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I. RETROLENTAL FIBROPLASIA

INTRODUCTION

The term retrolental fibroplasia was
suggested by H.K. Messinger and mado
popular by T.L. Terry,l from Massachu
setts, in 1942, when the latter describod
an affliction of premature infants of
low birth weights characterized by the
formation of a fibro-vascular sheath be
hind the crystalline lens. He s~~gosted

this was caused by hypertrophy of the
hyaloid system wi th a growth of embry
onic connective tissue in its moshwork
and persistence of the fibrillary fotal
vitreous.

In 1946 Reese and Payne2 advanced the
theory that the basic process was a per
sistence of the primary vitreous with or
without hyperplasia; secondary changes
were hemorrhages, ruptured lens capsule,
and glaucoma. They therefore called it
persistence and hyperplasia or the
primary vitreous.

In 1946 Krause,3 from a clinical and
microscopic study of 18 cases, concluded
that it was a neuro-ectodermal disease
characterized by retinal and cerebral
hypoplasia and hyperpla,sia. He called
it congenital encephalo -oph thallll ic
dysplaSia.

In 1948 the Cwenses,4 at John Hopkins,
reported a careful study of prematl~e

infants. Through repeated oph thal
moscopic studies, they observed the
early stages and the development of nine
cases of retrolental fibroplasia to tho
stage of membrane formation. TIley ex
cluded the previous theories of Torry
and Krause because in their patients
there was no evidence of persistence of
fetal structures. They also declined
Krause's theory that the lesion was a
prenatal abnormality of the neuro-ecto
derm because their early examinations
revealed normal ophthalmoscopic findings.
'Ihey5 further suggested it might repre
sent a metabollic deficiency becauso of
satisfactory preliminary reports with
vitamin E.

In 1949 Reese6 reported that different

conditions were being confused under
the term retrolental fibroplasia. In
a later contribution7 he showed his
deep knowledge of retrolental condi
tions and stated that it can be divided
into three separate conditions, as
follows:

1. Retrolental Fibroplasia - this he
considerad a disease entity with its
origin in tho retina of premature in
fants, affecting both eyes. Occa
sionally it may be seen in full term
infants.

2. Pers is tent H.rperplas tic Primary
Vitreous - Tne incidence of this

1s not increasing. It consists of a
retrolental membrane which develops in
ftll term infants, generally affecting
one eye, and usually associated with
remains of the hyaloid system.

3. Retinal Dysplasia - occurs in new
borns and is not associated with pre
maturity. It is always bilateral and
the eyes are usually microphthaJmic.
Histologically the retina shows signs
of dysplasia. The affected infants
show other congenital anomalies of
the brain, heart, vascular system, or
skeleton of which they often die.

It is to the first type of this re
trolental conditions to which we refer
in this paper.

ANA'IDMICAL AND DEVELOPMENTAL
CONSIDERATIONS

1. The Hyaloid System:8 ,lO At two
weeks of age, the oPhthalmic artery
dividos into two branches. One of these
enters through the upper part of the
fetal fissure to supply the inner eye,
and is called the h.raloid artery. The
other branch grows to the edge of the
optic cup and ramifies to supply the
same, and is called the annular vessel.
:By the fourth week the hyaloid vessels
have reached the posterior surface of
the lens and by the fifth week it has
formed a network of vessels called the
posterior part of the tunica vasculosa
lentis. TIle vessels then pass between
tho equator of the lens and the optic
cup, to anastamose with the annular

I
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vessels. '!his portion will fp.:rm the
lateral or the capsulo-pupillciry por
tion of the tunica vasculosa lentis.
At the sixth week, vessels form on the
ann'ular vessel which run on the an
teriorportion of the l~ns, this will
represent the anterior or the pupillary
portion of the tunica va~cu~osa lenUs.
The latter, together with somo meso
dennal component will form the so called.
I'uplllary meE.£!~, and it is completed
bY,the ninth to eleventh week. By this
stage a system of vessels have arisen
from the main stem of the hya.loid ves
sel to fill the entire cavity of the
vi traous. 'These are called the~
hyaloidea, and tho vitreous at this
stage is called the primary vitreous.•
This represents the maximUI:l dcvelopnent
of the hyaloid system. From this time
on it undergoes a process of regression.
The vasa hyaloidea begins to shrink;

• 1
the process becoming complete "by 8-2'
months.

At the fourth month the vessels of
the posterior tunic begin to regress
and finally atrophy. By the seventh
month the m!lin trunk of the nyaloid
vassal begins to narrow, becomes inpor
vious to blood and finally ruptures in
the center. Both ends curl up and ro
tract; the anterior portion romains
71sible, attached to the antorior sur
face of the lens. 'ille pos terior por-
tion disappears as far as is known.
Persistence of the ma.in trunk is lit:el:r

to occur from temporary arrest or
slowing at the 6 to '{ montL

The pupillary portion of tr.o tunica
reaches max:illlum development by tho
fifth month. Atrophy se ts in by the
sevGnth month and by the ninth mor.th
it has almost completely disappeared.
Occasionally remnants of it aro seen
at birth.

2. Retinal Vessels:8,9 At about the
twelfth week a numbel' of nne vessels
ar9 seen in the opt ic nerve nGxt to the
'Lyaloid artery. Those will eventuo.lly
join to fom the central re,tinal vein.
At ~he sixteenth week; 0.- small 1ulbous
swellir~ appears on the hyaloid artory
as it IJasses through the disc. B3- tho

fifteenth week small vessels containing
blood are seen in the nerve firer layer
of the rotina. This growth continues
and. by the eighth month the vessels
will havo reached the ora serrata.

It is peculiar to the developm~nt of
the retinal vessels that the capillary
fonna tion is a function of the ve ins,
and not of the arteries. Also capil
lary fonnation in the veins takos place
on the side of the vein remote from the
artery. When it grows on the side of
the vein closest to the artery, it will
grow only withir. a certa.in distance
from the artery. 'When a vein crosses
an artery it ,,:ill not give capillaries
until it has passed the artery by a de
finite d.istance. All of these result
ing in a capillary free zone around the
arteries. At U'..e periphery of the
retina the artories and veins join to
fonn arches with Which a capillary form
ation is associated.

3. :Delayed Coaptation of the -Retinal
Layers: :Both layors of the retina

are in loose appos Hion up to the twelfth
week. Some authors state that due to a
difference in growth rate "between
theso two layers as tho eye is develop
ing, the inner layer of the retina may
be laid in folds, usually at the peri
phery.

4. During the study of specimens from
premature infants and of stillborn in
fants, some authors 12 have noted an ab
sence of the internal limiting membrane
of the retina, near the periphery.

5. A relative absence of Mueller's
fibors at the periphery of the retina
has also been noted. 12

RISTOPHA'lEOIOG Y

In the las t three to four years,
there has been ample opportunity to
study histologically the eyos of many
premature infn.nts in tho early stages of
the disease so that a much clearer
knowledge of its pathogenesis has been
derived. In addition comparative
studies have been made between these
and the eyes of fetuses and newborns
ranging from three months to full term.
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Among those who have studiodthis .
problem are Parker Heath,12 A.B.' ~eese,13
and Friedenwald and the Owenses. l

Aside from a few details, the pathol
ogy of retrolental fibroplasia as de
scribed by these workers is basically
the same. ' For the purpose of this
paper we will elivide the pathologic
findings into three parts as:described
by Heath,

1. The primary retinal disease,
2. 'fue secondary retinal disease from

vitreous organization.
3. In te repair and a trophy.

