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Introduction

Presentation and prolapse of the umbilical
cord are frequent obstetrical enrergencies asso-
ciated invariably with a high frrtal mortality.
Rhodes (1956) has estin.rated that in England
and Wales, prolapse of the cord is responsi-
ble for about 1,5(X) perinatal deaths annually,
and I in every 16 still births. A high propor-
tion of the fctuses are viable and devoid of
lethal congenital abnormalities, and should
theoretically at least be saved.

Regime of Investigation

This publication is a preliminary report,
and it is based upon study of all cases of cord
prolapse (including cord presentation) deliver-
ed in the Aberdeen Maternity Hospital during
the two-year period of 1959 to 1960. During
this period there were 7593 deliveries (Table
I) and of these 85 per cent (Table IV) were
hospital booked cases, i.e., patients who have
had their ante natal care by members of the
hospital staff. The remaining l5 per cent
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(Table IV) were emergency admissions into
hospital from the North-Eastern Regional area
of Scotland. As there is relatively little migra-
tion of this population (allowing for the
natural increase of population) and the inci-
dence of plolapse of the cord in each of the
two years is very similar, the findings pre-
sented in this study could be regarded as re-
presentative for this hospital.

Results

The incidence of cord prolapse in the hos-
pital 2-yea.r series is I in ll5 ca-ses (Table l)
and cord prolapse is responsible for 5.6 per
cent of all the hospital perinatal deaths. How-
ever, after onritting 2 stillbirths and 2 first-
week neonatal deaths (Table XI) where cord
prolapse was only incidental, this percentage
falls to 4.3 per cent.

Table ll shows that cord prolapse is as-
sociated with many obstetrical conrplications.
Ftrtal malpresentations, especially contplete
breech presentation, was found ti> be a con-

TABLE I

Incidence and Results

Total
Cases

No. of
Prolapsed Incidence

Cords
Perinatal Death Rate

Deliveries

Gross S.B.
Gross lst week NND

7593

207
111

o.g7%,
(l in I l5)
5.3%
6'ov('

66

1l

Gross Perinatal Death Rate.

: 5.6 per cent.
1

Corrected S.B. due to Cord Prolapse 9
Corrected lst week NND.

due to Cord Prolapse 5

Corrected Perinatal Death Rate

: 4.3 per cent.

4'4Yc'

4.3%

S.B. _- Still births NND. - Neonatal Deaths.

* Study undertaken during tenure of olrice as Honorary Re-
search Worker/Senior Registrar at Aberdeen l.'laternity Hos-
pital, Aberdeen University, Scotland, United Kingdom. This

publication is a preliminary report of an M. D. Thesis Pro-
ject, now being undertaken at the University of Singapore.
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TABLE II

Predisposing Causes of Cord Prolapse

Predisposing Causes No. of Cases Perceutage

Malpresentations
Prematurity ..: ...
Twins
Artificial Rupture of Membranes
Hydramnios
Disproportion ..
Minor Degree of Placenta Pravia
Fatal Abnormality
Unusually Long Cord (No record)
Other Causes (Minor)

29
l9
l5
l5

5

+

-1

I

43.9
28.8
22.7
22.7

7.6
6.1

4.5
t.5

t2 16.2

TABLE III

Fetal Salvage Rate

'fotal No. of Cord Prolapse Cases
Total No. of Perinatal Deaths
Uncorrected Perinatal Mortality
Perinatal Deaths not due to Cord Prolapse Table XI)
Corrected Perinatal Mortality

66
18

27.3%,
4

21.2%

TABLE IV

Fetal Mortality Studies in Hospital Booked and
Emergency Admissions

Percentage of Hospital Booked Deliveries at Aberdeen Maternity Hospital
during the 2-year period

Percentage of Emergency Admission Deliveries at the Aberdeen Maternity Hos-

pital during the 2-year period

8s%

1s%

Percentage of Cord Prolapses occurring in the Hospital Booked Deliveries '..
Percentage of Cord Prolapses occurring in the Emergency Deliveries ...
Percentage of Salvageable Fctal Deaths from Cord Prolapse in the Hospital

Booked Cases
Percentage of Salvageable Fctal Deaths fronl Cord Prolapse in the Emergency

Deliveries
Ratio of Fatal Mortality in the Hospital Booked Deliveries with Cord Pro-

lapse is 50 Per cent

8-5 per cent

Ratio of Fetal Mortality in the Enrergency Deliveries with Cord prolapse is

27.8 per cent

lSler cert

8s%
1s%,

5Oqa

27.8%

O.6qo

1.9%
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tributory factor in more than 40 per cent of
the cases. Prematurity, twins and artificial
rupture of the membrances were each found
to be responsible in about 25 per cent of
cases. Hydramnios has not been a major
factor (7.6 per cent), probably because of the
low incidence (l in 300 deliveries) of this
conditi<ln. No record of fcetal cord length
has been kept, and hence its importance
cannot be evaluated. "Other Minor Causes"
are varied, and their significance difficult to
evaluate.

