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RECENTLY Babies Hospital, of the Columbia-Presbyterian Medical
Center, has undertaken a comprehensive program of study in the
field of diseases of infants associated with birth. This study will extend
over a period of years.
Working with the staff of the Babies Hospital
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In the course of this study we were surprised to find that the incidence
of retinal hemorrhage following birth was 2.6 per cent. This is in
conflict with most reports in the literature of the past few years. Thus,
Vancea1 saw retinal hemorrhages in 50 per cent of his cases, and
McKeown2 reported an incidence of 42.1 per cent. Wille3 observed
retinal hemorrhages in 42.4 per cent, and Falls and Jurow,4 in 32.4
per cent.
When these figures are compared with the 2.6 per cent found in
the present study, one wonders what factor has entered the picture.
This investigation is being aided by grants from the Rockefeller Foundation,
the Life Insurance Medical Research Fund and the Snyder Ophthalmic Fund.
From the Departments of Ophthalmology, Pediatrics and Obstetrics, Columbia
University College of Physicians and Surgeons ; the Institute of Ophthalmology ;
Babies Hospital, and Sloane Hospital for Women.
1. Vancea, P.: Die Netzhautblutungen des Neugeborenen, Klin. Monatsbl. f.
Augenh. 107:272-280 (Sept.) 1941.
2. McKeown, H. S.: Retinal Hemorrhages in the Newborn, Arch. Ophth.
26:25-37 (July) 1941.
3. Wille, H.: Investigations in the Influence of Vitamin K Avitaminosis on
the Occurrence of Retinal Hemorrhages in the Newborn, Acta. ophth. 22:261-269,
1944.
4. Falls, H. F., and Jurow, H. N.: Effect of Antepartum Vitamin K on
Retinal Hemorrhage, J. A. M. A. 131:203-205 (May 18) 1946.
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Dr. Frederick Biodi,5 of the staff of the Institute of Ophthalmology, who
has continued the study, informed us in a personal communication that
of 469 newborn infants examined by him, hemorrhages were found in
17, or only 3.6 per cent.
It is of interest to note that vitamin
therapy is not administered
to mothers in labor as a matter of routine at the Sloane Hospital, and
that it is withheld from the babies except for premature infants and
infants who present evidence of hemorrhage. During the early part of
the past decade it was strongly believed that the administration of some
form of vitamin
to the mother during the latter part of pregnancy
or at the time of labor would prevent the tendency to retinal hemor¬
rhages and other hemorrhagic manifestations by raising the prothrombin
level. Thus, Pray, McKeown and Pollard,6 in 1941, reported a reduction
of retinal hemorrhages to 13 per cent, supposedly as the result of the
use of vitamin K.
They also found that formula feeding rather than
breast feeding had the same effect. Maumenee, Hellman and Shettles/
in 1941, found that retinal hemorrhages were reduced to 4 per cent after
the use of vitamin K. Menadione U. S. P. (2 methyl-1, 4-naphthoquinone), 2 mg. in tablet form, was given three times a day to the mother
for periods varying from three days to six weeks before delivery.
Waddell and Lawson 8 reported the routine use of the same material for
the last ten days of pregnancy ; in addition, they gave 0.5 cc. to the
infant immediately after birth. Poncher and Kato ,J and Quick and
Grossman 10 stated the belief that the general tendency to hemorrhagic
disease in the newborn would be reduced by this prenatal therapy.
Sanford, Shmigelsky and Chapin,11 however, in a careful study, found
5. Blodi, F.: Personal communication to the authors.
6. Pray, L. C.; McKeown, H. S., and Pollard, W. E.: Hemorrhagic Diathesis
of the Newborn: Effect of Vitamin K Prophylaxis and Therapy, Am. J. Obst. &
Gynec. 42:836-845 (Nov.) 1941.
7. Maumenee, A. E.; Hellman, L. M., and Shettles, L. B.: Factors Influencing
Plasma Prothrombin in Newborn Infant: IV. The Effect of Antenatal Administration of Vitamin K on the Incidence of Retinal Hemorrhage in the Newborn,
Bull. Johns Hopkins Hosp. 68:158-186 (Feb.) 1941.
8. Waddell, W. W., Jr., and Lawson, G. M.: Hemorrhagic Diathesis of the
Newborn : Further Observations Concerning Prevention and Treatment, J. A. M. A.
115:1416-1421 (Oct. 26) 1940.
9. Poncher, H. G., and Kato, K.: Treatment of Hypoprothrombinemia
Haemorrhagica Neonatorum (Hemorrhagic Disease of the Newborn) with Vitamin
K, J. A. M. A. 115:14-17 (July 6) 1940.
10. Quick, A. J., and Grossman, A. M.: The Nature of the Hemorrhagic
Disease of the Newborn: Delayed Restoration of the Prothrombin Level, Am.
J. M. Sc. 199:1-9 (Jan.) 1940.
11. Sanford, H. N.; Shmigelsky, I., and Chapin, J. M.: Is Administration of
Vitamin K to the Newborn of Clinical Value? J. A. M. A. 118:697-702 (Feb. 28)
1942.
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that the incidence was not in the least affected by giving vitamin
to
the mother. The percentage of hemorrhagic disease (not including
retinal hemorrhage) was 6.5 per cent for the infants of treated mothers
and 6.6 per cent for the infants of untreated mothers.
At the Sloane Hospital, prior to 1945 vitamin
in the form of
menadione sodium bisulfite U. S. P. (hykinonen*; 2 methyl-1, 4 naphthohydroquinone-3 sodium sulfonate) was given parenterally, in a single
injection of 1 cc, as routine treatment to mothers. After 1945 this
routine was abandoned, largely owing to the work of Potter.12 She
studied 13,000 infants, half of whom were born of mothers receiving
menadione sodium bisulfite, in the amount of 3.2 mg., on admission to
the labor room. She concluded that "in a carefully controlled group
of infants anything which can be considered hemorrhagic disease is
extremely rare" and that "the influence of the hemorrhages which do
occur in this age group is not modified by administration of vitamin
to the mother prior to delivery or to the infant after birth." Falls
and Jurow 4 found that their incidence of retinal hemorrhage was not
altered by similar therapy.
Vigorous manual technics of resuscitation have been abandoned in
the obstetric service. Infants who have serious difficulty in breathing
are given oxygen immediately.
However, manual resuscitation in the
form of gentle body massage is still practiced to aid respiration.
METHOD OF

