
RETINAL HEMORRHAGES OF THE NEWBORN*
BY M. F. EADES, M.D.\s=d\

THIS is a subject Avhich because of its po-
tential importance in certain eye defects in

children, has received all too little attention.
The frequency of these lesions is not generally
appreciated and relatively little data concerning
them exists in American literature. Earlier
studies abroad have demonstrated many inter-
esting findings and suggested even more for
further study.

Much information is needed concerning the
mechanism of retinal hemorrhage production
and its relation to labor and delivery. This
study Avas made as another effort to correlate
these relationships. All labors in this series
were personally supervised by the Avriter and all
ophthalmoscopic examinations made by him. A
second consideration is the diagnostic or prog-

TABLE 1

Cases Retinal
Author studied hemorrhages

Konigstein 281 10 %
Schleich (1884) 150 32 %
Paul (1900) 200 34.5 %
Sicherer (1909) 400 16.25%
Jacobs (1924) 100 12.1 %
Rowland (1927) 400 2.75%

nostic value of the presence of retinal hemor-
rhages in intracranial hemorrhage of the new-
born.

These aspects of the subject have in some Avay
been commented upon by certain of numerous
writers. Jaeger (1861) made the first system-
atic study of ocular injuries of the neAA'born.
Thorough studies by Wolff (1905), Runge
(1908), and Goldwasser (1914) have aroused
much interest in the subject in obstetrics litera-
ture. Ehrenfest (1922) thoroughly summarized
the literature in his excellent monograph and
Jacobs (1924) from the same clinic submitted a
most carefully studied series of cases. These
have been supplemented by RoAA'land (1927) in
a large and carefully analyzed series.

Of what value is ophthalmoscopic examina-
tion in the newborn? What factors duringlabor or delivery are responsible for these
lesions? What, if any, are the future effects on

the child? Certainly more observations are

necessary before these questions can be satis-
factorily ansAvered.

The frequency of retinal hemorrhages in the
newborn as reported by various authors is listed
in Table 1 :

Their incidence as shown varied from three
to thirty-four per cent. Such a disparity of
figures can only be partially explained. Naum-
off in his anatomical study of the eyes found
retinal hemorrhages in twenty-five per cent, of
stillborn infants. Coburn (1906) examined
thirty-seven children, stillborn or dying during
the first three days. In this group he found
retinal hemorrhages seventeen times (46%).
In three instances the hemorrhages were sub-
retinal and in four subhyaloidal. Proportion-
ately often by autopsy Seefelder (1907) found
frequent retinal hemorrhages in the newborn
but seldom in foetal eyes. Lachman found
seventeen per cent, retinal and choroidal hemor-
rhages in seventy-three stillborn or dying neAV-
born infants. The high percentage of retinal
hemorrhages is not surprising when we consider

.that many of them Avere probably associated
AArith severe trauma at birth. Bilateral retinal
hemorrhages Avere found by Schleich twenty-
nine out of forty-nine times, (59%) and
Sicherer reported tAventy-three out of sixty-five
(35%). These obserA-ations are of some im-
portance Avhen we come to a consideration of
etiological factors.

The retinal hemorrhages of varying degree
that are observed conform to two distinct types,
i.e. the "flame shaped" or striate hemorrhages
and the round or "blot" hemorrhages of vari-
ous sizes. Both types of lesions are frequently
obserA'ed in the same eye. According to Paton
and Holmes the underlying histological changes
are as follows: "The striate hemorrhages are
those that lie in the nerve fiber layer and spread
along the fibers; Avhile the conspicuous "blot"
hemorrhages that occur lie under the membrana
limitans interna and separate it from the nerve
fiber layer. The less conspicuous rounded hem-
orrhages lie in the deeper retinal layers, espe-
cially in the outer molecular layer."

The cause of retinal hemorrhage, in the neAAr-
born and its relation to the mechanism of labor
is not entirely settled. The explanation given
by Schleich is the one most generally accepted.
Compression of the head in the birth canal dur-

*From Department of Obstetrics, Harvard Medical School,and the Boston Lying-in Hospital.
\s=d\For record and address of author see "This Week's Issue,"

page 186.
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ing labor increases the pressure within one or
both cavernous sinuses. This leads to conges-
tion of the ophthalmic veins, notwithstanding
their anastamoses with the facial veins. Ehren-
fest pointed out how these conditions would also
work a serious disturbance to the vena centralis
floAV. Also this explanation considers the ex-
treme fragility of the retinal vessels of the new-
born. Thus A'ery slight increases in A^enous

pressures may produce retinal hemorrhages.
The increased incidence of retinal hemorrhage
in premature infants is presumably due to the
increased fragility of the retinal vessels. Sicher-
er in support of this theory observed that the
eye lesion is on the side which is exposed to the
greatest pressure during labor. Thus he notes
that in an O. L. A. position the hemorrhage is
most likely to occur in the right eye, or if the
hemorrhage is bilateral, more marked in the
right. Stumpf says, therefore, that these hem-
orrhages are "nothing more than an accompany-
ing phenomenon of caput succedaneum."

