not significant (P = 0.59 which is >0.05). 

2) Statistically the difference in placental circumference between normal and 

GDM group was not significant (P = 0.18 which is >0.05). 

3) Statistically the difference in placental circumference between normal and 

Thyroid disorder complicating group was significant (P =  0.02 which is 

<0.05). 
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Table 5 : Placental Circumference 

 

Chart  9 
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5. PLACENTAL SURFACE AREA (Table 6, Chart 10): 

In the present study of 148 placentae, 

1) The average placental surface area in normal group was observed as 

191.66±38.02 cm, range being (123.2-298.57) cm. 

2) The average placental surface area in PIH complicating pregnancies was 

186.94±51.98 cm, range being (106.7-392.86) cm. 

3) The average placental surface area in GDM complicating pregnancies was 

203.84±41.47 cm, range being (132-343.36) cm. 

4) The average placental surface area in Thyroid complicating pregnancies was 

216.81±54.70 cm, range being (119.63-363) cm. 

The least placental surface area was observed in pregnancy induced hypertension 

complicating pregnancy with 106.7cm and the maximum placental surface area 

was noted in PIH complicating pregnancy with 392.86cm. 

Satistical significance: 

1) Statistically the difference in placental surface area between normal and PIH 

group was not significant (P = 0.65 which is >0.05). 

2) Statistically the difference in placental surface area between normal and 

GDM group was not significant (P = 0.49 which is >0.05). 

3) Statistically the difference in placental surface area between normal and 

Thyroid disorder complicating group was significant (P = 0.024 which is 

<0.05). 
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Table 6 : Placental Surface Area 

PLACENTA NORMAL PIH GDM THYROID 

MEAN S.A 191.66 186.94 203.84 216.81 

S.D 38.02 51.98 41.47 54.70 

MAXIMUM 298.57 392.86 343.36 363 

MINIMUM 123.2 106.7 132 119.63 

 

Chart 10: 
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5) MATERNAL SURFACE – COTYLEDONS  

(Table 7, Chart, 12a, 12b, 12c, Fig 12,): 

In the present study of 148 placenta, 

1) The mean number of maternal cotyledons in normal group was observed to 

be 9±2.85, range being (4-16). 

2) The mean number of maternal cotyledons in PIH complicating pregnancies 

was 10, range being (5-18). 

3) The mean number of maternal cotyledons in GDM complicating pregnancies 

was 12±2.87, range being (6-18). 

4) The mean number of maternal cotyledons in Thyroid complicating 

pregnancies was 11±2.62, range being (6-15). 

The minimum number of cotyledons was observed normal pregnancy with 4 in 

number and the maximum number of cotyledons was noted in GDM and PIH 

complicating pregnancy with 18 in number. 

Satistical significance: 

1) Statistically the difference in mean number of cotyledons between normal 

and PIH group was significant (P = 0.01 which is <0.05). 

2) Statistically the difference in mean number of cotyledons between normal 

and GDM group was significant (P = 4.87*10-7 which is <0.05). 

3) Statistically the difference mean number of cotyledons between normal and 

Thyroid disorder complicating group was significant (P = 0.02 which is 

<0.05). 
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Table 7 : Maternal Surface - Cotyledons 

COTYLEDONS NORMAL PIH GDM THYROID 

MEAN NO OF COTYLEDONS 9 10 12 11 

STANDARD DEVIATION 2.85 3.24 2.87 2.62 

 

Chart 11 

  

Chart 12 a                                                      Chart 12 b 
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Chart 12 c 

 

 

6) WEIGHT OF THE PLACENTA (Chart 13, Fig 11)): 

In the present study of 148 placenta, 

1) The mean weight of placenta in normal group was observed to be 491.4± 

116.63 gms, range being (312-940). 

2) The mean weight of placenta in PIH complicating pregnancies was 

445.64±74.44 gms, range being (296-608). 

3) The mean weight of placenta in GDM complicating pregnancies was 

540.54±77.77 gms, range being (390-733). 

4) The mean weight of placenta in Thyroid complicating pregnancies was 

510.27±86.15, range being (374-788). 

The minimum weight of placenta was observed in PIH complicating pregnancy 

with 296 gms and the maximum weight of placenta was noted in normal pregnancy 

with 940 gms. 
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Satistical significance: 

1) Statistically the difference in average weight of placenta between normal and 

PIH group was significant (P = 0.04 which is <0.05). 

2) Statistically the difference in average weight of placenta between normal and 

GDM group was significant (P = 0.03 which is <0.05). 

3) Statistically the difference in average weight of placenta between normal and 

Thyroid disorder complicating group was not significant (P = 0.431 which is 

>0.05). 

 

Chart 13 
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7) INSERTION OF THE UMBILICAL CORD (Table 8, Chart 14, 15a, 15b, 

15c, 15d, 16a, 16b, 16c, 17a, 17b, 17c) : 

i) Central insertion (Fig 9): In this study of 148 placenta, of which 37 normal and 

37 each in complicated pregnancies ,central type of cord insertion was observed in 

11 specimens in normal pregnancy, 3 specimens in PIH complicating pregnancy, 

5 in GDM complicating pregnancy, 8 specimens in Thyroid complicating 

pregnancy. 

ii) Velamentous insertion (Fig 10): Velamentous type of cord insertion was 

observed in 1 placental specimen in normal pregnancy, 2 specimens in PIH 

complicating pregnancy and nil observation in GDM complicating and Thyroid 

complicating pregnancy. 

iii) Eccentric insertion (Fig 8): Eccentric type of cord insertion was observed in 

17 placental specimens in normal pregnancy, 19 specimens in PIH complicating 

pregnancy, 20 specimens in GDM complicating pregnancy, 18 specimens in 

Thyroid complicating pregnancy. 

iv)  Marginal insertion (Fig 7): Marginal type of cord insertion was observed in 

8 placental specimens in normal pregnancy, 13 specimens in PIH complicating 

pregnancy and 12 specimens in GDM complicating pregnancy and 11 in Thyroid 

complicating pregnancy. 
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Table 8  

U.C INSERTION NORMAL PIH GDM THYROID TOTAL 

CENTRAL 11 3 5 8 27 

VELAMENTOUS 1 2 0 0 3 

ECCENTRIC 17 19 20 18 74 

MARGINAL 8 13 12 11 44 

TOTAL 37 37 37 37 148 

 

Chart 14 
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Chart 15c                                                 Chart 15 d 
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TYPE OF CORD INSERTION NORMAL Vs GDM COMPLICATING 

PREGNANCY 

Chart 17 a                                                 Chart 17 b 

   

Chart 17c 
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8) DIAMETER OF THE UMBILICAL CORD (Table 9, Chart, 18, Fig 15): 

In the present study of 148 placentae with umbilical cord, 

1) The average diameter of the umbilical cord in normal group was observed as 

1.12±0.23 cm, range being (0.6-1.7) cm. 

2) The average diameter in PIH complicating pregnancies was 0.99±0.25 cm, 

range being (0.5-1.5) cm. 

3) The average diameter in GDM complicating pregnancies was 1.17±0.23 cm, 

range being (0.6-1.5) cm. 

4) The average diameter in Thyroid complicating pregnancies was 1.13±0.16 

cm, range being (0.8-1.4) cm. 

The least diameter of umbilical cord was observed in pregnancy induced 

hypertension complicating pregnancy with 0.5 cm and the maximum diameter was 

noted in normal pregnancy with 1.7cm. 

Satistical significance: 

1) Statistically the difference in diameter between normal and PIH group is 

significant (P = 0.01 which is <0.05). 

2) Statistically the difference in diameter between normal and GDM group was 

not significant (P = 0.36 which is >0.05). 

3) Statistically the difference in diameter between normal and Thyroid disorder 

complicating group was not significant (P = 0.95 which is >0.05). 
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Table 9 : Diameter Of The Umbilical Cord 

UMBILICAL CORD NORMAL PIH GDM THYROID 

AVERAGE DIAMETER Cm 1.12 0.99 1.17 1.13 

STANDARD DEVIATION 0.23 0.25 0.23 0.16 

MAXIMUM 1.7 1.5 1.5 1.4 

MINIMUM 0.6 0.5 0.6 0.8 

 

Chart 18 
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9) CIRCUMFERENCE OF UMBILICAL CORD (Table 10, Chart 19): 

In the present study of 148 placentae with umbilical cord, 

1) The average circumference of the umbilical cord in normal group was 

observed as 3.53±0.73 cm, range being (0.6-1.7) cm. 

