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SYNOPSIS 

An eight year experience with the use of Kielland's forceps for rota 
tion of the fetal head and delivery at the Kandang Kerbau Hospital, 
Singapore, is presented. 

Out of a total of 62,753 singleton births during this period, 398 
were delivered by this method giving an overall incidence of rota- 
tion delivery using Kielland's forceps of 0.63% with an incidence 
of 1.17% in primiparae and 0.17% in multiparae. 

Induction of labour and primiparity were associated with a 

significantly higher incidence of rotation delivery. The majority of 
patients requiring Kielland's forceps delivery had labours in ex- 
cess of 11 hours; they were significantly taller and produced 
heavier babies. 

There was no maternal mortality but more than a third of the 
mothers experienced postpartum morbidity. The neonatal mortali- 
ty rate attributable to use of the forceps was 7.5 per 1000 and 
babies delivered with Kielland's forceps however, had a 

significantly higher incidence of neonatal jaundice. 
We believe that the lowered incidence of malrotation of the fetal 

head necessitating Kiel land's forceps delivery in our practice com- 
pared with other reported studies may reflect our conservative at- 
titude to obstetric interventions such as the use of lumbar epidural 
analgesia in labour or liberal policies for Induction of labour. 
Careful selection of patients based on cervicometric progress in 
labour and continuous intrapartum fetal monitoring will play an 
important role in preventing any morbidity due to instrumentation. 
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INTRODUCTION 

Since the introduction of Kielland's forceps into 
clinical obstetrics in 1916, (1) there has been con- 
siderable debate regarding their safety and efficacy. 
Some reports have drawn clear associations between 
the use of these forceps and poor perinatal outcome (2, 
3, 4) so that there has, in some countries, been a tenden- 
cy to recommend caesarean section as the better alter- 
native for delivery when there is a malposition of the 
fetal occiput. (5) 

Recent studies have provided conflicting results as 
regards perinatal outcome; some have reported a 
neonatal mortality rate attributable to the use of the 
forceps as high as 34.9% per 1000 (4) whilst others have 
observed no mortality. (6) These studies however in- 
volved relatively small numbers and were undertaken in 
centres where important variables such as continuous 
epidural analgesia was 'available on request' and dif- 
ferent policies on induction of labour were practiced. 
Such conflicting results on limited data also stress the 
need for each delivery unit to assess their own ex- 
periences with the use of the forceps so that relevant 
recommendations may be made that would favourably 
influence obstetric outcome within a particular unit. 
We have therefore undertaken this retrospective 
analysis to assess as fully as possible, the place for 
Kielland's forceps delivery in our population in a 
hospital where obstetric intervention is kept to a 
minimum. We did not set out to seek alternative 
methods of delivery as there is already good evidence 
that the only realistic alternative i.e. caesarean section 
is not better. (6) 

PATIENTS AND METHODS 

All 398 patients who were delivered with Kielland's 
forceps between 1.1.76 and 31.12.83 were included in 
the study and their case histories examined. The in- 
fluence of various antenatal and intrapartum factors on 
perinatal outcome after the use of the forceps was 
analysed. All patients received routine antenatal care 
but delivery with Kielland's forceps was always carried 
out by a specialist obstetrician or under his direct 
supervision in theatre. None of the patients received 
epidural analgesia in labour and continuous intra- 
paratum heart rate monitoring was performed in 
selected cases only. Cervical dilatation was assessed 
by serial vaginal examinations in labour and the results 
were displayed on a partogram. Indications for 
the use of Kielland's forceps were examined; a pro- 
longed second stage which accounted for 83% of 
deliveries was defined arbitrarily as one lasting for 
more than 60 minutes in a primiparous patient and 
longer than 30 minutes in a multipara. Outcome at birth 
and early neonatal progress of the infant were also 
recorded. Neonatal jaundice was diagnosed when the 
total serum bilirubin concentration exceeded 10 mg per 
100 ml. 

A random selection of 64 babies completing their 
second year were subjected to neuro -developmental 
tests and their performances compared with those of 
60 babies delivered normally by the vertex. 

