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In this pilot investigation, six children with a hypothalamic hamartoma were
compared to six asymptomatic children with a history of mild traumatic brain in-
jury (TBI). Based on the BNI Screen for Children (BNIS-C) and selected sub-
tests of the Wechsler Intelligence Scale for Children (3rd ed), the performance
of all but one child with a hypothalamic hamartoma was impaired. In contrast,
the neuropsychological performances of the six children with a history of mild
TBI were normal. Children with a hypothalamic hamartoma showed a special
vulnerability for performing poorly on tests sampling speech and language
function. They also had difficulty generating affect and perceiving facial affect,
behaviors not previously documented. Guidelines for the neuropsychological
examination of hypothalamic hamartoma children are suggested.
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he neuropsychiatric and neuropsy-

chological literature on children
diagnosed with a hypothalamic hamar-
toma emphasizes two points. First, these
children show considerable variability
in neuropsychological disturbances.
Second, without treatment, the cogni-
tive and/or psychiatric status of these
children often deteriorates.™*

The literature on the neuropsycho-
logical examination of children with a
hypothalamic hamartoma has reported
the results of standardized tests of intel-
ligence and academic achievement.*”’
However, a number of neuropsycholog-
ical disturbances may not be captured
by these traditional measures. For ex-
ample, Berkovic and colleagues® have
observed that children with a hypo-
thalamic hamartoma often show a vari-
ety of neurocognitive deficits with no
underlying consistent pattern. Meth-
ods or guidelines for assessing the neu-
ropsychological disturbances in these
children are lacking.

This preliminary report outlines
what we consider to be a brief but reli-
able approach to assessing these chil-
dren’s neuropsychological difficulties.
The initial observations from six chil-
dren with a hypothalamic hamartoma
(and six neurological controls) studied
using a newly standardized test called
the BNI Screen for Children (BNIS-
C) and related subtests from the Wech-
sler Intelligence Scale for Children (3rd
ed.,WISC-III) are reported.

Neuropsychological
Evaluation

The neuropsychological examina-
tion of children involves at least four
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challenges. First, the neuropsychologi-
cal measures used must be sensitive to
developmental changes. Otherwise,
children of different ages cannot be
examined meaningfully. Second, tests
should sample a wide variety of cogni-
tive and noncognitive (affective) fac-
tors important for adaptation and learn-
ing. Third, tests must be sensitive to
brain disorders, or it is difficult to de-
termine if poor performance on dif-
ferent tests (e.g., intelligence tests) rep-
resents an impaired psychiatric status
or an actual neuropsychological im-
pairment. Fourth, tests should provide
information that is useful in managing
the child and monitoring changes.
This last requirement becomes espe-
cially important for the pre- and post-
operative assessment of these children.

Children often cannot tolerate leng-
thy examinations, especially children
who have problems with impulse con-
trol and a propensity for rage reactions.
Consequently, the examination must
be brief and must engage children
enough so that their abilities and be-
havior can be estimated reliably. Final-
ly, as with all neuropsychological in-
struments, the information provided
must be compared meaningfully to a
reference or “control” group. Thus, the
test must be standardized, and norma-
tive data must be available on which to
base statements concerning the child’s
neuropsychological status.

With these guidelines in mind, we
selected tests that could sample a wide
range of abilities within one or two
hours. When children (and adults) are
examined, their ability to follow verbal
(and auditory) instructions must be as-
sessed first so that the examination can
proceed as smoothly as possible. The
BNIS-C quickly tests verbal fluency,
articulation skills, and auditory com-
prehension by assessing the capacities
to name objects, repeat sentences, read,
write, and spell. A child’s ability to per-
form basic arithmetic operations is also
assessed.

Orientation to time and place, basic
visuospatial abilities, attention and con-
centration, and learning and memory
skills are then sampled briefly. The abil-
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ity of children to predict their perfor-
mance on a memory test is assessed.
The BNIS-C also assesses children’s
ability to generate affect in their tone
of voice, to perceive facial affect, and to
show spontaneous affect. The test there-
by provides various “‘subtest” scores as
well as a “total” score that can be used
to compare a child’s relative strengths
and difficulties. It samples both cogni-
tive and noncognitive dimensions.
Selected subtests of WISC-III were
also administered: the Vocabulary, Block
Design, and Digit Symbol Coding
subtests. The first two measures pro-
vide reasonable estimates of verbal and
nonverbal problem-solving skills. The
Digit Symbol Coding test measures a
number of factors, including the speed
of new learning, an ability that is often
compromised after brain injury. We
also routinely administer the Trail
Making tests, Parts A and B, and the
Halstead Finger-Tapping test. These
tests form our “core” battery. Other
tests are administered depending on a
child’s ability to tolerate them. This re-
port, however, is limited to our obser-
vations on these children’s perfor-
mance on the BNIS-C and the
selected subtests of the WISC-IIL.

