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A boy was born with multiple maiforma-
tions including anencephaly with ectopic
placenta, absent left arm, cleft lip and pal-
ate, syndactyly, coloboma of the iris, cata-
ract, and corneal opacity with vascuiari-
2ation. The mother had used lysergic acid
diethylamide (LSD) before and during
pregnancy. The limb amputation deformi-
ties are the primary findings In this case.
These changes are sufficiently specific to
suggest a correlation with other reported
cases in which a higher than expected in-
cldence of such deformities are observed
In infants following maternal ingestion of

...the drug. This is only the second recorded

ase of lens abnormalities associated
with maternal LSD ingestion.

t is the purpose of this paper
to present a case of multiple birth
anomalies including extensive ocular
malformations. There was known ma-
ternal ingestion of lysergic acid
diethylamide (LSD) before and dur-
ing pregnancy. Although a number of
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Multiple Systemic
| and Ocular Malformations
Associated With Maternal LSD Usage

birth defects have been previously re-
ported associated with maternal LSD
ingestion, at the present time, the lit-
erature fails to delineate the role of
this drug in the cause of birth abnor-
malities. This case is presented to
document an association of LSD in-
gestion and birth abnormalities. A
definite cause and effect relationship
of maternal LSD ingestion and devel-
opmental malformations is not neces
sarily implied. '

Report of a Case

History.—A white male infant was ad-
mitted to Charity Hospital in New Orleans
on Jan 26, 1970, at the age of 24 hours for
evaluation of widespread ‘“congenital
anomalies.” The infant died shortly after
admission following an episode of tonic
convulsions and persistent respiratory dis-
tress. He died before blood could be drawn
for chromosome analysis. The mother, 19
years old, admitted having ingested LSD
before and during this (her first and only)
pregnancy. No information concerning the
father was available. Delivery had been
spontaneous with a breech presentation.

Clinical and Autopsy Findings.—All clinical
observations were confirmed at autopsy.
Both premortem and postmortem findings
are described simultaneously. The infant
was 43 em (16.9 in) in length and weighed
2,020 gm (4 1b 7 oz). There was a dorsal de-
fect in the calvarium (Fig 1 and 2). The
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dorsal cranial bones were absent except
for very rudimentary structures in the re-
gion of the occipital bones and a small
right frontal bone which projected upward
from the flat base of the skuli. The pla-
centa was adherent dorsally to the rudi-
mentary brain tissue (Fig 2). The umbilical
cord (Fig 2) coursed between the navel and
the ectopic placenta. Apart from a mild ap-
parent exophthalmos, the right eve was
not remarkable. On the left, the cornea
was partially opague, and the lens was
cataractous. A fold of skin extended from
the region of the right nostril to the vertex
of the skull, becoming adherent to the pla-
centa. There was a right-sided cleft lip and
palate. The ears were low-set bilaterally
and there was a protuberance pointing up-
ward from the left ear. The left scapula
was present, but there was complete apla-
sia of the left arm (Fig 1). The metacarpals
of the second, third, and fourth fingers
were fused on the right. The testes were
small, but descended. The lower extre-
mities were in the “frog” pesition. The lef:
foot had a rudimentary large toe and seec-
ond toe. The lateral three toes were fused.
The right leg was compressed or grooved
medially in the lower one third just above
the ankle. The constriction was due to an
amniotic band that had been previousiv re-
moved. Sigrificant internal changes in-
clude pulmonary atelectasis, a patent
ductus arteriosus, and atrophy of the adre-
nal cortex.

Ocular Pathology.—The left giobe mea-
sured 16 X 16 X 16 mm. The cornea was
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Fig 1.—Postmortem appearance of in-
fant showing anencephaiy with ectopic
placenta (arrow) and umbilical cord (U).
Note facial deformities and musculoskele-
tal malformations including total aplasia of
left upper limb.

opaque and vascularized, particularly cen-
trally and inferiorly. The corneal epithe-
lium was abraded inferiorly so that a su-
perficial sheet of corneal and limbal
conjunctival tissue was detached over an
arciform area from 3 to 9 o’clock. An infe-
ricr coloboma of the iris was noted grossly.
Vertical sections revealed the cornea to be
pearly-gray and vascularized on cross sec-
tion. The anterior chamber was deep. The
iens was normal in size, but was opaque,
and the lens capsule was wrinkled. Apart
from the small iris coloboma, the uvea re-
vealed no significant changes. Microscopi-
cally (Fig 3), the corneal stromal lamellae
were irregular and were composed par-
tially of intertwining bands of dense fi-
brous tissue. There was moderate super-
ficial stromal vascularization. Except for
the region adjacent to the iris coloboma
{Fig 4), the anterior chamber angle strue-
tures chowed normal development. The
jens capsule was wrinkled and the lens cor-
tex showed moderate degeneration (Fig 5).
There was posterior migration of lens epi-
thelium. The colohomatous iris consisted
merely of its root. No differentiation of the
corneal-scleral filtering apparatus was evi-
dent at the site of the coloboma. The retina
exhibited changes typical of anencephaly
including absence of the nerve fiber layer,
total loss of the ganglion cells, and attenu-
ation of the inner nuclear layer. The optic
nerve was reduced to about two thirds of
its normal diameter. There was a thick-
ening of pial septae and an apparent in-
crease in vascularity within the optic
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Fig 2.—Posterior appearance of ectopic

placenta (P) positioned over defect of cal-

varium (arrows).

