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Morphological and Morphometrical Study of Umbilical
Cord of Newborn Babies
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Summary:

Morphological and morphometric study of umbilical cord on 50 newborn babies were carried
out during January to December 1998 at Bangabandhu Sheikh Mujib Medical University,
Dhaka to expand the knowledge of gross anatomy of the umbilical cord of Bangladesh. The
length of the cords were irrespective of sex ranged from 28 to 93 cm with a mean (£SD) of 55.6
(£10.78). The length of the umbilical cords of males were significantly longer than female
(P<0.001). The diameter of the cords irrespective of sex were varied from I to 1.9 cm with a
mean (£SD) of 1.45+0.31 c¢cm. The mean circumference length percentage ratio index of
umbilical cord was 8.31. Thirty-three (66%) cords were inserted eccentrically, all being
paracentral in position. The rest were inserted centrally. False knots were more frequent (47;
94%). Only one (2%) showed a true knot in addition of false knot. In 2(4%) cases cord had not
any true or false knot. It is concluded that the gross morphological and morphometrical features
of the umbilical cord in Bangladesh appear to be similar to those described in western
literature.
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Introduction:

Reduced blood flow due to any morphological
or pathological changes in the umbilical cord
hampers proper fetal development and growth,
and may be associated with abnormalities of
babies or even death. Among the gross
morphological features, length of the umbilical
cord shows a wide range of variation, ranging
from 15 to 130 cm'. Abnormally long and short
cords have been claimed to be associated with
intrapartum complications as well as congenital
abnormalities’®. Diameter of umbilical cord
may also be variable. An abnormally large or
smaller diameter may be associated with
perinatal problems and congenital anomalies
and even may lead to fetal death from anoxia >
?. The insertion of the cord into the placenta
may be central or eccentric. Eccentric cord
insertion can be associated with morphological
anomalies of placenta as well as clinical
problems®. With the above background and
rationale in mind, the present study was done
to expand the body of knowledge of gross
anatomy of the umbilical cord Bangladesh with
a view to establish a normal standard on which
further research can be based in understanding
the clinical variations.
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Materials and methods:

The present case control study was carried out
on 50 umbilical cords with placenta of
Bangladeshi women. The specimens were
collected from Department of Obstetrics and
Gynaecology, Bangabandhu Sheikh Mujib
Medical University Dhaka, Lutfa Nursing
Home and Family Health Care, Mirpur Dhaka
and Dhaka Medical College Hospital, Dhaka,
during January to December 1998. The age of
the mothers was ranged from 17 to 36 yrs;
height range from 127.6 cm to 138.6 cm, and
weight from 45 kg to 76 kg respectively. Out of
50 normal deliveries at 38-40 weeks of
gestation, 25 umbilical cords with placenta was
taken from male child and 25 from female
child. Mothers with blood pressure not
exceeding 125/85 mmHg were included.
Multiple pregnancy and mothers with history
of diabetes were excluded from the study.

The umbilical cords were separated 5 cm away
from the newborn and was ligated at the separated
ends and taken out after the delivery of the
placenta. The length of the umbilical cord was
measured by a metallic tape in cm in labor room
within half an hour of delivery. The length
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of umbilical cord measured both the
segment attached to the fetus and the
segment attached to the placenta.

Circumference of the cords was measured at
the fetal end, mid-point and at placental end
by thread. At each place, two readings were
recorded. Then the thread was measured by
a metallic tape. Finally, the mean
circumference of the umbilical cord was
taken from these measurements.
Circumference was then converted into
diameter.

Circumference length percentage ratio
index, was made by dividing the
circumference of the cord by its length and
multiplying the result by 100. Thus, this
index would be directly proportional to the
cord diameter and inversely proportional to
the cord length. No index was available
from normal mother but with overt diabetic
mother'’. When there was a visible swelling
in a cord without a knot it was recorded as
false knot. Number of true or false knots
present in the cords were counted. When the
cord was inserted at the center or within 2
cm of the center of placenta, it was recorded
as central insertion. When the cord was
attached at or within 2 cm of the placental
margin, it was recorded as marginal or
peripheral insertion. And when inserted in
between, it was recorded as paracentral
attachment. These measurements had been
done with little modification of others >!%13,
Paracentral and marginal insertion are

together known as eccentric insertion '*,

Results:

All of 50 umbilical cords had two umbilical
arteries and one umbilical vein. False knots
were present in 47(94%) cases. In one cord
(2% cases) a true knot and a nucal cord (the
cord was placed round the neck of the baby)
was present along with false knot. In 2(4%)
cases cord had not any knots (false or true
knot). Two-third of the cords 33(66%) were
eccentrically inserted to the placenta while
the rest 17(34%) were centrally inserted. All
eccentric insertions were “paracentral”. No
marginal insertion was present.
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The length of the umbilical cord varied
widely, ranging from 28 to 93 cm with a
mean of 55.6(£SD 10.78) cm irrespective of
sex (Table-1). Table II shows that in half of
the cases, the length was between 51 and 60
cm. In 90% cases the length was between 41
and 70 cm. In two (4%) cases length was
below 40 cm. These were cords of female
child. In three (6%) cases the length of the
cord were above 80 cm and these were from
male child. The mean length of the male
babies was significantly longer (P< 0.01)
than that of the female (Tablel).

