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l Introduction
Since the introduction of the modern vacuum ex-
tractor by M ALM STRÖM in 1954 [15], the pro-
cedure of vacuum extraction has gained increasing
popularity [2, 16, 17, 19, 20]. During the extrac-
tion forces of negative outward suction and down-
ward traction are always applied to the fetal scalp
whereas shearing and circular forces are only oc-
casionally exerted [13, 18]. These forces invari-
ably result in the formation of an edematous,
occasionally ecchymotic, area called chignon
directly beneath the vacuum cap. The incidence
of other lesions such äs cephalhematomata, ab-
rasions and lacerations and subcutaneous ecchy-
moses varied in different reports [18], however
significant lesions of the fetal scalp may mount to
about 20% of vacuum extraction deliveries [l, 17].
More serious complications äs subgaleal bleeding
and intracranial hemorrhage rarely pccur [18],
It is conceivable, therefore, that blood sequestered
in these lesions could result in an increased bili-
rubin load on the functionally limited neonatal
liver leading to the development of hyperbilirubin-
emia. The present study was undertaken in order
to compare bilirubin levels of vacuum extracted
neonates with those of non-instrumentally de-
livered babies during the first 72 hours of life.
Since controversy exists with regard to the effect
of oxytocin induction of labor on the course of
neonatal jaundice [3, 4, 8, 11, 21] we have also
analyzed the effect of oxytocin induction on the
bilirubin levels of our patients.
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2 Patients and methods

One hundred and forty newborns who were the
products of normal vaginal delivery or were
delivered by vacuum extraction in the Obstetric
Ward, Hadassah University Hospital, Ein Karem,
Jerusalem, Israel from January through July 1980
were randomly selected for this study. All babies
were screened for blood group incompatibilities
and G6PD deficiency, and when found positive,
excluded from the study äs were neonates who
had a complicated postnatal course. Only 125
neonates fulfilled the criteria for inclusion in the
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study and were divided into four groups according
to the onset of labor and mode of delivery:
1. Normal vaginal delivery following a spontaneous

onset of labor (n = 35).
2. Normal vaginal delivery following inductions of

labor by oxytocin drip (n = 21).
3. Vacuum extraction following a spontaneous on-

set of labor (n = 32).
4. Vacuum extraction following induction of labor

by oxytocin drip (n = 37).
The indications for using the vacuum extractor
were mild fetal distress in the second stage of
labor or no progress of labor.
Oxytocin, for the induction of labor, was ad-
ministered intravenously by drip infusion at an
initial rate of 2—3 milli-units per minute, which
was gradually increased until the appearance of
effective contractions, usually at a rate of 7—9
milliunits per minute.
All gestations were uncomplicated andof 37 weeks
duration or more, äs calculated from the menstrual
history and ascertained by the DOBOWITZ score
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[9], All birth weights w£?e above 2.5 kg and the
initial APGAR scores were 7 or above. There were
no significant differences of birth weight, gesta-
tional age and initial APGAR scores among all the
study groups. After obtaining a parental consent,
total venous blood bilirubin was measured daily
during the first 72 hours^ which is the usual post-
natal stay in our ward, or more äs required. Light
therapy was applied according to published guide-
lines for phototherapy [14].

3 Results

Of the 125 deliveries, 56 were normal and 69
were terminated by vacuum extraction. Fig. l
demonstrates that infants delivered by vacuum
extraction developed sigiiificantly higher bili-
rubin levels than neonates who had a noninstru-
mental vaginal delivery, the significaiice of the
difference becoming greater toward 72 hoürs of
age.

P<0.001

P=0.05

0 24 48 72 HOURS
Fig. 1. Bilirubin levels of vacuum delivered neonates versus non instrumentally delivered neonates (Mean ± S.E.ML)

Fig. 2 depicts bilirubin levels according to whether
or not oxytocin induction was applied during
delivery. Non-induced vacuum delivered babies
(n = 32, mean birth weight =3.33 kg) had higher
bilirubin levels at 24, 48, and 72 hours (P < 0,05,
P < 0.05 and P < 0.005 respectively) than non
induced, non instrumentally delivered neonates

(n = 35, mean birth weight 3.22 kg). Induced
vacuum delivered infants (n = 37, mean birth
weight 3.32 kg) had higher bilirubin values at 24,
48 and 72 hours of age (P < 0.05, P < 0.05 and
P < 0.001 respectively) than induced noninstru-
mentally delivered babies (n = 21, mean birth
weight 3.20 kg).
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Fig. 2. Bilirubin levels of neonates according to mode of delivery, including babies receiving phototherapy