FIG. 1. Schematic relations and anastamoses of the vena
centrails, cv. (central vein), Sup. O. (superior ophthalmic vein),
A. (anastamoses between central vein and ophthalmic branches),
Inf. O. (inferior ophthalmic vein), cs. (cavernous sinus).

Naumoff gave the general reason for these
lesions or hemorrhages as increased intracranial
pressure. He believed that the cerebro-spinalfluid is forced into the inter-vaginal space of
the optic nerve. A compression of the Arena
centralis is produced Avith consequent conges-
tion of the retina and papilla. Von Hippel
later shoAved by anatomical studies that the
inter-vaginal space in the newborn eye Avas fre-
quently small or entirely absent.

Retinal hemorrhages in the neAvborn are
ascribed to other causes by different Avriters.
Thompson and Buchanan held that these hem-
orrhages Avere due to changes in the placental
circulation, resulting in increased foetal blood
pressure. Paul attributed them to loops of cord
about the neck. Stumpf subsequently refuted

this by showing that in sixty-three babies born
Avith loops of cord about the neck, retinal hemor-
rhages Avere found in 14.3 per cent. ; in one
hundred and thirty-six children without loops
of cord about the neck at birth retinal hemor-
rhages Avere present in 24.3 per cent.

Wolff and Stumpf called attention to the im-
portance of asphyxia as a causative factor.
GoldAvasser notes the positÍA7e obserA'ations of
Tamasia and Legroux on blood extravasation in
the retinae of asphyxiated animals, and similar
observations by Nobiling in asphyxiated new-
born infants. He believed asphyxia to be a
factor of considerable importance in retinal
hemorrhage production. Stumpf in eighteen
cases of retinal hemorrhage found six, or 33.3
per cent, showed some degree of asphyxia.

The type of duration of labor according to
Stumpf has little etiological significance. On
the basis that the foetal head is much protectedby the intact membranes, he believed that on
their rupture the head is exposed to the more
severe compression of the birth canal. There-
fore, according to this author, the period of
hemorrhage production is directly associated
AA'ith the time of the rupture of the membranes.
In support of this view he found retinal hemor-
rhages in 4.5 per cent, of cases Avith rupture of
membranes five minutes before birth and in 33.3
per cent'. Avith rupture ten to twenty minutes
before birth.

Stumpf further states that retinal hemor-
rhages in the neAvborn are as frequent in labors
through normal pelves as through contracted
ones. Paul found contraction of the pelvis in
fifty per cent, of his series of retinal hemor-
rhage. Jacobs notes an incidence of 10.5 per
cent, contracted pelvis in his hemorrhage group.From these figures it Avould appear that con-
tracted pelves play only a secondary causatiA'e
part in retinal hemorrhages of the neAA'born.

Ehrenfest has raised the interesting question
Avhether these hemorrhages, at least in part, may
not be due to a hemorrhagic diathesis. In this
case Ave Avould expect to find definite evidence of
such a condition in addition to the retinal hemor-
rhage. Jacobs performed blood clotting time
periods on all cases in AAThich retinal hemorrhages
Avere found. In none did he find a clotting time
to exceed eight minutes, and the greater num-
ber Avere less than six minutes. The blood clot-
ting time Avas not performed in any of this
series. In three instances of hemorrhagic dis-
ease of the neAvborn, diagnosed clinically,ophthalmoscopic examinations AA'ere performed.
One of these shoAved unilateral retinal hemor-
rhage. These together with the observations
of Jacobs would lead one to think that a hemor-
rhagic diathesis does not play a primary part.In this connection it is interesting that in
tAvo of the cases demonstrating severe retinal
hemorrhage and dying during the first three
days from intracranial hemorrhage, multiple
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small hemorrhages Avere found in the optic nerve.
Goldwasser previously has noted hemorrhages
in the nerve fasciculus. He did not note if in-
tracranial hemorrhage Avas a concomitant find-
ing.