STUDY

In this study, all mothers who presented themselves at the Sloane antepartum
clinic within the first four months of their pregnancy were included in the series.
A total of 1,268 infants in this group were delivered between Jan. 1, 1947 and May
19, 1948, the period covered by this report. Infants were examined, so far as
possible, on the day of birth or a few days afterward. In some cases, owing to the
child's physical condition, five or six days passed before examination. No examina¬
tion was made of 98 infants, owing to various circumstances ; in addition, 19 infants
died before they could be seen. This brought the total series to 1,151.
Before the infants were seen, the pupils were dilated with 0.5 per cent homatropine hydrobromide. The solution was instilled about one hour before the
ophthalmologist arrived. Usually dilation was quite satisfactory. The baby was
then placed on a table and restrained by a nurse while the physician observed the
external portion of the eyes and studied the fundus. No anesthesia was used, nor
was it considered advisable. As a result, the eyes were usually in constant motion.
However, a good view of the fundus could be obtained in most instances. The same
technic of examination was used by McKeown,2 who, as already noted, found
hemorrhages in 42.1 per cent of the infants examined, as compared with our figure
of 2.6 per cent.

12. Potter, E. L.: The Effect on Infant Mortality of Vitamin K Administered
During Labor, Am. J. Obst. & Gynec. 50:235-247 (Sept.) 1945.
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MATERIAL

Table 1 shows that, of 1,151 infants, blepharospasm occurred in 127,
11.0 per cent, making a total of 1,024 in whom the external eye
could be observed adequately. Esotropia was found in 2, or 0.2 per
cent; exotropia in 18, or 1.8 per cent, and cataracts of polar type in
4, or 0.4 per cent. In no instance was retrolental fibroplasia noted,
although the children were followed for over a year. There was no
history of measles or rubella in the mothers.
In table 2 the appearance of retinal hemorrhages is considered in
relation to prematurity. Of 1,151 infants, the fundus could be seen
or

Table

1.—Findings

on

External Examination

of Eyes

Total number of infants examined.
Number with blepharospasm.
127, or 11.0%

1,151

Total number of infants whose eyes

1,024

Esotropia
Exotropia
Cataract

were

examined externally.