Methods

Six children diagnosed with a hy-
pothalamic hamartoma were compared
to six children of a comparable age
with a history of mild traumatic brain
injury (TBI). The latter were at least 1
year beyond the time of injury and
were considered asymptomatic. That
is, they and their parents reported no
residual cognitive or behavioral prob-
lems after their mild TBI. These six
children were involved in another
study focusing on community re-
entry after TBI during childhood.

Each child was administered the
BNIS-C and three subtests of the
WISC-III as described above (Vocabu-
lary, Block Design, and Digit Symbol).
The tests were administered either by a
board-certified clinical neuropsycholo-
gist, a resident in clinical neuropsy-
chology, or a predoctoral student in psy-

chology who was working as a psy-
chometrician.

Means and standard deviations with
appropriate f-tests were calculated and
compared.

Results

There were four boys and two girls.
The ages of the children with a hypo-
thalamic hamartoma ranged from 7
years, 3 months to 13 years, 8 months
(mean age, 11 years, 6 months), while
the ages of the children with a mild
TBI ranged from 8 years, 8 months to
14 years, 8 months (mean age, 12 years,
2 months). There was no statistical dif-
ference in mean age (f =.393, df =10,
p=.70,Table 1).

Each child with a hypothalamic ham-
artoma was involved in special educa-
tion classes. In contrast, none of the
children with a mild TBI required such
educational support. The mean educa-
tional level of the former was the fifth
grade compared to 6.6 years of educa-
tion in the latter. Even though the
mean difference in grade level was not
statistically significant (t = 1.27, df = 10,
p =.248), the educational level of the
two groups was clearly different.

The total possible points on the
BNIS-C is 50 points. The performance
of children with hypothalamic hamar-
toma varied greatly (Tables 2 and 3).
Only one of the six children actually
performed normally on the BNIS-C.
In contrast, children with a mild TBI
performed within the normal range
and obtained almost maximum scores
on the BNIS-C. In fact, the test was
developed so that normal children
would perform almost perfectly on
each subtest.

The hypothalamic hamartoma chil-
dren obtained a mean BNIS-C total
score of 23.6 points (standard deviation
(sd) = 14.8) compared to a mean of 42.5
points (sd = 1.04) obtained by the chil-
dren with a mild TBI. The difference was
statistically significant (¢t = 3.0, df = 10,
p=.02).

In the hypothalamic hamartoma
group, three children performed al-
most normally on the speech and lan-



guage tasks (13 or more of 15 possible
points). However, two of the children
who performed normally on these
tasks still had exceptionally low vocab-
ulary scores. The performances of the
other three children were clearly ab-
normal. These three children either
could not take the Vocabulary subtest
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of the WISC-III, or their scale score
was 1.

Except for Patient 6, most of the
children with a hypothalamic hamar-
toma had difficulty on the other sub-
tests of the BNIS-C. The BNIS-C
measures not only cognitive function-
ing but affective functioning. Only Pa-

Table 1. Summary of Children’s Demographic Information

Patients Age/Sex Dominant Hand School Grade
Hypothalamic
hamartoma?®
1 7.3M Right 1st
2 12.3/M Right 5th
3 13.4/F Right 6th
4 13.8/M Right 6th
5 12.0/F Right 7th
6 11.3/M Right 5th
TBI
1 8.8/M Right 3rd
2 12.9/M Left 6th
3 14.2/F Right 9th
4 14.8/M Right 10th
5 11.1/F Right 7th
6 11.4/M Right 5th

aAll patients were in special education classes.

Table 2. Summary of Findings on BNI Screen—Children

tient 6 was able to generate affect in his
tone of voice and to identify facial af-
fect. These findings document both
cognitive and affective disturbances in
the children with hypothalamic ham-
artoma as a group.

None of the children with a hypo-
thalamic hamartoma performed nor-
mally on the three subtests of WISC-
III. Even Patient 6 showed substantial
impairment in the speed of new learn-
ing as reflected by his low Digit Symbol
subtest score. In contrast, the children
with a mild TBI performed within the
normal range on both the BNIS-C and
WISC-III subtests.

