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Vascular Pattern of Chorionic Blood Vessels of Placenta
and its Correlation with the Birth Weight of Neonate
Patrón Vascular de los Vasos Sanguíneos Coriónicos de la Placenta
y su Correlación con el Peso al Nacer del Recién Nacido
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SUMMARY: Two hundred fresh full term placentae of normal pregnancies were collected from the department of Obstetrics
and Gynaecology, RIMS, Ranchi, Jharkhand, India to observe the incidence of vascular pattern of chorionic blood vessels of placenta
and to note the relationship between vascular pattern of placenta and the birth weight of neonate. Dye was injected into umbilical vessels
under normal physiological pressure and diameter of chorionic blood vessels were taken at the centre and periphery. Two types of
vascular pattern of chorionic blood vessels of placentae were observed- Dispersal and Magistral. Dispersal pattern was found in 63%
cases and magistral pattern was observed in 37% cases. An interesting observation was noted that the birth weight of neonate was higher
in magistral pattern in comparison to dispersal pattern in both sexes.
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INTRODUCTION

Placenta is a choriodecidual structure, developing
during pregnancy and carries vital functions of the foetus
such as respiration, nutrition and excretion. Its foetal surface
is covered with smooth glistening membrane, amnion, which
can be easily stripped upto the umbilical cord. The surface
of chorion thus exposed is also smooth and running in
between its two layers are the branches of umbilical vessels
called chorionic vessels and are most firmly secured in place. These vessels are responsive to vasoactive substances
but morphologically, histologically and functionally they are
peculiar (Cunnigham et al., 2001).
Initially the arteries of human placenta is described
being similar in their arrangement to the spokes of wheel
(Frazer, 1923). In another study, it is explained as a star like
radiation and the vessels are described as falling into primary,
secondary and tertiary groups (Bacsich & Smout, 1938). But
later on, the vascular pattern of placenta is described as of
two types - Magistral and Dispersal (Shordania, 1929). In
the dispersal type, the umbilical vessels undergo successive
divisions with gradually diminishing caliber towards
*

periphery, giving it the star pattern, while in the magistral
type, the umbilical vessels give small side branches and
almost reach the placental margin without marked reduction
in caliber, appearing as V pattern. There is no correlation
observed between the vascular pattern, placental area
supplied and surface anastomosis. So all arteries are
considered as end arteries (Franken et al., 1958).
The incidence of dispersal pattern is 63% and that of
magistral is 37% (Cunnigham et al.). There is no relationship
between the vascular pattern of chorionic blood vessels of
placenta and development of the foetus (Wilkins, 1954;
Smart, 1962). In another study, it is described that there is a
significant relationship between the pattern of branching,
number of primary divisions of arteries and veins and weight
of the foetus (Bhargava & Raja, 1970; Shordania; Bacsich
& Crawford).
Till date, the study on the vascular pattern of chorionic
blood vessels of placenta lagging behind and most
importantly there are difference of opinions on the its relation
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to the foetal development. The present study aims to observe the incidence of vascular pattern of chorionic blood
vessels of placenta in Indian population and to know the
correlation between vascular pattern and the birth weight of
neonate in both sexes which is an indicator of foetal
development in normal pregnancies.

. Half or less than half, it is categorized into dispersal type
. More than half, then it is categorized into magistral type.
Simultaneously birth weight of the neonate was also
noted. Mean and standard deviation of all observations were
calculated.
Mean is the arithmetic mean of all observations. Standard deviation is measure of variation. It is defined as root mean - square deviation (Park, 2002).

MATERIAL AND METHOD

Two hundred fresh, undamaged full term placentae
of normal pregnancies were obtained from labour room of
the department of Obstetrics and Gynaecology, Rajendra
Institute of Medical Sciences, Ranchi, Jharkhand, India, over
a span of two years. All the placentae were washed in running
water. Amnion was stripped till umbilical cord. Blood clots
were removed from the chorionic blood vessels, initially by
digital pressure and later on by irrigation with saline under
60-80 mm hg of pressure. Water from the vessels was removed by acetone. Methylene blue was injected into the artery
and eosin into the vein under normal physiological pressure
of umbilical blood vessels. The injection was continued for
18-20 hrs. Diameter of the chorionic blood vessels was taken
vernier caliper at the site of insertion of umbilical cord (C)
and at the periphery (P).
It was categorized into two groups on the following
criteria If the ratio of diameter of chorionic blood vessels of
placenta at the periphery and at the centre (P/C) is:

RESULTS

Two hundred fresh full term placentae were taken
for study. After washing and injecting the dye under normal
physiological pressure, diameters of chorionic blood vessels
of placentae were measured. Two types of vascular pattern
was observed- Dispersal and Magistral. In the dispersal
pattern, diameter of chorionic blood vessels showed
decreasing trend from the centre to periphery (Fig 1), while
in the magistral pattern, diameter of chorionic blood vessels
was almost same throughout its whole extent (Fig 2). The
incidence of dispersal pattern was found in 126 (63%)
placentae and that of magistral pattern was present in 74
(37%) placentae (Table I). In all cases, arteries and veins
had a similar pattern.