The presence of hemorrhages in the optic
nerve arouses several speculations. It is most
probable that they are produced by the same

mechanism as are retinal hemorrhages; i.e. by
trauma, increased intracranial congestion, and
rupture of the fine vessels of the fasciculus. It
seems improbable that they might occur pri-
marily and ha\Te any influence in producing
retinal hemorrhages.

Stumpf and Sicherer believed that syphilis
AA-as an important cause of retinal hemorrhages
in the newborn. The infrequency of syphilis
reported in the series of subsequent observers
and the findings of as great an incidence of
retinal hemorrhage in non-luetic cases Avould
point to other etiological factors than luetic
disease.

If Schleich 's theory is correct, one Avould ex-

pect in breech extractions a higher incidence
of retinal hemorrhages than in vertex deliveries.
In the breech deliveries the head will not haATe
had an opportunity to mold, hoAvever slight, and
consequently the increase of intracranial or in-
fra sinus pressure Avould occur more suddenly
and probably be of greater intensity because
the maternal soft tissues are not so completely
dilated.

In this study the eyes of one hundred and
thirty-eight neAvborn infants Avere examined.
The examinations of this series Avere conducted
on the neAvborn Avards of the Boston Lying-in
Hospital. All those not specified Avere exam-
ined Avithin tAventy-four hours folloAving birth.
This figure is only an arbitrary one but has been
used by others preA'iously and consequently is
best for purposes of comparison. These cases
do not comprise a consecutive series. They Avere
examined as it Avas expedient or a single exam-
ination Avas made in some instances because of
symptoms or because of suspected intracranial
injury. Because of this selection of infants who
had undergone the trauma of an operative deliv-
ery one Avould expect the incidence of hemor-
rhage to be higher than in the consecutive series
such as those of Jacobs or RoAvland. There-
fore, I do not consider the statistics presented
here strictly comparable. The incidence of
hemorrhage will therefore be higher than in
a consecutiA'e series.

One minim of one per cent, solution of hom-
atrophine Avas instilled in each eye one half hour
prior to examination. FolloAving instillation
pressure over the inner canthus was made for
seA'eral minutes. A sterile nipple filled Avith
sterile cotton and clipped in lactose solution
served to divert the infant's attention and thus
facilitate examination.

Of the one hundred and thirty-eight infants
examined twenty-four (17%) shoAved retinal

hemorrhages. These will be analyzed under
possible etiological factors.

On the maternal side age seemed to make
little difference. Thirteen of the mothers Avhose
babies showed retinal hemorrhages AA'ere below
twenty-five years and eleven above. Eight of
the mothers Avere multiparae; sixteen primi-
parae. In the group Avhere no hemorrhages
Avere found sixty-one were multiparae; fifty-
three primiparae.

Of the hemorrhage group five or twenty per
cent, showed definite pelvic contraction. ' In
this group one Avas of the funnel type and four
of the generally contracted type. The percent-
age of pelvic contraction in the nonhemorrhagic
group Avas 18.5 per cent. From these figures it
appears that contracted pelves may play only
a secondary part in the production of retinal
hemorrhages.

Duration and character of the labors Avere
variable ; the shortest tAvo and one quarter hours
and the longest forty-eight hours. In one in-
stance, after a very rapid primiparous labor,
signs of intracranial hemorrhage appeared in
the infant on the third day. Ophthalmoscopic
examination at this time shoAved numerous se-
vere retinal hemorrhages. Similar lesions Avere
noted folloAving one labor in Avhich Vorhees bag
induction Avas employed, and in two other cases
in which primary uterine inertia Avas present.Only one positive Wassermann (maternal)
AAras found in the hemorrhage group. Jacobs
in his series found none. Stumpf believed, Iioav-
ever, that syphilis played a very considerable
part in the production of these lesions, especial-
ly in premature infants. In the one hundred
and fourteen mothers Avhose babies did not shoAV
retinal hemorrhages only one positive Wasser-
mann Avas found. While it seems possible that
syphilis might predispose to retinal hemor-
rhages, both through its effect on the vessels
and on premature birth, its relatively Ioav in-
cidence in the reported case groups Avould seem
to make it an accidental factor.

Anesthesia or narcosis so far as I could ob-
serAre played little or no part. Five mothers
of the hemorrhage group (20.8%) had mor-
phine-scopolamine narcosis, with nitrous oxide
oxygen plus ether if necessary at delivery.

