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Vertebrates are equipped with two complementary immune
systems, the innate and the adaptive. The adaptive immune
system is mediated by the highly sophisticated and recently evolved
B and T cells, which specifically target the invader, and provide a
memory response to prevent a repeat of the infection. The innate
immune system, which is evolutionarily more ancient than adaptive
immunity, represent the first line of immunity and must rapidly
detect any infectious agent, and categorize the type of it — as virus,
bacteria, fungus or parasite. (1) The inter- and intracellular
communication between innate and adaptive immune cells is
mostly mediated by cytokines. These peptides contribute to a
chemical signaling language that regulates development, tissue
repair, haemopoiesis, inflammation and the specific and nonspecific
immune responses. (2) Potent cytokine polypeptides (such as
interleukin (IL)-1, IL-6, IL-8 and tumor necrosis factor (TNF)-a)
have pleiotropic activities and functional redundancy; in fact, they
act in a complex, intermingled network where one cytokine can
influence the production of, and response to, many other cytokines.
Many cytokines that regulate the immune system are also involved
into regulation of development, migration, cell proliferation,
hormone secretion and feedback control of nerve cells and nerve
tissue. Therefore it is not surprisingly that cytokine production by
immune system, (e.g. during infection), influence the nervous
system and vice versa. (3)

The second important set of inflamation — induced signalling
molecules, chemokines, constitute a superfamily of small proteins
(8-14 kDa) that are instrumental for the trafficking of leukocytes in
normal immunosurveillance as well as the coordination of infiltra-
tion of inflammatory cells under pathological conditions. (4)
Chemokines and their receptors form an elaborate signalling
system. Numerous detailed studies demonstraded, that the endo-
genous cells of the CNS synthesise distinct chemokines and might
respond to chemokine stimulation by chemokine receptor expres-
sion. Several lines of evidence indicate that all types of endogenous
cells of the CNS (astrocytes, oligodendrocytes, microglia and
neurones) express functional chemokine receptors. In the brain,
chemokines mediate local immune responses and also attract
leukocytes, which are believed to migrate along a concentration
gradient of chemokines across the blood—brain barrier to their
target. (5) It has been suggested that chemokine receptor expres-
sion on neurones plays a role in the developmental organisation of
the brain by regulating the migration of neuronal progenitors. The
inflammatory process with chemokine production may therefore be
very disturbing particullary in the developing brain by interferring
normal nerve cell migration. A lot of experimental evedence also
indicate that glial-derived chemokines may have a significant
impact on the survival of neurones during injury and underline the
function of chemokines in the communication between glial cells
and neurones.

Communication between immune and nerve systems is clearly
bidirectional — we are learning that the immune system is capable
of producing hormones and neuropeptides as if it were a
neuroendocrine organ in its own right. Its cytokines and chemo-
kines can profoundly affect central nervous system (CNS) function;
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correspondingly, cells of the CNS are found to express a range of
appropriate specific receptors. These cytokines and chemokines
regulate various acute-phase CNS activities such as growth
promotion, fever induction, sleep, appetite, pain, and activation
of the hypothalamic-pituitary- adrenocortical axis. In turn, cells of
the nervous system are capable of synthesising cytokines cytokines
and chemokines that were initially classified within the domain of
the immune system and we are learning that immune cells carry an
array of receptors for the classical transmitters of the CNS. (3)
In particular, during pathological conditions driven by chronic
infection, autoimmunity, hypersensitivity, trauma or chronic stress,
a chain reaction of pathophysiologic events may lead to develop-
ement of pathological process both in immune system as well as in
nerves tissue. (6) As the neuroendocrine and immune systems
communicate bidirectionally, many pathological conditions in
nerves tissue may be connected to immunological reactions and
vice versa: e.g. the pathophysiology of inflammatory hyperalgesia,
infection and autoimmune and malignant diseases, as well as
multiple sclerosis, paraneoplastic neurological autoimmunity,
Guillain-Barré syndrome, schizophrenia, depression, bipolar dis-
order and cognitive impairment due to infection and/or inflam-
mation. (7-9) In addition, many transmitter molecules important
in nerve tissue communications are produced by activated lym-
phocytes, e.g. opioid peptides, adrenocorticotropic hormone
(ACTH) and thyroid-stimulating hormone (TSH). Hence it was
proposed that the term ‘immuno-transmitter’ be used to describe
molecules that are produced predominantly by cells that comprise
the immune system but that transmit specific signals and informa-
tion to neurons and other cell types.

Also the mechanisms, from both the neural and immunological
perspective, involved in stress-induced alteration of immune
function are being extensively studied. The immune system is
regulated in part by the central nervous system (CNS), acting
principally via the hypothalamic—pituitary adrenal (HPA) axis and
the sympathetic nervous system (SNS). In recent years, our
understanding of the interactions between the HPA axis and
immune-mediated inflammatory reactions has expanded enor-
mously. (7) It should be outlined that the HPA axis and
immune-mediated inflammatory reactions exert the influences on
each other and many mechanisms whereby these interactions are
mediated, are described. We should also stress the importance od
HPA interactions and oxidative stress molecules, which regulates a
plethora of cellular functions including proinflammatory-mediated
processes, important in pathophysiology of many developmental
and inflammatory diseases of CNS. (10)
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Interest in the relationship between psychiatric symptoms and
immune function has been a consistent theme since the beginning
of modern medicine. By the beginning of the 20th century the term
‘homeostasis’ was introduced and it represented the need for
mental and physical balance of the whole organism. Although
research on that subject continued and yielded some very
interesting findings it was in 1964 that George F. Solomon and
associates forged the term ‘psychoimmunology’. Following on that,
in 1975, Robert Ader and Nicholas Cohen coined another term —
‘psychoneuroimmunology’ and with it laid out the underlying
premise that the brain and immune system represent a single,
integrated system of defense. Contemporary advances in psychia-
try, immunology, neurology and other integrated disciplines of
medicine has fostered enormous growth for psychoneuroimmunol-
ogy, an area of medicine that has evolved to study the relationship
between immunity, endocrine system, and the central and
peripheral nervous systems. Nowadays, there is sufficient data to
conclude that immune modulation by psychosocial stressors and/or
interventions can lead to actual health changes. Although that
might be the case, researchers still need to reveal the vast number of
ways in which different behaviors and health are inter-related, with
focus on the immunological mechanisms that underlie these
interactions. These mechanisms likely have clinical and therapeutic
implications that will not be fully appreciated until more is known
about the extent of these interrelationships in normal and
pathophysiological states.
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Numerous structural imaging studies by computed tomography or
magnetic resonance imaging reported a broad variety of subtle
structural alterations of in brains of schizophrenics (1, 7, 8, 10).
The most consistent findings are: lateral ventricular enlargement
(by about 20%), enlargement of frontal, temporal and parietal
sulci, smaller volume of hippocampus and parahippocampal gyrus
(by about 10%), decreased thickness of frontal, temporal and
parietal association cortex (by 5%), reduced asymmetry between
right and left hemisphere.
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Post mortem studies found changes also at the microscopical level
(8, 9): these are: cellular disarray and abnormally positioned
neurons in entorhinal cortex, hippocampus and prefrontal brain
indicating a prenatal disorder of neurodevelopment, reduced
neuropil and synaptic markers, while the number of nerve cells is
unchanged, alterations in myelin and oligodendroglia components,
reduction of inhibitory interneuron terminals.

While cellular disarray in limbic mesiotemporal structures and
frontal cortex as well as reduced cortical asymmetry are a strong
argument for a prenatal developmental disorder, several MRI-
studies could demonstrate a progressive loss of cortical tissue in the
first years after the onset of clinical symptoms. This points to an
additional degenerative component that adds to a primary neuro-
developmental disorder.

Neuroimaging studies in affective disorder are much more incon-
sistent (1). CT and MRI studies did not show major changes at the
macroscopical level with the exception of subtle hippocampal
atrophy in depression. Postmortem studies could demonstrate
reduced volumes of some basal ganglia and hypothalamic regions
(6) as well as subtle histopathological alterations in serotonergic
and noradrenergic brain stem neurons and hypothalamic cell
groups (2, 3, 4, 5).

Immune mechanisms have been discussed in the (co)etiology of
schizophrenia and affective disorder during the past few decades.
Historical indications of a possible significance of neuroinflamma-
tory processes (infectious or autoimmune) in schizophrenia were
provided by Wagner v. Jauregg (1887) demonstrating the positive
effects of fever therapy (with attenuated strains of Salmonella
typhii, Plasmodium malariae or Mycobacterium tuberculosis) and a
lower incidence of rheumatoid arthritis in schizophrenia. The onset
of schizophrenia in early adulthood, with progressive as well as
benign courses, exacerbations and remissions, shows similarities to
autoimmune disorders (e.g., multiple sclerosis, psoriasis) and may
lead to the speculation of similar pathogenetic components.
However, altered immunological parameters have been investi-
gated mainly in peripheral blood and cerebrospinal fluid and less
frequently in the brains of patients with schizophrenia or affective
disorder.