1. 'fue Primary Retinal Disease: It
should be pointed out here that there
are same controversial points in the
literature regarding the early pathol
ogical changes. Heath has shown that
the earliest changes occur at the an
terior incompletely differentiated retina
at its oral insertion. Ho further points
out that the internal lim iting membrane
was characteristically absent or mark
edly under-developed at the oral rotina
and that there was a relative absence
of Mueller's supportive tissue.

Reese, Bledi and Locke have pointed
out that in their cases the earliest
changes occurred at the equatorial re
gion and that the internal limiting mem
brane and the oral retinal wore normal.
Friedenwald and the Owens write in a
similar way and also mention that
Mueller's fibers are merely pushed aside
by the proliferating endothelial tufts.

The pathologic process in itsolf has
been consistent in their roports and
can be described as follows:

In the nerve fiber layer of the retina
there occurs proliferation of endoth
elial cells to form nests or tufts. To
gether with this thure is marked glial
proliferation with resulting edema and
atrophy of nerve elements. 'fuese
changes produce a pronounced thickening
of the nerve fiber layer. A short while
later some of the endothelial nests be
gin to show canalization. Following
this endothelial proliferation pro
gresses and eventually the newly formed
vessels break through the internal

limiting membrane and extends between
the retina and tho hyaloid membrane of
the vitreous.

2. The Secondary Retinal Disease:
Eventually the neovascu.lnr· tissueenters
the vitreous. Rupture of some of these
capillaries result in vitreous hemorr
hages which, together with transudation
of protein-rich edema fluid, begins a
process of orga.nization for which the
fibrillar type of fetal vitreous forms
an excellent matrix. As a result con
tra.cting organizing bands form which
pull on the retina producing folds and
eventually detachment. Also postlental
fibrosis and glial proliferation takes
place which incorporates tho ciliary
processos and drags them axially, this
forming the characteristic retrolental
membrane with dentate processes as seen
in the more advanced cases.

3. Late Repair and Atrophz: This is
characterized microscopically by mas
sively detached retinas exhibiting con
tracted blood vessels, marked a trophy
and degenerative changes. Necrosis
and reparative fibrosis, pigment proli
ferations and mineral deposits.

It can be seen that only the primary
retinal stage and early part of the
secondary retinal stage are character
istic of this disease. Later changos
are similar to other conditions which
are the result of vitreous hemorrhages
and organization.

It is interesting to note that Reese}3
in a detailed study of 458 eyes of
stillborn and newborn infants ranging in
birth weights from 300 to 2501 gros.,
found in two sets of eyes changes iden
tical wi th those of retrolental fibro
plasia. In a similar study, although
not as voluminous, Heath12 found no evi
dence of retrolental fibroplasia in
stillborn or newborn infants.

CLINICAL CONSIDERATIONS

Incidence: Zacharias in an extensive
survey of the literature reports that
the true incidence of retrolental fibro
plasia is as yet unknown. She points
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out that one of the contributing factors
is the newness of the condition} and
tho.t although there has boen much written
about the development and pathology of
RLF, it is too recent to have been added
to the body of medical literature. As
result many pediatricians and oph thal
mologists in this country and abroad
are still unacquainted with the disease.
In addition the early recognition of
ELF r~quires considerable training and
expori(Jnce~

In the las t few years there has boon
much confus ion. in the 11taraturo leo.d ing

to a lack of uniformity in the work re
ported by different authors so that a
comparison at times cannot be made.

Roese and Blodi state that in the last
10 years RLF has become the most connnon
cause of blindness in the U. S.,. and they
est:imate that one-third of the. blindness
in this country, of childron in pre- ..
school age} is due to RLF. Moffat re- ,
ports that RLF accounts for 12% of the
blindness in children in the English
"Sunshine Romes If. Bembridge alsp con
siders RLF to be the largest caus!? at:
blindness at the present time in England.

\

\

Year Author Birth Weight %Incidence

Terry 1.2

1935-1944 Owens &Owens 1. 71bs - 4.51bs 0

1945-1947 If " less than 3 Ibs 12.1

" " " " 3 - 4t lbs 1.3' ..

1943-1947 Kinsey & Chisolm less than 3 1bs 26

" " If " 3 - 4 Ibs 20

1948. KinseJr & Chisolm less than 3 Ibs 25
3 - 4 Ibs 18

1949· Kinsey & Chisolm Under 3 Ibs 0
3 to 4 Ibs 15

1950 'jross (Englund) Under 3 lbs 4.2

1949-1953 Guy··Dancis -La.nma.n Under 3 Ibs 35
Over 3 lbs 2

1951 locke (N.Y.) Under 3 Ibs 58 \

3 - 3t Ibs 33
3t - 4 Ibs 19
4 - 4t Ibs 15

1952 (Feb-July) locke Under 3 Ibs 40
. (Montroal) 3 ~ 1 1bs 37 ·5- j2

3t - 4 Ibs 7·7
4 - 4t Ibs 0

Augus t :L952·- locke Under 3 Ibs 83.3
October· 153 (Montreal) 3 .:. 3t Ibs 0 i~

3t - 4 1bs 0
4 - 4;t Ibs 0
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Age of Onset: Now that it has become
a ro~tine procedure to examine the eyes
of premature infants soon after birth
and at short intervals thereaftor, it
has boon found that the early changos
such as dilat~tion and tortuosity of tho
vessels can bo seen after tho first fow
days 0 f birth.19 It also is lcnOim that
if the fundus of the inf~t romains nor
mal for the first three months of lifo,
the chance of devoloping the disoaso is
very small.

Duration: Roese and Blodi20 claim the
_._-~-_.-

disease runs an acute or active stage
lasting about six months, then followed
by a regression and cicatricial staGe.

Ra.cial Incidenco: It predominates in
the-White-;Uco: boing rare in negroes. 15

Relation to Birth Weight: It has boon
cloL), ly' d0mons trat,~dtha t -the inc idonco
of V.;F boars an invorso relation to the
b j_r th we igh t. AJ.so it ho.s boen shown
that promature infants of smallor birth
weights will develop the rotinal changes
longer after birth than those born ,... i th
higher birth woights.

Bo lati0E.-~ Pro_maturity : 'Th is is tho
primary factor as it is tho gostational
age which bears a direct relationship to
tho maturity of the rotina. Ono cannot
always depend on tho birth ''leigh t for
this, as many times th3 birth 'vloight and
the gestational age do not correlate
well. Gestational ago is thus the factor
that should be considered in tho clinical
management of these infants. 21 Frem this
it is apparent that a child might roach
a weight favorable for dischargo boforo
roaching maturity, according to tho gos
tational ago, and thus still being
susceptible to the disoase.