The 'students t test' was used to compare mean 
values between groups where relevant and the x2 test 
with Yates' correction used to compare frequencies 
between groups. 

All patients having singleton vaginal births in 1983 
excluding elective Caesarean section births and 
Kielland's forceps deliveries (n - 7466) were used to 
derive data such as mean birthweight, maternal height 
and duration of labour. The Kolmogorov-Smirnov test 
was used when cumulative frequencies were compared 
for statistical testing. 

RESULTS 

During the period of the study there was a total of 
62753 singleton births; 29349 (46.8%) were in 
primiparae and 33404 (53.2%) were in multiparae. There 
were 398 babies delivered with Kielland's forceps 
giving an overall incidence of 0.63% for the use of this 
instrument, 342 (1.16%) were in primiparae and 56 
(0.17%) were in mulitparae (p<0.001). 

Labour was induced in 6778 birth (10.8%) but these 
accounted for 20.4% of babies delivered wit Kielland's 
forceps. Indications for the use of Kielland's forceps 
are outlined in Table I and the association between in- 
duction of labour and parity in relation to the malposi- 
tion of the occiput in Figure 1. 

TABLE I INDICATIONS FOR THE USE OF 
KIELLAND'S FORCEPS 

INDICATION NO (%) 

Delayed 2nd Stage 331 (83.2%) 
Fetal distress 
"Prophylactic" 

Previous LSCS 
Severe preeclampsia 

56 

4 

(14.1%) 

(1%) 
Maternal distress 7 (1.8%) 

Maternal Characteristics (Figure 2) 

Overall, mothers requiring Kielland's forceps 
delivery were significantly taller compared with other 
mothers (159 cm ± 6.8 cf 155 cm ± 5.1; p<0.001) but 
they also had significantly heavier babies (3286 g ± 398 
cf 3122 g ± 491; p<0.001). These mothers also had' 
significantly longer labours. Cumulative distributions 
of maternal height, birth weight and duration of labour 
are shown in Figure 2. 

Maternal Complications 

There were no maternal deaths but one patient re- 
quired urgent hysterectomy for a ruptured uterus (Table 
II). During the puerperium, 45 patients developed reten- 
tion of urine requiring bladder catheterisation. There 
was also one case of rectovaginal fistulae successfully 
repaired 6 weeks after delivery. Maternal complications 
during delivery and the puerperium are listed in Table II. 

98% of the babies had birth Apgars of more than 7 at 
5 minutes but 29 required admission to SCBU of which 
only 7 were detained therein for more than 48 hours. 
Birth injuries were present in 66 neonate (16.5%) and 
these are listed in Table III. 

The most common injury was cephalohaematoma 
occurring in 7.8% of cases. Facial bruising occurred ih 
6.8% of patients and 2 nerve palsies were recorded. 
Neonatal jaundice was recorded in 107 (27% of the in- 
fants) compared with 4% of the general population (7) 
(p<0.01). 

Difficulties during application (21 cases); rotation (28 
cases) and traction (10 cases) were noted and in 3 cases 
resulted in fetal death attributed to the traumatic 
delivery - Table IV. All 3 patients showed no evidence 
of abnormalities on continuous intrapartum foetal 
heart rate monitoring and pelvimetry in the postnatal 
period excluded any degree of pelvic contraction. All 
the mothers however were below the mean height of the 
general population and brithweight did not seem 
markedly excessive. All 3 cases were induced ancj,,'had 
long labours; in all 3 cases delivery could not. be 
achieved with Kielland's forceps. Two required delivery 
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1.17% 1.2% 

P< 0.001 

0.17% 

p 40.001 

0.6°!, 

Incidence(%) with parity: Incidence(%) in relation 
to induction of labour: 

111 Primiparae (n = 29,349) 5 Induced labours (n = 6778) 

Multiparae (n = 33,404) Spontaneous labours (n = 55,975) 

Figure 1 The association between induction of labour and parity 
in relation to malposition of the occiput in the second 
stage of labour. 