Some postmortem studies have suggested microglial activation in
the context of schizophrenia (13, 14), whereas others provided
evidence against this notion (15, 16). Several microglial markers
have been investigated in these studies, including MHC-11, CD40,
CD68 and the peripheral-type benzodiazepine receptor. In partic-
ular, the induction of major histocompatibility complex class 11
(MHC-II, e.g. HLA-DR) in microglial cells is a well-known,
sensitive marker of neuroinflammatory and neurodegenerative
processes in histological studies. The role of microglia in affective
disorder has been investigated only qualitatively in a small number
of cases (13). HLA-DR immunostaining was observed in one of six
patients with affective disorder, while five cases did not show any
microglial immunolabelling.

Our recent postmortem study (17) revealed increased microglial
densities in two schizophrenic patients who had committed suicide.
Therefore, the hypothesis of microglial activation during acute
psychosis was proposed. Alternatively, ‘suicide’ could be a
diagnosis-independent factor leading to microgliosis.

We therefore analyzed microglial HLA-DR expression by immu-
nohistochemistry in the dorsolateral prefrontal cortex (DLPFC),
anterior cingulate cortex (ACC), mediodorsal thalamus (MD) and
hippocampus of 16 schizophrenics, 14 depressed patients with
affective disorder and 10 matched controls. A subgroup of 6
schizophrenics and seven patients with affective disorder who
committed suicide was included. We observed no effect of Axis-I
diagnosis on microglial density. However, significant microgliosis
was observed in the DLPFC (P = 0.004), ACC (P = 0.012) and
MD (P = 0.004) of suicide patients. A similar trend was seen in
the hippocampus (P = 0.057).
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In conclusion, immunological factors may play a hitherto under-
estimated role in suicide. First, microglial activation might be
interpreted as a consequence of presuicidal stress. Second, one
might speculate a causal link between microglial activation and
suicidal behaviour, such as neuroendocrine factors, cytokines, and
nitric oxide, which are released from microglial cells and are known
to modulate noradrenergic or serotonergic neurotransmission and
thus may trigger suicidality.

S100B is a protein which has also been linked to microglia and
inflammatory processes. Several studies have revealed increased
S100B levels in peripheral blood and cerebrospinal fluid (CSF) of
patients with schizophrenia. In this context, it was postulated that
elevated levels of S100B may indicate changes of pathophysiolog-
ical significance to brain tissue in general and astrocytes in
particular. We therefore analysed the cell density of S100B-
immunopositive glia in the anterior cingulate, dorsolateral
prefrontal (DLPF), orbitofrontal, and superior temporal cortices/
adjacent white matter, pyramidal layer and alveus of the hippo-
campus, and the mediodorsal thalamic nucleus of 18 patients with
schizophrenia and 16 matched control subjects (11). Cortical brain
regions contained more S100B-immunopositive glia in the schizo-
phrenia group relative to controls (P = 0.046). This effect was
caused by the paranoid schizophrenia subgroup (P = 0.013).
Separate analysis of white matter revealed no diagnostic main
group effect (P = 0.846). However, the white matter of patients
with paranoid schizophrenia contained more (mainly oligodendr-
ocytic) S100B-positive glia as compared to residual schizophrenia
(P = 0.021). These effects were particularly pronounced in the
DLPF brain area. Our study reveals distinct histological patterns
of SI00B immunoreactive glia in two schizophrenia subtypes. This
may be indicative of a heterogenic pathophysiology or distinct
compensatory abilities: Astro-/oligodendroglial activation may
result in increased cellular S100B in paranoid schizophrenia. On
the contrary, residual schizophrenia may be caused by white matter
oligodendroglial damage or dysfunction, associated with a release
of S100B into body fluids.
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This overview presents a hypothesis to bridge the gap between
psychoneuroimmunological findings and recent results from
pharmacological, neurochemical and genetic studies in schizo-
phrenia. In schizophrenia, a glutamatergic hypofunction is
discussed to be crucially involved in dopaminergic dysfunction.
This view is supported by findings of the neuregulin- and
dysbindin genes, which have functional impact on the glutama-
tergic system. Glutamatergic hypofunction is mediated by
NMDA (N-methyl-D-aspartate) receptor antagonism. The only
endogenous NMDA receptor antagonist identified up to now is
kynurenic acid (KYN-A). KYN-A also blocks the nicotinergic
acetycholine receptor, i.e. increased KYN-A levels can explain
psychotic symptoms and cognitive deterioration. KYN-A levels
are described to be higher in the CSF and in critical CNS regions
of schizophrenics.

Another line of evidence suggests that of the immune system in
schizophrenic patients is characterized by an imbalance between
the type-1 and the type-2 immune responses with a partial
inhibition of the type-1 response, while the type-2 response is
relatively over-activated. This immune constellation is associated
with the inhibition of the enzyme indoleamine 2,3-dioxygenase
(IDO), because type-2 cytokines are potent inhibitors of IDO.
Due to the inhibition of IDO, tryptophan is predominantly
metabolized by tryptophan 2,3-dioxygenase (TDO), which is
located in astrocytes, but not in microglia cells. As indicated by
increased levels of S100B, astrocytes are activated in schizophre-
nia. On the other hand, the kynurenine metabolism in astrocytes
is restricted to the dead-end arm of KYN-A production.
Accordingly, an increased TDO activity and an accumulation
of KYN-A in the CNS of schizophrenics have been described.
Thus, the immune-mediated glutamatergic-dopaminergic dysre-
gulation may lead to the clinical symptoms of schizophrenia.
Therapeutic consequences, e.g. the use of anti-inflammatory
cyclooxygenase-2 inhibitors, which also are able to directly
decrease KYN-A, are discussed.
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Depression has a huge impact on individuals and society. With a
lifetime prevalence of over 15%, depression will be the second
leading illness in the world by 2020 as projected by the World
Health Organization. In addition to the emotional consequences of
depression, this disorder is increasingly implicated in a wide range
of medical conditions. As recently described in a comprehensive
meta-analysis of over 180 studies with more than 40 immune
measures, many immunological changes reliably occur in patients
with major depressive disorder (1), and studies began to consider
the behavioral correlates and biological mechanisms that might be
involved. Evidence has also emerged that depression is associated
with activation of the innate inflammatory immune response
including alterations in the ability of immune cells to express
proinflammatory cytokines (2). Interactions between the seroto-
nergic and immune systems gain increasing interest within the
research community (3).

Recent research has focused on the influence of peripheral immune
signals which can lead to an exacerbation of sickness and the
development of symptoms of depression in vulnerable individuals
(4). This illustrates that inflammation is an important biological
event that might increase the risk of major depression. On the other
hand, brain cells such as microglia and astroglia, are not only
target but also source of immune modulators such as cytokines (5).
This report focuses on the role of immunocompetent brain cells for
the development of depression.

Morphological studies demonstrate abnormalities in the brains of
individuals with major depression (6). A brain volume reduction in
limbic and cortical regions has repeatedly been reported. Most of
the imaging studies focusing on the right hippocampus found a
significant volume reduction in depressed patients (7). Longer
duration of illness appears to be associated with a decrease of gray
matter volume (8). The volume loss is predominantly due to a loss
of glial cells leading to an increase of neuronal density. In addition,
neuronal cells are smaller in depressed individuals than in healthy
controls (9).

The relevance of these findings for the etiopathogenesis of
depression is supported by the facts that antidepressants are
capable to influence morphological changes. It has been shown that
antidepressants prevent stress induced hippocampal atrophy in an
experimental condition. Furthermore, they increase local concen-
trations of the neuronal growth factors BDNF and Neurotrophin
3, and support hippocampal neurogenesis (10).

Astrocytes and microglia cells are the major immunocompetent
cells within the brain. An activation of these cells directs toward
inflammation and immune reactions indicated by the release of
modulators such as cytokines. S100B, an astrocyte derived protein,
is such a modulator pointing toward an activation of astrocytes
evolving autocrine and paracrine effects. It is involved in the
regulation of the balance between proliferation and differentiation
of cells. It influences the energy metabolism by stimulation of
fructose-1,6-bisphosphate aldolase phosphoglucomutase and gy-
anylatecyclase in a calcium dependent manner. Furthermore,
S100B modifies the cytoskeleton by inhibition of microtubule
assembly and type III intermediate filaments leading to a seques-
tration of intermediate filament subunits. Consequently, S100B can
display trophic effects by promotion of neuronal survival, neurite
outgrowth and synapse formation. Pathologically high concentra-
tion, however, are toxic leading to neuronal dysfunction of death
by e.g. increasing the release of inflammatory cytokine and nitric
oxide (11).