Tendency to Spontanoous Rogrossion:
Dur~ng~he course of "tho acuto stago of
tho lisease there is a markod tendoncy
for spoptanoous rogression. Somo invost
igatl>rs~2 believe that one half of the
p,~tients that develop the early changos
will show regrossion. Others havo givon
figures as high as 75% regress ion.

Before going on to describe tho clin-

ical oph thalmos copic findings of RLF
we should first consider the appearance
of the normal premature fundus. The
optic discs arc grayish White; clearly
outlined, and have tho appearance of
primary optic atrophy. The central cup
is filled. Thy shape is round but not
infrequ,mtly oval (usually vertically).
Occasionally romnants of the hyaloid can
bo seen. Tho vassals aro usually onG
third to ono-half tho size of the adult
but often throadliko. The vessels arc
straight and usually branch dichoto
mously, and docroase in caliber as they
reach the periphory. The color of the
fundus is usually orange red, but some
times yellmJish. Frequontly the cho
roidal pattern is prominent. Pigmenta
tion may be very scanty~ If present it
is usually granular. 1ho macular area
shows no feveal light rvflex and gives
the impression of elevation. 'The pe~

riphery may be lightly colored and even
yo 1low ish whEo or yellowish gray, but
not milky white or grayish whito.
Hemorrhages are not a normal finding, al
though they aro not infroquentlyseon if
a babv is examined shortly after birth.

~

CLINICAL CLASSIFICATION23

Stages of Retrolental Fibroplasia in tho
Active Stage":

1. Dilation and tortuosity of retinal
vessels.

Hemorrhages mayor may not bo
prosont.

Early noovascuLarization espec
ially in the extreme periphery
of tho visible fundus may be
seen.

2. Stage 1 plus noovascularization
and some peripheral retinal clouding.

Hemorrhagos are usually present,
vitreous clouding mayor may not
be presont, and spontaneous re
gression may occur.

3. Stage 2 plus rotinal dotachment in
the periphery of fundus.

Spontaneous regression unlikely.

4. Homisphoric or circumferential de-
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tachment of retina.
Elovation of the retina over a

large area, but still some retina
in position.

5. C~mpleto retinal detacr~Gnt.

Gra.des of Retrolental Fibroplasia in
the Cicatricial ~hase:

1. Small mass of opaq uo tissue in
periphery of the fundus without
visiblo retinal detachment.

'l'he fundus may have 0. pale ap
pearance, and the blood vessels
may be attenuated.

2. Larger mass of opaque tissue in
periphory of the fundus wi tb.
some localized retinal detachment.

The disc is distorted by trac
tion toward the side of' tho
tissue, which is usua.lly tem
porally. Cases ending in Grade
1 or 2 have useful vision.

3.· Larger masr,; of op:1que tissuo in
periphery incorporating :1 retina.l
fold which extends to tho disc.
Visual acuity varies from 5/200
to 20/50.

4.~trolental tissuc covering part
of pupillary arC:1.
S~all area of attached retin:1
may still be visiblc or only a
red reflex over a sector of tho
fundus may bo soen.

5. Retrolental tissue covering entire
pupillary area.·

No fundus reflex present.

Clinical Evolution: In 1948 tho
~wenses4 wore the first to describe tho
general course of development, and their
description is still ono of the best:
"All visible romains of the hyaloid sys
tem disappeared .early in postnatal life.
On early ohservations the external ap
pearance of the eyes and the fundus was
normal and indistinguishable from that
of other pre:rr:atures who subsequently
did not develop the disease. 'l'he
earliest detectable abnormality was a
slight dilatation of the retinal ar-

teries and veins, which increased to as
much as three times the ir normal size.
As they increased in size they became
tortuous, at times so tortuous that they
turned baCkwards toward the disc for a
short distance, and then turned sharply
in a hairpin curve to run toward the
periphery. This was soon follow~d by
one or more gr~yish elevations in the
far poriphery of the retina over which
the caliber of the vessels was increased.
Soon the margins of the disc became
blurred and there occurred generalized
retinal edema. The grayish retinal
elevations increased in size and others
appea.red scattered throughout the fundus.
Aftor a short time a gray membrane with
numurous vessels coursing over it bil
lowed forward in folds at the periphery
of the retrolental space. This membrane
appeared to be the anterior portio~ of
the largo masses of swollen retina. At
this stage the fundus was seen hazily.
Bands of tissue extended.fram the areas
of detQched rotina into the vitreous.
Finally a complete retrolental membrane
was formod by gradual extension and
fusion of the peripheral folds. Broad
ciliary processes were seen extending
into the membrane at its periphery, and
numero'~ vessels, which appeared to
radiate from the center, were present on
the surface of the membrane. II Later
some of the eyes showed secondary changes,
such as microphthalmia, shallow chamber,
glaucoma, etc.

ETIOLOGIOAL FACTORS

During tho past ten years retrolental
fibroplasia has been tho subject of in
tensive resoarch in both the clinical
and experimental fields. Yet, in spite
of all these efforts, at the present time
there is no definite answer concerning
the responsible etiological factor. It
has been pointod out that earlier remains
of fetal structures were thought to be
the answer to the problem and that those
theories have been gradually abandoned.

It should. be noted that any sort of
investigative study in this disease is
very hard to evaluate because of the
great tendency of. the disease to show a
spontaneous remission. 1be Owenses have
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t
r mentioned that in their cases about one

half of those who developed early acute
changes showed spontaneous regression.
Reosa and Blodi also report that 75% of
thei~ cases with early findings of tho
disease finally underwent spontaneous
remiss ion.

~he most important studies dono in the
last few years in an effort to solva the
problem of etiology can bo summarized in
the following headings:

1. Dietary supplemonts
a) Vitamin E
b) Multiple vitamin preparations
c) Constituents in water misc,'

ible vitamins
d) High electrolyte feedings

2. Effects of light and mydriatics as
a result of frequent examinations

3. Role of oxygen in the care of pre
mature infants.

In 1949 the Owenses5 presentod a pro
liminary'report on the prophylactic uso
of Vitamin E, in the form of dl-alpha
tocopherol acetate, in prematuro infants
with an encouraging result toward low
ering the incidence in RLF. In tile 1951
M & R Pediatric Conferonco22 they re
ported their previous two and a half
years of experience in the prophylactic
use of Vitamin E. Owens corr~onted that
during this time they found no chango
in the incidence of the acuto st~os of
disease, hut that tho incidence of tho
complete stages with retrolental mem
branes, droppod from 22%, in the group
tha t had no t re co i ved Vitamin E J to 8%
in the group that receivod UlO vitamin.
Ee concluded thu. t tho effect of YHamin
E, if any, was to decrease tho amolmt of
fibrosis and damage that has takon placo
during tho acute phaso of the discnso.
no also pointod out that thoro WQS no
correlation botweon the initi~l 01000..
levels of the vitamin ar.d tho occurronco
of the disease and thnt if Vitamin E has
anyeffoct, it was based,on a pharma
CO~Dgical action rather than as correct
ing a vitamin deficiency.

In this respect Kinsey and Chisolm24

in 1951 reported that their use of
Vi tamin E, at the time the eyes showed
vascular changes characteristic of RLF,
did not decrease the incidence of the
acute stage of the disease. They also
confirmed the facts mentioned above, by
Owens.