2) The average circumference in PIH complicating pregnancies was 0.99±0.25 

cm, range being (0.5-1.5) cm. 

3) The average circumference in GDM complicating pregnancies was 1.17±0.23 

cm, range being (0.6-1.5) cm. 

4) The average circumference in Thyroid complicating pregnancies was 

1.13±0.16 cm, range being (0.8-1.4) cm. 

The least circumference of umbilical cord was observed in pregnancy induced 

hypertension complicating pregnancy with 0.5 cm and the maximum 

circumference was noted in normal pregnancy with 1.7cm. 

Satistical significance: 

1) Statistically the difference in circumference between normal and PIH group 

is significant (P = 0.01 which is <0.05). 

2) Statistically the difference in circumference between normal and GDM group 

was not significant (P = 0.36 which is >0.05). 

3) Statistically the difference in circumference between normal and Thyroid 

disorder complicating group was not significant (P = 0.95 which is >0.05). 
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Table 10 : Circumference of Umbilical Cord 

U.C NORMAL PIH GDM THYROID 

MEAN CIRCUMFERENCE Cm 3.53 3.11 3.69 3.54 

S.D 0.73 0.78 0.71 0.50 

MAXIMUM 5.34 4.71 4.71 4.4 

MINIMUM 1.89 1.57 1.89 2.51 

 

Chart 19 
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10) SPIRAL TURNS (TWIST) OF THE UMBILICAL CORD( 

Table 11, Chart 20, 21a, 21b, 21c, 21d, Fig 14, 16): 

In the present study, 

A) Spiral turns in normal pregnancy: Out of 37 placentae with umbilical 

cord in normal pregnancy, sinistral (left) twist of the umbilical cord was 

observed in 26 placenta, in 8 specimens dextral (Right) twist of the umbilical 

cord was observed, compound (Both) twist was not observed in normal 

pregnancy and in 3 specimens nil (absent) twist was observed. 

B) Spiral turns of umbilical cord in PIH pregnancy: Out of 37 placentae with 

umbilical cord in PIH complicating pregnancy, sinistral (left) twist of the 

umbilical cord was observed in 11 placenta, in 2 specimens dextral (Right) twist 

of the umbilical cord was observed, in 20 placentae compound (Both) twist was 

observed and in 4 specimens nil (absent) twist was observed. 

C) Spiral turns of umbilical cord in GDM complicating pregnancy: Out of 37 

placentae with umbilical cord in GDM complicating pregnancy, sinistral (left) 

twist of the umbilical cord was observed in 21 placentae, in 3 specimens dextral 

(Right) twist of the umbilical cord was observed, in 9 placentae  compound 

(Both) twist was observed and in 4 specimens nil (absent) twist was observed . 

D) Spiral turns in Thyroid disease complicating pregnancy: Out of 37 

placentae with umbilical , sinistral (left) twist of the umbilical cord was 

observed in 24 placenta, in 6 specimens dextral (Right) twist of the umbilical 

cord was observed, in 4 placentae compound (Both) twist was observed in and 

in 3 specimens nil (absent) twist was observed. 
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Table 11 : Spiral turns (twist) of the umbilical cord 

 

 

 

 

 

 

Chart 20 

 

Chart 21 a                                         Chart 21 b 
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Chart 21 c                                          Chart 21 d 

 

 

11) KNOTS IN UMBILICAL CORD ( Table 12, Chart 22, 23, 24, 25, Fig 13): 

In the present study, 

A) Umbilical cord knots in normal pregnancy: Out of 37 umbilical cord in 

normal pregnancy, in 28 placentae there were no false knots (nil), in 9 

placentae 1 false knot was observed. True knots were not encountered. 

B) Umbilical cord knots in PIH pregnancy: Out of 37 umbilical cord in PIH 

complicating pregnancy, 18 placentae had no false knots (nil), in 11 placentae 

1 false knot was observed, in 2 placentae 2 false knots was observed and in 6 

placentae 3 false knots was observed. True knots were not encountered. 

C) Umbilical cord knots in GDM complicating pregnancy: Out of 37 

umbilical cord in GDM complicating pregnancy, 27 placentae had no false 

knot (nil), in 5 placentae 1 false knot was observed, in 3 placentae 2 false 

knots was observed, in 1 placenta 3 false knots was observed and in 1 placenta 

4 false knots was observed. True knots were not encountered. 

D) Umbilical cord knots in GDM Complicating Pregnancy: Out of 37 

umbilical cord in thyroid complicating pregnancy, 26 placentae had no false 
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knots (nil), in 6 placentae 1 false knot was observed, in 2 placentae 2 false 

knots was observed and in 3 placentae 3 false knots was observed. True knots 

were not encountered. 

 

Table 12: False Knots in Umbilical cord 

FALSE KNOT IN UMBILICAL 

CORD 

NORM

AL 

PI

H 

GD

M 

THYROI

D 

TOTA

L 

NIL 28 18 27 26 99 

1 KNOT 9 11 5 6 31 

2 KNOTS 0 2 3 2 7 

3 KNOTS 0 6 1 3 10 

4 KNOTS 0 0 1 0 1 

TOTAL 37 37 37 37 148 

 

Chart 22 
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Chart 23 

 

Chart 24 

 

Chart 25 
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12)  GROSS CALCIFICATION OF PLACENTA:  

 (Fig 17, Table 13, Chart 26, 27a, 27b, 27c) 

A) Calcification in placenta in Normal pregnancy: 

In the present study of 37 placentae collected from normal pregnancy, 

calcification was absent in 29 placentae and present in 8 placentae. 

B) Calcification in placenta in PIH complicating pregnancy: 

In the present study of 37 placentae collected from PIH complicating 

pregnancy, calcification was absent in 18 placentae and present in 19 

placentae. 

C) Calcification in placenta in GDM complicating pregnancy: 

In the present study of 37 placentae collected from GDM complicating 

pregnancy, calcification was absent in 17 placentae and present in 20 

placentae. 

D) Calcification in placenta in Thyroid disease complicating pregnancy: 

In the present study of 37 placentae collected from GDM Complicating 

Pregnancy, calcification was absent in 17 placentae and present in 20 

placentae. 

 

Table 13 : Gross calcification of placenta 

CALCIFICATION NORMAL PIH GDM THYROID TOTAL 

ABSENT 29 18 17 17 81 

PRESENT 8 19 20 20 67 

TOTAL 37 37 37 37 148 
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Chart 26 

 

Chart 27a                      Chart 27 b 

 

Chart 27 c 
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13) HISTOLOGICAL STUDY OF THE PLACENTA AND THE 

UMBILICAL CORD (Fig 18, 19, 20,21,22): 

A) Normal Human Placenta:  

Human placenta showed chorionic villi with outer syncytiotrophoblast and 

inner layer of cytotrophoblast. Chorionic villi were separated from each other 

by wide intervillous spaces. Blood vessels were seen. 

Umbilical cord showed 2 arteries and 1 vein embedded in the amniotic 

epithelium. In the vessels tunica intima, media and adventitia were well 

appreciated. 

B) Hypertension placenta:  

Showed pale villi with numerous syncytial knots and few blood vessels. 

Intervillous spaces were reduced, fibrin deposits were observed and villous 

agglutination present.  

Umbilical cord showed 2 arteries and 1 vein. Tunica media of the arteries 

showed hypertrophy. 

 C) Diabetes mellitus:  

Large hypo vascular immature villi with wider intervillous spaces were 

observed. Perivillous fibrin deposition and villous thrombosis were also 

found.  

D) Thyroid disease complicating placenta: 

Human placenta showed chorionic villi with outer synctiotrophoblast and 

inner layer of cytotrophoblast. Chorionic villi were separated from each other 

by wide intervillous spaces. Blood vessels were seen. Syncytial knots present. 
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DISCUSSION 

1.  SHAPE OF THE PLACENTA 

A1) Circular shape in Normal Pregnancy:     

Leslie. B. Arey (1924), Bradley. M. Patten (1946), T.W. Sadler (1963), Keith. L. 

Moore & T.V.N. Persaud (1973), Richard S. Snell (1973) have mentioned placenta 

to be circular in shape. 

Sarojamma (1986) says 57% placenta to be circular in shape, Gunapriya. R (2001) 

reported the same to be 93%, Kumari Shweta (2017) reported 55% placenta to be 

circular in shape, Thakur C (2018) reported 16.6% placentae to be circular in 

shape, Puthuraj M(2018) in his study of 147 of normal placenta, he reported 57% 

of placenta to be circular in shape. 

