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The present study shows the frequency and severity of retinal haemorrhages 
in 200 newborn, of which I00 were delivered spontaneously, 5 1 delivered by 
vacuum extractor and 49 by forceps. The incidence of retinal haemorrhages 
was highest in the vacuum group (50%), lowest in the forceps group (16%), 
while the spontaneously delivered children showed an incidence of 4 1%. 
The incidence of severe retinal haemorrhages was about five times higher in 
the vacuum group than in both forceps and control groups. 
The authors propose a quantitative grading of the haemorrhages. The 
purpose has been to obtain a better way of relating the haemorrhages to mode 
of delivery and probably also to relate retinal haemorrhages to possible brain 
damage. 
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Retinal haemorrhages are commonly seen in the newborn during the first few days 
of life. They can vary considerably from only a single and small one to large and 
mumerous haemorrhages, sometimes also apparently preretinal. 

Many studies on this topic have been performed, especially during the last 15 to 
20 years. The impetus for the present study was that during a short period in the 
autumn of 1974, two newborn with extremely large and numerous haemorrhages 
were observed. They were both delivered by vacuum extraction. This study was 
undertaken to see how the frequency and seventy of retinal haemorrhages were 
influenced by vacuum extraction and forceps delivery in our hospital. 
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Fig 1. 
Retinal haemorrhages in newborn classified as grade I .  

Materials and Methods 

From ultimo September 1974 to ultimo February 1976 ophthalmoscopy was done 
in 51 newborn delivered by vacuum extractor and 49 newborn delivered by 
forceps, consecutively. In September 1975, 100 consecutive spontaneously deli- 
vered newborn were examined in the same way and served as controls. The eye 
examination took place during the first 72 hours of life. 

The newborn were delivered in the Department of Obstetrics and Gynaecology, 
Rikshospitalet, Oslo. They all had a birth weight of more than 2500 g. Ophthalmo- 
scopy was performed by the direct method using a diagnostic contact lens. 
Cyclopentholate chloride 1% eye drops (Cyclogyl@) was used as mydriatic. The 
examinations were all performed by the same ophthalmologist. 

The retinal changes were classified in three grades (Fig. 1-3). 
Grade Z was characterized by small, mainly less than a quarter of the disc diameter, 

and relatively few haemorrhages in one or both eyes. 
Grade ZZ included medium large haemorrhages which were not exceeding the 

optic disc diameter in size, or, a combination of a few such haemorrhages and many 
smaller ones in one or both eyes. 

Grade ZZI included larger haemorrhages, the diameter of which were larger than 
that of the optic disc, in one or both eyes. Very often the haemorrhages in grade 111 
were extremely large, several times the diameter of the optic disc, and sometimes 
also combined with smaller and/or larger apparently preretinal haemorrhages. 
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Fzg. 2. 
Retinal haemorrhages in newborn classified as grade I1  

Fig. 3. 
Retinal haemorrhages in newborn classified as grade 111. 
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Grade 111 

According to studies of von Barsewisch (1979), it is reasonable to assume that 
many of these so-called preretinal haemorrhages were not preretinal but in fact 
situated beneath the internal limiting membrane. 

Grade I No Grade I I haemorrhages 

Results 

Table I shows that 
a) the incidence of neonatal retinal haemorrhages was higher in children 

delivered by vacuum extraction (50%) as compared with those delivered sponta- 
neously (4 1 %), 

b) the incidence of retinal haemorrhages in newborn was double those delivered 
spontaneously and about three times higher in those delivered by vacuum extrac- 
tion than by forceps, 

c) the incidence of retinal changes classified as grade 111 was about five times 
higher after vacuum extraction as compared with both forceps or spontaneous 
delivery, 

d) what also can be concluded from (c), the incidence of retinal haemorrhages of 
grade I11 was about equal in both spontaneous and forceps delivery. 