In 1951 Kinsey and Chisolm24 reported
that wi thdravral of the wa ter-mis cible
multivitamin preparation (Vi Penta) and
iron used as supplements to diet of pre
mature infants weighing less than 4 lbs.
and substitution of only vitamin D and C
in water miscible forms, showed no appar
ent effect on the incidence of the
disease. In the 1951 M & R Laboratory
Pediatric ronference22 he stated that
ho believed the emulsifying or homogen
ating agents used in water-miscible
vitamin preparations are without effect
on the incidence of RLF.

In 1952 Roese and locke25 conducted,
studies in which they applied monocular
and hinocular occlusion to a group of
premat]..U'e infants with birth weight less
than 4 pounds. They concluded that in
~tillation of mydriatics, fremature ex
posure of the eyes to light, and handl
ing of premature infants for routine
oph thalmological oxamina tion are not
factors in the production of RLF.

'The rela tionsh ip of the development of
RLF to the use of rreast and cow's milk
has reen of interest, chiefly because
of the higher electrolyte content of
cow's milk and its association with
edema of the newborn.

Hepner and Krause26 attempted to cor
rela te the incidence of the disease
with high electrolyte diet and repeated
blood transfusions. ~ley divided 24
infants (birth weights 850 - 1540) into
two groups. Tho firs t group was fed
nothing hut water and ordinary human
milk until aweigh t of 1800 grams was
obtained and then was isocalorically
transferred gradually over a week's time
to the formula fed to the other grouJl'
The second group was fed autoclaved cow IS

milk with half the cream removed and lCfl/o
carbohydrate added. Three infants in
the two groups developed RLF. It was
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noted that during the change of feeding
and shortly after, there was a sudden
weight gain followed by resumption of
normal we igh t gain. During this time
the infants showed marked generalized
edema. In two infants who were re
tl~ned to human milk diuresis and loss
of weight with disappearance of edema
resulted.

They further studied the influence of
electrolyte intake on RLF at the
Chicago Lying - In Hospital. Between
1937 -1946 a low electrolyte diet was
given and the incidence of the disease
was 7%. Frem 1946 to 1949 a high elec
trolyte diet ,.as given and 45% devel
oped the disease. In 1950 and first
part of 1951 a low electrolyte diet
was again instituted and there were no
cases of RLF among 19 infants weighing
less than 1501 grams.

They also reviewed the incidence of
transfusions in prematures, and they
found a larger number of transfusions
in those who developed the disease.
They thus concluded that these two
factors may overload the capacity for
physiological adjustment of small pre
mature infants and lead to retrolental
fibroplasia.

They eonducted experiments with kit
tens by producing edema as result of
interfering with their fluid and,elec
trolyte balance and found les ions in
their eyes somewhat similar to those of
RLF, but showing persistence of the
hyaloid vessels.

Anoxia appears to bean important
factor in the development of RLF. In
1948 Ingalls27 in his study of the
epidemiologic implications of enceph
alo-ophthalmic dysplasia inferred that
the bas ic les ion was endothelial damage
which he suggested was the result of
fetal anoxia concomitant with maternal
systemic, or placental disease, or the
birth process itself.

Szewczyk28 in 1951 working in the pre
mat~~e center; Christian Welfare Hospi
tal, at East St. Louis; Ill. noted that
RLF was dir"lctly related to the ox;ygen

environment of prematures • During the
time when the care of prematures in
incubators had to be decreased in order
to make room for new admissions, the
disease rose alarmingly. He began then
to study the fundi of premature infants
frequently and found no changes of RLF
as long as the infants were kept under
oxygen. The first signs were noted
shortly after the children were placed
1E a bassinet. He treated nine patients
vho had developed the vascular changes
of RtF by placing them back in an at
mosphere with an oxygen concentration
of 60-7afc. 'TIds fo::-lowed by a dramatic
respoI':'so in 24 hours. Following this
he produced the disease rapidly in 7
infants by merely removing them from
oxygen incubators (oxYGen cone. of 50%
plus) and placing them in bassinets
(oxygen cone. of 22%). In 24 to 48
hours all without exception developed
dilated retinal vessels. In 3 to 4
days, tortuosity followed by neovas
cularization, hemorrhages, and progres
sive peripheral retinal separation de
veloped in almost all cases. This was
rapidly reversed by immediately placing
the prematures back in an atmosphere of
60% oxygen concentration. From the
foregoing observations Szewczyk brought
forth the theory of "relative hypoxia"
as the etiological factor reponsible
for RLF, which in the early stages he
prefers to call "hypoxic retinopathy".

Szewczyk explained that the relative
anoxia produced in a premature when he
is SUbjected to a sudden, prolonged, and
sufficient decrease in his oxygon intake
are manifested in the child's retina by
vascular changes (dialtation and
tortuosity), retinal edema, neovascular
ization, etc. which we already know
represent an early stage of RLF, and
wh ich he calls ''hypoxic retinopathy".

He pointed out t~e fact that in intra
uterine life the fetus has been subject
ed to a low oxygen saturation (probahly
less than 50%). If prior to, or at the
time of birth he is subjected to a
sufficient decrease of oxygen intake for

" a long period of time, tissues that
utilize oxygen at a rapid rate will suf
fer. Immediately after birth if the

\
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ch ild breathes normally, h is oxygen
saturation will be raised to a consider
ably higher level than that in utero, a
situation similar to that of an infant
who has developed early hypoxic retino
pathy and is trnmediately placed in an
oxygen enriched atmosphere.

He s ta ted that hypoxia could occur in
an infant at birth because of difficult
labor, prolonged labor, premature pla
cental separation, hemorrhage, oversed
ation, etc. After birth it could develop
due to such factors as:

1. Respiratory infections or condi
tions interfering with respiration.

2. Diseases which produce anemia per
se.

3. Poisons (as carbon monoxide) which
interfere with the oxygen-carrying
capacity of the blood.

4. By sudden reduction in the avail
able oxygen.

5. By the acclimatization to an en
richei atmosphere and too sudden
withdrawal.

He also brings out the fact that these
infants by repeated anoxic changes be
come sensitive, so that a hypoxic state
of less intensity and duration may bring
about a severe retinopathy.

In terms of anoxia he thus explains
the mechanism as follows: 'When oxygen
tens ion in blood falls below the reguJ.re
ments of the fetal retina, the retinal
vessels dilate, they become tortuous,
and at the same time new channels de
velop. If the demands for oxygen are
still not satisfied, edema in the most
fetal parts of the retina develops
(peripheral grayish -wh ite areas). 'The
wall of the vessels begins to suffer,
especially at the venous side, because
the retina utilizes all available oxy
gen, and transudation and hemorrhage
takes place. Transudation accounts for
vitre0us opacities. The gradual pro
gressive retinal edema plus transudation
from the vessels cause the gradual sep-

aration of the retina. Then atrophy
and fibrosis sets in."