In clinical studies S100B has been found to be significantly
increased in acute major depression directing towards astrocyte
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activation (12, 13). Obviously, this phenomenon is limited to the

more biologically determined types of depression such as the

melancholic subtype (14). In these patients a moderately elevated

S100B concentration seems to be beneficial since patients with

higher S100B showed better response and remission rates (15).

Antidepressant treatment appears to normalize S100B concentra-

tions (16).

On a functional level it could be shown that depressed patients

with increased S100B experience a better normalization of

initially pathological evoked potential (ERP) patterns (P3-
latency) than patients with unchanged S100B (16). Even three
months after psychopathological remission only those patients
with primarily higher S100B showed normal ERP patterns while
in patients with initially normal S100B the pathological patterns

remained (17).

These findings suggest that the activation of astrocytes is an

important pathogenic factor for the development of depression.

Astrocytic activation is associated with course of disease, treatment

response, and functional parameters such as evoked potentials.

This exemplarily illustrates the importance of immunological

mechanisms in the etiopathogenesis of major depression. Central

as well as peripheral processes are relevant at various pathogenic
levels.
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Patients suffering from inflammatory conditions like infections or
cancer are at an increased risk to develop neuropsychiatric
deviations such as fatigue and depression. Usually this is believed
to relate to the disease burden and/or to the negative future
expectation, to which e.g. cancer patients are exposed. However,
similar clinical observations can develop as side effects of treatment
with pro-inflammatory cytokines such as interleukins, interferons
or tumor necrosis factor-o. It seems that the immune response,
which is triggered during cytokine administration might play a role
in the precipitation of these symptoms. Accordingly, innate and
adaptive immune mechanisms, which involve the production of
pro-inflammatory cytokines, may directly or indirectly cause mood
disturbances and sickness behaviour in above-mentioned diseases
and during cytokine treatment (1-3).

In past recent years, tryptophan-degrading enzyme indoleamine
2,3-dioxygenase (IDO) was recognized to be stimulated during
immune response in vitro and in vivo (4, 5). IDO is strongly induced
by Thl-type cytokine interferon-y (IFN-y), and tryptophan degra-
dation in patients is detectable by low tryptophan concentration
and an increased kynurenine to tryptophan ratio (kyn/trp). When
kyn/trp correlates with concentrations of immune activation
markers like neopterin or soluble cytokine receptors such as
serum soluble interleukin-2 receptor or 75 kD tumor necrosis
factor-a receptor, the tryptophan metabolic changes are very likely
to be caused by an increased IDO activity (5, 6). Accelerated
tryptophan degradation has been confirmed in cytokine-treated
peripheral blood mononuclear cells in vitro (4) and in vivo during
virus infections, e.g. HIV-1 infection (6), autoimmune syndromes
(7) and malignant diseases (5, 8) as well as during pregnancy (9). In
patients with cancer, higher kyn/trp was found to correlate with
more progressed disease and weight loss and to predict prognosis
in, e.g., colorectal cancer or malignant melanoma (8, 10, 11).
Due to the close relationship between tryptophan availability and
biosynthesis of serotonin (5-hydroxytryptamine, SHT), tryptophan
depletion during chronic diseases could relate to serotonin
deficiency and an increased susceptibility for neuropsychiatric
deviations in such patients (1, 12). Likewise in patients with major
depression, accelerated tryptophan degradation together with
immune activation phenomena has been described (13), and
associations were described between quality of life, development
of depression and tryptophan catabolism in patients with cancer
and, e.g., during IFN-y therapy of malignant melanoma (14-16).
Notably, accelerated tryptophan degradation has been also
reported in the blood of patients with cardiovascular disease (17)
as well as within normal aging (18), in patients with progressed
stages of Alzheimer’s disease and of other forms of dementia and in
Parkinson’s disease (19, 20). Thus, activation of IDO could
underlie the reduced quality of life, mood changes, the increased
risk for developing depression and cognitive impairment in such
patients. In agreement, in a murine model system, lipopolysaccha-
ride-induced depressive-like behaviour was confirmed to be med-
iated via activation of IDO (21).
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Beside their effect on IDO, immunological stimuli can disturb
neuronal circuits and neurotransmitters of the serotonergic as well
as the adrenergic system also by some other means. The same pro-
inflammatory stimuli, which are known to trigger IDO also
stimulate the biosynthesis of 5,6,7,8-tetrahydrobiopterin (BH4), a
cofactor of several aromatic amino acid monooxygenases (4, 22),
and the high output of reactive oxygen species. Again Thl-type
cytokine IFN-y is the most important stimulus, and the overpro-
duction of reactive oxygen species not only can wipe out
antioxidant systems but also destroys oxidation-labile compounds
such as BH4. As a consequence, the activity of BH4-dependent
hydroxylases and thus also the conversion of phenylalanine to
tyrosine by phenylalanine 4-hydroxylase (PAH) is hampered, as is
the biosynthesis of DOPA and of catecholamines dopamine,
epinephrine (adrenaline) and norepinephrine (noradrenaline).
Moderate hyperphenylalaninaemia is common in patients with
consuming diseases such as HIV infection or cancer (23, 24), and
just recently a correlation between higher blood phenylalanine
concentrations and phenylalanine to tyrosine ratios (phe/tyr, a
measure of PAH activity) and increased neopterin concentrations
has been observed in patients post trauma and in cancer (25, 26).
While during states of acute inflammatory responses, BH4-depen-
dent enzymes and thus formation of catecholamines dopamine,
epinephrine and norepinephrine and also of serotonin can be
stimulated via up-regulation of BH4 production, their biosynthesis
may be diminished due to the oxidative loss of BH4, when an
inflammatory process has become chronic.

In summary, immune system activation and inflammation can
substantially influence monoamine metabolism. The influence of
activated IDO on depletion of tryptophan is more profound than any
changes of phenylalanine and tyrosine concentrations. However, not
only a decline of serotonin production due to the accelerated
tryptophan degradation by IDO, but also (or in addition) deviations
of phenylalanine and tyrosine and their neuroendocrine products are
affected by inflammatory and immune activation processes and can
influence brain function. Effects can differ between acute and chronic
immunpathologies: in acute inflammatory responses, biosynthesis of
several neurotransmitters can be stimulated by the up-regulation of
BH4 production. By contrast, when an inflammatory process has
become chronic, the oxidative loss of BH4 can diminish the
biosynthesis of catecholamines dopamine, epinephrine and norepi-
nephrine. The coincident measurement of phe/tyr and kyn/trp may
allow a dissection, whether serotonergic or adrenergic treatment is
more adequate for the individual patient. In any case, it should also
be possible to improve these abnormalities to a certain extent, when
inflammation and oxidative stress is attenuated by administration of
anti-inflammatory drugs or by increasing the dietary intake of
nutrients rich in natural antioxidant compounds (27).

References:

1. Widner B, Laich A, Sperner-Unterweger B, Ledochowski M, Fuchs D.
Neopterin production, tryptophan degradation, and mental depression—
what is the link? Brain Behav Immun 2002;16:590-595.

2. Dantzer R. Cytokine, sickness behavior, and depression. Neurol Clin
2006;24:441-460.

3. Dantzer R, O’Connor JC, Freund GG, Johnson RW, Kelley KW. From
inflammation to sickness and depression: when the immune system
subjugates the brain. Nat Rev Neurosci 2008;9:46-56.

4. Werner ER, Werner-Felmayer G, Fuchs D, Hausen A, Reibnegger G,
Wachter H. Parallel induction of tetrahydrobiopterin biosynthesis and
indoleamine 2,3-dioxygenase activity in human cells and cell lines by
IFN-gamma. Biochem J 1989;262:861-866.

5. Wirleitner B, Neurauter G, Schroecksnadel K, Frick B, Fuchs D.
Interferon-gamma-induced conversion of tryptophan: immunologic and
neuropsychiatric aspects. Curr Med Chem 2003;10:1581-1591.

6. Fuchs D, Moller AA, Reibnegger G, Stockle E, Werner ER, Wachter H.
Decreased serum tryptophan in patients with HIV-1 infection correlates
with increased serum neopterin and with neurologic/psychiatric symp-
toms. J Aquir Immune Defic Syndr 1990;3:873-876.


https://doi.org/10.1111/j.1601-5215.2008.00305.x

20.

21.

22.

23.

24.

25.

26.

27.

. Widner B, Sepp N, Kowald E et al. Enhanced tryptophan degradation

in systemic lupus erythematosus. Immunobiology 2000;201:621-630.