WELIAYOS FORCEPS DELIVERIES In TM/ 

O OTHER VI0IN4 DELIVERIES Inc 74661 

ISELVIOS FORCEPS DEUVEMES In.A1 
D OTHER V/OM.LL DELIVERIES In. 74401 u a 

MH\ Y/II/R VHOnes 

. RIELLNNS FCIICEPS DELIVERIES InWI 
D OTHER YVOIRLL DELIVERIES In 7443) 

DvaNm Et tabour 

Figure 2 Cumulative distributions of maternal height, 
birthweight and duration of labour in relation to 
malposition of the fetal occiput in the second stage of 
labour necessitating the use of Kielland's forceps for 
rotation and delivery. 
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TABLE II MATERNAL COMPLICATIONS ASSOCIATED TABLE III NEONATAL MORBIDITY ASSOCIATED WITH 
WITH KIELLAND'S FORCEPS KIELLAND'S FORCEPS 

No (%) 

THIRD STAGE 
Vaginal laceration 74 (18.6) 

Postpartum haemorrhage 48 (12.1) 
requiring blood transfusion 48 (12.1) 

Manual removal of .placenta 24 ( 6.0) 

Haematuria 8 ( 2.0) 

Third degree tears 8 ( 2.0) 

Cervical laceration 8 ( 2.0) 

Rupture of uterus 1 ( 0.3) 

PUERPERAL 
Retention of urine 45 (11.3) 

Urinary tract infection 24 ( 6.0) 

Anaemia 20 ( 5.0) 

Breakdown of epiqiotomy 8 ( 2.0) 

Genital tract infectin 4 ( 1.0) 

Recto -vaginal fistulae 1 ( 0.3) 

No (%) 

BIRTH APGARS AT 5 MINUTES 
SCORE 6 or more 390 (98.0) 

6 8 ( 2.0) 

ADMISSION TO SCBU 29 ( 7.3) 

NEONATES REQUIRING INTUBATION 11 ( 2.8) 

BIRTH TRAUMA 
Cephalohaematoma 31 ( 7.8) 

Facial bruising 27 ( 6.8) 

Nerve palsy 2 ( 0.5) 

Fracture clavicle 2 ( 0.5) 

Intracranial haemorrhage 3 ( 0.8) 

NEONATAL JAUNDICE 
(serum bilirubin 10 mgm%) 107 (26.9) 

TABLE IV DETAILS OF THE 3 NEONTAL MORTALITIES 

Patient 
Gestation 
(weeks) 

Birth 
weight 
(grams) 

Maternal 
Height 
(ems) Labour 

Duration 
of labour 

(hrs) 
Difficulty encountered 
at delivery Post Mortem Findings Maternal Morbidity 

1 41 3400 150 Induced 18 Easy application but 
considerable difficulty 
with rotation and 
and extraction 

Bilaterla tentorial 
tears; I -V haemorrhage 
haemoperitoneum. 
Died within 15 minutes 
of birth. 

Ruptured uterus 
causing PP 
collapse and 
emergency 
hysterectomy. 

2 41 3160 154 Induced 21 Considerable difficulty 
application and failure 
to rotate the occiput 
despite several 
attempts. Emergency 
CS done 45 mins after 
first application of 
Kielland's forceps. 

Intracerebral 
haemorrhage with 
tentorial tears. 
Neonatal death after 
48 hours. 

None 

3 42 2880 144 Induced 20 Difficulty with 
application and failure 
to rotate despite 
several attempts. 
Emergency LSCS 
undertaken 60 mins 
after intact application 
of Kielland's forceps. 

Intracranial 
haemorrhage with 
tentorial tears - 
death occurring 30 
minutes after birth. 

None 

by caesarean section and one by. Neville Barnes 
forceps in this study giving an incidence of 0.75% for 
failed forceps -a much lower incidence than reported 
by Cardozo et al who recorded an incidence of 27.7% in 
their.primiparae. (6) 

Of the 64 patients selected randomly for a 2 year 
assessment by a paediatrician who remained blind to 
the mode of delivery, developmental tests showed no 
significant difference between Kielland's forceps 
delivered babies compared with 60 children born 
normally (Figure 3). 

