University of Texas Health Science Center at San Antonio

Interlibrary Loan

iLiad TN: 92483 INIIHININEANININN

ILL Number: 80840286

L

Borrower: AZA

Fax: 520-626-2831

Ariel:

Odyssey: 128.196.161.126
Email: ahsill@ahsl.arizona.edu
Phone: 520-626-6840

Shipping Address:

ARIZONA HEALTH SCIENCES LIBRARY-ILL
1501 N CAMPBELL AVE, ROOM 1149
UNIVERSITY OF ARIZONA

TUCSON, AZ 85724

Call #:
Location: stacks

Received Date: 8/9/2011 09:25:10 AM

Patron: Jones, Desiree

Journal Title: Journal of the American Optometric
Association.

Volume: 55

Issue: §
Month/¥ear: 08 1984

Pages{:595-8

Article\Author:

Article Title: Garber JM; Steep corneal curvature; a
fetal alcohdtsyndrome landmark.

Comments: Borrowing Notes; We will pay via ifm or
invoice. Thank you.

Shipping Method: Odyssey
Charge: Charge
Maxcost: 20IFM

Circle One: \Vy
IFM EFTS Invoice No Charge $

Comments:

Scanned, Mailed or Faxed by:

Unfilled for the following reason:

. LAC (Lack Volume/lssue

.. C8T (Cost Exceeds Maxcost)
NOT (Not Owned)

NYR (Not Yet Received)

INC (Incorrect Citation)

NOS (Not on Shelf)

LOS (Lost)

BDY (At Bindery)

OTH (Other) Elaborate:;

Lending Library:

OCLC: TSA
DOCLINE:TXUTSA

TExpress, 63/SAT
UTHSCSA Library
7703 Floyd Curl Drive MSC 7941
San Antonio TX 78228-3900

Hours: Monday-Friday, 8AM — 5PM CST
Phone: 210-567-2460
Fax: 210-567-2463
ARIEL: 129.111.57.225
Email: ariel-ill@uthscsa.edu

NOTICE:
THIS MATERIAL MAY BE PROTECTED BY UNITED
STATES COPYRIGHT LAW (TITLE 17, U.S.C.)




S

aetry Clinic,

S

i

hologist-edm. |
lip of wvisiony
ing disabiliti
65-567, 198,
ing disabilitix|

psychology
Month T340

The eye ai}
" Learn Dig

d learningdij
5:38-45, 195 1
| dyslexia. &
69.

nical corzel
minimal b
tivity. Clink

relating visud
ders. AmJl|

in learning
1 1{9):551-5%

lisabled real:

1-24, 1968, |
liatric optom
f multidiscit
ssoc 44(2):4H

\ anomalies
) JJ Am Opiwl
7.

of vision dif!
learning dij

ssoc S1{H)dl

like all pareny
hildren's e?

1terdisciplina:5§
: study., J 4
-1164, 1976, ¢
vision trainin,
thlearningé:
s and resea
-231, 1974,
Is there anl
therapy andz
Rev  Optei

wtric Approal)
al Based Prb}
ter 15. Sprint
pp 330-34 !
1gs in chiltel
es. of Pediv::fg(
3. ;
nary effonsL“E

Steep corneal curvature: A fetal
alcohol syndrome landmark

JOHN M. GARBER, 0.D.

ABSTRACT—Keratometry was per-
formed on 30 fetal alcohol syndrome
(FAS) and fetal alcohol effect (FAE)
children. Hortzontal keratometric mea-
surements that are 46.00 diopters or
greater appear to be an objective land-
mark of FAS. Keratometry is recom-
mended as a routine test in evaluating
suspected FAS children and appears to
have value in screening the general
school population for FAS.

KEY WORDS—astigmatism, Indian,
fetal alcohol syndrome, fetal alcohol ef-
fect, keratometry

“In the book of Judges, 13:7, it
says, ‘Behold, thou shalt conceive
and bear a son, and now drink no
wine or strong drink.’ This, it
turned out, is better medical advice
than physicians have been giving
since.”—Dr. Frank Iber, M.D., in
Nutrition Today.*

In all populations fetal alcohol
syndrome (FAS) is an unnecessary
devastating form of prenatal child
abuse that permanently cripples
the physical and mental state of its
victim. FAS is caused by the direct
teratogenic effects of consumed
maternal alcohol on the human fe-

tus.? Even though a mother would
never consider giving an alcoholic
beverage to her newborn, let alone
inducing intoxication, this disturb-
ing scenario-occurs when a preg-
nant woman drinks alcohol. The
greater the prenatal alcohol con-
sumption, the greater the chance
for more severe manifestations of
the syndrome. In one study, a sin-
gle cocktail eliminated the unborn
child’s breathing movements for
half an hour or longer when con-
sumed by pregnant women at ges-
tation of 37 to 39 weeks.®