One patient had morphine-scopolamine plusspinal anesthesia at delivery. If, as Wolff con-
tended, asphyxia is such an important factor,
according to popular conception one AA'ould ex-
pect to find prolific cause of retinal hemorrhagein the cases conducted by morphine-scopolaminenarcosis. In Jacob's series strangely enough,
tAvefve of the nineteen cases (63%) with retinal
hemorrhages Avere of labors conducted by this
method. In this series only one (4%) shoAved
definite asphyxia. This child Avas deli\rered by
perineal forceps, a self rotated occiput pos-
terior position, in a primípara Avith a contracted
pelvis. With so many other factors one could
hardly ascribe asphyxia purely to the narcosis
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in this case. Of the nonhemorrhagic group in
this series eleven per cent. shoAved some degree
of asphyxia.

In this group of cases I was unable to find
any definite relation between time of rupture of
the membranes and retinal hemorrhage produc-
tion.

In 6 cases membranes ruptured within \ hour
prior to delivery.

In 2 cases membranes ruptured within 1 hour
prior to delivery.

In 3 cases membranes ruptured within 3 hours
prior to delivery.

In 11 cases membranes ruptured over 3 hours
prior to delivery.

In 2 cases unrecorded.

It appears reasonable, hoAvever, that Avith
early rupture of the membranes, with consequent
intense or unequal distribution of pressure on
the head, that factors favorable to the produc-
tion of retinal hemorrhage are evolved.

Delivery was accomplished in twenty of the
tAventy-four cases of retinal hemorrhage (83%)
by operative means. Seventeen (70%) were de-
livered by forceps. This included one high for-
ceps, six difficult mid-forceps, and ten perineal
forceps deliveries. Other operative deliveries in-
cluded one breech extraction, one internal po-
dalic version and extraction, and one cesarean
section. The possible relationship of retinal
hemorrhage to these cases of operative delivery
is very striking. By Jacob's figures forty-one
per cent, of the children Avith retinal hemor-
rhage observed by him were delivered by peri-
neal forceps. In many cases it seems probable
that the pressure exerted on the child's head as
it is forced through the maternal soft parts may
be sufficient to produce retinal hemorrhages. If,
superimposed, is the added pressure due to the
thickness of the forceps blades plus pressure
produced by compression of the forceps, ade-
quate potential force for the production of these
lesions. It is somewhat surprising that a higher
percentage of breech extractions do not shoAV
intraocular hemorrhages. The head in these
cases is unmolded and is usually rapidly de-
livered through the inlet and outlet of the pelvis.

Also of interest is the presence of retinal
hemorrhages following delivery of the child by
cesarean section. Jacobs has one such case in
his series and Bedell mentions a similar instance.
In this study retinal hemorrhage folloAving
cesarean section was found only once. It is a
common obserA'ation, I believe, that intracranial
injury is not a rare complication following ab-
dominal delivery. The injury is due to a small
uterine incision in relation to the foetal head,
contraction of the uterus and to unnecessary
roughness or rapidity in the extraction of the
head. In many cases the operator does not flex
the child's head so as to give it the adA'antage
of the small diameters.

In seATen cases with retinal hemorrhages, de-

livery Avas effected by difficult forceps, one high
and six mid-plane. In all of these cases trans-
verse arrest existed and rotation by the forceps
was necessary. Of the seven deliveries, five
showed bilateral retinal hemorrhages.

None of the infants in this series were def-
initely premature. The smallest weighed five
and one-half pounds and the largest nine and
three-quarter pounds. Of these infants thirteen
were females, eleven were males. This would
not confirm Stumpfs contention that one should
find a greater percentage of retinal hemorrhagesin males because their cephalic measurements
were greater and hence the head subjected to
greater pressure during labor and at birth.

Loops of cord Avere found about the neck in
three cases (12^%). In one, íavo loops and in
two, five loops were about the neck. In the non-

hemorrhagic group nine cases (8%) had one
or more loops of cord about the neck. In one
case the cord was prolapsed and lay betAveen
the anterior shoulder and the symphysis Avith
definite intra-uterine asphyxia resulting.Observations on the foetal positions in these
cases unfortunately Avere so incomplete that
no definite relations could be established. The
positions and their hemorrhage relations are
shown in the table beloAv.

TABLE 2

Position Retinal hemorrhages
Right Left Bi-

eye eye lateral
Lett (ant. & post.) 6 5 4
Right (ant. & post.) 3 0 4
Breech (right) 10 0

No evidence has been adduced in this series
of eases which Avould shoAV that the side on
Avhich the retinal hemorrhages occur has any
direct relation to areas of pressure localized
in any part of the foetal head.

