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ABSTRACT

The difficulty of differentially diagnosing attention deficit/hyperactivity disorder
(ADHD) and childhood bipolar disorder is discussedfrom the standpoint of
neurological assessment and abnormalities. Researchas not addressed this
problem. However, studies on each individual disorer are examined. Use of tools
such as EEGs, MRIs, fMRIs, and SPECT are discussed.

Introduction

Diagnosis of childhood disorders is an intricatel amallenging process. One
reason is many disorders have symptoms overlapfong significant degree those
characterizing other disorders. For example, atiendeficit/hyperactivity disorder
(ADHD) has many of the same symptoms asdbbibd bipolar disorder (Fewell &
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Deutscher, 2002). Misdiagnosing ADHD when the chidactually suffering from
childhood bipolar disorder can result. The diageadgi ADHD would suggest treatment
with a stimulant such as Ritalin, Dexedrine, or Badrine. However, the administration
of such a drug might only serve to induce manigh@ child with bipolar disorder.
Through the lens of the ADHD label, this increasényperactivity might even result in
increased dosages of the stimulant, thus exacegotite mania further. Development of
an objective and precise method for accurate @iffiation between these two disorders
is important. One promising direction may lie i theurological differences between the
two maladies.

Purpose of the Atrticle

The purpose of this article is to discuss diffei@ntiagnosing of attention
deficit/hyperactivity disorder (ADHD) and childhoodipolar disorder from the
standpoint of neurological assessment and abndresali

Symptoms

Before examining the neurological differences betwe@DHD and childhood
bipolar disorder, symptoms associated with eachheilidentified. ADHD involves five
categories of symptoms that the client must matefore diagnosis, according to the
DSM-IV-TR (APA, 2000). The first category consists of two gye. The first group is
associated with inattention that has been evidentaf minimum of six months and
interferes with the individual’'s functioning. Exatap include losing objects, failing to
finish projects or tasks, inability to stay on taskd inability to listen to others. The
second group consists of hyperactivity-impulsivitghaviors that interfere with overall
functioning. Examples are inability to remain stdifficulty remaining seated, problems
with turn taking, and interrupting frequently. Syimms must have manifested before the
age of seven. The disorder must be demonstratédardifferent locations, e.g. school
and home. “There must be clear evidence of clihicginificant impairment in social,
academic, or occupational functioning” (p. 93). tlgsdiagnosis requires that the
symptoms not appear associated with other difiesiltsuch as mood, anxiety, or
dissociative disorders.

Many children with ADHD may also present with sympis derived from their
experiences as sufferers of the disorder. For elgnipis not unusual for ADHD
children to have a history of accidents such agdmwdiones, falls, and other accidents.
Impulsivity may render the child inattentive to etgf measures. The child might also
suffer from low self-esteem and subsequent demmessiated to having been teased and
experiencing other difficulties with social intetans.
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Bipolar disorder is somewhat difficult to diagnasechildren simply because this
problem is seen more often in the adult populatioriact, theDSM-1V-TR (APA, 2000)
reports that bipolar conditions are often firstrsdaring the twenties rather than earlier in
life. Various types and levels of bipolar disordeave been described. Basically,
however, the disorder involves periods of mania @egression occurring sequentially or
simultaneously. Symptoms of depression in childreight include irritable mood,
crying, anhedonia, less than expected weight gaigrowing children, sleep difficulties,
psychomotor agitation, low self-esteem, feelings goiilt, deficits in thinking, and
possibly thoughts of suicide. Symptoms of maniadaitdren include high self-esteem,
finding sleep unnecessary, talkative periods, gtwoughts, and distractibility.

When comparing these symptoms to those of ADHD siciemable overlap is
evident. Consequently, children presenting with hstgymptoms are more likely
diagnosed with the disorder considered the mostwmmin children — ADHD. However,
crying, anhedonia, failure to make developmentaliypropriate weight gains, suicidal
thoughts, and high self-esteem do not seem to $@ciaded with ADHD. Thus, further
evaluation is warranted when children present Withlatter set of characteristics as well
as ADHD symptoms.

In summary, it appears that the child with ADHD mpsesent with greater
attention problems than the child who has bipolaomier. The child with bipolar may
demonstrate greater or more intense emotional iogacor difficulties. However, this
dichotomy is not a perfect one and would not neardgsbe sufficient for differential
diagnosis of these two disorders. In extreme exasmpf both maladies, differentiation
might be more readily accomplished. In the majonfycases, which involve more
moderate symptoms, the distinction is more difficul

Etiology

When etiology is explored as a possible differgmmiatool, the most prominent
theory involves genetics (Fletcher-Janzen & Reysak)03). Since both disorders seem
to have familial associations, examination of familistories may aid differential
diagnosis. Children with ADHD and those with bipothsorder are more likely to have
relatives with “matching” diagnoses. However, efifeeness of this tool may be limited
because relatives might have been misdiagnoseelas w

Accurate diagnosis is critical. “Among adolesceatitgnosed with BAD [Bipolar
Affective Disorder], around 20% make serious swcattempts” (Fletcher-Janzen &
Reynolds, 2003, p. 87). Additionally, both the bgoand the ADHD adolescent are
likely to engage in criminal behaviors if they ametreated. Manic states and impulsive
behaviors increase risk- taking and consequentyirguarrest.