In the present study of 148 placentae, out of which 37 placenta in normal 

pregnancy, 24(65%) were circular shaped. The incidence of percentage is similar 

to Sarojamma (1986), Puthuraj M and varies from Gunapriya R. (2001). 

A2) Circular shape placenta in PIH pregnancy: 

Gupta Anshu (2016) stated 60% of circular shape placenta in PIH pregnancy, 

Thakur C (2018) reported 6.6% circular shape placenta 

In the present study, out of 37 placenta in PIH pregnancy 18(49%) were circular 

in shape which varies with the statements of the above scientists. 

A3) Circular shape in Thyroid disorders complicating pregnancy: 

Kumari shweta (2017) reported 66% of circular shape placenta. 
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In the present study, out of 37 placenta in Thyroid disorder complicating 

pregnancy 14(38%) were circular in shape which varies from Kumari Shweta 

study. 

B1) Oval shape placenta in Normal pregnancy:  

Leslie B. Arey (1924) stated   the   placentae could be oval in shape. 

Sarojamma (1986) observed 36% oval shaped placenta. 

Gunapriya.R (2001) reported 7% oval shaped placenta. 

Kumari Shweta (2017) reported 24% placenta to be circular in shape, Thakur C 

(2018) reported 73% placentae to be circular in shape. 

In the present study of 148 placentae, out of which 37 placenta collected in 

normal uncomplicated pregnancy, in that 10(27%) were circular shaped. The 

incidence of percentage is similar to Kumari Shweta (2017) and varies from 

Sarojamma (1986), Gunapriya R. (2001), Thakur C (2018). 

B2) Oval shape placenta in PIH pregnancy: 

Gupta Anshu (2016) stated 24% of oval shape placenta in PIH pregnancy, Thakur 

C (2018) reported 80% oval shape placenta 

In the present study, out of 37 placenta in PIH pregnancy 16(43%) were oval in 

shape which varies with the statements of the above scientists. 

B3) Oval shape in Thyroid disorders complicating pregnancy: 

Kumari shweta (2017) reported 24% of oval shape placenta. 

In the present study, out of 37 placenta in Thyroid disorder complicating 

pregnancy 21(57%) were oval in shape which varies from Kumari Shweta study. 
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C) Triangular shape: (Table: 18 c) 

Sarojamma (1986) observed 7% triangular shaped placenta in her study of 100 

placentae. 

In the present study 2(5%) placental specimens were triangular in shape, which 

coincides with the finding of Sarojamma (1986). 

D) Placenta succensuriata: 

Leslie. B. Arey (1924), Williams (1930), Roth L.G. (1957), J.D. Boyd & W.J. 

Hamilton (1970) and Torpin R. (1969) have mentioned about accessory placentae 

and Gunapriya. R (2001) quoted 3% incidence of placenta succensuriata in her 

study. 

In this study 1 (3%) placentae succensuriata was observed in normal 

pregnancy. This finding corresponds with above scientists Gunapriya R. (2001). 

E1) Irregular shape placenta in PIH complicating pregnancy: 

Thakur C (2018) reported 13.3% irregular shape 

In the present study, irregular shape in 2(5%) placenta which varies from above 

mentioned author. 

E2) Irregular shape in Thyroid disorder complicating pregnancy: 

Kumari shweta (2017) reported 10% irregular shape placenta. 

In the present study, out of 37 placenta in Thyroid disorder complicating 

pregnancy 1(3%) were irregular in shape which varies from Kumari Shweta study. 

F) Other forms: 

Leslie B. Arey (1924) encountered variant forms of placentae rarely like spindle, 

pear, heart, crescent, ring shape and also mentioned about fused placenta. 
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In the present study of 148 placentae other variant forms observed were 

1(3%) kidney shape in thyroid disorder complicating placenta, 1(3%) heart shape 

in PIH complicating placenta. This finding agrees with Leslie B. Arey (1924). 

2.    DIAMETER OF THE PLACENTA: 

A) Average diameter of the placenta in Normal pregnancy : 

The average diameter of the placenta stated by Henry Gray (1858), J.D. Boyd & 

W.J. Hamilton (1970) is 185 mm (18.5 cm), Leslie B. Arey (1924) stated 7 inches 

(17.5 cm), J.P.E. Judson (1986) 169.7mm, and Richard S. Snell (1973) reported 8 

inches (20cm), Gunapriya R. (2001) 17.4 cm, Abdullah K(2013) 16.72 ±1.31 cm, 

Raghavendra A Y (2013) 18.94± 3.25 cm, Sadaf P Hussain (2013) 15.94± 1.43, 

Soma Saha (2014) 15.4 ± 1.49 cm, Geena Augustine (2016) 15.4 ± 1.49 cm, 

Kumari Shweta (2017) 14.71 ± 2.07 cm, Puthuraj M (2018) reported 17.8 cm . 

In the present study of 148 placentae, the average diameter of placenta (37) 

in normal uncomplicated pregnancy is 15.62± 1.48 cm. This finding coincides with 

Sadaf P Hussain (2013), Soma Saha (2014), Geena Augustine (2016). 

This finding is elevated than that of Kumari Shweta (2017) and less than that of  

Henry Gray (1858), J.D. Boyd & W.J. Hamilton (1970), Leslie B. Arey (1924), 

J.P.E. Judson (1986) Richard S. Snell (1973), Gunapriya R. (2001), Abdullah 

K(2013), Raghavendra A Y (2013), Puthuraj M (2018). 

B) Average diameter of the placenta in PIH complicating pregnancy: 

Sultana. S et al (2007) observed less placental diameter in eclamptic group 

compared to normal group in a study of 45 placentae. Abdullah K(2013) 
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11.06±0.97 cm, Raghavendra A Y (2013) 16.32± 3.19 cm, Puthuraj M (2018) 

reported 15.1 to 17 cm . 

In the present study of 37 placenta in PIH complicating pregnancy, the 

average diameter of the placentae was calculated to be 15.4±2.04 cm which is less 

than the value of the normal placenta. This finding coincides with the above 

mentioned authors that the average diameter of placenta of PIH complicating 

pregnancy is less than the average diameter of placenta in normal uncomplicated 

pregnancy. The calculated value coincides with Puthuraj M (2018) and varies from 

rest of the authors. 

C) Average diameter of the placenta in GDM complicating pregnancy: 

Sadaf P Hussain (2013) reported that the average diameter of placenta collected 

from  GDM complicating pregnancy is 19.60± 0.94, Soma Saha (2014) 16.66 ± 

1.18 cm, Geena Augustine (2016) reported the average diameter of placenta to be 

16.66 ± 1.18 cm . 

In the present study of 37 placenta in GDM complicating pregnancy, the 

average diameter of the placentae was calculated to be 16.08±1.6 cm which is more 

than the value of the normal placenta. This finding coincides with the above 

mentioned authors that the average diameter of placenta of GDM complicating 

pregnancy is greater than the average diameter of placenta in normal 

uncomplicated pregnancy. The calculated value coincides with, Soma Saha (2014) 

and Geena Augustine (2016). The calculated value in the present study and varies 

from Sadaf P Hussain (2013). 
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D) Average diameter of the placenta in Thyroid disorder complicating 

pregnancy: 

Kumari Shweta (2017) reported that the average diameter of placenta in Thyroid 

disorder complicating pregnancy to be 16.64 ± 1.70 cm 

In the present study of 37 placenta in Thyroid disorder complicating 

pregnancy, the average diameter of the placentae was calculated to be 16.56±2.06 

cm which is more than the value of the normal placenta. This finding coincides 

with the above mentioned author that the average diameter of placenta in Thyroid 

complicating pregnancy is greater than the average diameter of placenta in normal 

uncomplicated pregnancy. 