Also in 1951,29 and even shortly be
fore Szewczyk's article, Campbell pub
lished an article in which she proposed
the theory that RLF was produced by a
direct effect of oxygen on the incom
pletely developed retinal vessels. She
claimed that during the years 1946-1947
the incidence of RLF was nil. In 1948
an oxygen cot was introduced (supplying
oxygen concentrations at 40 to 60%) and
from the year 1948 to 1950 they found .
28 instances of RLF out of 181 surviving
premature infants with birth weights
ranging from 1 Ib .7oz. to 3 Ibs .8oz.
She stated that it is a well known fact
that oxygen has been proven toxic in
adults in concentrations of 70% to 80%
and that therefore it would be expected
that lower concentrations could be toxic
to newborns and more so to prematures.

She stated further that the fetus in
utero is cyanotic, and that following
birth it is exposed to an atmosphere of
higher oxygen concentration. Prematures
at birth are exposed to an oxygen en
vironment the same as full term babies.
She then speculated that although .this
environment is not harmful to the new
born, it might prove injurious to the
premature infant.

She presented a study of premature
infants which she divided into three
groups according to amount of oxygen
given and was able to show that the in
cidence of RLF was higher in the group
that received higher concentrations of
oxygen and for longer periods of time.

Since then many similar investigations
have been conducted both in this country
and abroad. The results seem to fall in
the two categories already mentioned,
that is, damage due to relative anoxia
produced by use of high oxygen concen
tration with rapid withdrawal and toxic
effect from prolonged use of oxygen at
high concentrations. It is impossible
in this article to include a desoription
of the work done by all these investi
gators, but for the sake of completeness
their names will be mentioned in relation
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to the two schools of thought.

Favoring the idea of high and prolong
ed use of oxygen as the important factor
in the production of RLF are the follow
ing: Patz, Hoeck and de la Cruz,3 0
Ryan,3 1 Bousquet and Laupus,32 Goldman .
and TO~ler33 (Switzerland), Crosse and
Evans3 (England) .On the other haLd
those favoring anoxia are: Rewchun
Bedrossian, Carmichel and Ritter. 35

Patz and co-workers,3 0 at the Gallin
ger Municipal Hospital, during 1948-1953
performed controlled randomized and non
randomized studies of the use of oxygen
in premature infant~ and concluded that
prolonged high oxygen concentration is
the important factor i;o the development
of RLF. On the other hand Bedrossian,35
at Philadelphia General Hospital, in
alternate fashion divided a group of pre
mature infants into two groups, one of
which was to oe weaned from oxygon and
the other from which oxygen was to oe
withdrawn rapidly. He concluded that
the use of excessive oxygen pre·-dis
poses to the disease, out that it is the
rapid withdrawal of oxygen that "trings
aoout the appearance of the retinal
changes.

A cons iderable amount of-. exper:L"llental
animal work has oeen done in recent
years in an attempt to evaluate the
effect of oxygen on the :immature tissues
with particular emphasis on the retina.

In 1952 Ingalls36 divided a Dl1l110er of
pregnant mice into three groupsj one he
'lsedas control and-the other two he
subreitted to different degrees of anoxia
by placing them in a negative pressure
chamOer. He dis tributed members of each
sub-group in success ion from the 1st to
the 17th day, so that he could study the
effect- of anoxia in all stages of preg
nancy.lie delivered by surgical section
on the 18th day (normal gestation period
be ir:g 22 days in miqe) ••. He found a con
di tion of the eyes called "opened eye II

together with considerable retinal patho
logy, some of which simulated changes
seen RLF. He found the average gestation
per~od at which these changes occurred
was lht 1. 5 day ~

Patz39 and his group, submitted new
born white rats to an oxygen chamber
with an oxygen concentration of 8afej a
similar group was used as control at
room atmosphere. After continuous ad
ministration of oxygen for 21 days the
animals were sacrificed and complete
autopsy performed. The pathological
findings were limited to the eyes of
those animals bro~ght up under contin
uous oxygen, and these changes c~nsisted

of persistence and proliferation of cap
illaries of the tunica vasculosa lentis
and disorganization of the vitreous.
Some showed edema in the inner layers of
the retina. They repeated the experi
ment by submitting the animals to oxygen
for different lengths of time. They
found a definite correlation between the
induced ocular lesions and the number of
days of exposure to oxygen. 'Ihe eye
lesion consisted of hemorrhage, persis
tence and proliferation of the capilla
ries of the tunica vasculosa lentis,
vitreous degeneration) retinal edema,
and endothelial or glial cell nodules
in the nerve fiber layer of the retina.
These changes are very similar to those
seen in RLF.

In 1948 Michaelson9 in a beautiful
piece of work demonstrated the retinal
vascular development in man and cat. He
noted certain anatomical factors which
to him suggested the presence of a fac
tor in the extravascular tissues of the
retina and present in a gradient of con
centra.tion which affects tho growth of
retinal blood vessels.

In 1951 F.W. Campbel137 by submitUng
rats to low pressure chanbers showed
that the changes previously mentioned
were related to the oxygen tension in
the tissues around the developing vascu
lar bed.

In September 1953 Ashton,38 in an ef
fort to correlate the role of oxygen in
the genesis of RLF, reported preliminary
work on the effects of varying concentra
tions of oxygen on imffiature retina. He
used kittens because their retinal yeasels
at birth a;Jd for tne following three weeks
are closely ~0mparable to those of the
hurea~ fetus during the terminal
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months of intra-uterine life and there
fore to those of premature infants.

He showed that oxygen had a profound
effeet on the process of vasculariza
tion and that in many instanoes com
pletely obliterated the outgrowth of re
tinal complexes. If the animal was then
transferred to air this led to a reopen
ing of the vessels. Many were perman
ently obstructed through collapse or
blood clot GO that the normal architec
ture was not restored. The reformed
network was grossly abnormal and appear
ed to be totally inadequate for the re
quirements of the retina when the ani
mal was breathing air. Vessel growth
into the ischemic retina reo~~enced

from the disc region. Hemorrhages occur
red, blood vessels grei-' into the vitreous,

and retinal detachment developed.

He concluded that similar changes
occur in newborn premature babies and
that this effedt may be the underlying
cause of the disease; that while the
basic injury of vascular obliteration
is inflicted in high oxygen concentra
tions, the effect of this action is not
evident until the animal returns to or
dinary atmospheric conditions. From
this we can see that those who believe
RLF is caused by high oxygen concentra
tions and those'who believe anoxia (due
to rapid withdrawal) to be the important
factor would both be partly correct.

Bedrossian35 summarizes the mechanisms
involved into three parts as demonstrat
ed in the following table:

MECHANISMS INVOLVED IN 'IHE DEVELOPMENT OF 'JRE RETINOPA'JRY OF
PREMATURITY

1
Tissue anoxia despite
adequate blood oxygen
level

Supplemental Oxygen

Narrowed blood vessels and decroased
blood supply (compensated by increased
blood oxygen level) L

Rapid withdrawal of oxygen _ Infant continued
supplements in oxygen

! I
Sudden lowering of blood More narrOWing of

oxygen level retinal blood

J vessjelS

Decreased blood supply no
longer compensated

1 f

Anoxia of tissues Ischemia

.l
Exaggerated and

abnormal compensation

t
Dilated vessels, disorderly

proliferation of new
vessels, and so forth

No Supplemental Oxygen

Acute respiratory or other
general disease

i

I
1

lowered blood oxygen
!..