. Denz H, Orth B, Weiss G et al. Weight loss in patients with

hematological neoplasias is associated with immune system stimulation.
Clin Investigator 1993;71:37-41.

. Schrécksnadel H, Baier-Bitterlich G, Dapunt O, Wachter H, Fuchs D.

Decreased plasma tryptophan in pregnancy. Obstet Gynecol 1996;88:
47-50.

. Brandacher G, Perathoner A, Ladurner R et al. Prognostic value of

indoleamine 2,3- dioxygenase expression in colorectal cancer: impact on
tumor-infiltrating T-cells. Clin Cancer Res 2006;12:1144-1151.

. Weinlich G, Murr C, Richardsen L, Winkler C, Fuchs D. Decreased

serum tryptophan concentration predicts poor prognosis in malignant
melanoma patients. Dermatology 2007;14:8—14.

. Fuchs D, Werner ER, Dierich MP, Wachter H. Cellular immune

activation in the brain and human immunodeficiency virus infection.
Ann Neurol 1988;24:289.

. Maes M, Scharpe S, Meltzer HY et al. Increased neopterin and

interferon-gamma secretion and lower availability of L-tryptophan in
major depression: further evidence for an immune response. Psychiatry
Res 1994;54:143-60.

. Huang A, Fuchs D, Widner B, Glover C, Henderson DC, Allen-Mersh

TG. Serum tryptophan decrease correlates with immune activation and
impaired quality of life in colorectal cancer. Brit J Cancer 2002;86:1691—
1696.

. Capuron L, Neurauter G, Musselman DL et al. Interferon-alpha-

induced changes in tryptophan metabolism. relationship to depression
and paroxetine treatment. Biol Psychiatry 2003;54:906-14.

. Schroecksnadel K, Fiegl M, Winkler C, Denz HA, Fuchs D. Diminished

quality of life in patients with cancer correlates with tryptophan
degradation. J Cancer Res Clin Oncol 2007;133:477-485.

. Wirleitner B, Rudzite V, Neurauter G et al. Immune activation and

degradation of tryptophan in coronary heart disease. Eur J Clin Invest
2003;33:550-554.

. Frick B, Schroecksnadel K, Neurauter G, Leblhuber F, Fuchs D.

Increasing production of homocysteine and neopterin and degradation
of tryptophan with older age. Clin Biochem 2004;37:684-687.

. Widner B, Leblhuber F, Walli J, Tilz GP, Demel U, Fuchs D.

Tryptophan degradation and immune activation in Alzheimer’s disease.
J Neural Transmission 2000;107:343-353.

Widner B, Leblhuber F, Fuchs D. Increased neopterin production and
tryptophan degradation in advanced Parkinson’s disease. J Neural
Transm 2002;109:181-189.

O’Connor JC, Lawson MA, André C et al. Lipopolysaccharide-induced
depressive-like behavior is mediated by indoleamine 2,3-dioxygenase
activation in mice. Mol Psychiatry (in press).

Widner B, Fuchs D, Leblhuber F, Sperner-Unterweger B. Does
disturbed homocysteine and folate metabolism in depression result
from enhanced oxidative stress? J Neurol Neurosurg Psych 2001;70:419.
Ollenschldger G, Jansen S, Schindler J, Rasokat H, Schrappe-Bédcher M,
Roth E. Plasma amino acid pattern of patients with HIV infection. Clin
Chem 1988;34:1787-1789.

Roth E, Zéch G, Schulz F et al. Amino acid concentrations in plasma
and skeletal muscle of patients with acute hemorrhagic necrotizing
pancreatitis. Clin Chem 1985;31:1305-9.

Ploder M, Neurauter G, Spittler A, Schroecksnadel K, Roth E, Fuchs
D. Serum phenylalanine in patients post trauma and with sepsis
correlate to neopterin concentrations. Amino Acids (in press).
Sperner-Unterweger B, Grahmann AV et al. Serum phenylalanine,
tyrosine, neopterin and isoprostane in patients with ovarian carcinoma.
Pteridines 2007;18:62-63.

Schroecksnadel K, Winkler C, Fischer B, Schennach H, Weiss G, Fuchs
D. Antioxidants down-regulate Thl-type immune response in vitro.
Drug Metabol Lett 2007;1:166-171.

https://doi.org/10.1111/j.1601-5215.2008.00305.x Published online by Cambridge University Press

The role of infectious agents on cognitive impairment

in bipolar disorder

Sonja . Gerber', Gabriel Valerius', Lars 0. Schaerer', Nane-Christine
Biedermann', Sandra Dittmann?, Hainz Grunze?, Jens M. Langosch’,
Edwin Fuller Torrey® & Robert H. Yolken*

'Department of Psychiatry, University Medical School Freiburg,
Germany, 2Department of Psychiatry, University of Munich, Germany,
3Stanley Medical Research Institute, Chevy Chase, MD, USA, *Stanley
Neurovirology Laboratory, Johns Hopkins University, Baltimore, MD,
USA

Background: There is growing evidence of an association of
infectious agents including herpes simplex virus type 1 and 2
(HSV-1 and -2), cytomegalovirus (CMV), toxoplasma gondii and
influenza viruses with psychiatric disorders. HSV-1 was previously
found to be correlated with cognitive deficits in bipolar and in
schizophrenic patients (1, 2).

Regarding gene-environmental interactions and its meaning for the
pathophysiology of severe psychiatric diseases it has been shown
that alterated genes coding for the catechol-O-methyltransferase
(COMT) are associated with frontal lobe dysfunction and impaired
cognitive function in schizophrenic patients. In bipolar disorder,
polymorphisms of COMT have been linked to HSV-1 infections in
bipolar patients (3, 4). Further gene-environment relationships
reflect the fact that herpesviridae including HSV-1 and apolipo-
protein E genes are associated to cognitive impairment (5).

The aim of this study was to examine the prevalence of serum
antibodies to different infectious agents in bipolar patients and to
compare it with a control group. Cognitive and clinical outcome
were recorded separately.

Methods: Thirty bipolar patients and 20 healthy volunteers took
part in this study. Clinical severity was assessed by structured
interviews (HRSD-21, YMRS, PANSS). Cognitive outcome was
tested with the Repeatable Battery for the Assessment of
Neuropsychological Status, the Trail Making Test A&B, as well
as with two verbal subtests from the WAIS III - the Letter Number
Sequencing Task and the subtest on information. Antibody
prevalence was analyzed in cooperation with the Johns Hopkins
University, Stanley Division of Developmental Neurovirology,
Baltimore, USA. Medication was tested for effects on cognition.
Results: A significant association of HSV-1 antibodies with cognitive
impairment in bipolar patients was found. Although prevalence rates
of HSV-1 did not differ significantly in both groups, a significant
cognitive impairment of bipolar patients was found strongly
correlated with the prevalence of HSV-1. This impairment
included verbal subscores, attention and immediate memory. The
association proved to be independent of clinical and demographical
parameters that might affect the neuropsychological outcome (like
current manic, depressive or psychotic symptoms as well as
medication, age of onset and duration of illness, or education). For
antibodies to CMV, HHV-6, HSV-2, Influenza B and toxoplasma
gondii, only weak correlations with cognitive function were found.
The prevalence of antibodies to HSV-1, HSV-2, CMV, HHV-6,
influenca-B and toxoplasma gondii in our study population was
comparable to a normally distributed population in Europe and
Northern America (6-8). The findings to neuropsychological
impairment correspond to previous results in euthymic bipolar
patients (9). Martinez-Aran et al. described a selective decrease of
verbal memory and of frontal executive tasks as a residuum in
bipolar disorder, while an overall impairment of cognitive function
seemed to be associated with acute manic or depressive episodes (10).
However, in our study, all patients where euthymic while have been
tested.

Furthermore, cognitive decline of patients who recovered from
herpes simplex encephalitis was similar to the deficits found in our
bipolar group (11).
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Conclusion: The results of our study indicate a higher vulnerability
of bipolar patients for viruses affecting the central nervous system
that subsequently impairs cognitive functioning. This might be
triggered by gene-environmental interactions. Previous infections
with HSV-1 might have an influence on the functional outcome of
bipolar disorder.