3. THICKNESS OF THE PLACENTA: 

A) Average thickness of the placenta in normal pregnancy:   

T.W. Sadler (1963) quoted the average thickness of the placenta to be 3 cm, Leslie, 

B. Arey (1924) and Richard. S. Snell (1973) stated the average thickness to be l 

inch (2.5 cm), Henry Gray (1858) says 23mm, J.D. Boyd & W.J. Hamilton (1970), 

K. Benirschke et al (1967) observed it as 2cm, Cynthia G Kaplan (1996) 2 to 2.5 

cm, Gunapriya.R (2001) stated 2.1 cm (21 mm), Sadaf P Hussain (2013) reported 

that the average thickness of placenta collected from normal uncomplicated 

pregnancy is 13.46± 1.81, Soma Saha (2014) 1.67 ± 0.28 cm, Geena Augustine 

(2016) reported the average thickness of placenta to be 1.67 ± 0.28 cm, Kumari 

shweta (2017) 2.29±0.54 cm, Thakur C (2018) 2.43±0.37 cm. 
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In the present study the average thickness of the placenta in 148 specimens 

was observed as 1.6 ± 0.4cm. This finding is similar to Soma Saha (2014), Geena 

Augustine (2016) and the calculated value varies from rest of the authors. 

B) Average thickness of the placenta in PIH complicating pregnancy: 

Thakur C (2018) reported the thickness of placenta in PIH complicating pregnancy 

to be 2 ± 0.41. 

In the present study of 37 placenta in PIH complicating pregnancy, the 

average thickness of the placentae was calculated to be 1.2±0.4 cm which is less 

than the value of the normal placenta. This finding similar with the above 

mentioned author that the average thickness of  placenta of PIH complicating 

pregnancy is less than the average thickness of placenta in normal uncomplicated 

pregnancy. The calculated value varies from Thakur C(2018). 

C) Average Thickness of the placenta in GDM complicating pregnancy: 

Soma Saha (2014) 3.15 ± 0.4 cm, Geena Augustine (2016) reported the average 

diameter of placenta to be 3.15 ± 0.40 cm . 

In the present study of 37 placenta in GDM complicating pregnancy, the 

average thickness of the placentae was calculated to be 1.8±0.3 cm which is more 

than the value of the normal placenta. This finding coincides with the above 

mentioned authors that the average thickness of placenta of GDM complicating 

pregnancy is greater than the average thickness of placenta in normal 

uncomplicated pregnancy. The calculated value varies from Soma Saha (2014) and 

Geena Augustine (2016). 
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D) Average thickness of the placenta in Thyroid disorder complicating 

pregnancy: 

Kumari Shweta (2017) reported that the average diameter of placenta in Thyroid 

disorder complicating pregnancy to be 1.91 ± 0.47 cm 

In the present study of 37 placenta in Thyroid disorder complicating 

pregnancy, the average diameter of the placentae was calculated to be 1.6±0.2 cm 

which is equal to the value of the normal placenta. This finding varies with the 

above mentioned author, Kumari Shweta reported that the average thickness of 

placenta in Thyroid complicating pregnancy is lesser than the average thickness of 

placenta in euthyroid pregnancy. 

 

4) MATERNAL SURFACE-COTYLEDONS: 

A) Average cotyledon number in Normal pregnancy:  

The average number of maternal cotyledons of the placenta quoted by various 

authors like Allan C. Barnes (1968) is 30, Sarojamma (1986) and Gunapriya. R 

(2001) is 18, Majumdar et al (2005) 19, Abdullah K (2013) 19, Sadaf P 

Hussain(2013) 18, Susmita Senapati (2015) 15, Kumari Shweta (2017) 20, Thakur 

C (2018) 16, Puthuraj M (2018) is 12-20. 

In the present study of 37 placentae, the average number of maternal 

cotyledon in Normal uncomplicated pregnancy is 9. This finding varies from above 

mentioned authors. 
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B) Average cotyledon number in PIH complicating pregnancy:  

The average number of maternal cotyledons of PIH complicating placenta quoted 

by various authors like Majumdar et al (2005) observed mean number of 

cotyledons in hypertension group to be 18. Sultana S. et al (2007) reported less 

cotyledon number in eclamptic group when compared to normal group, Abdullah 

K (2013) 13and Thakur C (2018) 12. 

In the present study of 37 placentae collected from PIH complicating 

pregnancy, the average number of maternal cotyledon in PIH complicated 

pregnancy is 10. This finding varies from above mentioned authors. In the present 

study, the average number of maternal cotyledons in PIH complicating pregnancy 

is more than the placenta collected from normal pregnancy. 

C) Average cotyledon number in GDM complicating pregnancy:  

The average number of maternal cotyledons of GDM complicating placenta quoted 

by various authors like Sadaf P Hussain (2013) is 22, Puthuraj M (2018) 18-20. 

In the present study of 37 placentae collected from GDM complicating 

pregnancy, the average number of maternal cotyledon in GDM complicating 

pregnancy is 12. The statement mentioned by the above authors co relates with the 

present study that the average number of cotyledons in GDM complicating 

pregnancy is more than normal uncomplicated pregnancy. The value calculated 

varies from other authors. 

D) Average cotyledon number in Thyroid complicating pregnancy:  

The average number of maternal cotyledons in placenta collected from thyroid 

disorder complicating pregnancy by Kumari Shweta (2017) is 24. 
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In the present study of 37 placentae collected from thyroid disorder 

complicating pregnancy, the average number of maternal cotyledon is 11. The 

statement mentioned by the above author co relates with the present study that the 

average number of cotyledons in thyroid disorder complicating pregnancy is more 

than normal uncomplicated pregnancy. The value calculated varies from Kumari 

shweta (2017). 

5) WEIGHT OF THE PLACENTA: 

A) Average weight of the placenta in Normal Pregnancy:     

The average weight of the placenta quoted by Saigal. S & Srivastava J.R. (1970) 

is 531.5 gms, Lurie. S et al (1999) is 613 gms, Majumdar et al (2005) quotes the 

average weight to be 485.85 gms, Shameer Singh et al (1979) 475 gms, Henry gray 

(1858) 470 gms, Wong T.C. & J.A.P. Lartour (1966) 463 gms, Fujikura et al (1970) 

448 gms, Rath G et al (2000) says it is 382.148 gms, Makhseed M et al (2002) the 

mean placental weight was 518.30±145, Kucuz M Doymaz. F (2008) is 610 gms,  

Swanson.L.D& Bewtrac.C (2008) 499 to 537gms, Abdullah K et al (2013) 

540.32±16.74 (gm), Sadaf P Hussain (2013) 527.20±15.698 gm, Sirpurkar M 

(2015) 486±124 gms, Susmita Senapati (2015) 547.83±29.09 gms, Geena 

Augustine (2016) 462.20 ± 8.57 gms, Suneeta singh (2017) 510gms, Kumari 

Shweta (2017) 430.75±86.18, Krishwara Segupta 406.90±72.64, Thiruneh ST 

(2018) 497.95±89.1, Puthuraj M et al (2018. 482.68 grams, Thakur C et al (2018) 

506±27gms. 

In the present study the average weight of the placenta in 37 normal 

pregnncy is 491.4± 116.63 gms. This finding is closely similar to Majumdar et al 
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(2005), Sirpurkar M (2015), Thiruneh ST (2018) and varies from rest of the 

authors. 

B) Placental weight in Hypertension pregnancies: 

Damania K.R. et al (1989) mentioned the placental weight to be less in 

hypertension pregnancies as compared to the normal pregnancies, Rath G. et al 

(2000) observed mean placental weight in mild, moderate and severe hypertension 

as 351.308 gms, 338.024 gms and 332.410 gms, Majumdar et al (2005) 399.10 

gms. Gunapriya.R et al (2001) 398gm, Abdullah K et al (2013) 392.12±39.88 

(gm), Sirpurkar M et al. (2015) 398±98 gms , Krishwara Segupta 311.50±74.09 

gm, Thiruneh ST (2018) 417.6±102.41, Puthuraj M et al (2018) 501-525grams, 

Thakur C et al (2018) 390±88.1gms . 

In the present study the average placental weight observed was 

445.64±74.44 gm, which is less than the weight of the normal pregnancy (491.4± 

116.63). The statement given by other authors are the same that the average 

placental weight of PIH complicating pregnancy is less than the weight of the 

normal pregnancy. 

C)  Placental weight in Diabetes Mellitus:   

N.A. Beischer et al (1968) observed approximately that the weight of the placenta 

to be more than 900 gms in diabetic pregnancy, Kucuz. M, Doymaz. F (2008) 

694.8 gms, Gunapriya.R (2001) 575gm, Makhseed M (2002) 585.59±118.2 in 

White A and 577.3±137.7 in White B classification of diabetes mellitus 

complicating pregnancy, Kucuk. M, Doymaz. F (2008) 694.8gms, Sadaf P Hussain 

(2013) 582.56 ± 28.61 gms, Bentley Lewis R et al (2014) the mean placental 
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weight of GDM pregnancies in White and non-white mothers were 532±108 and 

540±148 gms, Sirpurkar M (2015) 547±138 gms, Geena Augustine (2016) 560.10 

± 155.91 gms, Puthuraj M et al (2018) 551-575 gm. 