Table-1
Length of the umbilical cord in relation to sex
(n=50)
Group Rang  MeanxSE(cm)
Female 28-69 51.48%+7.72
Male 45-93 59.11£11.93%*
** P<0.05.
Table-11
Frequencies of different length of the umbilical
cord (n=50).
Length Female (n=25) Male (n=25)
of the
Umbilical cord (cm)
21-30 0 1
31-40 0 1
41-50 4 7
51-60 11 15
61-70 7 1
71-80 0 0
81-90 2 0
91-100 1 0

Mean diameter of umbilical cord was
1.45+0.31cm irrespective of sex (Table-III).
Table IV shows the frequency distribution
of diameter of umbilical cord. More than
half 62% cases the diameter was between
1.4 and 1.9 cm while 22% had diameter of
less than 1.2cm (Table-1V). The mean
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diameter of the umbilical cord of male was
slightly larger than that of the female
(Table-IIT) but this difference was not
significant (P>0.05).

TABLE 111
Diameter of the umbilical cord in relation to sex
(n=50)
Group Rang Mean=SE(cm)
Female 1.0-1.8 1.41£0.31
Male 1.0-1.9 1.0£0.32cm ¥
P=0.929

¥ Not significant, P>0.05.

TABLE -1V
Frequencies of different diameters of the
umbilical cord (n=50)

Diameter of the Female Male
Umbilical cord cm n=25 n=25
1-1.1 6 5
1.2-1.3 5 3
1.4-1.5 4 5
1.6-1.7 3 3
1.8-1.9 7 9

Circumference length percentage ratio index
of the umbilical cord irrespective of sex was
8.31. In female babies, it was 8.67 and in
male babies, it was 7.95. As this index was
directly proportion to the cord diameter and
inversely proportional to the cord length, it
was larger in female baby.

Discussion:

In the present study, the umbilical cord
length was found similar to that reported in
other studies in Bangladesh and abroad %!
22 Thus racial factor has no influence on the
length of the umbilical cord. Some authors
have addressed the question as to what
factors influences the cord length. Weight of
the newborn seems to have an influence on
cord length 121617,

Any cord longer than 100cm is considered
as a long cord and shorter than 40 cm in
length as short cord *°. Long cord may be
associated with prolapse of the cord, true
knot, and coil round the body. All these

2002 Vol. 17 No. 2

have potentiality of producing fetal distress
through compression®™*. Short cord may

lead to delay in second stage of labor,
rupture of the cord, placental abruption,
inversion of wuterus, cord herniation,
irregular  fetal  heart tone, breach
presentation, twinning, maldevelopment of
central nervous system etc'™ It is claimed
that the length should be at least 32 cm for
normal vaginal delivery*. It has also showed
that normal gestation and parturition can
occur with any cord length between 20 and
100 cm*. However, it is difficult to set upper
or lower cut off values beyond which
problems would ensue. In present study cord
length ranged from as low as 28 cm to as
high as 93 cm. All the cases were normal
vaginal delivery.

The diameter of the umbilical cord in the
present study ranged from 1 to 1.9 cm with
mean (£SD) of 1.45£0.31cm with no
significant difference from the findings of
foreign data >*2%2, A diameter of less than
lem have been called “Thin cord” and the
diameter greater than 4 cm have been called
“Megacord”>°. Megacord is associated with
persistence of urechus or herniation of the
bowel®. Thin cord may be associated with
perinatal problems and even with fetal death
2, Peripartum morbidity was greatest in the
presence of thin cord %2, Thin cord occurred
due to absence of Wharton’s jelly, stenosis
or obliteration of cord vessels and
intravascular cord thrombosis’. Megacord
was found due to infiltration of urine®. In
present study no cord diameter was below
lem or above 1.9 cm. This may ensue the
normal delivery.

It is assumed that length and circumference
may have impacts upon each other. With
this view in mind, this circumference length
percentage ratio index has been postulated.
No literature is however available for
comparison of normal circumference length
percentage ratio index. But one researcher
worked on overt diabetic mother ''. She
found that the circumference length
percentage ratio index of overt diabetic
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mother was significantly lower than my
findings. She also found that the weight of

the fetus and the length of the umbilical
cord are larger in diabetic mother. This
larger length could have influence on
significantly lower circumference length
percentage ratio index.