Anoxia
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Treatment in general has been very
disappointing. Many drugs used, which
at first showed some promise; have
proved to be of no benefit. 'The use of
vitamins has already been mentioned.
AC'lH and cortisone, like many other sub
stances in their preliminary reports
showed promising results but after a
careful evaluation have shown no bene
ficial effects. Furthermore the drugs
have many toxic effects, such as retar
dation of growth, decreasing resistance
to infection, increase in the urinary
output of for.maldehydogenic steroids
and Cushing's facies.

It can thus be seen from the foregoing
tha t the management of retrolental fibro
plas ia would seem to depend on the proper
management of prematures in relation to
their oxygen environment. The following
is therefore proposed:

1. All infants under 4! lbs. should
have repeated ophthalmoscopic
examinations.

2. The use of oxygen in the nurseries
be confined to competent medical
personnel, and its administration
should require a doctor's written
order.

3. The concentration of oxygen in
incubators should be measured by
accurate instruments, such as
oximeters, and the nursery per
sonnel should be trained in their
use.

4. The use of supplemental oxygen in
prematures should be limited to
the leas t amount necessary for the
infants well being.

5. Weaning from oxygen should be done
by gradual reduction of the oxygen
concentration, usually no more
than 10% every five days.

6. Upper respiratory infections or
any others that might interfere
with the proper oxygenation of
the infant be attended to
promptly and adequately.

7. Hemoglobin determinations be done
before the process of weaning is
started. Transfusion should be
contraindicated in infants showing
retinal changes of RtF.

8. A follow up of these patients
after discharge should be carried
out at close intervals, and
parents should be warned to have
the child checked especially if
he develops an URI or other inter
current infection.

The charts of all premature infants
treated in this hospital during the
years 1952 - and 1953 have been re ce i ved
in an attempt to study the cases of RLF.
Unavailability of detailed information,
which for a study of this sort is strict
ly necessary, has led to this report,
which is essentially a negative one.
Among the information found lacking are
the following: careful charting of the
oxygen concentration, the duration of
administration, and the manner in which
the oxygen was discontinued. There was
unsatisfactory ophthalmoscopic follow
up of the patients while in the nursery,
and very poor follow up after discharge.
Many of the infants ,were discharged to
adoption agencies, and never seen again
by us. In many charts there was no evi
dence of any ophthalmoscopic exam ination
at all. Many had only one funduscopic
examination while in the hospital, and
because this was considered normal at
the time, the child was discharged with
the impress ion of normal eyegrounds and
was not seen again in the eye clinic.

In spite this, a few facts are pre
sented which might be of interest:

1. Total number of premature' infants
cared for at tho U. Hosp. during
the period 1952 & 1953 - 75 (approx).

2. Distribution by birth weights
RLF Incidence

less than 3 lbs. - 6 5* 83%
3 to 4~ lbs- - - -34 2 5.7%
4t and over- - - -35 -2- 0

75 7

* one is undergoing regression



,
(

3. Caseo of RLF developed in babies
born at the U. Hosp. --·------··0
Cases of RLF developed in babies
born outside the U. Hosp.-----7

(4 of these developed while in
the Hosp. )

4. This series includes:
6 pairs of twins
5 twins whose siblings are not

:l,ncluded.

5. 'rhe patients with R1F showed the
following pertinent history:

a) History of respiratory diffi
culty at birth or during post
natal course----5 (no neo-natal
history in one of tho 7)

b) History of sevore diarrhea with
dehydration -----,,------ 1

c) History of anemia, secondary to
iron deficiency - .. ------ 1

d) History of difficulty during
pregnancy:

Bleeding ----------- 1
Toxemia - - - -. - - - .. - - 1

e) Stages of RLF:
V - 3

- 1 L.E.
IV - 1 R.E.

III - 1
II - 1
I - 1 (regressing)

6. Number of ophthalmoscopic examina
tions:
38 patients no evidence of ex

amination at all.
48 patients no examination done

by opthaJ.mologist.

CONCLUSIONS

'rhe condition retrolental fibroplasia
has been considered from its historical,
pathological, and etiological aspects.
Recommendations as to the management of
premature infants in relation to their
oxygen environment have been given. A
review of premature infants cared for at
the University Hospitals during the period
1~52 & 1953 has boon presented.

* * *
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II. MEDICAL SCHOOL NEWS

Com ing Even ts

March 22 - 24

March 23 -

April 1 -

April 1 - 3
April 5 -

April 5 - 7

April '8 -

April 8 - 10

Continuation Course in Cardiovascular Diseases for General Physi
cians

George E. Fahr Lecture; "Some Pitfalls in the Care of Cardiacs; II.

Dr. Samuel A. Levine, Clinical Professor of Medicine, Harvard
University Medical School; Owre Amphitheater; 8:15 p.m.

Clarence M. Jackson Lecture; "Management of Mass i ve Upper Gas trQ
Intestinal Bleeding;" Dr. J. Garrott Allen, Professor of Surgery,
University of Chicago Medical School; Owre Amphitheater; 8:00 p.m.

Continuation Course in Emergency Surgery for General Physicians
Seminar on History of Medicine; "One Thousand Years of Medicine and

Surgery 600-1600 A.D. ;" Dr. August C. Krey, Professor of His
tory, University of Minnesota; 'Ibdd Amphitheater, UniverSity
Hospitals; 7:30 p.m.

Continuation Course in Eye, Ear, Nose, and Throat for General
Physicians

Duluth Clinic Lecture; "The Ible of the Ionic Environment in Ca.rbo
hydrate Metabolism;" Dr. A. Baird Hastings; Owre .Amphitheater;
8 :00 p.m.

Continuation Course in Urology for General Physicians

t
t

* * *
Doctors Campbell, Spellman, and Ulstrom Recetve Markle Scholarships

'!Wo members of our Department· of Surgery faculty and a fonner member of our
Department of Pediatrics have been awarded Markle scholarships. Doctors Gilbert S.
Campbell, Fellow in Surgery, and Mitchell W. Spellman, Assistant Professor of Sur
gery and Research Fellow, received the $30,000 awards. Also named a Markle Scholar
was Dr. Robert A. Ulstrom, fonnerly Assistant Professor of Pediatrics at Minnesota
and at present Assistant Professor of Pediatrics at the University of California
School of Medicine in Los Angeles. Announcement of the awards was recently made by
Mr. John M. Russell, Executive Director of the John and Mary R. Markle Foundation of
New York.

Each gl'ant is awarded at the rate of $6,000 annually for five yeal's fol' the pur
pOse of providing both academic security and financial help to scientists at the
start of their careers in academic medicine.

Five other physicians have received Markle scholarships while at the University
of Minnesota in previous years. They include Dr. George E. Moore, Dr. Robert A.
Good, Dl'. Leonard F. Peltier~ Dr. William F. Scherer} and Dr. Rebert Fraser.
The entire faculty joins in offering congratulations to Doctors Campbell, Spellman,
and Ulstrom on receiving this honor.