DISCUSSION 

There were 3 neonatal deaths from tentorial tears at- 
tributable to Kielland's forceps during the period of 
study. The neonatal mortality rate was therefore 7.5 per 

1000. In all these 3 cases, labour was induced and none 
of the babies demonstrated any signs of fetal distress 
on continuous fetal heart rate monitoring prior to 
delivery. The overall neonatal mortality rate in the Unit 
during this period for infants weighing>1000 g was 5.04 
per 1000 so that the mortality rate associated with 
Kielland's forceps delivery, at least in our practice, is 
unacceptably high. This is consistent with findings in 
the British Perinatal Mortality Survey (2) and the more 
recent data of Chiswick and James. (4) All infants were 
delivered following induced labours lasting longer than 
the mean duration of labour in our population. But they 
were all delivered by specialist obstetricians so that the 
skill of the operator, arguably, is unlikely to have been, 
an important factor in these deaths. Furthermore, xray 
pelvimetry in all 3 cases revealed no pelvic contraction 
that could account for the difficulties encountered 
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during delivery. We have not compared this form of rota- 
tion with any other as there is evidence to show that the 
mortality rate is independent of the method of rotation 
used (8) and these findings support O'Driscoll's view of 
the dangers implicit in the delivery of a malrotated 
occiput rather than any special risk of Kielland's instru- 
ment. (9) 

Based on this hypothesis and the conflicting results 
of the dangers associated with Kielland's forceps 
deliveries, in the recent major studies (4, 6, 8) we believe 
that emphasis must be placed on attempts at minimiz- 
ing the incidence of malrotation in addition to perfec- 
ting the method of use of this instrument. 

The incidence of rotation delivery in this study is 
lower than those reported by the other works. (4, 6) In 
Chiswick's series, 66% of primiparae were induced and 
epidural analgesia used in 67% of primiparae; in the 
study by Cardozo et al, induction of labour was per- 
formed in 10% of cases only but epidural analgesia was 
used in 22% of primiparae and 13% of multiparae. The 
incidence of rotation and delivery with Kielland's 
forceps was 2.1% and 2.95°/e respectively compared 
with 0.63% in this study where the induction rate was 
10.8% overall and epidural analgesia not provided. A 
significant relationship between epidural analgesia 
and malrotation has been shown (10,11) and the results 
of this study support such findings. Furthermore, the 
liberal use of induction of labour although controver- 
sial, (12) has also been associated with an increased in- 
cidence of malposition of the occiput. Such observa- 
tions serve as a reminder that there is no room for com- 
placency when such forms of obstetric intervention are 
undertaken and the value of these procedures must be 
assessed critically on an individual basis. 

We could not confirm the relationship between short 
maternal stature and malrotation. Indeed, mothers re- 
quiring rotation delivery were significantly taller than 
those mothers giving birth spontaneously. Their birth - 
weights however are correspondingly heavier. Interes- 
tingly, although all 3 neonatal deaths occurred in 
mothers below average height, no skeletal pelvic con- 
traction could be identified on radiological assessment 
of their pelvis. It appears therefore that factors 
resulting in malrotation of the occiput cannot be ex- 
plained solely in terms of 'mechanical factors' such as 
maternal height, birth weight or pelvic dimensions. The 
duration of labour in those mothers requiring Kielland 
forceps deliveries was significantly longer stressing 
the need for a strict protocol for augmentation of labour 
using partograms and a labour stencil as recommen- 
ded by St udd. (13) 

The incidence of fetal morbidity (16.5%) is consistent 
with other studies and serves to illustrate the potential 
dangers associated with Kielland forceps in an indivi- 
dual patient. (14, 15) The significantly higher incidence 
of jaundice in babies delivered with Kielland's forceps 
was probably accounted for by the greater incidence of 
cephalhaematoma and facial bruising. We however, did 
not record any cases of transient neurological abnor- 
malities described by Chiswick and only a small 
number of infants required admission to SCBU for more 
than 24 hours. Indeed, a major finding of our study is 
that the neurological development of those infants 
delivered with Kielland's forceps was no different from 
that in infants born normally by the vertex. 