Discussion

The examination of children with
known or suspected brain disorders re-
quires reliable and efficient methods of
assessment. Children must be engaged
in the examination process so that reli-
able estimates of their ability can be
obtained. An axiom of neuropsycho-
logical testing is that reliability pre-
cedes validity. That is, 2 wide enough
sample of behavior must be obtained
for valid conclusions to be drawn.

The present examination of children

Patients Total Speech  Orientation® Arithmeticd Concentration/ Visuospatial/ Learning & Affect" Awareness!
Score? and Attention® Construct Memory9
LanguageP Praxisf

Hypothalamic
hamartoma
1 20 9 2 0 1 1 0 1 0
2 37 13 6 3 1 5 4 0 0
3 42 15 5 2 2 6 5 0 1
4 12 6 0 0 0 0 0 0 0
5 18 6 1 1 1 0 1 1 1
6 48 14 5 4 2 6 7 3 1

TBI
1 49 14 6 4 2 6 7 3 1
2 47 14 6 4 2 5 7 2 1
3 48 13 6 4 2 6 7 3 1
4 50 15 6 4 2 6 7 3 1
5 49 14 6 4 2 6 7 3 1
6 48 15 6 4 2 6 5 3 1

Maximum possible scores: 250, P15, ¢6, 94, €2, 6, 97, "3, i1
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Table 3. Summary of Findings on WISC-III

Patients Vocabulary Block Design Digit Symbol
Hypothalamic
Hamartoma
1 <18 8 2
2 4 3 4
3 2 8 10
4 <18 <18 1
5 1 1 1
6 14 13 5
TBI
1 16 18 13
2 12 13 8
3 11 13 9
4 9 9 11
5 9 13 8
6 5 11 7

8<1 = Test could not be administered because child was unable to follow instruc-
tions. Because a score of 0 equals 1 when the child follows the instructions, a score

of <1 was recorded.

with a hypothalamic hamartoma using
the BNIS-C reveals great variability in
their performances. More than 80% of
these children showed difficulties in
speech and language function, and
more than 50% showed unequivocal
difficulties on tests of learning and
memory. All but one showed signifi-
cant impairments in the ability to per-
ceive and judge facial affect. Given that
the neurological control group had al-
most no difficulties in any of these areas,
these findings are striking.

Not surprisingly, the children with a
hypothalamic hamartoma showed diffi-
culties on at least one of the three sub-
tests from the WISC-III. Again, there
was great variability. Speed of informa-
tion processing was normal in some
children but not in most. All but one of
these children had significant difficulties
on the Vocabulary subtest, a finding that
highlights the potential vulnerability of
speech and language functions in this
patient group. In half the patients, visuo-
spatial problem-solving skills were low
average to average. This finding was par-
alleled by observations on the BNIS-C.
Language functions appear to be much
more at risk than visuospatial functions
in these children. However, this pattern
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is not universal and a more extensive
examination of children with a hypo-
thalamic hamartoma with a larger sam-
ple size is needed before firm conclu-
sions can be made.”

The underlying etiology of these
neurocognitive and neuroaffective def-
icits remains unclear, although various
potential mechanisms have been sug-
gested.** The neuropsychological dis-
turbances may be related to time of
seizure onset, the nature of the sei-
zures, and the areas of the brain most
affected by abnormal electrical dis-
charges. Interestingly, Patient 6, who
had the most “normal” neuropsycho-
logical test findings, reportedly had rel-
atively mild gelastic seizures (twice a
week). His primary difficulty involved
behavioral problems, that is, he was
prone to rage reactions. However, his
neurocognitive performance revealed
no typical abnormalities. This particu-
lar child’s examination findings em-
phasize that the neuropsychological
disturbances of these children may be
disassociated from their rage reactions.

Other authors have noted the ap-
parent relationship between seizures
and cognitive dysfunction in patients
with a hypothalamic hamartoma.** In

many patients cognitive function seems
to deteriorate over time.> Deonna and
Ziegler* listed several arguments sup-
porting the idea that the cognitive and
behavioral symptoms associated with
hypothalamic hamartomas with gelas-
tic seizures may be a direct result of the
epilepsy. They cited three considera-
tions. First, children with a hypothalam-
ic hamartoma associated with gelastic
seizures typically have no history of
abnormal development before the
onset of epilepsy. Second, the onset of
uncontrolled epilepsy is often associat-
ed with a standstill or deterioration in
cognitive development and significant
behavioral problems. Finally, children
with a hypothalamic hamartoma asso-
ciated with precocious puberty, but not
with epilepsy, do not manifest the same
behavioral and cognitive problems.'?
These ideas will need to be evaluated
further in more children with this
complicated neurological disorder.
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