In conclusion, cognitive functioning in bipolar disorder might be

improved by reducing infection rates of HSV-1, e.g. by vaccination

or antiviral medication. Thus, larger prospective randomized
clinical studies are needed.
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Quantitative protein analysis is the core of the cerebrospinal fluid
(CSF) analysis for diagnosis of neurological diseases providing the
recognition of disease-related, typical immunoglobulin class pat-
terns and most sensitive quantitation of intrathecal specific
antibody response. A CSF data report resembles all protein data
of a single patient together with complementary data like cell
count, oligoclonal IgG and lactate or glucose eventually together
with surrogate marker proteins for tumors and noninflammatory
degenerative processes in the brain. The interpretation of the
compiled data takes advantage of recent knowledge about blood
CSF barrier function and the particular immune response in brain.
Knowledge base: The target of CSF protein analysis is to
discriminate between a blood- and brain-derived fraction and
their disease-related changes (1-4). An increased protein
concentration in CSF can be due to a blood CSF barrier
dysfunction with an increased blood-derived fraction or/and an
increased intrathecal synthesis of a brain-derived fraction.
Blood-CSF barrier function. The increase of the albumin CSF/
serum concentration quotient, Qay,, indicates the change of the
blood derived fraction, as albumin represents an exclusively blood
derived protein in CSF. The blood CSF barrier dysfunction is due
to a decreasing CSF flow rate. It is not a morphological leakage -
still a widespread misunderstanding. The terms ‘barrier leakage’ or
‘barrier impairment’ got a new meaning: Reduced CSF flow rate,
biophysically coupled with a subsequently increased molecular flux
of proteins across the capillary walls can explain quantitatively the
nonlinear increase of blood-derived proteins in CSF without any
damage of the morphological structures (3). This view is directly
confirmed by imaging techniques and different pathophysiological
processes known to occur in neurological diseases.

Intrathecal immune response. The reference of immunoglobulin
CSF/serum concentration quotients, Qy, to the albumin quotient
allow the discrimination of the brain-derived from a blood-derived
Immunoglobulin fraction (1,2). The nonlinear relation, a hyper-
bolic function, between the CSF/serum-quotients of different
proteins became the base of the actual quotient diagrams also
used in many commercial evaluation programs (6). The hyperbolic
reference range is theoretically founded and empirically fitted with
data from 4300 patients (3).

Immunoglobulin patterns. The well known IgM to IgG isotype
switch in blood does not occur in brain. This is the base for a
disease-related (typical) immunoglobulin response pattern in
CSF(1), which vary in different neurological diseases depending
on causative microorganism, course and location of the immuno-
logical process (Figs.1,2).

The linear IgG Index with QIgG/QAIb represents the oldest still
frequently used evaluation concept, but leads to many false positive
interpretations (1).

The qualitative detection of oligoclonal IgG as a very sensitive
method to detect intrathecal IgG synthesis is proposed as the
complementary method of choice in case of chronic inflammatory
diseases like multiple sclerosis, but in general it can not replace the
quantitative protein analysis including IgA and IgM analysis for
differential diagnosis of neurological diseases.
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Applications: The immune response patterns of several viral
diseases (Fig.1) and bacterial diseases (Fig.2) of the CNS are
shown in the double logarithmic diagrams with hyperbolic
functions (Qlim) for discrimination between the blood-derived
and brain-derived IgG, IgA and IgM fractions (Reibergrams). The
dynamics of a change in the blood-derived vs. a pure change of
brain-derived fractions can be recognized at one glance.

The data of a patient with a facial nerve palsy are represented in
Fig.la with a normal CSF protein pattern. With the suggested
diagnosis this pattern leads to the further analysis of varicella
zoster antibodies (5) by which a VZV caused disease was
confirmed. The patient was cured by an antiviral treatment. In
another case of facial nerve palsy with a dominant intrathecal IgM
synthesis (e.g. like in Fig 2d) the analysis of borrelia-specific
antibodies would have been performed instead with the guess to
detect a Neuroborreliosis which would need a different therapy.
There is no other way to discriminate the causes of this disease to
allow a correct treatment of the patients.

The treatment of a viral encephalitis (Fig.1b) or a bacterial
meningitis (Fig 2a) needs a fast decision of the medical doctor,
based on cell count, total protein and lactate or glucose. The
immunoglobulin analysis may be not helpful in these cases in the
early course of the disease, where the intrathecal immunoglobulin
synthesis has not yet started (e.g. in HSV encephalitis in Fig.1b, at
time of first, diagnostic puncture). For early diagnosis of an HSV
encephalitis PCR analysis is the analysis of choice. The later
antibody detection is only of confirmative relevance. In immune
suppressed or HIV patients (Fig.1c) only the CSF data pattern can
give the clear indication for an opportunistic infection by detection
of the three class immune response with or without a barrier
dysfunction. On the base of this pattern the search for the causative
antigen can use PCR or intrathecal antibody synthesis, successful
in cases of toxoplasmosis or CMV infections. In this case an
isolated intrathecal IgM synthesis can point to a lymphoma in the
CNS (Fig.1d).

In case of a bacterial meningitis with an immediate, successful
treatment (Fig 2a) the initially increased albumin quotient might be
normalized in a few days without any intrathecal immunoglobulin
synthesis, but in case of complications e.g. by a life threatening
abscess, the detection of an intrathecal IgA synthesis might be a
very important diagnostic help.

The case of a dominant IgA synthesis in Fig.2b with an increased
lactate concentration in CSF together with a pleocytosis suggest a
tuberculous meningitis. In this case the very typical data pattern
leads the clinical chemist to perform a possibly confirmative PCR
analysis. In contrast an intrathecal IgA synthesis is mostly missing
in cases of neurosyphilis. The corresponding examples in Fig.2c
show that also different localizations with a different course of the
disease might be reflected by the diagrams.

An expanding field of knowledge in CSF diagnosis comes from
research in tropical neurological diseases, like in sleeping sickness
in Africa (7). The analysis of brain-derived surrogate marker
proteins in CSF for diagnosis of brain tumours (Carcinoembryonic
antigen), dementia (Tau protein and Beta amyloid 1-42), hypoxia
(Neuronspecific enolase) has found particular awareness. Also the
detection of CSF contamination in nasal secretions by analysis of
Beta trace protein gained increasing relevance. It was of theoretical
and practical interest to recognize that the dynamics of the brain
proteins in CSF (4) fit into a general theory developed to explain
the dynamics of blood derived proteins (3).
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A convenient tool for CSF analysis is offered by a new software (6)
which allows to calculate statistics in quotient diagrams for
comparison of patient groups in clinical studies or allows to
follow the course of a disease in a single patient.

Fig. 1. Viral Infections of the CNS in Reibergrams.

The upper hyperbolic curves thick lines of the reference range
represent the discrimination lines Qp;, (Lim from limit) between
brain-derived and blood-derived immunoglobulin fractions in
CSF. Values above Qp;, represent intrathecal fractions (IF) in
percent of total CSF concentration as I1gGyg, IgAr, or IgMyr.
These intrathecal fractions can be conveniently and directly read
from the quotient diagrams with lines for 20, 40, 60 and 80%
intrathecal synthesis with reference to the upper discrimination line
(QLim) as 0% synthesis.

The limit of the reference range for Qa), between normal and
increased CSF protein concentration (blood-CSF barrier dysfunc-
tion) is age-dependent with a general formula for the age groups
above 5 years: Qap = (4 + age(y.)/15)107 (e.g. vertical line at
Qamp = 8- 107 for patients up to 60 years).

(a) Zoster Ganglionitis

Data of a patient with a facial nerve palsy. Only the VZV-
Antibody-Index was increased (VZV-AI = 2.4; HSV-AI = 1.0),
oligoklonal IgG was not detectable. The cell count was normal.
(b) Herpes simplex encephalitis

(m, o). The patient was punctured at days 1, 7 and 30 after
admission to the hospital. Ist day without a humoral immune
response, cell count 57/uL, no oligoclonal IgG in CNS but identical
olicoclonal bands in CSF and serum. HSV-AI = 0.7; VZV-
Al = 1.0; HSV-PCR positive. Second puncture after 7 days: cell
count 280/uL, oligoclonal IgG in CSF in addition to identical
bands in CSF and serum. HSV-AI = 10.5; VZV-AI = 1.6; HSV-
PCR positive. 3rd puncture at day 30 after admission: Three class
immune response (IgGpg, IgA1r, IgMg >0), oligoclonal IgG.
HSV-AI = 97; VZV-AI = 65; cell count 30/uL.
(c)HIV-Infection and opportunistic Toxoplasmosis

Case 1 () 30 year old patient with HIV Encephalopathy in an early
phase, 22 cells/uL, no oligoclonal IgG, HIV-AI = 1.9 und Toxo-
plasma-Al = 0.9.

Case 2 (O) HIV Encephalitis with an opportunistic toxoplasmo-
sis, increased albumin quotient and humoral three class immune
reaction, cell count 140/ul, Toxoplasma-Al = 9.2; HIV-
Al = 5.7, CMV-AI = 1.0. The other cases also had an oppor-
tunistic toxoplasmosis with blood CSF barrier dysfunction and an
opportunistic toxoplasmosis with a two class immune response
(O) d) Intrathecal lymphoma of a patient with AIDS, late stage.
Cell count 18/uL, no oligoclonal IgG, HIV-AI = 4.5;
IgMir = 65%.
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Fig. 2. Bacterial infections of the CNS in Reibergrams (explanation

in legend of Fig.1)

(a) Meningococcus-Meningitis

The patient was punctured at the days 1 (m), 3, 6 and 13. Cell

counts were 7250/uL; 2730/pL; 213/uL and 2/uL, correspondingly.