Fig 3.—Left cornea showing irregularity
of lameliae and vascularity (arrows)
(hematoxylin-eosin, X 250).

nerve. The normal parallel rows of glial
nuclei were replaced by arrays of hap-
hazardly arranged glial cells that occupied
the space normally reserved for nerve
fibers.

Right Eye.—Apart from retinal and optic
nerve changes identical to those of the left
eye, no signincant changes were present.

Comment

In addition to the central nervous
system (CNS) and eye findings, this
case demonstrates malformations in-
volving all four extremities. It is in
relation to these limb defects that one
might look for a unifying concept re-
garding the possible effects of this
drug on the newborn infant. Two pre-
vious reports review 43 cases of in-
fant births to mothers using LSD
during pregnancy alone.*> Nine of

7

Mo A A
@ 5 SRR RN TR
Fig 4.—Angle at 6 o’'clock in left eye.
Note iris coloboma (arrow) and rudimen-
tary angle. C indicates cornea; S, sclera;
CP, hyperpiastic ciliary process (hema-
toxylin-eosin, X 250). .

Fig 5.—Marked wrinkling of lens capsule
(hematoxylin-eosin, x 120).

the 43 infants were born with birth
anomalies of unexplained origin. Five
of the cases cited showed varying de-
grees of limb aplasia.**

Report of Cases Describing 11 Cases in
Which Limb Defects Were Associated
YY 1Ll OCULIIEILEU MAaLeINal Lo
Ingestion
Deformity .
Unilateral fibular

aplasia, short fe-
mur, dislocated hip
Missing right hand
Bilateral absent
phalangeal bones
of both hands, web-
bing of toes, talipes
] equinovarus
4, Assemany et al® Absence of third
left toe and third
right finger

Report
1. Zellweger et al®

2. Hecht et al*

3. Carakushansky
et al®
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5. Jeanbart and Aplastic fingers
Berard’ bilaterally

6. Apple and Aplastic left arm,
Bennett syndactyly

(present case)

7. Jacobson and
Berlin®

Five of 21 embryos
analyzed showed
limb bud defects
The addition of the present case to
the above-mentioned 43 brings the to-
tal of limb defects to six out of 44.
Furthermore, in a recent and sepa-
rate series, Jacobson and Berlin® re-
fer to five cases showing similar limb
amputation defects out of 21 embryos

therapeutlc or spontaneous abortlon
by mothers using LSD.* The incidence

" limb deformities cited in those re-

ports suggests a rate higher than Lili-
enfeld’s® estimate of 1.78 per 1,000
(0.178%) for limb reduction defor-
mities in the general population.

In view of the fact that these fig-
ures indicate a higher than expected
incidence of limb aberrations follow-

ing maternal LSD ingestion, it fol-

lows that further investigation as to
cause and effect relations is war-
ranted. Prospective as well as retro-
spective analysis of a large series of
cases is required to determine the
true nature of LSD’s effect on human
development.

The ocular findings of absent gan-
glion cell layer and atrophy of nerve
fiber layer related to anencephaly are
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quite nor~pecific and occur with suffi-
cient frequency to conclude that they
are not necessarily related to LSD us-
age. Anderson et al*® in 1967 related
anencephaly to ocular development.
In 40 eyes from 21 infants, they
found that hypoplasia of the ganglion
layer and atrophy (hypoplasia) of the
nerve fiber layer and optic nerve were
characteristically related to the ce-
rebral malformations. Occasionally,
colobomata were noted in their study.
No specific causative agents could be
determined to explain these aberra-
tions.

The present case exhibited lons
changes and corneal opacities in the
left eye. Hanaway'! studied the effect
of LSD on lens development in fetal
mice. He reported the presence of
anterior subcapsular lens abnormal-
ities including hyperplastic lens epi-
thelium, with cells migrating posteri-
orly in infant mice born to mothers
treated with LSD. In 1972, Bogdanoff
et al® reported a case of CNS abnor-
malities in an infant whose mother
ingested LSD throughout pregnancy.
There was marked cortical degenera-
tion of the lens anteriorly and poste-
riorly, with posterior migration of
lens epithelium. The overall findings
were similar to those in Hanaway’s"
study. In the present case the lens
from the left eye also shows moderate
degeneration, and there is a posterior
migration of lens epithelium. The

possibility of LSD causing these lens
changes as well as corneal opacities is
worthy of further investigation.

Key Words.—Birth anomalies; LSD;
anencephaly; iris; coloboma; cataract.
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