In the present study the mean placental weight in GDM complicating 

pregnancy is 540.54 gms, which is greater than normal pregnancy. The statement 

given by other authors that the same that the average placental weight of GDM 

complicating pregnancy is more than the weight of placenta in the normal 

pregnancy. The calculated value is closer to Sadaf P Hussain (2013), Sirpurkar M 

(2015), Geena Augustine (2016). 

 

6) PLACENTAL CIRCUMFERENCE: 

A) Placental circumference in normal pregnancy: 

Soma saha (2014) reported the placental circumference to be 48.35 cm, Geena 

Augustine (2016) reported the same 48.35±4.66 cm. 

In the present study, the average placental circumference calculated to be 

49.11±4.68 cm which closely coincides with above mentioned authors. 

B) Average Placental circumference in GDM pregnancy: 

Soma saha (2014) reported the placental circumference to be 52.32 cm, Geena 

Augustine (2016) reported the same 52.32±3.70 cm. 

In the present study, the average placental circumference calculated to be 

50.57±5.04 cm which closely corelates with the statement of above mentioned 

authors that the average placental circumference in GDM complicating pregnancy 

is greater than the average placental circumference of normal pregnancy. 
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7) PLACENTAL SURFACE AREA: 

A) Placental Surface Area in Normal pregnancy: 

Maksheed M (2002) reported that the average placental surface area in normal 

pregnancy is 260.26±65.2 sq cm, Majumdar (2005) 265.15± 65.24, Raghavendra 

A Y (2013) 273.28±2.017, Soma Saha (2014) 182.52, Manik Sirpurkar (2015) 

223.6± 108.5, Susmita Senapti (2015) 251.60±19.74, Geena Augustine (2016) 

182.5±28.66, Chetna Thakur (2018)253±26.01 sq cm. 

In the present study the average placental surface area in 37 normal 

pregnancy is 191.66±38.02 sq cm, the value closely coincides with Soma saha 

(2014) and Geena Augustine (2016), and varies from rest of the authors. 

B) Placental Surface Area in PIH complicating pregnancy: 

Majumdar (2005) reported that the average placental surface area in PIH 

complicating pregnancy is 202.59±58.37 sq cm, Raghavendra A Y (2013) 

212.72±6.14, Manik Sirpurkar (2015) 188.4 ±89.6, Chetna Thakur 

(2018)170.86±31.2 sq cm. 

In the present study the average placental surface area in PIH complicating 

pregnancy is 186.94±51.98 sq cm, the statement given by the above authors is 

similar to the present study that the average placental surface area in PIH 

complicating pregnancy is low than the normal pregnancy. The calculated value is 

similar to Manik Sirpurkar and varies from rest of the authors. 

 

 

 



 

 

88  
 

C) Placental Surface Area in GDM complicating pregnancy: 

Maksheed M (2002) reported that the average placental surface area in normal 

pregnancy is 282.39±53.5 sq cm, Soma Saha (2014) 219.65 sq cm, Manik 

Sirpurkar (2015) 286.4± 156.9, Geena Augustine (2016) 219.65±31.34. 

In the present study the average placental surface area in normal pregnancy 

is 203.84±41.47 sq cm, the statement given by the above authors is similar to the 

present study that the average placental surface area in GDM complicating 

pregnancy is more than the normal pregnancy. 

8)  INSERTION OF THE UMBILICAL CORD: 

A)  Central type: 

Sarojamma (I986) observed 40% central type of cord insertion, Earn A.A. (1951) 

in 28%, Krone H. A. (1961) in 25% and J. P.E.Judson (1986) in 20%. 

Eastman N.J.& Hellmann L.M. (1966) reported in 18% central type, Hyrtl.J (1870) 

in 16%, Shanklin D.R (1958) in 11%, Gunapriya.R (2001) 5% central type and 

Chiari et al (1895) observed 3.3% central type of cord insertion, Soma saha (2014) 

19%, Puthuraj M(2018) 25.3%. 

In the present study of 148 placental specimens, central type of cord 

insertion observed in 27 placental specimens, in which 11 specimens in normal 

pregnancy, 3 in PIH complicating pregnancy, 5 in GDM complicating pregnancy, 

8 in Thyroid complicating pregnancy. 

B)  Velamentous type of cord insertion:  

Monie I.W (1965) reported 15.3% velamentous type of cord insertion; Sarojamma 

(1986) mentioned the same to be 4%. 
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Uyanwah et.al (1977) observed 1.6%, Robinson et al (1983), Scott J.S (1960) each 

reported 1.5%, Thomas. J (1963) 1.3%, Eastman N.J. & Hellmann L.M (1966) 

1.25% of velamentons type of Cord insertion. 

Noldeke.H (1934), Earn A.A (1951), Diterlizzi.G & Rossi.G.F (1955) and 

Krone.H.A (1961) each reported 1% of velamentous type of Cord insertion, 

Lefevre.G (1896) stated 0.84%, Shanklin J.R. (1958) 0.78%, Greico. A. (1936) 

0.4%, Scheffel T. & Langanke. D (1970) 0.22% and Cork ill T.F (1961) found 

0.024% of velamentous type of cord insertion, Puthuraj M (2018) 2.7%. 

In the present study of 148 placentae, 3 specimens has velamentous type of 

cord insertion. Out of which 1 in normal pregnancy and 2 in PIH complicating 

pregnancy. Highest value being noted in PIH complicating pregnancy. 

C)  Eccentric type of Cord insertion: 

Eccentric type of Cord insertion was found by Chiari et al (1895) in 91.2%, 

Shanklin J.R (1958) in 89%, Gunapriya R (2001) in 86%, Eastman N.J&Hellmann 

L.M (1966) in 73%, Monie.I.W (1965) in 70%, J.P.E.Judson (1986) in 80% and 

Krone H.A (1961) in 64%. 

Earn A.A (1951) reported Eccentric type in 56%, Hyrtl. J (1870) in 54% and 

Sarojamma (1986) in 53%, Puthurj M(2018) 60%  

In the present study of 148 human placenta, eccentric type of cord insertion 

was observed in 74 specimens, in which 17 specimens in normal pregnancy, 19 

placentae in PIH complicating pregnancy, 20 in GDM complicating pregnancy and 

18 in Thyroid complicating pregnancy. Maximum number of eccentric type of cord 
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insertion is noted in GDM complicating pregnancy and lowest in normal 

uncomplicated pregnancy. 

D) Marginal Type of cord insertion: 

The following are authors who observed battledore (Marginal) type of cord 

insertion - Hyrtl. J (1870) in 19%, Earn A.A (1951) in 15%, Monie I.W (1965) 

14.7%, Krone H.A. (1961) in 10%, and J. P.E.Judson (1986) in 10%. 

Gunapriya. R (2001) reported marginal type in 9%, Eastman N.J. and Hellmann 

L.M (1966) in 7%, S.Brody & D.A.Frenkel (1953) in 6.2% Uyanwah et al (1977) 

in 5.6%, Chiari et al (1895) in 5%, and Thomas.  J. (1963) in 5.2%. 

Scott J.S (1960) observed 2% marginal type insertion, Sarojamma (1986) 2%, 

Shanklin D.R (1958) 1.9% and Robinson et al (1983) reported in 1.5% marginal 

type of cord insertion, Puthuraj M (2018) 60%. 

In the present study of 148 placental specimens, marginal type of cord 

insertion observed in 44 placental specimens, in which 8 specimens in normal 

pregnancy, 13 in PIH complicating pregnancy, 12 in GDM complicating 

pregnancy and 118 in Thyroid complicating pregnancy. Highest number of 

marginal type of cord insertion noted in PIH complicating pregnancy and lowest 

in normal pregnancy. 