(m) represents the diagnostically relevant first lumbar puncture. The

therapy was started immediately at the first day and the course was

without complications.

(b) Tuberculous meningitis. Patient] (e) with a predominant

intrathecal IgA-fraction IgAIF = 35%. Patient 2 (OJ) with an

IgA quotient below the discrimination line, the intrathecal IgA

synthesis was detectable due to the relation QIgA > QIgG

(QIgG = 13.9 107, QIgA = 17.1 # 10°). Patient 3 (W) with a late

CSF puncture has an IgA and an additional IgM synthesis,

frequently seen after start of therapy.

(c) Neurosyphilis. Patients with a meningovascular course of the

disease (o) with an IgG synthesis (IgGIF = 30%) or a parenchy-

matous course of the disease (M) (progressive paralysis) with a

predominant IgM-synthesis (IgMIF > 80%) besides an intense

IgG synthesis (IgGIF = 80%). In both cases an intrathecal IgA-

synthesis was absent.

(d) Neuroborreliosis. Predominant IgM class reaction, blood CSF

barrier dysfunction, increased cell count (336/uL) and normal

lactate concentration (<2.1 mmol/L). This pattern has a clinical
sensitivity of 70% and specificity of 96% (already before analysis
of a specific intrathecal borrelia antibody synthesis).
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Primary angiitis of the central nervous system
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Introduction: Many forms of vasculitis may involve the central
nervous system (CNS), including Behcet’s disease, polyarteritis
nodosa, vasculitis associated with connective tissue diseases such as
lupus  (systemic lupus erythematosus; SLE), Wegener
granulomatosis, Churg-Strauss syndrome etc. Cerebral vasculitis
is a rare disease characterized noninfectious granulomatous angiitis
of the nervous system affecting small and medium arteries in the
brain and rarely in the spinal cord (1).

The first description of granulomatous angiitis of the nervous
system appeared in 1959 (2). Between 1959 and 1986, only 46 cases
of central nervous system angiitis had been described in the
literature, most of these diagnosed at post-mortem (3). In 1991,
Crane and Kerr illustrated 11 cases from the preceding decade (4)
and more recently a six-patient series had magnetic resonance
(MR) and angiographic findings were described (5). Clinical
experience suggest more patients suffering PACNS are now being
recognized, but there are no data to evaluate whether this
represents a true increase in incidence, or if it reflects the
availability of advanced neuroimaging techniques that enables
the diagnosis to be made during life allowing treatment to begin
6).

Terminology: Central nervous system vasculitis has been called by
other names including isolated angiitis of the CNS (IACNS),
emphasizing the confinement of the disease process to the brain
and the spinal cord. Another name for this disorder has been
granulomatous angiitis of the nervous system (GANS), a name that
draws attention to a pathological feature of the disease seen in
most cases. More recently, the preferred name for this form of
vasculitis has been primary angiitis of the central nervous system
(PACNS), and benign angiopathy of the CNS (BACNS) for the
milder form of the disease (1, 6, 7).

Etiology: The exact cause of PACNS is not known, although
reports suggest a possible viral infections as a cause, most often the
herpes zoster infection (8-15). However, in most of these patients
there is also a history of malignancy, especially lymphoma.
Histopathologically these patients have granulomatous vasculitis
identical to that of PACNS (11, 12). On the other hand, high level
of anti-varicella virus antibodies have been isolated from
cerebrospinal fluid of patient with PACNS (13), and electron
microscopy identified herpes-like intranuclear particles in another
patient with PACNS (16). Granulomatous angiitis has also been
described in a patient having human immunodeficiency virus
isolated from brain and cerebrospinal fluid (17), and electron
microscopy demonstrated mycoplasma-like structures in wall and
within granulomatous reaction of the patient with PACNS (18). It
is possible that viral infections initiate the autoimmune
inflammatory process. Some case series associate BACNS with
heavy nicotine or caffeine use as well as with oral contraceptive and
cold remedy use, the true associations between these exposures and
the development of BACNS remain uncertain.

It seems that genetic does not appear to play a clinically significant
role in pathogenesis, and it is extraordinarily rare for PACNS to
occur in two people in the same family.

Primary angiitis of the central nervous system ia s rare disorder of
unknown etiology almost exclusively confined to CNS — is usually
involes the brain, less commonly the spinal cord (19). It is a serious
disease, potentially causing 3-5% of cerebrovascular accidents in
patients younger than 50 years (20).

Pathology: The angiitic process is focal and segmental in
distribution, with a predilection for small arteries, particularly in
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the leptomeninges. Inflammation and associated mural damage are
often multifocal, producing a series of ‘skip lesions’ along an
affected blood vessel, with multiple associated foci of infarction or
haemorrhage. At each point, the disease process may be
circumferential or only segmental, and the inflammation may be
granulomatous, necrotizing, lymphocytic or mixed in character.
Most authorities now recognize the non-specificity of the
angiographic changes and believe that a certain diagnosis
depends on a positive biopsy (21).

The distribution of PACNS has a slight male predominance (4 : 3).
The mean age of people affected by the disease is approximately
42 years, most of the patients get a disease in their 40s or 50s, with
mean age of people affected by the disease of approximately
42 years, but the range is very wide - the disease has been detected
in children as young as 3, and and adults as old as 78 (3, 22). On the
contrary, patients with BACNS tend to be young women, often
those with previous histories of headaches, most often migraine.
These patients often have histories of heavy nicotine or caffeine
use, over—the—counter cold remedy use, and oral contraceptive or
estrogen replacement therapy, but whether the relationship
between these exposures and the development of BACNS exist is
stil unclear (23).

Clinical picture: Clinical picture is highly variable, but the triad of
headache, organic brain syndrome, and multifocal neurologic
deficits is most suggestive (3,4).

There are two main differences in the clinical presentations of
PACNS and BACNS. First, patients with PACNS are more likely
to develop symptoms subacutely and remain undiagnosed for
months, while patents with BACNS are more likely to have
relatively acute presentations and be diagnosed within weeks of
onset. Second, without treatment, patients with PACNS tend to
have steadily progressively course of disease that often leads to
death (23, 27). On the contrast, BACNS patients may require less
aggressive treatment than PACNS. The clinical manifestations of
PACNS and BACNS may be identical, and include many
neurologic symptoms and signs: headache, focal weakness, sei-
zures, bleeding within the CNS, confusion, disorders of memory,
and altered consciousness (3, 7, 23). It seems that PACNS could
have diffuse (headache, concentration difficulties, mood and
personality changes, seizures) as well as focal neurological symp-
toms (Hemiparesis, apasia), resulting from affecting predominantly
small-sized vessels disease or middle-sized vessels (6, 7).
Diagnosis: Most affected patients do not have systemic symptoms,
signs, or abnormal routine blood tests, including ESR. Diagnosis
of PACNS is confirmed by either an angiogram or biopsy of the
brain. Magnetic resonance imaging and angiography (MRI, MRA)
as well as CT scanning and angiography (CTA) have been more
and more often replacing angiography. Angiography has a
sensitivity of 80% and specifitiy of 30% (24). It was suggested
that angiography in a patient with possible cerebral vessel
inflammation is unsafe, and may result in complications, but a
study of 125 cerebral angiograms, found no greater risk of
complications in patients with proven vasculitis than in controls.
Lumbar puncture is also helpful in the diagnostic work—up of a
patient with suspected PACNS. Cerebrospinal fluid shows
pleocytosis with an elevated protein level (3). MRI is the most
sensitive, being abnormal in more than 80% of patients. The
diagnosis is very rare when both the cerebrospinal fluid cells and
protein level as well as the MRI are normal.

The characteristic angiographic features of cerebral vasculitis
consist of vascular narrowings and focal dilatations. When the
vascular narrowings alternate with the focal dilatations, theme is a
‘string-of-beads’ appearance. The vascular narrowings in cerebral
angiitis may be due to spasm, edema, cellular infiltration or
proliferation of the vessel wall, or compression by surrounding
thickened meninges from exudate or fibrosis. Similarly, focal
dilatations may result from weakening of a damaged vessel wall or
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vasoparalysis secondary to an adjacent inflammatory process. The
angiographic findings of cerebral vascubitis are nonspecific and can
be seen in a variety of noninflammatory and inflammatory
disorders (1, 26). Since the diagnosis cannot always be proven by
angiography, consideration is often given to performing a brain
biopsy. Brain biopsy has sensitivity of 53% and specificity of 87%
(24). In the absence of positive results on biopsy specimen analysis,
the diagnosis of PACNS should be doubted.