TABLE VI

Fetal Mortality and Parity

Parity 1st 2nd 3rd & over

No. of Prolapsed
Cords

No. of Perinatal
Deaths

Mortality Rate

t7

2

t2%
5

26%

lt
37%

t9 30

The uncorrected perinatal mortality is
27.3 per cent and when those deaths not due
to prolapse of the cord are ontitted, the rate
falls to 21.2 per cent.

Clinical data as presented in Table lV
has not been made available fron.r other series
reviewed. Yet it presents a very illuminating
feature. Despite the fact that the ratio of
hospital booked deliveries/emergency admission
deliveries, and the ratio of cord prolapses oc-
curring in these two groups of deliveries are
constant (85 per cent: 15 per cent) it is found
that the fatal mortality is thrice as high (1.9:
0.6) in the emergency admissions with cord
prolapse. Further reference to this point will
be made in the discussion.

Although the bulk of the deliveries and
the cord prolapse cases (over 60 per cent)
occurred in patients under third parity, it is
evident from Table VI that the perinatal
mortality is lowest in Parity I and 2, and rises
steeply thereafter.

-IABLE VII

Fetal Mortality and Presentation

Fcetal Presentation Cephalic Breech Shoulder

No. of Prolapsed
Cords

No. of Perinatal
Deaths

Mortality Rate

43 l6 7

46

t4%
7

44vo s7%

Maternal Age Under 25
years

25 to 29 30 years
and over

TABLE V

Foetal Mortality and Maternal
Age

Table VII shows that the fatal mortality
with vertex presentation is the lowest (14 per
cent). In the breech cases prematurity is a
very inrportant contributory factor to the high
mortality, and delayed hospital admission is
an important factur in the shoulder pre-
sentations.

TABLE VIII

Fetal Mortality and Weight

Fcetal Weight Under 5i 1b. 5+-61 lb. Over 6i lb.

years

No. of Prolapsed
Cords

No. ol Perinatal
Deaths

Mortality Rate 33% 33%
No. of Prolapsed

Cords

No. of Perinatal
Deaths

Mortality Rate

t9 t5 32

18

2

llvn

2t

7 9

27

-) 5

16%,
Table V shows a rise of the perinatal mor-

tality in cord prolapse with mafernal age.

l0
s3% 20%
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Besides being an intportant predisposing
factor to cord prolapse (Table II) it is apparent
from Table Vlll and XI that the co-existence
of prematurity with cord prolapse carried a

fatal nrortality of over 50 per cent.

TABLE IX

l'etal Mortality and Time-Lag between

Detection of Cord Prolapse and Delivery

FGTAL SALVAGE IN CORD PROLAPSE

Betwee n
'I - 2 hours

ascertain in n.rost instances, and estimation of
the Detection-Delivery tinre interval is the
most likely to serve as a measure of the
Prolapse-Delivery time interval. Table IX
shows that the fcetal mortality is lowest (16

per cent) if delivery is effected within I hour
of detection, and fo:tal prognosis is very poor
after the 2-hour time lag.

Table X shows that delivery by Cresarean
Section gives the lowest perinatal mortality
(7 per cent). But if the dictunl of "lmmedi-
ate Delivery on Diagnosis" is to be inrplenlent-
ed then certainly delivery by forceps, breech
extraction, or internal version and breech ex-
traction can be effected more rapidly than
Cresarean Section when the diagnosis is nlade
in the second stage of labour. Two of the

breech extraction deaths were abnornlal
fetuses and further two were dead in utero
on adnrission, hence the corrected fctal nror-
tality in the breach extraction series is 21

per cent, and similarly the corrected mortality
for the internal version series is 33 per cent.