Among children delivered by vacuum extractor, 16 out of 17 with changes of 
grade 111 had these large haemorrhages in both eyes, while this was the case in 5 out 
of 7 in spontaneously delivered children. All 3 children with grade I11 delivered by 
forceps had these alterations in both eyes. 

Concerning the haemorrhages of grade I among the spontaneously delivered 
children, 13 out of 20 were affected in only one eye. 

Table I. 
Frequency of retinal haemorrhages in newborn 

Spontaneous 
delivery (n=100) 7% 14% 20 % 59% 

Vacuum 
extraction (n=51) 34 % 8% 8% 50% 

Forceps 
delivery (n=49) 6% 2% 8% 84 % 
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Discussion 

The material in this study is relatively small. However, the observation that the 
frequency of large retinal haemorrhages is about five times higher after vacuum 
extraction as compared with forceps or spontaneous deliveries, may, in our opinion, 
probably be of considerable importance. We also attach importance to the low 
incidence of retinal haemorrhages after forceps delivery. 

High incidences of retinal haemorrhagges after vacuum extraction in relation to 
spontaneous or forceps delivery have been previously noted by many authors. 
Sanchez Ibanez et a1 (1963) found retinal haemorrhages in 59.2% after vacuum 
extraction, 33.6% after spontaneous delivery and 30.7% after forceps delivery. 
Krauer-Mayer ( 1965) found 50% after vacuum, 20.5% after spontaneous delivery 
and 19% after forceps. The corresponding figures reported by Neuweiler & 
Onwudiwe (1967) were 72.4%, 34.8% and 42.896, while Ehlers et al. (1974) found 
64%, 27.5% and 38% respectively. 

The frequency of retinal haemorrhages after vacuum extraction is, in this study, 
in agreement with the studies mentioned above in the respect that the incidence in 
this mode of delivery is considerably higher than after forceps or spontaneous 
delivery. 

As Sanchez Ibanez et al. (1963) and Krauer-Mayer (1965), we found the lowest 
incidence of retinal haemorrhages in the forceps group, while this was not the case 
in the studies of Neuweiler & Onwudiwe (1967) and Ehlers et al. (1974). 

Many authors give a description of the appearance and location of the hae- 
morrhages (Braendstrup 1969, Ehlers et al. 1974 and others). However, the hitherto 
most comprehensive description of the different types of haemorrhages is probably 
given by von Barsewisch (1979) in his monography on neonatal retinal haemorr- 
hages. 

To our knowledge, very few attemps have been carried out to grade the 
haemorrhages quantitatively. Krauer-Mayer ( 1965) points out that after vacuum 
extraction 15% severe retinal haemorrhages are seen against 2% by forceps and 
5.5% in the control groups. von Barsewisch (1979) has a quantitative subdivision in 
five groups, from no retinal haemorrhages in group 1 to more than 20 haemorr- 
hages in group 5, with many visible sources of bleeding and a “thrombosis-like” 
picture. 

We think, however, that it is better to give a quantitative grading related to the 
size of the optic disc completed with a description. 

It is reasonable to consider retinal haemorrhages as a complication at birth, 
despite the high incidence of haemorrhages also seen after apparently normal 
spontaneous deliveries. The importance of these haemorrhages in the newborn is 
obscure. Studies of von Noorden & Khodadoust (1973), Lowes et al. (1976), Richter 
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(1976) and others give no basis for an assumption of an increased frequency of 
amblyopia or squint in patients with retinal haemorrhages at birth. The main and 
most difficult question is, however, whether there exists a clear'connection between 
retinal haemorrhages in the newborn and brain damage, for instance as minimal 
brain dysfunctions. By grading the haemorrhages quantitatively, as mentioned 
above, we hope to give a contribution not only to a better way to relate retinal 
haemorrhages to mode of delivery, but probably also to relate the haemorrhages to 
possible brain damage. In our opinion, only long term studies of children, especially 
those with large and extensive retinal haemorrhages, may give us an answer to this 
important question. 
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