* * *
Continuation Course

A continuation course in Eye, Ear; Nose, and Throat for General Physicians will
be presented next April 5 to7 by the University of Minnesota at the Center for Con
tinuation Study. The management of common problems involving the eyes, ears, and
upper respiratory tract will be stressed. The course will be presented under the
direction of Doctors L. R. Boies; Clinical Professor a~d Head, Department of Oph
thalmology and Otolaryngology/and Erling W~ Hansen, Clinical Professor and Director,
Division of Ophthalmology. They will be joined by members of the clinical faculty
of the University of Minnesota.
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UNIV'E.R3ITY OF MINNESOTA .MEDICAL SmIOOL

ifEEKLY CALENDAR OF EVENTS---'- --_._- - ---
Phys ~Lc_ians_. ifelcOlne

March 22 - 27, 1954

~onday: March 22

Medical School and Uni.!£.:r:~}ty Hosyi tale

9:00 - 9:50 Roentgenology-Medicine Conference, L. G. Rigler, C. J. ifatson and
Staff; Todd .~phitheater. U. R.

9:00 - 10:50 Obstetrics and Gynecology Conference; J. L. McKelvey and Staff;
if-612 , U. H.

10:00 - 12:00 Neurology Rounds; A. E. Eaker and Staff; Station 50, U. H.

11:30 - Tumor Conference; Doctors Hitchcock, Moore, and Stenstrom; Todd
Amphitheater; U. H.

12 :15 

1:30 

1:3() -

4 :30

Obstetrics and Gynecology Journal Club; Staff Dining Room, U. H.

2:30 Pediatric-Neurological Rounds; R. Jensen, A. E. Eaker and Staff; U.H.

3:30 Dermatology Hospital Rounds; H. E. Michelson and Staff; Dermatology
Histopathology Room, M-434; U. H.

Infectious Disease Rounds; Station 43, U. H.

5:00 - 6:00 Physiology-Surgery Conference; Todd r\mphitheater, U. H.

5:00 - 6:00 Urology-Roentgenology Conference; C. D. Creevy, O. J. Eaggenstoss,
and Staff; Eustis l~phitheater.

Ancker ROSp..;l tal

8 :3 () - 10.:00 TUberculos is and Ches t Conference; Auditorium.

2:00·· 3:00 SurgerJ! Journal Club; Classroom.

MinneapoJ,is General ~osJ)ital

8 :30 - Pediatric Rounds; L. Arey; Stati.ons I and J.

10:30 12:00 Medicine Rounds; Thomas Lowry; Station F.

,
..

I
I
j
.~

11:00 -

11:()0 -

Orthopedic and Fracture Rounds; Drs. John Hoe and Arthur Zierol.d.;
Station A•

Pediatric Rounds; Erling Platou; Station K.

12:30 - Surgery Grand Rounds; Dr. Zierold; Station E.

1:30 - 2:30 Tuberculosis Conference; J. A. Myers; Station M.

2:00 - Pediatric Rounds; Stations I and J.

Veterans ~istration H<?..6..R...i tal

(
I
r
f
J

9 :30 - Infectious Disease Rounds; Drs. Hall, Zinneman Lubin and Sherman.
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Monday, March 22, (Cont.)

Veterans Administration H~ital (Cont.)

1:3° - Cardiac Conference; Drs. ~erman, Smith) Hoseth, and Wexler;
Conference Room, ~ldg. I.; Rounds nnmediately following conference.

1'21esday, March 23

Medical School ~ Universi~ Ho~itals

Roentgenology-Pediatric Conference; L. G. Rigler, I. McQuarrie and
Staff; Eustis Amphitheater, U. H.

Pathology Conference; Autopsies; J. R. Dawson and Staff; 102 I. A.

Pediatric Seminar; Meconium Peritonitis; Jean ~radley; Sixth Floor,
U. H.

9:00 - 9 :50

12 :30 - 1:20

3 :30 -

4:00 5:00

4:30 - 5 :30

*8:15 -

Pediatric Rolmds on Wards; I. McQuarrie and Staff; U. H.

Clinical-Medical-Pathological Conference; Todd Amphitheater; U. H.

George E. Fahr Lecture; "Some Pitfalls in the Care of Cardiacs;"
Samuel A. Levine, Clinical Professor, Department of Medicine Harvard
Un i vers i ty Med ical Schoo1. fus ton; Owre Amph ithoater.

Ancker Hospita~

9:00 - 10:00 Medical X-ray Conference; Auditorium.

Minneapolis g-eneral Ho~12J..:t~l

10:00 

10:00 -

11:30

12 :30 

12 :30 -

1:00 -

Pediatric Contagion Rounds; Elizabeth Lowry; Station K.

10:30 Obstetrics and GynecolOGY Staff Rounds; William P. Sadler and Staff;
301 Harrington Hall.

Psychiatry Grand Rounds;R. W. Anderson; Station H.

Cardiac Rounds; Paul F. Dwan; Classroom, Station I.

12:30 Neurology-Neuroslwgery Conference; Classroom; Station M.

2:30 Dermatology Rounds on Clinic; Carl W. Laymon and Staff.

ECG Conference; Boyd Thomes and Staff; 302 Harrington Hall.

T~~or Clinic; Drs. Eder) Coo) and Lipschultz; ~lassroom.

3 :00 - 5 :00 Pediatric rS~Tchiatry Conference; Jack Wallinga; Classroom, Station 1.

Veterans Administration ~osDital

7:30 

8:45 

9 :30 -

10:30 -

Anesthesiology Conference; Conference Room; Bldg. I.

Surgery Journal Club; Conference Room, Bldg. 1:
Surgery-Pathology Conference; Conference Room, Bldg. I.

Surgery-Tu~orConference; L.-J. Hay, J. Joreons and Donn Mosser;
Conference Room, :Bldg. 1.

* Indicates special meeting.
same time on the same day.
conferences.

A.ll other meetings occur regularly each week at the
Heetillg place may vary from week to week for sane
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8:00 - 9:00

11:00 - 12 :00

1:00 - 2:00

1:30 - 3:00

3 :30 - 4:30

4:00 -

4:30 - 5:50

5:00 - 5:50

5 :30 - 7:30

7 :30 - 9 :30

MiLneapolis General ~2spi~a~

8:30 - 9:30 Obstetrical and Gynecological Grand Rounds; William P. Sadler and
Staff; Station C.

9 :30 -

10:30 - 12:00

10:3° -

12 :30 -

1:30 -

Pediatric Rounds; Richard Raile; Station J.

Medicine Rounds; Thomas Lowry and Staff; Station D.

Pediatric Seminar; Arnold ALderson; Classroom, Station I.

Pediatric Staff Meetirg; Classroom; Station I.

Pediatric Rounds; Erling Platou; Classroom, Station I.

'Veterans Administration Hospital--- ---
8:30 - 10:00 Orthopedic X-ray Conference; E. T. Evans and Staff; Surgical

Conference Room, Eldg. 43.
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Wednesday, Marc~ 24, (Cont.)

Veterans Administration Hospital (Cont.)

Neurolog;)r Rehabilitation and. Oase Conference; A. B. Baker.

Gastro-Intestinal Rounds;' Drs. Wilson, Zieve, Hay, Brake1, Nesbitt
and 0 1 Leary.