Calabrese and coworkers suggested definitive criteria for the
diagnosis of isolated angiitis of the central nervous system:

i). an acquired neurological deficit that remained unexplained after
complete evaluation

ii). a diagnostic cerebral angiogram that included diffuse areas of
symmetric narrowing of vessels with areas of dilation and/or
beaded vessel appearance, displacement of vessels or vessel
occluded

iii). no evidence of systemic vasculitis or any other condition that
could mimic the angiogram findings (3, 27, 28).

Differential diagnosis of PACNS includes systemic vasculitis,
central nervous system infection (e.g. human immunodeficiency
virus, syphilis), lymphoma, demyelinating disease, strokes caused
by atherosclerosis, tumors, tuberculosis, severe migraine head-
aches, drug use (e.g. cocaine or amphetamine), sarcoidosis, and
rare vasculopathies such as fibromuscular dysplasia, moyamoya
disease and CADASIL (2, 22, 25).

Treatment and prognosis: Primary angiitis of the central nervous
system was a fatal condition in most patients, with death occuring
in a mean of 45 days after diagnosis, but immunosuppressive
therapy has significantly improved the prognosis. However, no
therapeutic regimen for PACNS has been the subject of a
controlled trial to assess comparative efficacies of drugs.
Therefore the treatment uses drugs known to sustain remission in
the more common systemic vasculitides involving similar vessel
types outside of the central nervous system (6, 7). Some patients
with PACNS respond well to treatment with high doses of
corticosteroids, while others require the addition of
cyclophosphamide or azathiprine to corticosteroids (6). In most
cases the disease is treated with high doses of corticosteroids for
one month, adding cyclophosphamide only if corticosteroid
therapy fails or if patients develop unacceptable side—effects of
corticosteroid treatment. Treatment for patients with PACNS is
usually long lasting (6, 7). In children with PACNS authors
described two types of PACNS: progressive and nonprogressive.
Predictors of progressive disease include neurocognitive
dysfunction, multifocal parenchymal lesions on MRI, ad bilateral
or distal vessel stenosis on angiography at initial presentation (7).
In another study, authors differentiate patients with small-sized
vessel disease that had relapses in 30% cases in the first two years.
All relapses were successfully re-introduced into clinical remissions,
but all patients had further neurological deficit clinically and
radiologically. Patients with middle-sized vessel disease were
relapse free during 6 years follow-up and all had discontinued
therapy (6).

Patients who fit the typical patient profile of BACNS and who have
clinical presentations compatible with that diagnosis may be
candidates for less intensive treatment regimens. Patients believed
to have BACNS may be treated with calcium—channel blockers for
a few weeks, along with a comparatively short course of corticos-
teroids (23). However, no firm guidelines exist regarding the length
of therapy, and decisions about the length of treatment must be
made on a case-by—case basis.

Other treatment options such as anticoagulant and/or antithrom-
botic therapy, must be considered in each particular patient
according to the clinical condition and the progression of each
patient (6, 7).

Although progress has been slow in the understanding and
treatment of PACNS, the prognosis for patients with PACNS is
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significantly better than it was two or three decades ago because

imaging techniques permit earlier diagnosis and starting of

treatment.
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Vasculitic neuropathies
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Vasculitic neuropathies are immune mediated diseases of the
peripheral nervous system, in which inflammation of the blood
vessels causes damage to the nerves. We distinguish neuropathies
associated with primary and secondary systemic vasculitis, with
rheumatic diseases, with malignant disorders, drug-induced vascu-
litis and the non-systemic vasculitic neuropathies (NSVN). The
typical clinical picture consists in an asymmetric or multifocal,
painful sensorimotor neuropathy with an acute, subacute or
chronic course and acute relapses. Neurophysiology reveals an
active, asymmetric, axonal sensorimotor neuropathy. The disor-
ders usually respond to immunosuppressive treatment. A diagnosis
of definite vasculitis can be made with evidence of vasculitis in a
biopsy specimen. The absence of positive morphological evidence,
however, does not exclude the diagnosis. There is no single
laboratory test that can prove or exclude vasculitis, in NSVN even
an elaborate panel of blood tests can show normal findings.
Systemic vasculitis has an incidence of 4/100 000 per year and,
untreated, has a poor prognosis, which is greatly improved by the
use of immunosuppressive treatment. The prognosis of NSVN is
generally better, although many patients need long term immuno-
suppression. Current treatment recommendations for vasculitic
neuropathies are presented.

Neuromuscular junction disorders

Osman Sinanovi¢

Department of Neurology, University Clinical Center Tuzla, Medical
Faculty, University of Tuzla, 75000 Tuzla, Bosnia and Herzegovina

Introduction: A neuromuscular junction (NMJ) is the synapse
junction of the axon terminal of a motoneuorn with the motor end
plate, the highly-excitable region of muscle fiber plasma membrane
responsible for initiation of action potentials across the muscle’s
surface, ultimately causing the muscle to contract. In vertebrates,
the signal passes through the NMJ via the neurotransmitter
acetylcholine (ACh). In the terminal bout on the motor nerve,
structures known as presynaptic active zones accumulate synaptic
vesicles filled with the ACh, which diffuses across the synaptic cleft
and binds to the nicotinic acetylcholine receptors (AChR) that dot
the motor end plate. The action of ACh is terminated when the
enzyme acetylcholinesterase degrades the neurotransmitter and the
unhydrolysed neurotransmitter diffuses away (1).

The formation of the NMJ during embryonic development is well
understood. Namely, during development, the growing end of
motor neuron axons secretes a protein known as agrin. This
protein binds to several receptors on the surface of skeletal muscle.
The receptor which seems to be required for formation of the NMJ
is called the muscle specific kinase protein (MuSK protein) (2).
MuSK is a receptor tyrosine kinase - meaning that it induces
cellular signaling by causing the release of phosphate molecules to
particular tyrosines on itself, and on proteins which bind the
cytoplasmic domain of the receptor (3). Upon activation by its
ligand agrin, MuSK signals via two proteins called ‘Dok-7" and
‘rapsyn’, to induce ‘clustering’ of AChR. In addition to the AChR
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and MuSK, other proteins are then gathered, to form the endplate
to the NMJ (4).

Neuromuscular Junction Disorders: Disorders in which the NMJ
malfunctions (neuromuscular transmission/NMT  disorders)
include myasthenia gravis, an acquired autoimmune disease in
which the AChRs on the postsynaptic membrane are destroyed, the
myasthenic syndromes, heterogeneous group comprising the
congenital myasthenic syndromes, botulism, Eaton-Lambert
myasthenic syndrome, neuromyotonia (Syndrome of continuous
muscle fiber activity; Isaacs syndrome), drug-induced myasthenias
(including very high doses of some antibiotics), organophosphate
poisoning (certain insecticides), some types of paralysis caused by
snake venom (bungarotoxins) or by curare (an extract from plants
formerly placed on the tip of some poison darts and used to
paralyze and kill), and some types of nerve gases (5,6).

Research advances over the last 30 years have shown that key
transmembrane proteins at the NMJ are vulnerable to antibody-
mediated autoimmune attack. These targets are AChRs and muscle
specific kinase (MuSK) in myasthenia gravis, voltage-gated calcium
channels (VGCCs) in the Lambert-Eaton myasthenic syndrome
(LEMS), and voltage-gated potassium channels (VGKCs) in
neuromyotonia. In parallel with these immunological advances,
mutations identified in genes encoding pre-synaptic, synaptic and
postsynaptic proteins that are crucial to NMT have revealed a
similar diversity of congenital myasthenic syndromes (CMS). These
discoveries have had a major impact on diagnosis and management
™.

Myasthenia gravis: Myasthenia gravis (MG) is an autoimmune
disease of the NMJ usually mediated by antibodies to AChR,
which are present in 75-94% of patients with generalized MG
(seropositive) (8,9,10,11,12). Patients without anti-AChR antibody
have been referred to as ‘seronegative’. Several lines of evidence
indicate differences between seronegative and seropositive MG, for
example, thymoma is rarely found in seronegative patients (13, 14).
It is now known that up to 70% of seronegative MG patients have
antibodies against the muscle specific receptor tyrosine kinase
(MuSK), which is responsible for agrin induced AChR clustering at
the postsynaptic membrane (15). A. Moreover, antibodies to other
possible muscle antigens, such as titin and ryanodine receptor
(RyR), are detected in some MG patients and could have an effect
on muscle function, although they have so far only been reported in
patients who are seropositive (16).