Other concerns in prenatal alco-
hol consumption are the terato-
genic effects of binge drinking,* the
higher incidence of stillbirth and
spontaneous abortion with alco-
holic mothers,* the synergistic ef-
fects of other teratogens such as
cigarettes,® and the fact that ani-

'mal studies show leatning impair-

ment with lesser alcohol intake.®
These facts along with others ex-
plain the reasons that no safe level
of alcohol consumption during
pregnancy has been established.
Through the efforts of Drs. Smith
and Jones of the University of
Washington, FAS has been

brought to light in the past decade
and continues to gain the attention
of the health care community. In
1982 the Department of Health and
Human Services officially recom-
mended that women abstain from
alcohol during pregnancy.*

The full syndrome and its lesser
forms are still beéing defined and
debated. Universally accepted FAS
landmarks are low weight; small
stature, and decreased head cir-
cumference (all two standard de-
viations below the norim).2 Abnor-
mal facial features include small
palpebral fissures, flat nasal bridge,
thin vermillion, and a hypoplastic
philtrum. Mental retardation usu-
ally occurs, with an average 1Q of
68.5 Fetal alcohol effect (FAE) is a
term used by some in reference to
children who do not manifest the
complete morphology of FAS but
do have obvious teratogenic alcohol
effects, simply to a lesser degree.’
By its nature FAE is a gray zone
that awaits further clarification.
Nevertheless, when the total tera-
togenic effects of alcohol are con-
sidered, it is the primary cause of
mental impairment in modern na-
tions. !
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I initiated this investigation to
evaluate the relationship between
FAS and high corneal astigmatism
which a previous paper defined as
two diopters or greater in at least
one eye.® In my preliminary find-
ings I observed a high incidence of
steeper corneal curvature in the
FAS children. In this paper guide-
lines for keratometric screening for
FAS and FAE are discussed.

Population

Drs. Garber, Goodwin and
Hughes examined 19 FAS children:
11 at Fort Defiance, 6 at Zuni, and
2 at Towac eye clinics. The major-
ity were identified by the IHS Pe-
diatric Department at the Fort De-
fiance Indian Hospital and verified
by wuniversity dysmorphologists,
specialists who evaluate different
morphologic presentations in hu-
man anomalies and disease. Kera-
tometry was obtained from the pre-
liminary report on four FAS chil-
dren who had been previously un-
measurable due to inadequate co-
operation, One FAS child from the
initial study had to be excluded due
to poor cooperation. Two children
had unilateral measurements due
to corneal distortions from scar-
ring.

Another eleven children were ex-
amined who had been classified as
FAE., Seven were from Towac and
four from Fort Defiance,

The entire study consisted of 30
children, 15 males and 15 females.

Ages at evaluation ranged between -

1.5 and 19 years, with a mean of
6.2 years for FAS and 9.3 years for
FAE.

When determining FAS predic-
tive values, the two Towac FAS
children were excluded because
they did not appear to manifest the
complete syndrome in the opinion
of the investigators in the kerato-
metric clinic prior to the testing.
These two children were enrolled
in the general public school system
uniike the other institutionalized
or special educated FAS children,

Results

Astigmatism of two diopters or
greater in at least one eye occurred
in 42.1% of the FAS children and
27.3% of the FAE children. None
of these percentages are signifi-
cantly different from the 26.3% ob-
served in the Navajo school chil-
dren in a previous study.®

Corneal curvature of 46.00 diop-
ters or more occurred in 29 of 32
FAS eyes (90.6%). Of the three eyes
in which it did not, the K-readings
excéeded 45.00 diopters. If the two
Towac FAS children were included,
the corneal curvature of 46.00 diop-
ters or more occurred in 29 of 36
eyes (80.6%).

In the FAE children none of the
Horizontal powers exceeded 46
diopters. The distribution of the
horizontal corneal curvature in the
FAS, FAE, and Navajo school chil-

dren for individual eyes is shown
in Table 1.

From a previous study the aver-
age curvature for the Navajo school
children was a horizontal of 42.11
standard deviation of 1.41; and a
vertical power of 43.51, standard
deviation of 1.43. For all of the FAS
children the horizontal mean is
47.06 and the vertical mean is
48.78, and both are significantly
different from that of the Navagjo
school children. The FAE children
have a horizontal mean of 43.75
and a vertical mean of 44.82 and
are significantly different from the
Navajo school children (see Table
2). '

Sensitivity is the ability to cor-
rectly identify those who have a
disease, and specificity is the abil-
ity to identify those who do not.'?
Predictive values are the percent-
ages of positive or negative results

TABLE 1
Distribution of Horizontal Corneal Curvature

Curvature FAS Eyes

FAE Eyes Navajo Children's

Eyes

Less than 41.00 0 0 318 (19.7%)
41.00-41.87 2 (5.6%) 2 (9.1%) 394 (24.4%)
42.00-42.87 0 2 (9.1%) 462 (28.6%)
43.00-43.87 0 7 (31.8% 810 (19.2%)
44.00-44.87 2 (5.6%) 8 (36.4%) 96 (5.9%)
45.00-45.87 3 (8.3%) 3 (13.6%) 30 (1.9%)
46.00-46.87 7 (19.4%) 0 4 (0.3%)
47.00~-47.87 5 (13.9%) 0 4 (0.3%)
48,00-48.87 11 (30.6%) 0 0
49,00-49.87 6 (16.7%) 0 0