2(0.2%)
18(1.8%)
4 (0.4%)

.
.
.

Table 2.—Relation

of Retinal Hemorrhages

to

Prematurity

Total number of infants examined.
Number with fundus seen adequately. 839, or 72.9%
Number with retinal hemorrhage.
22, or 2.6%

1,151

Number of term infants studied.
Number with hemorrhage.
19, or 2.5%

773

Number of premature infants studied.
Number with hemorrhage.
3, or 4.5%

66

in only 839, or 72.9 per cent of the total. The data on
the remainder were discarded as unsatisfactory. Of the 839 infants
accepted for study, only 22, or 2.6 per cent, showed retinal hemorrhages.
These were flame shaped in 16 infants and were often multiple and
usually just adjacent to the vessels near the optic disk. Of round, pin¬
point hemorrhages there were 6 instances. Of the 839 infants whose
fundi were adequately seen, 773 were term babies, and 19, or 2.5 per
cent, were affected. The remaining 66 infants were premature, and of
these, 3, or 4.5 per cent, had retinal hemorrhages.
Table 3 shows that, in general, infants examined within the first
three days after birth showed a higher incidence of retinal hemorrhage
(4.5 per cent) than those examined later (1.4 per cent). In view of
McKeown's 2 finding that the small, flame-shaped hemorrhages tended

adequately
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to be absorbed

within two to five days, we may assume that the incidence
of hemorrhages in the entire group would have been somewhat higher
if all the infants had been examined on the day of birth or within fortyeight hours after birth.
Table 4 shows that the percentage of hemorrhages was apparently
higher in cases of forceps delivery, an observation in line with the theory
held by many that retinal hemorrhages of the newborn infant are related
to the trauma of birth. Statistical analysis, however, reveals that the
difference is not significant and could be a matter of chance.
Table 3.—Relation

of Hemorrhages

to

Time of Examination After Birth
Patients with

Number of
Time of Examination

Dayofbirth.

No.
2

119
186
125
145
120
90
18

4

3.4

9

4.8
0.8

3rd.
4th.
5th.

6th.

7th.
8th.
Total.-.-.

seen

8.0

1
2
2
2
0

1.4

1.?
2.1
0.0

5

0

0.0

839

22

2.6

of Retinal Hemorrhages

Total number of infants with fundus

Per Cent

Examined
25

1st.
2nd.

Table 4.—Relation

Hemorrhages

Patients

to Trauma at Birth

adequately.

Spontaneous delivery.
Hemorrhages.
13, or 2.1%

627

Forceps delivery.
Hemorrhages.
9, or 5.1%

178

Cesarían section.

34

Hemorrhages.

0,

or

839

0.0%

apparently makes no difference in the frequency of retinal hemor¬
rhages, as hemorrhages occurred in 12 male and in 10 female infants.
During the period covered by the study there were 30 stillbirths. Of
these stillborn babies, 18 had complete pathologic study of the eyes.
Retinal hemorrhages were observed in 2 and hemorrhages in the optic
nerve in 1 (figs. 1 and 2).
Sex

SUMMARY

The eyes of a large number of newborn infants were studied imme¬
diately after birth. Of 1,024 infants, cataract was found in 4, or 0.4
per cent. No case of retrolental fibroplasia was noted. There was no
history of measles or rubella in the mothers of infants showing cataracts.
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Fig. 1.—Hemorrhage in the retina

Fig. 2.—High

power view of the

optic

nerve,

showing hemorrhage.
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Retinal

hemorrhages were found in 2.6 per cent of all infants studied.
They
commonly noted shortly after birth.
Further studied are planned to relate the findings to various medical
were most

factors in the mother.

Dr. Marion Laird, of the staff of the Sloane Hospital for Women, cooperated
in this study; Dr. Gordon M. Bruce, of the staff of the Institute of Ophthalmology,
helped in examining some of the infants, and Dr. Beryl H. Paige, of the Department
of Pathology of Babies Hospital, made the pathologic studies.

635 West One Hundred and Sixty-Fifth Street.
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