The association between oxytocin induction and
neonatal jaundice was analyzed within both the
vacuum and non instrumentally delivered groups.
Induction with oxytocin was associated with lower
bilirubin levels at 24 and 48 hours (P < 0.05) in
the vacuum group and at 24, 48 and 72 hours
(P < 0.01, P < 0.05 and P < 0.005 respectively) in
the non-instrumentally delivered group.
Considering th effect of light on the course of neo-
natal jaundice our data were also analyzed ex-
cluding these infants who were subjected to photo-
therapy (Fig. 3). Vacuum extracted babies had
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significantly higher bilirubin levels at 24 and 72
hours than the non-instrumentally delivered
babies whether induced by oxytocin or not. The
P values were < 0.02 and < 0.01 respectively for
the induced babies and < 0.05 and < 0.005
respectively for the non induced groups. Induction
with oxytocin was associated with a significantly
lower bilirubin level only at 24 hours of age in the
non-instrumentally delivered group (P < 0.05)
whereas no significant differences of bilirubin
levels were observed within the vacuum extracted
group.
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Fig. 3. Bilirubin levels of neonates according to mode of delivery, not including babies receiving phototherapy

J. Perinat. Med. 10(1982)



276 Arad et al.,Neonataljaundice

The incidence of phototherapy applied in the
various study groups was evaluated by the x2 and
FISHER exact tests (Tab. I). Vacuum extracted
babies required more phototherapy than the non-
instrumentally delivered infants. This difference
was mainly due to the absence of phototherapy
cases in the induced non-instrumentally delivered
group.

Tab. I. The incidence of phototherapy according to the
mode of delivery

Mode of delivery

Vacuum ± oxytocin

Normal ± oxytocin

Normal + oxytocin

Normal

Vacuum

Normal

Vacuum + oxytocin

Vacuum

Vacuum + oxytocin

Normal + oxytocin

Total No. of %
No. of Photo-
Cases therapy

Cases

69

56

21

35

32

35

37

32

37

21

19

7

0

7

9

7

10

9

10

0

27.5

12.5

0

20

28.1

20

27

28.1

27

0

P Value

<0.04

<0.03

N.S.

N.S.

<0.01

4 Discussion

The results of our study indicate that delivery by
vacuum extraction is associated with higher bili-
rubin levels during the first 72 hours of life than
non-instrumental vaginal delivery. Such trend was
evident in both the oxytocin induced and non-
induced infants and was also supported by the
higher incidence of phototherapy cases among the
vacuum extracted group. As a result the clinician
attending newborn babies should be aware of the

higher incidence of neo'natal hyperbilirubinemia
associated with vacuum extraction. GREIS et al.
[12] found a similar incidence of jaundice in both
vacuum extracted neonates and their controls
delivered by Cesarean section. However, their defi-
nition of jaundice äs "clinically recognizable or
eise suggested by serum bilirubin level greater than
6 mg/dl" does not really allow for an accurate
comparison of the different methods of delivery.
Others have reported an increased incidence of
neonatal jaundice associated with vacuum extrac-
tion [1]. A likely explanation for our observation
may well be an increased bilirubin load resulting
from the Sequestration of blood in the common
scalp lesions present with vacuum extraction
delivery [18]. It is interesting to note that fetal
scalp damage resulting in neonatal jaundice can be
caused also by a fetal ,scalp electrode [7].
The association of oxytocin induction of labor and
neonatal jaundice is still a matter of controversy
[3, 4, 5, 6, 8, 10, 11, 21]. It has been suggested
that hyperbilirubinemia may result from an in-
creased rate of red cell breakdown and hemo-
globin catabolism secondary to increased intensity
of uterine contractions [8] or decreased erythro-
cyte deformability [3]. Others have speculated
that oxytocin induction before the actual start of
labor may be associated with a lack of hormonal
surge present at spontaneous delivery, and hence
a reduced activity of hepatic enzymes involved in
bilirubin metabolism [4, 5, 6]. Our results, in
accordance with others [10, 11, 21], failed to
show any positive correlation between oxytocin
induction and neonatal hyperbilirubinemia. More-
over, analysis of the results, · including photo-
therapy cases, indicated that oxytocin induction
was associated with an attenuation of bilirubin
levels both when vacuum extraction or sponta-
neous deliveries occurred. We do not have an ex-
planation for this observation, which, unfortunate-
ly, adds little to the settlement of the oxytocin
controversy.

Summary

Various fetal scalp lesions are related to the use of the
vacuum extractor. Blood sequestered in these lesions
could result in an increased bilirubin load on the func-
tionally limited neonatal liver, leading to the develop-

ment of hyperbilirubinemia. In the present study bili-
rubin levels of vacuum extracted neonates were com-
pared with those of non-instrumentally delivered babies
during the first 72 hours of life. Sixty-nine vacuum ex-

J. Perinat. Med. 10 (1982)



Arad et al., Neonatal jaundice 277

tracted neonates had higher bilirubin levels than 56 non-
instrumentally delivered babies at 24 (114 μιηοΐ/ΐ vs.
96 μηιοΙ/1), 48 (163 vs. 141) and 72 (194 vs. 144) hours
of age. The p values vvere 0.05, < 0.025 and < 0.001
respectively. This trend was apparent in both oxytocin
induced and non-induced deliveries and whether or not
phototherapy cases vvere included in the analysis. The in-
cidence of hyperbilirubinemia requiring phototherapy