Clearly, it would be wrong to make any generaliza- 
tions on the basis of a few disasters in which the 
forceps have been implicated. In our practice at least, 
we should aim to minimize those factors responsible 
for malrotation by implementing strict protocols for the 

use of induction or augmentation of labour and the use 
of epidural analgesia in labour and meticulous monitor- 
ing of cervimetric progress in labour. As regards the use 
of Kielland's forceps, we strongly recommend the safe- 
guardsoutlinedby Paintin.(16) 

All 3 perinatal deaths in this series can be attributed 
to unnecessary perseverance on the part of the obste- 
trician. This factor combined with the use of a variety of 
instruments to achieve a vaginal delivery makes for bad 
obstetric practice amounting to negligence which can- 
not be justified. In our view there is no place in current 
obstetric practice for difficult rotational delivery. 
Recognition of such possible difficulty must be 
followed by a formal "trial of forceps" in theatre with 
anaesthestic facilities available so that an emergency 
caesarean section can be resorted to in good time. 

ACKNOWLEDGEMENTS 

We are grateful to Ms Surjit Kaur for valuable 
secretarial assistance and to WHO for financial 
support in the organization of this survey. 

REFERENCES 

1. Kielland C: The application of forceps to the unrotated 
head. Translated into English in Parry -Jones, 1952. 
Monattssch r Gebu rtsh Gynakol 1916; 43: 38.81. 

2. Butler NR, Alberman ED. Perinatal Problems. 2nd Report 
of 1958. British Perinatal Mortality Survery. Edinburgh: 
Livingstone, 1969. 

3. Chamberlain R. British Births 1970. London: Heineman 
1975. 

4. Chiswick ML, James DK: Kielland's forceps: association 
with neonatal morbidity and mortality. Br Med J 1979; i: 
7-9. 

5. Chez RA, Ekbladh L, Friedman EA, Hughey MJ: Mid - 
forceps delivery: is it an anachronism? Contemporary 
Obstetrics/Gynaecology 1980; 15:82.100. 

6. Cardozo LA, Gibb DMF, Studd JW W, Cooper DJ: Should 
we abandon Kielland's forceps? Br Med J 1983; 287: 
315-7. 

7. Tan KL: Management of neonatal hyperbilirubinaemia. 
SingaporeJ Obst Gynae 1977; 8(1):9.34. 

8. Healy DL, Quinn MA, Pepperell: Rotational delivery of the 
fetus: Kielland's forceps and two other methods com- 
pared. BrJ Obstet Gynaecol 1982; 89:501-6. 

9. O'Driscoll K: An obstetrician's view of pain. Br J Anaesth 
1975; 47: 1053-9. 

11. Hoult IJ, Maclennan AH, Carrie LES: Lumbar epidural 
analgesia in labour: relation to fetal malposition and in- 
strumental delivery. Br Med 1977; is 14-6. 

11. James OK, Chiswick ML: Kielland's forceps: role of 
antenatal factors in prediction of use. Br Med 1979; is 

10-1. 

12. Editorial, Induction of Labour. BrMedJ 1976; ì: 729-30. 

13. Studd JWW: Partograms and nomograms of cervical 
dilatation in the management of primigravid labour. Br 
MedJ 1973; iv:451-5. 

14. Parry -Jones. Kielland's forceps. Butterworth and Co, 
London, 1952. 

15. Pridmore BR, Hey EN, Aherne WA: Spinal cord injury of 
the foetus during delivery with Kielland's forceps. J 
Obstet Gynaecol Br Commonwealth 1973; 81:168-72. 

16. Paintin D8: Mid -cavity forceps delivery. Br J Obstet 
Gynaecol 1982; 89: 495-6. 

229 