Detection Delivery
Time Lag

Under
I hour

r
.rs2

Or,.er
hou

No. of Prolapsed
Cords

No. of Perinatal
Deaths

Mortality Rate

Ll9 l0

t6%

8

Soqo

On studying the case records, the exaci
of prolapse of the cord was difficult to

1

8 2

29%,

e

TABLE X

Fetal Mortality and Treatment

Method of Treatment Caesarean Forceps
Section Delivery

Internal
Breech Ex- Version &

traction Brcech Ex-
tracti on

Cranio- Decapita-
tomy tion

Spontane-
ous Deli-

very

No. of Prolapsed Cords

No. of Perinatal Deaths

Mortality Rate

28

7%

13

2

rs%

t4
7

so%

I

I

100%

I

I

l00qa

5

3

4

22

60qo50,./r,

TABLE XI

Causes of the 18 Fetal Deaths based upon Autopsy
Findings

Fatal Deaths due primarily to lntra Uterine Asphyxia following Prolapse of the Cord
Fetal Deaths due partly to Asphyxia following Prolapse of the Cord and partly to

Prematurity

Total ...
Fcetal Deaths where Prolapse of the Cord was incidental
Causes of Death were as follows:--

Case 1: Anencephalic Fcetus (Stillbirth).
Case 2: Macerated Premature Stillbirth.
Case 3: Oesophageal Atresia. Died 2nd day post-operatively
Case 4: Oesophageal Atresia. Died 2nd day post-operatively

8

6

t4
4



Autopsy on all perinatal deaths in Aber-
deen Maternity Hospital is a routine proce-
dure, and Table Xl summarises the autopsy
findings of the l8 perinatal deaths in this
study. "Prolapse of the Cord" is contributory
or responsible for only 14 of the 18 deaths,
giving a corrected perinatal mortality of 21 .2
per cent.

Discussion

The incidence of prolapse of the cord in
hospital deliveries has been stated to vary
very widely from I in 74 deliveries to 1 in
l0l8 deliveries (Slate and Randall, 19.56), but
most hospital series display an incidence of
about I in 200 deliveries (Myles, 1959). The
high incidence of I in I l5 deliveries for Aber-
deen Maternity Hospital is probably due to
the heavy concentration of abnormal, and re-
latively large number of emergency obstetrical
cases from a large surrounding area, in tlte
hospital.

Table XII summarises the Fetal Mortality
Rate for Cord Prolapse cases, as reported in
various publications on this subject. T'hey
all refer to "Hospital Deliveries" rather than
to the total population. Further, in only four
of the thirteen series quoted, has correction
been made for fctal deaths where cord pro-
lapse is incidental and not the cause of the
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death. ln the present series and in those of
Rhodes (1956) and Cox (1951) the number of
cord prolapse cases reviewed is less than 100,
but the others are much larger. The uncor-
rected fctal nrortality varies widely from I L4
per cent to 52 per cent. The Aberdeen Mater-
nity Hospital rate of 27.3 per cent and cor-
rected rate of 2l .2 per cent is the second
lowest. The very low fetal mortality rate
of ll.4 per cent attained by Cox (1951) at
the Liverpool Maternity Hospital seems to
have been due to a planned attack at "Fatal
Salvage in Cord Prolapse," conducted by an
organised obstetrical team led by Cox per-
sonally. As a result of this experience he
advocated a policy of "lnrmediate Delivery
on Diagnosis, including the wider use of
Cirsarean Section in those cases where imme-
diate vaginal delivery was not possible. T'he
Cresarean Section rate was 37.1 per cent
(Table XIII) in his small series.

Since then several others, namely Rhodes
(1956), Myles (1959) and Selignran (1960) have
fully concurred with Cox's view, that to attain
n.raximal fetal salvage the principle of "lm-
n.rediate Delivery on Diagnosis" has to be im-
plenrented, provided that at the tinre of diag-
nosis the foctus appears to be free from con-
genital abnormalities, and is of viable ntaturity.
Thus obstetrical procedures, such as nranual
replacenrent of the cord, Duhrssen's incision

T. A. SINNATHURAY

TABLE XII

Review of Fetal Mortality Rates

Source Uncorrected Fcetal
Mortality Rate

Corrected Fatal
Mortality Rate

Rodes (1956)
Bourgois (1941)
Cope (1951)
Mengert and Longwell (1940) ...
Kurzrock (1q32)...
Slate and Randall (1956)
Morgan (1948)
Fenton and D'Esopo (1951)
Myles ( 1959)
Brandeberry and Kistner (1951)
Scligman (1960) . .