Some theories regarding the etiology of ADHD sugdfest this disorder results
from minimal brain damage. “Brain damage as a tesillinfection, trauma, and
complications during pregnancy or at the time diveey has been postulated as potential
causes [sic] of ADHD; however, routine ndagical examination of children with
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ADHD is generally normal” (Fletcher-Janzen & Reys!2003, p. 74).

Masi and associates (2003) determined that manldrehi and adolescents
diagnosed with ADHD are subsequently diagnosed Wipiolar disorder. They suggest
that the two difficulties are comorbid but do nonhsider the possibility that ADHD is a
misdiagnosis of bipolar disorder that has not yehgletely manifested itself. In other
words, the early stages of bipolar disorder magreneously identified as ADHD.

Neurological Deficits Associated with ADHD

Brain damage is not always detectable through amalgf scans or wave
recordings, but such damage may be assumed oragie dn neurological test results.
For example, Temple and Sanfilippo (2003) beliekiat tADHD is associated with
impairments in the executive functions, which migetelop from frontal lobe damage.
Many ADHD children have a history of injuries sua$ broken bones. Perhaps their first
injury involved frontal closed-head trauma, resgtin increased injury-proneness and
deficits in areas of attention. Unfortunately, alcchvho has bipolar disorder might also
exhibit attention deficiencies, especially when shehe experiences depression with
associated concentration difficulties.

Support for the hypothesis that ADHD results fromaii injury is found in the
fact that many ADHD children have seizure disordevkich can also originate from
brain trauma (Schubert, 2005). This relationshipy mender it difficult to determine
whether an individual’'s ADHD behavior is due totieation or subclinical seizures, an
important distinction given the differential tream indicated for these two
circumstances. The question can be resolved thrabnghuse of EEGs because this
method can distinguish whether an individual isexigncing a particular type of seizure
or is simply not attending. The EEG will also pmeievidence of the frequency of
subclinical spiking, which may affect the ability attend as well as other cognitive
functions. Consequently, EEGs may lead to relatisehple ways of diagnosing ADHD.

Interestingly, some experts believe that ADHD tmeatit can be enhanced due to
the plasticity of the brain (Ilto, 2004). In otheoms, the child’s brain could be retrained
so that she or he could focus and sustain attemtithin the normal range of functioning.
Training in attention maintenance, particularlylizithg treatment protocols involving
CBT methods, seems helpful in alleviating some j@mis for ADHD children.

In an attempt to use brain scans to predict dewedop of ADHD, Wang and Kuo
(2003) used gray-scale transfrontal sonographyeteati abnormalities in the arteries
supplying blood to the basal ganglia. Vasculopaitlas detected in infants who later
developed ADHD, tics, or obsessive-compulsive bairav\Whether these abnormalities
can be detected beyond infancy has not been edtabli

Sowell and associates (2003) were able to findulpgdies in the brains of
individuals with ADHD by using high resolution MRIFhe findings of their research
indicated:
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Abnormal morphology was noted in the frontal casiof patients
with attention-deficit hyperactivity disorder, witteduced regional
brain size localized mainly to inferior portions @drsal prefrontal
cortices bilaterally. Brain size was also reducednterior temporal
cortices bilaterally. Prominent increases in grewtter were
recorded in large portions of the posterior tempawrad inferior
parietal cortices bilaterally. (p. 1699)

These researchers’ interpretation of results isalidobes (with the exception of
the occipital) are association cortices of the tmetelal type comprising a complex
system throughout the nervous system. This becdhee$dasis of inhibitory responses
and attention. Such “identified region-specific @mmaical abnormalities in cortical
components of attentional systems ... may help betteount for the symptoms of
attention-deficit hyperactivity disorder” (p. 1699)

Use of the Single Photon Emission Computed Tomdyr&8PECT) also appears
helpful in determining whether an individual has AD (Vles, Feron, Hendriksen,
Jolles, van Kroonenburgh, & Weber, 2003). Vles assbciates used SPECT to examine
the brain dopamine transporter and receptor agtifihding that abnormalities were
present prior to the use of stimulants. After stanti treatment began, they found a
down-regulation of the transporter system of dop@mConsequently, an examination of
the brain dopamine system might be one diagnostitbod for ADHD.

Thus, it would seem diagnosis of ADHD might be supgd by certain
neurological assessments. The first would involeralogical examinations that directly
assess attention. However, childhood attentions tésat could differentiate between
ADHD and attention problems resulting from mood odiers would be ideal. A
neurological examination that consists of EEGs tatild detect seizure activity would
also be important, since subclinical seizure atgtimight underlie ADHD. Additional
use of MRIs and SPECTs would also assist in thgndisis of ADHD. These
assessments might aid the clinician in ruling dpolar disorder. However, it is crucial
that further research be conducted with specifieremce to these two disorders in order
to establish valid protocols of assessment.