Table I. Incidence of the vascular pattern of chorionic blood vessels of
placenta.
Vascular
Total number of plac entae
Pattern
Dispersal

Male (99)

Female (101)

59

67

Total (200) n (%)
126 (63%)

Magistral

40

34

74 (37%)

Table II. Correlation of the vascular pattern of chorionic blood vessels of placenta with the birth weight of
neonate.
Foetal birth weight (kg)
Dispersal Pattern (126)
Magistral Pattern (74)
Male (59)

Female (67)

Male (40)

Female (34)

1.5-2

3

5

2

3

2-2.5

18

36

5

16

2.5-3

19

22

10

9

3-3.5

10

3

16

4

3.5-4

9

1

7

2

Total number of placentae

59

67

40

34

Mean weight (kg)

2.78

2.47

3.01

2.58

Standard Deviation (SD)

0.51

0.33

0.46

0.44
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The vascular pattern of chorionic blood vessels of
placenta was correlated with the birth weight of neonate. Mean
and standard deviation of all observations was calculated
statistically. Mean birth weight of neonate in the disperal pattern
was 2.78 kg in case of males and 2.47 kg in case of females
while in the magistral pattern it was 3.01 kg in case of males
and 2.58 kg in case of females (Table II).

Fig. 1. Dispersal pattern of chorionic blood vessels.

of anatomists and embryologists worked through 1980s
to provide some basic knowledge (Cunnigham et al.).
There are few studies on the vascular pattern of
chorionic blood vessels of placenta. Initially the arteries
of human placenta are described being similar in their
arrangement to the spokes of wheel (Frazer). But later
on, the vascular pattern of chorionic blood vessels of
placenta is described as of two types - Magistral and
Dispersal (Schordania). In the dispersal pattern umbilical
vessels undergo successive divisions and rapidly
diminish in caliber, while in magistral pattern umbilical
vessels give side branches and the caliber of vessel is
almost equal upto periphery (Franken et al.). In another
study, it is observed that in the dispersal pattern, vessels
undergo succession of dichotomous division and rapidly
diminish in calibre and resemble in their arrangement
like spokes of wheel while in magistral pattern go along
with brush like vessels in cotyledon. They further held
the view that vascular character of foetal placental
vasculature is already recognizable at the 12th week of
pregnancy (Bacsich & Crawford). In the present study,
dispersal pattern showed successive divisions of
umbilical vessels with decrease in caliber from centre to
periphery while the magistral pattern showed fewer
divisions of blood vessels with appreciably no decrease
in diameter from centre to periphery.
The pattern of branching of blood vessel is disperse (with radiating spoke like arrangement) in 81 cases and magistral (with marginal cord attachment and
vascular channels) in 86 cases (Bhargava & Raja). The
incidence of dispersal pattern is 63% and that of magistral pattern is 37% (Cunnigham et al.). In the present
study, the incidence of both pattern in the Indian
population is similar to the above finding.

Fig. 1. Magistral pattern of chorionic blood vessels.
DISCUSSION

The placenta is a fascinating organ especially when its
function is considered. During its brief intrauterine existence
the foetus depends upon the placenta as its lungs, liver and
kidney. Despite its unassailable role in human development, the
study of placenta has lagged behind that of the foetus. A number
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It is noted that certain anatomic characteristic
such as pattern of branching, number of primary divisions
of arteries and veins are determined at an earlier stage
of development. After determination of these
characteristics, the parameters differentiate in response
to functional demands, stresses and strains in subsequent
developmental periods (Bhargava & Raja). Some authors
hold the view that no relationship exist between vascular
pattern of chorionic blood vessels of placenta and
development of foetus (Wilkins; Smart). In another study,
it is observed that there is significant relationship
between pattern of branching, number of primary
division of arteries and weight of the foetus (Bhargava
& Raja; Shordania; Bacsich & Crawford). In present
study, it is observed that there is significant relationship
between the vascular pattern and birth weight of the
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neonate. It is higher in magistral pattern in comparison to
dispersal pattern in both the sexes. It may be due to better
blood flow upto periphery in magistral pattern as the caliber

of chorionic blood vessels is considerably same to whole
extent. So, the foetus might be getting better nourishment
and oxygen for the growth.
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RESUMEN: Doscientas placentas de término de gravidez normales frescas fueron recogidas del departamento de Obstetricia y
Ginecología, RIMS, Ranchi, Jharkhand, India. Se observó la incidencia del patrón vascular de los vasos sanguíneos coriónicos de la
placenta y la relación entre el patrón vascular de ésta y el peso al nacer del recién nacido. Se inyectó tinta dentro de los vasos umbilicales
bajo presión fisiológica normal, y se tomaron los diámetros de los vasos sanguíneos coriónicos en el centro y la periferia. Dos tipos de
patrón vascular coriónicos se observaron en la placenta, disperso y magistral. El patrón disperso se encontró en el 63% de los casos y el
patrón magistral se observó en 37% de los casos. Una observación interesante mostró que el peso al nacer de los recién nacidos fue mayor
en el patrón magistral en comparación con el patrón disperso en ambos sexos.
PALABRAS CLAVE: Placenta; Patrón vascular; Vaso sanguíneo coriónico, Peso al nacer; Recién nacido.
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