9)  DIAMETER OF THE UMBILICAL CORD:  

Diameter of the umbilical cord stated by Henry Gray (1858), Shordania. J (1929) 

and Edith. L. Potter (1952) each ranges from 1-2 cm (10-20 mm), schmidt-

Elemendorf (1952) says 15-20mm, Williams (1930) stated 0.8-2 cm and 

Gunapriya. R (2001) quoted it as 0.6-1.1 cm. 
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In the present study the diameter of the umbilical cord in 148 specimens 

ranges from 0.6 - 1.7cm in normal pregnancy, which closely coincides with 

Williams (1930) and Gunapriya (2001) and differs from others. The range of the 

umbilical cord diameter in PIH complicated pregnancy is 0.5 – 1.5 cm, in GDM 

complicating pregnancy is 0.6 – 1.5 cm and in Thyroid disease complicating 

pregnancy is 0.8 – 1.4 cms. In the present study, the average diameter of umbilical 

cord is maximum in GDM complicating pregnancy which is 1.17 cms and 

minimum in PIH complicating pregnancy 0.99 cm. 

10) SPIRAL TWIST (TURNS) OF THE UMBILICAL CORD: 

A)  Sinistral twist (Left): 

The percentage of sinistral twist quoted by Read. W (1860) is 77%, Henry. W. 

Edmonds (1954) is 82%, Ronald. V. Lacro (1987) is 83%, Read. W (1860) is 77% 

and Shalu Gupta et al (2006) 76.6%. 

In the present study sinistral twist was observed in 82 specimens, in which 

26 in normal pregnancy, 11 in PIH complicating pregnancy, 21 in GDM 

complicating pregnancy, 24 in thyroid disease complicating pregnancy. 

b)  Dextral twist (Right): 

The percentage of dextral (right) twist reported by various authors like Read. W 

(1860) 14%, Henry W. Edmonds (1954) 12% and Ronald. V. Lacro (1987) 12% 

and Shalu Gupta (2006) 17.8%. 

In the present study of 148 specimens dextral twist was observed in which 

19 specimens in which 8 in normal pregnancy, 2 in PIH complicating pregnancy, 

3 in GDM complicating pregnancy, 6 in thyroid disease complicating pregnancy. 
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c)  Compound twist (Right and Left): 

Read. W (1860) stated 1.85% incidence of compound twist. 

In the present study of 148 specimens, compound twist was observed in 33 

specimens in which nil in normal pregnancy, 20 in PIH complicating pregnancy, 

9 in GDM complicating pregnancy, 4 in thyroid disease complicating pregnancy. 

d)  Nil Twist:    

The percentage of nil twist (absent twist) observed by various authors like Read.W 

(1860) 1.8%, Henry. W.Edmonds (1954) is 8%, Ronald. V. Lacro (1987) 5% and 

Thomas et al (1993) 4.3%. 

In the present study of 148 specimens 14 specimens had no twist, in which 3 in 

normal pregnancy, 4 in PIH complicating pregnancy, 4 in GDM complicating 

pregnancy and 3 in thyroid disease complicating pregnancy. 

11)  UMBILICAL CORD KNOTS:  

        Single false umbilical knot is present maximum in PIH complicating 

pregnancy, 2 false umbilical knot is present maximum in GDM complicating 

pregnancy, 3 false umbilical knot is present maximum in PIH complicating 

pregnancy, 4 false umbilical knot is present maximum in thyroid disease 

complicating pregnancy.          

12) CALCIFICATION: 

More than 50% of placental specimens collected from PIH, GDM and thyroid 

disease complicating pregnancy had calcified area in placenta in gross examination 

and calcification noted in 21% of placental specimens in normal pregnancy. 
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13)  Histology of placenta: 

 In hypertensive placenta increased number of syncytial knots maximum upto 22 

knots present, villous agglutination, perivillous and intervillous fibrin deposition 

present. In diabetic placenta perivillous fibrin deposition, villous thrombosis, 

arterial thrombosis and syncytial knots present. In thyroid disease complicating 

placenta syncytial knots present. In normal placenta the above changes were 

absent.   
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CONCLUSION 

   In the present study of 148 placental specimens 37 each in normal , PIH, GDM 

and thyroid disease complicating pregnancy, the placenta and umbilical cord were 

subjected to morphological, morphometry and histological study with relevance to 

the following morphological  parameters of placenta like shape, number of  

maternal surface cotyledons, presence or absence of calcification in placenta and 

morphological parameters of umbilical cord are site of attachment of umbilical 

cord to placenta, spiral turns of umbilical cord, presence or absence of knots in 

umbilical cord. The   morphometric parameters of placenta measured in present 

study are mean diameter, thickness, circumference, surface area, weight and 

morphometric parameters of umbilical cord are mean diameter and circumference. 

Histology of placenta also studied. 

 

Normal and PIH complicating pregnancy: 

       In comparison of normal and PIH complicating pregnancy, the morphometric 

parameters of placenta like mean thickness and weight are found to be statistically 

significant. In the morphometric parameters of umbilical cord the mean diameter 

and circumference are statistically significant. In microscopic examination, 

numerous syncytial knots, perivillous fibrin deposition, villous agglutination are 

observed in PIH complicating placenta and absent in normal placenta.  
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Normal and GDM complicating pregnancy: 

       In comparison of normal and GDM complicating pregnancy, the 

morphometric parameters of placenta like mean thickness, weight, number of 

cotyledons are found to be statistically significant. In microscopic examination, 

perivillous fibrin deposition and villous thrombosis are present in GDM and absent 

in normal placenta. 

 

Normal and thyroid disease complicating pregnancy: 

         In comparison of normal and thyroid disease complicating pregnancy, the 

morphometric parameters of placenta like mean diameter, thickness, 

circumference, surface area, number of maternal surface cotyledons and the weight 

are statistically significant. In microscopic examination syncytial knots fibrin 

deposition in perivillous space present in thyroid complicating placenta and absent 

in normal placenta. 

                 

 It is observed from the above mentioned findings that the factors 

complicating pregnancy like PIH, GDM, Thyroid disorders have positive influence 

on the placental morphology, morphometry and histological finding.  

 

By diagnosing the risk factors during the early antenatal period and treating 

them will improve the outcome of the delivery. Thus examination of placenta  post-

delivery becomes essential and helps to investigate the placental dysfunction in 

detail. 
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ANNEXURE 

INFORMED CONSENT FORM 
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MASTER CHART 

Normal Placenta 

S.No shape d1 d2 t1 t2 t3 C Wt 

U.C 

inser 

spiral 

turn knot U.C dia Cal 

01 CIRCULAR 16 15 2.5 2.7 1.7 10 368 4 R 0 0.9 A 

02 CIRCULAR 18 15.5 2 1.5 1 12 499.5 1 L 0 1.5 A 

03 CIRCULAR 16.7 16.5 1 1.8 1.5 7 594.5 4 R 0 0.8 A 

04 CIRCULAR 14 12 1.6 1.5 1 5 411 1 L 0 1.2 A 

05 OVAL 19.5 15 2.8 3.5 1 6 718.4 4 L 0 0.9 P 

06 OVAL 18 10 2.6 2.8 1.6 9 559 5 L 1 1.2 P 

07 CIRCULAR 16.5 14.5 1.5 1 0.9 11 507 5 L 0 1.2 A 

08 CIRCULAR 16.8 16.8 1.8 1.5 0.6 9 548.5 1 NIL 0 1.2 P 

09 OVAL 15.5 12.8 2.2 1.7 0.6 6 398 4 L 0 1.1 A 

10 OVAL 18 13 1.9 1.5 0.9 7 467 1 L 0 1.1 A 

11 CIRCULAR 17 15 1.4 2.1 1.1 8 440 3 L 0 1 A 

12 TRIANGLE 18 14 1.5 1.6 0.7 6 508 1 L 0 1 A 

13 CIRCULAR 17 15.5 1.5 2.5 1 10 524 1 NIL 0 1.1 P 

14 OVAL 16 12.5 1.8 1.4 0.7 9 480 1 R 0 1.2 A 

15 CIRCULAR 17 15 1.6 1.1 0.7 11 381.5 1 L 0 1.4 A 

16 CIRCULAR 17 16 1.4 1 0.8 5 499 4 R 0 1.2 A 

17 CIRCULAR 14.7 16.3 2.8 2.5 1.5 13 526 4 L 1 1.2 P 

18 CIRCULAR 18 15.5 1.8 1.9 1 9 442 4 L 0 1.1 A 

19 CIRCULAR 15.5 13 1.4 1.5 1 10 509 4 L 0 1.1 A 

20 succenturiata 15 14.5 1.5 1.5 1.1 7 420 5 L 0 0.9 A 

21 CIRCULAR 17 17 2.2 2.2 1.5 16 940 4 L 0 0.9 A 

22 CIRCULAR 16 14 1.4 2 1 6 324 1 R 0 1 A 
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23 CIRCULAR 17 20 1 1 1.5 5 492 5 L 0 1.5 A 