Neurological Deficits Associated with Childhood Biplar Disorder

Very little research has been conducted with chiddiagnosed with pediatric
bipolar disorder, especially with regard to neugital deficits. Hence, the majority if not
all of the research presented is based on adulfedsbunless otherwise stated.
Considerable investigation is needed with adequiddéa analysis related to the
neurological deficits and difficulties of this pattlar population. Whether or not research
on adults can be extrapolated to children has een lnletermined.

Frey and associates (2005) studied neurometabatitdne dorsolateral prefrontal
cortex. They found that the phosphoinosisignaling pathway was not operating
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normally for individuals in the manic phase of dgodisorder. The researchers noted
that further investigation with regard to manic atepressive states is necessary to
determine how this abnormality impacts the bipotdividual.

Ahn and other researchers (2004) note abnormardiites between white matter
in individuals without bipolar disorder and thoséhabipolar disorder. By taking slices
of magnetic resonance images of white matter,@ébearchers were able to examine them
for prevalence and severity of hyperintensitiesividuals with bipolar had an abnormal
number of white matter hyperintensities. Other aedeers have found similar results in
studies that investigated white matter hyperintessin bipolar patients. Craven, James,
and Murphey (2002) noted that when individuals heeesbral palsy, the probability is
high that bipolar disorder is present as well. Treport finding an association with white
matter lesions in these two disorders in adolescétibwever, it should be noted that
others believe that white matter hyperintensitieghinbe due to treatment with lithium
(Breeze, Hesdorffer, Hong, Frazier, & Reshaw, 2003us, the medication generally
considered the treatment of choice might produgeoabalities within the brain, and
these abnormalities could be misinterpreted adtnegudrom the disorder itself.

One of the primary difficulties in studying bipolaisorder is that there are
different types of bipolar, such as bipolar | amgokar Il. McGrath and associates (2004)
reviewed the literature regarding comparisons ofrolgiological differences between the
two types and found that few studies examineddifisrence. Those in evidence yielded
inconclusive results. The authors noted that rebean genetic differences implied
dissimilarities between the two types.

The functional MRI is recognized as the most usefubl for detecting
abnormalities in the brain structure of individualgth bipolar disorder (Malhi,
Lagopoulos, Owen, & Yatham, 2004). Malhi and asses drew this conclusion after
reviewing the literature related to analysis of nodngical abnormalities in bipolar
patients. They noted that the majority of studiegorting differences used the fMRI.
Specifically, they suggest, “the patterns of fMRti@ation are different to those found in
healthy subjects and patients with major depres$titMR| studies are likely to provide
valuable insights into the pathophysiology of bgyalisorder” (p. 46).

In summary, it does appear that neurological diffiees provide indicators that
bipolar disorder is present. Whether or not thafferdnces are present in children is
unknown. It would seem that the fMRI is the mosdely used assessment tool in
investigating bipolar disorder. Using fMRI in exammg children with bipolar disorder
would be an important step toward understanding rtberological differences such
children exhibit.

Concluding Remarks

Assessment of the limbic system is one area ofahegical investigation with
great promise for differentiation between childweith ADHD and children with bipolar
disorder. Malhi, Lagopoulos, Ward, Kumari, Mi&ll, Parker, lvanovski, and Sachdev
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(2004) report that fMRIs successfully differentditdetween bipolar and normal
individuals who were presented with positive andjative captioned pictures. They
“conclude that bipolar depressed patients perhapsuit additional subcortical limbic
systems for emotional evaluation and this may céflstate-related or trait-related
dysfunction. The differential patterns of activatimform us about bipolar depression
and have potential diagnostic and therapeutic fogmice” (p. 741).

One difficulty in comparing neurological researcbnducted with ADHD
subjects and with bipolar subjects is that diffetenls are likely to be used in assessing
the two disorders. Functional MRIs are typicallylizéd when the research involves
bipolar individuals. ADHD individuals are typicalipvestigated with EEGs, MRIs, and
SPECT. This makes it difficult to make comparisbesween the two disorders in terms
of abnormalities. It does seem that both diffi@gdtinvolve the prefrontal lobe of the
cortex. The limbic system is also involved in theurological pathology of the bipolar
patient, but it does not appear to be an aspeBDdfD. Thus, this area is most likely to
generate the best differential diagnosis in adutien ADHD must be ruled out. Whether
it is effective with children has not been explorédtle is known about limbic system
development in the maturing child. Thus, identifica of abnormalities in the immature
limbic system might not allow the degree of sped¥i needed for diagnostic purposes,
especially for ruling out a specific disorder.

Diagnosing children accurately and with specificgyespecially important given
their position on the developmental timeline. Ihestwords, failure to keep a child on the
“road” to normal development might have a long-tampact on her or his life as an
adult. For example, children with untreated ADHDghti develop academic problems
that eventually lead to dropping out of school @velopment of conduct disorder.
Children with untreated bipolar disorder might miitely become suicidal. Appropriate
treatment for correctly identified childhood diserd could assist the child in continuing
to develop normally. Thus, further research in thi®a is necessary before any
conclusions can be drawn regarding differentiafjdasis of ADHD and bipolar children.
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