Total 36 22 1,618

TABLE 2
Mean values of Principal Meridians of FAS and FAE in Navajo School Children*
FAS (exciuding
FAS , Group FAE Towac FAS)
Horizontal: |

Sample size 36 22 32
Mean 47.06 43.75 47.61
Standard deviation 2.07 1.01 1.30
t-test 20.58 5.44 21.88

. p-value <.001 <.001 <.001

Vertical:
Sample size 36 22 32 .
Mean 48.78 44.82 49,23
Standard deviation 1.59 1.46 1.59
t-test 21.82 4.27 22.36
p-value <.001 <.001 <.001

* All values are significantly different from those of the general Navajo children population.
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Using 46.00 diopters of curvature
as a criterion, the sensitivity is
93.3% and the specificity is 99.5%.

itdeen’s Using the 1/690 prevalence of FAS
S in the Navajo population'? and the
g-g:ﬁog fact that four of the 809 Navajo
gs:scg) school children had 46.00 diopters
9.2%} or greater curvature, the predictive
ggﬁ;} value of a positive test and negative
.3%) test can be determined supposing
3%) that 100,000 children are screened
with the 46.00 diopter cut-off. The

predictive value of a positive test is

21.6%, and the predictive value for

a negative test is 99.9%. These

wemww=t]  findings imply that in a general
1 screening if a child has a horizontal

Children' |  curvature of 46.00 diopters or
sxcluding ¢ greater, there is a one out of five
acFAS) ¥ chance that the child has FAS. If
) the child’s horizontal curvature is
7.61 less than 46.00 diopters, there is a
:gg 99.9% chance that the child does
2001 not have FAS (see Tables 3 and 4).
, Considering the possibility that
3.93 the four children in the Navajo
‘Egg school group might have undi-
<001 agnosed FAS, Dr. Nasenbeny, chief
dlation. of pediatrics at FDIH, reviewed
——c these children’s records. Two of the

children were suspect with physical
traits in the lower third percentile;
one of them had been placed in a
special education school. If these
two children’s readings were dis-
carded, the predictive value of a
positive test would be 35.5%.

Discussion

In this study the FAS children
have a greater prevalence of high
astigmatism (42.1%) as contrasted
to the general Navajo school pop-
ulation (26.3%), but these differ-
ences are not statistically signifi-
cant. However, if high astigmatism
is related to a change in diet that
occurred in the early 1940s'®'* and
it is assumed that the FAS child is
reared in a poorer nutritional en-
vironment until diagnosis, then an
increased prevalence of high astig-
matism in the FAS Indian popula-
tion might be expected.

The corneal curvature of FAS is
significantly different from that of
the general Navajo school popula-
tion. If an Indian child is suspect
for FAS and the keratometry read-
ings are not 46.00 diopters or
greater, the diagnosis may be ques-
tionable.

With a predictive value of at
least 21.6%, keratometry appears

to be one objective screening device
for the general Indian population.
If a patient’s keratometry readings
are 46.00 diopters or greater, then
there is at least a one out of five
chance of that person having FAS.

Due to the overall retarded phys-
ical and neurological development
in FAS, it is not surprising that the
eye should be microphthalmic in
association with FAS. The smaller
the eye, the shorter the radius, and
the steeper the curvature. Gross
microphthalmia has been noted in
some FAS patients. However, this
consistent keratometric measure-
ment suggests that the majority
have smaller eyes than the general
Navajo population. The small pal-
pebral fissures of FAS probably re-
flect the inability of the smaller eye
to distend the adnexa, as has been
suggested by Clarren and Smith.2
Keratometry for non-Indian FAS
children needs to be evaluated.

FAE is more difficult to discuss
because its true definition has not
been established in regard to rigid
objective criteria. However, the
FAE children evaluated in this
study have a significantly steeper
cornea (horizontal mean of 43.75)
than the general Navajo school
children (horizontal mean of
42.11). Perhaps with more subjects
a keratometric gradient for FAE
can be established.

Horizontal keratometric mea-
surements that are 46.00 diopters
or greater appear to be a guideline
for screening FAS. Corneal curva-
ture measurements should be a
routine procedure’ in evaluating
suspected FAS children.

In a previous study® I recom-
mended that keratometry be used
in the routine school health screen-
ings of Indian children to detect
high astigmatism that had a 33%
chance of being undiagnosed by
conventional screening tests other
than retinoscopy. This study dem-
onstrates that keratometry can
also be applied as a screening de-
vice to assist in the detection of
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FAS children who have been pre-
viously undiagnosed.
If keratometric guidelines for
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