The incidence of the true knots in present
study was 2% in contrast 0.5 to 1%
described elsewhere!®?. True knots if
formed in early pregnancy and if tightens
during active fetal movement may interfere
with fetal circulation leading to abortion or
death of fetus 2!. In present study 47 out of
50 cords were false knots, one of the 47
indeed a true knot. It is stated that false
knots are developmental variation without
clinical importance." 3%, In one case of the
present study the cord was nuchal (i.e. wind
around the neck of the fetus). It did not
seem to produce any fetal complication. It is
claimed that in one-fifth of all deliveries
cord loops around the neck and does not
create any fetal risk?® 2!

The type of insertion of the umbilical cord
was central in 34% and eccentric in 66%
cases with no marginal or velamentous
insertion and all eccentrics being in
paracentral position. These findings were
consistent with that of other Bangladeshi
workers in their respective studies'®!>!3
Various international studies stated that
central type of insertion occurred in the
majority cases 2°. The discrepancy regarding
the naming of the different types of insertion
dates back to 1968 on account of different
criterion for central or ecentric positions!?.
However, some workers accepted that,
central and paracentral are normal but
marginal and velamentous are abnormal
type of insertions °. Thus the lack of any
significant clinical problems of the patient
in the present study supported the above
contention.

Acknowledgements:

We express our indebtedness and heartfelt
gratitude to Bangladesh Medical Research
Council (BMRC) for their partial grant
under UNFPA research program to conduct
the study.

Shamima Parvin Lasker et al.

References

1.Adinma JI. The umbilical cord: a study of 1000 consecutive
deliveries. Int J Fertil Menopausal stud 1993; 38 (3):175-9.
2.Rayburn WF, Beynen A, Brinkman DL. Umbilical cord length
and intrapartum complications. Obst. Gynec 1981;57(4):450-2.
3.Miller ME. Higginbottom M, Smith DW. Short umbilical cord:
its origin and relevance. Pediatrics 1981;67(5):618-21.

4.Naeye RL. Umbilical cord length: clinical significance. J Pediatr
1985;107(2):278-81.

5.Philippe E, Sauvage JP. The placenta and its membranes. In: Iffy
L, Kaminetzky HA, editors. Principle and practice of obstetrics
and perinatology. New York: A Willey Medical Publication,
1981:181-240.

6.Patel D, Dawson M, Kalyanam P, Lungus E, Weiss H, Flaherty
E, et al. Umbilical cord circumference at birth. Pediatr Forum
1989; 143:638-9.

7.Ente G, Penzer PH. The umbilical cord: normal parameters. J R
Soc Health 1991;111(4):138-40.

8.Qureshi F, Jacques SM, Marked segmental thinning of the
umbilical cord vessels. Arch Pathol Lab Med 1994;118(8):826-30.
9.Hallak M, Pryde PG, Qureshi F, Johnson MP, Jacques SM,
Evans MI. Constriction of the umbilical cord leading to fetal death.
A report of three cases. J Reprod Med 1994;39(7):561-5.

10.Afroze A. Anatomical aspects of human umbilical cords in
neonates of Bangladesh [thesis]. Dhaka: University of
Dhaka,1992.

11.Anwer S. The gross and histological features of the human
placenta: A case control study [thesis]. Dhaka: University of
Dhaka, 1999.

12.Ara G. A study of the effects of age, parity and duration of
pregnancy on the morphology and histology of human placenta
[thesis]. Dhaka: University of Dhaka, 1977.

13.Purola E. The length and insertion of the umbilical cord. Ann
Chir Gynec Fenn 1968; 57:621-2

14.Sultana N. Histomorphological study of human placenta in
eclampsia [thesis]. Dhaka: University of Dhaka,1993.

15.Walker CW, Pye BG. The length of the human umbilical cord.
A statistical report. Med J 1960; 20:546-8.

16.Agboola A. Correlates of human umbilical cord length. Intl J
Gynaec Obst 1978; 16(3): 238-9.

17.Nnatu S. Length of human umbilical cords in African
population. J Natl Med Assoc 1991; 83(1):33-6.

18.Sarwono E, Disse WS, Murphy OHM, Oosting H, De Groot CJ.
Umbilical cord length and intrauterine wellbeing. Pediatr Indones
1991; 31(5-6): 136-40.

19.Wu JF, Chang SY, Hsu TY, Hsich CH, Kung FT, Hwang FR,
et al. Multivariate analysis of the relationship between umbilical
cord length and obstetric outcome. Chang Keng I Hsuesh
1996;19(3):247-52.

20. Moore KL, editor. The developing human, clinical oriented
embryology. Philadelphia: WB Saunders Company,1973.
21.Pansky B. editor. Review of medical embryology. New York:
MacMillan Publishing Co. Inc. 1982.

22.Nadkarni BB. Congenital anomalies of the human umbilical
cord and their clinical significance: a light and electron
microscope study. Ind. ] Med Res 1969; 57:1018-27. 51
23.Silver RK, Sharon L, Dooley SL, Tamura RK, Lepp .
Umbilical cord size and amniotic fluid volume in prolonged
pregnancy. Am J Obst Gynec 1987; 157(3): 716-20.

51