Keywords: Bilirubin, jaundice, vacuum.

was higher after vacuum extraction than after non instru-
mental delivery (27.5% vs. 12.5%; p < 0.04).
Analysis of our results unexpectedly indicated that
oxytocin induction was generally associated with an
attenuation of bilirubin levels after both vacuum extrac-
tion and spontaneous delivery.
The clinician attending newborn babies should be aware
of the higher incidence of neonatal hyperbilirubinemia
associated with vacuum extraction.

Zusammenfassung

Vakuumextraktion und Neugeborenenikterus
Verschiedene Kopfhautverletzungen beim Neugeborenen
h ngen mit dem Gebrauch der Saugglocke zusammen.
Hierdurch bedingte Blutungen fuhren ber einen Bili-
rubinanstieg, der von der begrenzten funktionalen Kapa-
zit t der Neugeborenenleber nicht bew ltigt werden kann,
zur Hyperbilirunin mie.
In der vorliegenden Untersuchung haben wir die Bilirubin-
spiegel von Kindern, die mit dem Vakuumextraktor ent-
wickelt wurden, verglichen mit denjenigen von Kindern,
die spontan geboren wurden. Dabei wurden die ersten
72 Lebensstunden ber cksichtigt. 69 mit der Saugglocke
entwickelten Kinder hatten h here Bilirubinspiegel als 56
spontan geborene Kinder, und zwar nach 24 Stunden
(114 μηιοΐ/ΐ zu 96 μιηοΐ/ΐ), 48 Stunden (163 μπιοΐ/ΐ zu
141 μηιοΐ/ΐ) und 72 Stunden (194 μπιοΐ/ΐ zu 144 μπιοΐ/ΐ).

Schl sselw rter: Bilirubin, Ikterus, Vakuumextraktion.

Die zugeh rigen p-Werte betrugen 0.05, < 0.025 und
< 0.001. Dieser Trend zeigte sich unabh ngig davon, ob
die Geburt mit Oxytocin eingeleitet wurde oder nicht und
auch unabh ngig davon, ob mit Phototherapie behandelte
F lle in die Analyse miteinbezogen wurden oder nicht.
Die H ufigkeit der mit Phototherapie behandelten Hyper-
bilirubin mien war nach Vakuumextraktionen gr er als
nach Sontangeburten (27.5% zu 12.5%; p < 0.04).
Was unsere Analyse zeigte und wir nicht erwartet hatten,
war, da mit Oxytocin induzierte Geburten generell einen
Abfall des Bilirubinspiegels sowohl nach Vakuumextrak-
tionen wie auch nach Spontangeburten zur Folge hatten.
Der Kliniker, der Neugeborene berwacht, sollte daran
denken, da Hyperbilirubin mien nach Vakuumextrak-
tionen h ufiger auftreten.

Resume

Extraction par ventouse et ictere neonatal
On a rapporte a Futilisation de la ventouse diverses lesions
du scalp foetal. Le sang epanche au niveau de ces lesions
peut amener une surcharge de bilirubine pour le foie du
nouveau-ne, limite sur le plan fonctionnel, conduisant
Fapparition d'une hyperbilirubinemie. Dans cette etude
les auteurs ont compare les taux de bilirubine au cours
des 72 premieres heures des nouveaux-nes extraits a l'aide
de ventouse aux taux de ceux nes sans manoeuvre instru-
mentale. 69 nouveauxnes extraits par ventouse ont pre-
sente des taux de bilirubine plus eleves que les autres a
24 heures (114 μΐηοΐ/ΐ contre 96 μπιοΐ/l), a 48 heures
(163 contre 141) et a 72 heures de vie (194 contre 144).
La valeur de p est respectivement de 0,05, < 0,025 et

Mots-cles: Bilirubine, ictere, ventouse.

< 0,001. Cette tendance se retrouve et pour les accouche-
ments declenches au syntocinon et pour les accouche-
ments spontanes, de meine qu Γόη incluse ou non cette
etude les cas avec phototherapie. L'incidence des hyper-
bilirubinemies necessitant une phototherapie est plus
grande apres extraction par ventouse qu'apres extraction
non-instrumentale (27,5% contre 12,5%, p < 0,04).
De fa$on inopinee, l'analyse des resultats montre que le
declenchement par ocytocine s'accompagne d'une diminu-
tion des taux de bilkubine a la fois lors des extractions
par ventouse et a la fois lors des expulsions spontanees.
Les cliniciens neonatologues doivent etre au courant de
Tincidence plus elevee des hyperbilirubinemies neonatales
lors des extractions par ventouse.
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