The ophthalmoscopic findings, especially the
relation of retinal hemorrhage to intracranial
lesions noted in this group will not allow of
definite conclusions. In instances of definite
massive intracranial hemorrhage, retinal hemor-
rhages are usually present, and most marked on
the side of the lesion. In many cases of ques-
tionable or mild intracranial hemorrhage, hoAV-
ever, no retinal hemorrhages can be demon-
strated. In those cases of seA'ere intracranial
hemorrhage Avith accompanying retinal lesions
the ocular hemorrhages are usually much inten-
sified and hemorrhage into the posterior chamber
has been observed.

Kearney noted that blurring of the upper
and loAver margins of the discs was an early in-
dication of increased intracranial tension. Roav-
land noted blurring of the disc in one hundred
and ninety-three (48%) of four hundred new-
born infants studied. Personally, I have noted
disc changes in ATery feAV of the cases in Avhich
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a clinical diagnosis of intracranial hemorrhage
had been made and none in the pure retinal
hemorrhage group. In some of the very severe,
fatal types of intracranial hemorrhage of the
neAvborn, there have been changes \Tarying from
a slight blurring of the disc edges to a definite
choking of the discs.

It is agreed by ophthalmologists that retinal
hemorrhages in the newborn are absorbed rapid-
ly and are generally of no further importance.
It is stated that many hemorrhages disappear
before twenty-four hours. In the small number
of our cases that have been re-ëxamined, the
round, or "blot" hemorrhages usually disap-
peared by three or four days, and the striate
hemorrhages seven to eleven days or longer.
Hemorrhages in the macular region it is gen-
erally agreed are a potential source of subse-
quent eye defects in the child. The hemor-
rhages in this region may produce these changes
in one of two ways. First, by mechanically
spreading the fibers of the retina, and secondly
the presence of the unabsorbed clot for only
a short time may interfere with the subsequent
development of the retinal fibers. Lachman re-

ported a bilateral hemorrhagic detachment of
the retina in the newborn later simulating
glioma.

No long or complete series of these cases has
been followed up and such a step is necessary
before one can actually state the effects of birth
injuries on eye defects in the child. One gains
by inference that retinal hemorrhages about
macula are common in the newborn. These find-
ings I have been unable to confirm, for in the
small series studied only one case of hemorrhage
in the macular region was noted and that in
a child who died shortly after birth with a mas-
sive intracranial hemorrhage.

CONCLUSIONS

1. OperatÍAre (pelvic) delÍA*ery, especially for-

ceps, plays a major rôle in retinal hemorrhage
production.

2. Duration of labor- time of rupture of the
membranes, contracted pelvis, foetal asphyxia,
or syphilis have in this study shown no primary
association with retinal hemorrhages of the
newborn.

3. Occurrence of retinal hemorrhages in in-
tracranial injury is not constant and the ophthal-
moscopic study in these cases of no prognostic
and only secondary diagnostic value.

4. Hemorrhages in the macular region of
greatest importance and these uncommon.
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ADENOCARCINOMA OF THE FUNDUS OF THE
UTERUS: A REPORT CONCERNING THE VAGINAL

METASTASES OF THIS TUMOR*
BY JOE VINCENT MEIGS, M.D., F.A.C.S.\s=d\

INTRODUCTION

VAGINAL metastasis from adenocarcinoma of
the fundus of the uterus has been recog-

nized for a great many years, but the frequent
finding of cases of this sort in the Gynecological
Clinic of the Collis P. Huntington Memorial
Hospital and the Gynecological section of the
Tumor Clinic at the Massachusetts General Hos-
pital suggested a search into the records to de-
termine more about them. A knowledge of this

metastatic possibility is important and lesions
suggesting primary cancer of the vagina must be
investigated to rule out the possibility of adeno-
carcinoma of the fundus of the uterus. Inter-
est being aroused in this type of lesion, 206
cases at the Huntington Memorial Hospital from
1917 to 1928 of proven adenocarcinoma of the
fundus of the uterus were investigated. The re-
sults were quite striking and seemed worthy of
being reported. 25 out of the 206 cases, or

12.1% showed metastatic cancer in the vagina.
This percentage of positive findings of metastatic
vaginal cancer found at the Huntington Hospi-
tal is probably not a correct percentage for

*From the Collis P. Huntington Memorial Hospital and the
Surgical Services of the Massachusetts General Hospital.

\s=d\For record and address of author see "This Week's Issue,"
page 186.
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