24 OVAL 17 12 2.1 1.7 1.1 10 463 4 L 0 0.6 A 

25 OVAL 18.4 12.8 2.4 2 1.5 12 628 5 NIL 0 1.2 P 

26 CIRCULAR 13.5 16 2.5 2 1.5 4 528.5 4 R 0 1.7 P 

27 CIRCULAR 17 15.5 1.5 1.2 0.8 9 495 5 L 0 1.2 A 

28 CIRCULAR 15 14 2.5 2.8 1.4 6 493 1 L 0 1 A 

29 CIRCULAR 15 16 2.2 2.1 1.1 12 428 4 R 0 1.1 A 

30 OVAL 17 11 1.8 1.4 1 9 312 4 L 1 1.2 A 

31 CIRCULAR 20 19 1.2 1 0.6 14 432 4 L 0 0.6 A 

32 CIRCULAR 16 15.5 1.7 1.8 0.9 6 328 1 L 1 1.2 A 

33 TRIANGLE 14 17 1.8 1 0.9 7 371 4 L 1 1 A 

34 OVAL 14 11.2 1.5 1.7 0.8 10 470 4 L 1 1 A 

35 OVAL 21.2 16.5 2.1 1.5 1 7 654 5 R 1 1.4 P 

36 CIRCULAR 15 15 2 2.5 1.7 12 558 5 L 1 1.5 A 

37 CIRCULAR 15 13 2.5 2.6 1.5 6 465 4 L 1 1.2 A 

 

KEY TO MASTER CHART 

d -  Diameter     Cal - Calsification   1 - Central Insertion 

t - Thiuckness    A - Absent   3 - Velamentous Insertion 

C - Cotyledons    P - Present   4 - Eccentric Insertion 

Wt - Weight    R - Right    5 - Marginal Insertion 

UC  - Umbilical Cord   L - Left    
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MASTER CHART 

PIH Placenta 

S.No. shape d1 d2 t1 t2 t3 C Wt U.C inser spiral turn knot U.C dia Cal 

01 CIRCULAR 15 17 1.6 1.4 0.9 8 378 4 L 0 1.2 A 

02 OVAL 19 14 1.4 1.6 0.7 7 570 5 L 1 1.1 P 

03 CIRCULAR 16 18 1 1.1 0.8 14 421 1 BOTH 3 1.4 A 

04 OVAL 25 20 2.3 1.8 1 18 400 5 BOTH 1 0.7 P 

05 CIRCULAR 17 14 1.4 1.4 0.9 8 379 4 BOTH 1 0.7 A 

06 CIRCULAR 15 15 1.8 1.8 2.1 9 498 4 R 0 0.8 P 

07 IRREGULAR 12.5 14.5 1.8 1.1 0.6 10 389 4 NIL 0 0.8 A 

08 CIRCULAR 13 13 1.8 1.3 1 5 370 3 L 0 1 A 

09 OVAL 19 14 2 2.3 1.5 10 550 5 BOTH 1 0.9 P 

10 OVAL 22 14 1.5 1.5 1 7 514 4 L 0 1 A 

11 HEART 15.5 13 1 1.4 1.2 9 445 5 L 1 1 P 

12 CIRCULAR 17 19 1.1 1.3 0.9 12 520 5 BOTH 3 1.1 P 

13 OVAL 21 13 1.5 1.3 1.1 5 450 5 NIL 0 1.2 A 

14 CIRCULAR 16 15.4 0.8 1.1 0.8 10 420 5 L 0 0.6 P 

15 CIRCULAR 17 15 2.1 1.8 1.2 13 507 4 L 0 0.9 P 

16 OVAL 14 10 0.9 1.1 1 11 296 5 BOTH 3 0.5 P 

17 CIRCULAR 16.5 17 0.9 0.5 0.6 8 391 1 L 0 1 P 

18 CIRCULAR 16 17.5 1 0.7 0.5 7 362 4 BOTH 2 0.9 P 

19 CIRCULAR 16 15.4 0.8 1.1 0.8 10 410 5 L 0 1.1 A 

20 OVAL 18 13 1.8 1.1 0.6 8 350 4 BOTH 1 1 A 

21 CIRCULAR 17.5 15 1.4 1.6 0.8 13 583 4 BOTH 3 1.3 P 

22 CIRCULAR 18.5 17 1.2 1 0.9 10 393 4 BOTH 0 1 P 

23 OVAL 15.4 11.3 1 1.4 1.2 9 420 1 BOTH 1 0.9 A 
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24 OVAL 14 9.7 0.9 0.5 0.6 7 369 4 NIL 0 0.6 A 

25 OVAL 16 11.8 0.8 1.1 0.8 10 440 4 R 0 1.1 A 

26 OVAL 16 12 1 1.1 1.8 14 608 4 L 0 1.5 P 

27 OVAL 18 13 1.8 1.1 0.6 6 465 4 BOTH 0 0.5 A 

28 CIRCULAR 13.5 12.3 1.6 1 0.6 8 451 4 BOTH 0 1.1 A 

29 CIRCULAR 15.7 14 1 1.4 1.2 10 450 5 L 0 0.8 P 

30 IRREGULAR 14 12 1.8 1.3 1 12 420 5 NIL 0 1.3 A 

31 OVAL 17 11 1.1 1.3 0.9 10 470 4 BOTH 1 0.9 P 

32 CIRCULAR 18 15 1.4 1.6 0.7 13 465 5 BOTH 1 0.8 A 

33 OVAL 16 11.2 0.8 1.1 0.8 16 459 4 BOTH 1 1 A 

34 OVAL 18 14.2 1.2 1 0.9 15 550 3 BOTH 2 1.4 P 

35 CIRCULAR 15 12 1 1.2 1.1 16 570 4 BOTH 3 1.3 P 

36 OVAL 17 13.3 2.1 1.8 1.2 15 380 4 BOTH 3 1.2 P 

37 CIRCULAR 18 15.2 1.4 1.6 0.7 12 376 5 BOTH 1 1 A 

 

KEY TO MASTER CHART 

d -  Diameter     Cal - Calsification   1 - Central Insertion 

t - Thiuckness    A - Absent   3 - Velamentous Insertion 

C - Cotyledons    P - Present   4 - Eccentric Insertion 

Wt - Weight    R - Right    5 - Marginal Insertion 

UC  - Umbilical Cord   L - Left   
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MASTER CHART 

GDM Placenta 

S.No shape d1 d2 t1 t2 t3 C Wt U.C inser spiral turn knot U.C dia Cal 

01 CIRCULAR 13 14.5 1.9 1.5 0.6 8 410 4 L 0 0.6 A 

02 CIRCULAR 16 17 1.5 1 0.8 16 465 4 BOTH 2 1 A 

03 OVAL 19 16 2 1.7 1.2 14 610 1 BOTH 4 1.4 P 

04 TRIANGLE 18 16 1.7 1.5 1.2 15 582 4 L 0 1 P 

05 CIRCULAR 14.5 14.5 2.4 2.2 1.5 18 446 4 NIL 0 1.3 A 

06 OVAL 16 13.2 1.9 1.7 0.8 12 550 5 L 0 1.1 P 

07 CIRCULAR 15.5 14 2.5 2.3 1.3 6 497 4 L 0 0.8 A 

08 OVAL 19 14.5 2.3 1.8 1.4 13 550 1 BOTH 0 0.7 A 

09 CIRCULAR 16 14.2 1.8 1.6 1.3 14 465 4 L 0 1.2 A 

10 OVAL 20 13 2.2 1.5 1 13 510 4 L 0 1 P 

11 CIRCULAR 14 12 1.6 1.2 1 10 398 4 L 0 1 A 

12 OVAL 18.5 15.8 3 2.3 1.5 18 721 4 L 0 1.5 P 

13 CIRCULAR 17 16.2 1.8 1.4 1.2 12 595 1 L 0 1.2 P 

14 CIRCULAR 17 15 2.1 1.8 1.3 13 585 4 L 0 1.4 P 

15 irregular 19 17 2.2 2 1.5 14 629 5 L 0 1.3 A 

16 CIRCULAR 17 16.5 2.8 2.2 1.8 13 523 5 BOTH 1 1.1 P 

17 OVAL 13 18 2.2 2 1.5 10 470 5 L 0 1 P 

18 OVAL 18.5 15 2.1 1.9 1.4 12 583 4 BOTH 1 1.2 A 

19 CIRCULAR 16 15 1.9 1.5 0.9 10 570 4 BOTH 0 1.3 P 

20 CIRCULAR 20 17 2.8 2.4 1.5 15 610 4 NIL 2 1.5 P 

21 OVAL 14 19 2.2 2 1.5 16 533 5 NIL 1 1 A 

22 OVAL 16.5 14.5 2.6 2 1.2 9 471 5 BOTH 3 1.5 A 
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23 CIRCULAR 15 16 1.7 1.5 1 10 390 4 L 0 1 A 