Gastrenterology Conference; Conference Room" :Bldg. I.

Medical Journal Cluo; Doctors 1 Dining Room.
X-ray Conference; J. Jorgens; Conference Room, Bldg. I.

3 :00 Metabolic Disease Conference; Drs. Flink, Schultz and Brown.

Lectures in Basic Science of Orthopedics, Conference Room, Bldg. I.

8 :30 - 12 :00

9:00 -

11:00 

12 :30

12 :30 -

1:30 

7:00 -

'Ihursday, March 25

Medical School and University Hospitals---- --..;;..;;..- -- '

9:00 - 11:50 Medicine Ward Rounds; C. J. Watson and. Staff; E-221 U. H.

11:00 - 12:00 Cancer Clinic, K. Stenstrom, A. Kremen and B. Zimmermann; Todd
Amphitheater, U. H.

1:30 - 4:00 Cardiology X-ray Conference; Heart Hospital'Iheatre.

Mcker Hospital

8:00 - 10:00 Medical Grand Rounds; Aud.itoriuro.

Mim1eapolis t;-eneral Hospital

9:30

9 :30 

10:00

11:30 - 12 :30

12:30 2:30

1:00 

1:00 -

Neurology RO'IDds; He inz Bruhl; Station 1.

Pediatric Contagion Rounds; Elizabeth Lowry; Station K.

Psychiatry Grand Rounds; R. W. Anderson and Staff; Station E.

Clinical Pathol05ica1 Conference; John I. Coo; Classroom.

Dermatology Rounds and Clinic; Carl W. la;ymon and Staff.

Fracture - X-ray Conference; Drs. Zierold and Moe; Classroom.

House Staff Conference; Station I.

8:00

8:00 

8:30

11:00 

1:30 -

Surgery Grand ROULds; Conference Room, Bldg. I.

Surgery Ward Rounds; Lyle Ray and Staff; Hard lI.

Hematology Rotmds; Drs. Hagen and Fifer.

Surgery-Roentgen Conference; J. Jorgens; Conference Room, Bldg. I.
4:30 Infectious Disease Conference and Rounds; Wesley W. Spink; Conference

Room, Bldg. 1.

Friday, March 26

Medical School and University Hospitals

8:00 - 10:00 Neurology Grand Rour-ds; A. B. Faker and Staff; Station 50, U. H.

9:00 9:50 Medicine Grand Rounds; ,'-' J. Watson and Staff; Todd Amphitheater, U.H.v.

'"::'0:30 - 11:50 Medicine Rounds; C. J. Watson and Staff; Todd Amphitheater, U. H.
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,Frid_~-,-Marct. 26, (Cont.)

~dical School and Univer~i ty Hasp], ta~s (Cont.)

10:30 - ~:50 Otolarynogology Case Studies; L. R. Boies and Staff; Out-Patient
Department, ry. H.

11:00 - 12:00 Vascular Hounds; 'Davitt Felder and 3taff Hembers from the Departments
of Medicine, Surgery; Physical Medicine, and Dermatology; Eustis
Amphitheater, U. H.

11:45 - 12:50 University of Minnesota Hospitals Staff Meeting; Lupus Erythematosus;
William Kushnirt:.k; Powell Hall ,lullphitheater.

1:0Q - 2:50 Neurosurger··Roentgenology Conference; W. T. Peyton, Harold O.
Peterson and Staff; Todd Amphitheater, U. H.

1:30 - 2:30 Dermatology Grand Rounds; Presentation of Cases from Grouped Hospitals
(University, Mcleer, General and Veterans) and Private Offices; H. E.
Michelson and Staff; Eustis Amphitheater, U. H.

2:30 - 4:00 'Dermatology Hospital Rounds; R. E. Michelson and Staff; Pegin at
Dermatology Histopathology Room, M-434, U. H.

3 :00 - 4: 00 Neuropa tho log icaJ. Oonference; F. Tichy; Todd Amph itheater, U. R.

3:30 - 4:30 Dermatology-Physiology Seminar; J. D. Krafchuk; 3rd Floor Conforence
Room, Heart Hospital.

4:00 - 5:00 124 Advanced Neurophysiology Lecture; Werner Koella and Ernst
Gellhorn; III C'wre Hall.

4:30 - 5:20 Ophthalmology Ward Rounds; Erling W. Hanson and Staff; E-534, U. H.

5:00 - Urology Seminar and X-ray Conference; Eustis Amphitheater, U. H.

Anaker Hospital

1:0~ - 3:00 Pathology-Surgery Conference; Auditoriu~.

Minneapolis General Hospital

I
I

9 :30 

10:3 0 -

10:30 -

12 :00 -

Pediatric Rounds; Richard Raile; Station J.

Pediatric Surgery Conference Oswald Wyatt; Tagu~ Chisholm;
Station I; Classroom.

Pediatric Surgical Conference; Tague Chisho~ and B. Spencer;
Classroom, Station I.

Surgery-Pathology Conference; Dr. Zierold, Dr. Coe; Classroom.

1:00 - 3:00 Clinical-Medical Conference; Thomas lowry; Classroom, Station M.

1:15

2:00 -

Pediatric X-ray Conference; Oscar Lipschultz; Classroom, Main Bldg.

Pediatric Rounds; Station I and J.

Vetera~ Administration Hospital

10:30 - 11:20 Medicine Grand Rounds; Conference Room, Bldg. I.
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Friday, Mar~h 26, (Cont.)

Veterans Administration Ho~pital (Cont.)

1:00 -

2:00 -

Chest Follow-up Conference; E. T. Bell; Conference Room, Bldg. I.

Clinicopathologic Conference; ('.onfer&nce Room, Bldg. 1.

Sa t'1rday, March 27.

Medical School and University Hospitals

7:4) - 8:50 Orthopedic X-ray Conference; W. H. Col~ and Staff; M-IC9, U. E.

9:00 10:30 Pediatric Grand Rounds; Eustis Amphitheater, U. E.

9:00 - 11:50 Modicine Ward Rounds; C. J. Watson and Staff; Heart Hospital
Amphitheater.

9:15 '- 10:00 Surgery-Roentgenology Conferonce; L. G. Riglerj J. Friedman, Owen H.
Wangensteen and Staff; Tod.d Amphitheater, U. H.

10:00 - 11:30 Surgery Conference; Todd Amphitheater, U. H.

10:00 - 12:50 Obstetrlcs and Gynecology Grand Rounds; J. L. McKelvey a:r.d Staff,
Station 44, U. H.

Ancker Hnspital

8:30 - 9:30 Surgery Conference; Auditorium.

Mir.:neapol1s ~eral Eospi tal

8:00 Urology Staff Conference; T. H. Sweetser; Main Classroom.

Psychiatry Grand Rounds; R. W. Anderson; Station H.

11:00 - 12:00 Medical - X-ray Conference; O. Lips chulz , Thomas Lowry and Staff;
Main Classroom.

Veterans Administration Hospita~

8:00 -

8 :30 -

?roctology Rounds; W. C. Bernstein and Staff; Bldg. III.

Modical X··ray Conference; Conference Room, Bldg. 1.