Personal Study (Table III)
Cox (1951)

s2%
49.1%
415%
46.6%
43.9%
42.8%
40.0%
37.s%,
36.4%,
35.3y.,
28.OVo

27.3%,
n.4%

40.6qo

29.3%,

21.2%,
11.4%
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TABLE XIII

Review of Relationship of Cesarean Section to Fatal
Mortality

Source
Uncorrected Fcntal

Mortality Rate
Cresarean

Section Rate

Rhodes (1956)
Cope (1951)
Fenton & D'Esopo (1951)

Myles (1959)
Seligman (1960) ...
Personal Study (Tables III & X)
Cox (1951)

s2 %,
47.5%,
37.5qo
36.1%,
28%
27.3
lt.4Vo

6%
t2%
3.s%,

19.4%
28%
42.4%
37.tqo

of the cervix, Braxton Hick's version and
hydrostatic ba-es, have been largely abandoned
in most hospitals. All such procedures are

associated with very high fatal mortality due
to asphyxia, resulting either from the delay
of delivery, from cord spasnt, or excessive
nranipulation (Fenton et al., l95l; Tables Vl
and VII). Table lX clearly shows that the
fetal n.rortality is lowest if delivery is effected
within one hour of diagnosing cord prolapse
(16 per cent) whereas the mortality is extreme-
ly high after a 2-hour lapse (80 per cent).
Similar conclusions were reached by Fenton
et al ., (1951) who showed a fctal mortality
rate of over 70 per cent after a 3-hour lapse.

In implementing the policy of "lmnlediate
Delivery on Diagnosis," va,uinal delivery, either
by forceps or breech extraction, or internal
version and breech extraction immediately the
diagnosis is ntade, is now the usual practice
both in this hospital and in most other centres,
provided the usual prerequisites for a safe

vaginal delivery are fulfilled. Under these

circumstances, I am of the opinion that
"Pudendal Block Anaesthesia (Regional)," is

superior to a general anresthetic for the fol-
lowing reasons:-

(l) lt greatly lessens the attendant risk of
a general anesthetic to the nlother,
especially since the operation has to
be done on the unprepared Patient.

(2) lt can be done quickly by the obstetri-
cian himself. This is of immense inr-
portance, in cord prolapse, because it

shortens the Detection-Delivery time
lag by at least 30 minutes.

Seligman (1960) has stated that "although
immediate delivery is indicated in these cases,

even more skill and care than usual nlust be

taken, since the fcttus is already in a precarious
state and degrees of trauma, which do not
affect the healthy fetus, may be sufficient to
jeopardise its existence." ln his study he

found that traun.ratic vaginal delivery was res-

ponsible for more than 20 per cent (6 out
of 28 deaths) of the perinatal deaths. In
the present limited series, none of the perinatal
deaths were due to traumatic delivery (Table
xt).

Where the fntus is alive, normal and
viable at the time of diagnosis, but where an

immediate vaginal delivery is not advisable,
then inrmediate Cesarean Section gives the
best results from the point of view of the
child at least. Myles (1959) had a fatal
mortality of 6.2 per cent, and Seligman (1960)

a mortality of 7.1 per cent with Crsarean
Section, and Cox (1951) had no perinatal
deaths in I 3 cases treated by Cesarean Section.
In this study, 2 out of 28 babies born by
Casarean Section died (Table X).

Table XIll shows that there is some cor-
relation between the incidence of Cresareatt
Section and perinatal ntortality since the very
high death rates are associated with a low
Cresarean Section rate and vice versa. The
exceptional perinatal death rate of I 1.4 per

cent reported by Cox was achieved with a

Cresarean Section rate of 37.1 per cent.



Conclusion

It is apparent from this review that pro-
lapse of the cord is still a very dangerous
complication for the baby and contributes
substantially to perinatal mortalitv. High
standards of obstetrical technique can prevent
many of the deaths. The first essential is

early detection of the condition and the im-
mediate delivery of the baby either by the
vagina or by Ciesarean Section.

The best results will be attained only in
those highly effrcient hospitals where there is
good team work. A skilled obstetrician and
anresthetist n.rust be available at very short
notice, and the prediatrician has an important
role to play in the resuscitation of the severely
asphyxiated neonate and in the subsequent
care of the baby especially when it is prema-
ture (Table VIII). It is clear, therefore, that
in this respect at least home confinement is
much more dangerous than hospital.

There seems to be general agreentent that
if the cord prolapses before full dilatation of
the cervix, the best chance for the foetus is
provided by immediate Cresarean Section. T'he
main drawback to the wider use of Crcsarean
Section for prolapse of the cord is the danger
to the mother. Under nrode,n conditions this
risk is slight, but even so it ntust always be
weighed against the possibility that the baby
may not survive, no matter what ntethod of
delivery is employed.

21t
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