24 OVAL 16 12 2.5 1.8 1.4 14 489 4 L 0 1.2 P 

25 CIRCULAR 13.5 16.5 2.3 1.8 1.2 9 567 5 BOTH 0 1.3 P 

26 OVAL 23 19 2.9 2.3 1.2 12 733 1 L 0 1.5 A 

27 CIRCULAR 15 16 2.4 1.9 1.6 8 540 5 R 0 1.4 P 

28 CIRCULAR 18.5 16.5 2.8 2.1 1.2 12 598 4 NIL 0 1.2 P 

29 irregular 16 14.4 1.5 1.3 1.2 15 490 5 R 0 1.2 A 

30 CIRCULAR 19 18.5 1.7 1.4 1.3 13 578 4 L 2 1.1 P 

31 CIRCULAR 18 16.8 2.7 2.2 1.4 15 625 1 BOTH 1 1.4 P 

32 CIRCULAR 17 15 2.8 1.5 1.2 14 524 4 L 0 1.1 P 

33 CIRCULAR 16 15 2.2 1.7 1.4 10 590 5 L 0 1.2 A 

34 OVAL 16.5 13.5 2 1.5 1.3 11 498 4 L 0 1.5 P 

35 CIRCULAR 14 12 2.4 2 1.5 7 528 5 R 0 1 P 

36 CIRCULAR 16 17 2 1.8 1.2 14 487 5 L 1 0.9 A 

37 OVAL 19 14.5 2.2 1.8 1.5 12 590 4 L 0 1.3 A 

 

KEY TO MASTER CHART 

d -  Diameter     Cal - Calsification   1 - Central Insertion 

t - Thiuckness    A - Absent   3 - Velamentous Insertion 

C - Cotyledons    P - Present   4 - Eccentric Insertion 

Wt - Weight    R - Right    5 - Marginal Insertion 

UC  - Umbilical Cord   L - Left  
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MASTER CHART 

THYROID Placenta 

S.No shape d1 d2 t1 t2 t3 C Wt U.C inser spiral turn knot U.C dia Cal 

01 OVAL 21 18.5 2 1.8 0.6 11 487 4 L 0 1.1 A 

02 OVAL 21 16.4 1.9 1.7 1.4 15 538 1 L 0 1.3 P 

03 CIRCULAR 19 18.2 2 1.7 1 12 473 1 L 0 1 A 

04 OVAL 18.5 15 1.7 1.4 0.9 9 480 4 L 0 1.1 P 

05 KIDNEY  20 13 2.5 2.3 1.4 13 590 4 BOTH 3 1.2 P 

06 OVAL 18 14.2 2.6 1.9 1.1 8 515 5 L 0 0.9 A 

07 CIRCULAR 21 20.5 2 1.5 1.3 15 545 4 L 0 1.1 P 

08 CIRCULAR 19 18.5 1.7 1.3 1 9 380 4 R 0 1.4 A 

09 OVAL 14.5 10.5 1.8 1.6 1.3 6 400 4 NIL 1 0.8 A 

10 OVAL 17.5 15 2 2 1.8 7 484 5 L 0 1 P 

11 CIRCULAR 18 16.2 1.9 2 1.2 12 545 5 L 0 1.1 P 

12 CIRCULAR 22 21 2.5 1.5 1.5 14 787.5 1 BOTH 3 1.4 P 

13 OVAL 20 15 2 1.5 0.7 7 415.5 4 NIL 0 1 A 

14 OVAL 17 14.5 2.1 1.2 1 7 374 4 L 0 1.2 P 

15 OVAL 20 16 1.8 1.2 1.1 13 487 5 L 0 1.3 A 

16 OVAL 20 16.8 2.3 1.5 1 15 538 4 L 2 1 P 

17 CIRCULAR 18 17.6 2 1.7 1.2 10 473 1 L 0 1.1 A 

18 OVAL 19 15.3 1.7 1.5 0.9 9 480 5 R 1 1.2 A 

19 CIRCULAR 17.8 16 2 1.7 1 12 520 5 L 0 0.9 P 

20 OVAL 18.8 15 1.9 1.5 1.2 11 515 4 L 1 1.1 P 

21 CIRCULAR 14.5 12.5 2.2 1.8 1.1 14 545 1 R 0 1.4 A 

22 CIRCULAR 18 17.6 2 1.8 0.9 13 380 4 L 1 0.8 A 

23 OVAL 14.5 10.5 2.2 1.2 1 9 400 5 L 0 1 P 

24 OVAL 18 14.2 1.8 1.6 1.2 15 684 5 BOTH 3 1.1 P 

25 CIRCULAR 16.5 15.2 2 1.9 1.4 10 545 1 R 0 1.4 A 
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26 OVAL 20 16 2.4 1.8 1.2 9 638 4 L 0 1 A 

27 OVAL 16.5 12 2 1.2 1 12 480 5 L 1 1.2 A 

28 CIRCULAR 15.5 14 2.2 1.5 1.3 10 515 1 L 0 1.3 P 

29 OVAL 17 12 2 1.8 1.1 10 545 4 L 0 1 P 

30 CIRCULAR 14.8 13.2 2.2 1.5 0.8 7 484 4 R 0 1.1 A 

31 OVAL 18 14 1.8 1.6 1.2 11 473 4 NIL 1 1.2 P 

32 CIRCULAR 17 16.5 2 1.7 0.9 12 487 4 L 0 1.1 P 

33 OVAL 19 15 1.6 1.6 1.5 9 515 5 L 0 1.2 P 

34 OVAL 16.7 12.5 2.4 2 1.4 12 600 4 L 0 1.3 A 

35 IRREGULAR 16.5 14.5 1.8 1.2 1 10 390 1 R 0 1.2 P 

36 CIRCULAR 15 13.5 2.4 2 1.6 7 590 4 BOTH 2 1 P 

37 OVAL 18 14 1.7 1.7 1.2 8 582 5 L 0 1.2 A 

 

KEY TO MASTER CHART 

d -  Diameter     Cal - Calsification   1 - Central Insertion 

t - Thiuckness    A - Absent   3 - Velamentous Insertion 

C - Cotyledons    P - Present   4 - Eccentric Insertion 

Wt - Weight    R - Right    5 - Marginal Insertion 

UC  - Umbilical Cord   L - Left  

 



Figure 1 : Normal Placenta 

 

 

 

 

 

 

 



Figure 2 : Circular Shape 

 

 

 

Figure 3 : Oval Shape 

 

 

 

 

 



Figure 4: Heart Shape 

 

 

 

Figure 5 :Kidney Shape 

 

 

 

 

 



Figure 6: Placenta Succenturiata 

 

 

Figure 7: Umbilical cord – Marginal insertion 
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Figure 8: Umbilical cord – Eccenteric insertion 

  

 

 

Figure 9: Umbilical cord- Central inertion 
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Fig 10: Velamentous insertion 

 

Figure 11 : Weight of placenta 
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Figure 12 : Maternal Surface Cotyledons 

 

 

Figure 13: False Knot in Umbilical cord 

 



Figure 15: Umbilical cord diameter 

 

 

Figure 14 : Spiral turns in Umbilical cord 

Both right and Left 

 



Fig 16 : Umbilical cord -Left turn 

 

Fig 17- Calcification  in Placenta 

 

 

 



Figure 18 : Villous agglutination 

 

 

Figure 19 : Villous thrombosis 

 

 

 

 

 

 

 



Figure 20 a : Syncytial knots 

 

 

Figure 20 b : Syncytial knots 

 

 

 

 

 

 



Figure 21 : Perivillous and intervillous fibrin deposition 

 

 

Figure 22 : Perivillous fibrin 

 

 

 

 

 

 



 

 

 

 

 

 

Fig 23: Normal placenta 
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