Myasthenia gravis encompasses all of the immunologically-medi-
ated disorders affecting the endplate region of the postsynaptic
NMIJ. Nearly all of these disorders involve a loss of immunological
self-tolerance, though transitory neonatal MG is self-limited
disorder that follows passive transfer of maternal antibodies to
the fetus. CMS stem from genetic mutations that result in
abnormal NMT. MG is termed ocular MG when weakness is
exclusive to the eyelids and extraocular muscles (about 15% of
patients), and generalized MG when weakness extends beyond
these ocular muscles (85% of patients). Seropositive MG defines
disease with circulating antibodies to the AChR, while seronegative
patients lack these antibodies (14).

Myasthenia gravis is a rare disorder: Contemporary prevalence
rates approach 1/5000. The disease presents with painless,
fluctuating, fatigable weakness involving specific muscle groups.
The main clinical feature is changeable pathologic fatigability and
weakness of one or more skeletal muscles and variable distribution
of affected muscles. Ocular weakness with asymmetric ptosis and
binocular diplopia is the most typical initial presentation, while
early or isolated oropharyngeal or limb weakness is less common.
The course is variable, and most patients with initial ocular
weakness develop bulbar or limb weakness within three years of
initial symptom onset. MG results from antibody-mediated, T-cell-
dependent immunologic attack on the endplate region of the
postsynaptic membrane. In patients with fatigable muscle weak-
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ness, the diagnosis of MG is supported by: i) pharmacologic testing
with edrophonium chloride that elicits unequivocal improvement
in strength; ii) electrophysiological testing with repetitive nerve
stimulation studies and/or single-fiber electromyography that
demonstrates a primary postsynaptic neuromuscular junctional
disorder; and iii) serologic demonstration of AChR or MuSK
antibodies. Differential diagnosis includes CMSs, LEMS, botulism,
and organophosphate intoxication, mitochondrial disorders
involving progressive external ophthalmoplegia, acute inflamma-
tory demyelinating polyradiculoneuropathy, motor neuron disease,
and brainstem ischemia. Treatment must be individualized, and
may include symptomatic treatment with cholinesterase inhibitors
and immune modulation with corticosteroids, azathioprine, cyclo-
sporine, and mycophenolate mofetil. Rapid, temporary improve-
ment may be achieved for myasthenic crises and exacerbations with
plasma exchange (PEX) or intravenous immunoglobulin (IVIg).
Owing to improved diagnostic testing, immunotherapy, and
intensive care, the contemporary prognosis is favorable with less
than five percent mortality and nearly normal life expectancy (13).
Recently (5) it was published ‘Guidelines for the treatment of
autoimmune neuromuscular transmission disorders’ which was
agreed upon by the European Federation of Neurological Societies
(EFNS) Task Force. In case of MG it is as follows: i) Anticho-
linesetarse drugs should be the first drug to be given in the
management of MG (good practice point); ii) Plasma exchange is
recommended as a short-term treatment, especially in severe cases
to induce remission and in preparation for surgery (level B
recommendation); iii) Intravenous immunoglobulin and plasma
exchange are equally effective for the treatment of MG exacerba-
tions (level A recommendation); iv) For patients with non-
thymomatous autoimmune MG, thymectomy is recommended as
an option to increase the probability of remission or improvement
(level B recommendation); v) Once thymoma is diagnosed thymec-
tomy is indicated irrespective of the severity of MG (level A
recommendation); vi) Oral corticosteroids is a first choice drug
when immunosuppressive drugs are necessary (good practice
point); vii) In patients where long-term immunosuppression is
necessary, azathioprine is recommended together with steroids to
allow tapering the steroids to the lowest possible dose whilst
maintaining azathioprine (level A recommendation).

Congenital myasthenic syndromes: Congenital myasthenic
syndromes are a heterogeneous group of genetically determined
non-autoimmune disorders affecting NMT, with an estimated
prevalence of less than 1/500 000 (17). All of the ones that have
been described to date are transmitted in an autosomal recessive
inheritance pattern, with the exception of the autosomal dominant
slow channel syndrome. The defective components of NMT in a
particular syndrome are frequently presynaptic involving the ACR,
but can be postsynaptic, or both (17, 18). The presynaptic defects
involve the synthesis, packing, and release of acetylcholine quanta.
The combined presynaptic and postsynaptic defects involve a
deficiency of acetylcholinesterase, and the postsynaptic defects
involve kinetic abnormalities of the ACRs (6). The understanding
of the molecular basis of the different types of CMSs has evolved
rapidly in recent years. Mutations were first identified in the
subunits of the nicotinic AChR, but now mutations in ten different
genes — encoding post-, pre- or synaptic proteins — are known to
cause CMSs. Pathogenic mechanisms leading to an impaired NMT
modify ACRs or endplate structure or lead to decreased Ach
synthesis and release. However, the genetic background of many
CMS forms is still unresolved (18). CMSs should be considered in
the differential diagnosis of seronegative MG and other
neuromuscular disorders. They are present at birth but may not
manifest until childhood or adult life (19). Strategies for therapy
are based on whether a given CMS decreases or increases the
synaptic response to acetylcholine (ACh). Cholinesterase inhibitors
that increase the synaptic response to ACh and 3, 4-
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diaminopyridine, which increases ACh release, are useful when
the synaptic response to ACh is attenuated. Long-lived open-
channel blockers of the AChR, guanidine, and fluoxetine, are
useful when the synaptic response is increased by abnormally
prolonged opening episodes of the AChR channel. Ephedrine has
beneficial effects in some CMSs but its mechanism of action is not
understood (20). Slow channel syndrome usually does not become
apparent till adolescence, sometimes only in early adulthood. It is
due to an excessively prolonged opening time of the cation
channels of the AChR. Unlike in MG, muscle atrophy is present.
The treatments that are beneficial in MG, for example
anticholinesterase drug, have no effect, but fluoxetine can be very
effective (21).

Lambert-Eaton myasthenic syndrome: Lambert-Eaton myasthenic
syndrome is a rare disorder of the neuromuscular junction causing
muscle weakness (most commonly in the upper arms and legs). It is
an autoimmune disease in which the body’s own antibodies prevent
the release of the chemical acetylcholine. This interferes with
transmission of nerve impulses to the muscles. LEMS usually
precedes, occurs with, or develops after certain cancers, especially
lung cancer. Eaton-Lambert syndrome causes muscle weakness,
but persistent use of a muscle causes an increase rather than a
decrease in strength (as occurs in MG). People also tire easily. The
mouth is dry, the eyelid droops, and the upper arms and thighs are
painful. Men may have erectile dysfunction. Symptoms suggest
the diagnosis, but electromyography is needed to confirm the
diagnosis. Treating cancer, if present, sometimes relieves symptoms
due to LEMS. Guanidine, a drug that increases the release of ACh,
often lessens symptoms but may inhibit the bone marrow’s
production of blood cells and impair liver function.
Corticosteroids and plasmapheresis help some people (22).
According to EFNS Task Force Guidelines 3, 4-diaminopyridine
is recommended as symptomatic treatment and intravenous
immunoglobulin has a positive short-term effect in LEMS (good
practice point), and for immunosuppressive treatment of LEMS it
is reasonable to adapt treatment procedures by analog with MG
(good practice point) (5).

Botulism: Botulism is caused by a neurotoxin produced from the
anaerobic, spore forming bacteria—clostridium botulinum. The
disease is usually caused by toxins type A, B and E. Since the
disease was first recognized in the beginning of the nineteenth
century as food poisoning, different forms of intoxication were
described. Infantile botulism, wound botulism, infectious botulism
and inadvertent botulism are all clinical syndromes caused by the
same toxin. Botulism is characterized by its classic triad: 1)
symmetric descending flaccid paralysis with prominent bulbar
palsies ii) afebrile patient iii) clear sensorium. The paralysis usually
begins in the cranial nerves where blurred vision, dysarthia and
dysphagia are the initial complaints. Diagnosis is based on clinical
findings, history of suspicious exposure and supportive ancillary
testing to rule out other causes of neurologic dysfunction that
mimic botulism such as the Guillain-Barre syndrome, MG or
cerebrovascular stroke. Laboratory confirmation of suspected
cases is usually delayed and treatment should begin before
confirmation is completed. The treatment includes supportive
care, and the administration of antitoxin which reduces mortality if
given early. Laboratory proof of botulism is established with the
detection of toxin in the patient’s serum, stool, or wound. The
detection of Clostridium botulinum bacteria in the stool or wound
should also be considered evidence of clinical botulism.
Electrophysiological studies can provide presumptive of botulism
in patients with the clinical signs of botulism. Electrophysiological
testing can be especially helpful when bioassay studies are negative.
The most consistent electrophysiological abnormality is a small
evoked muscle action potential in response to a single
supramaximal nerve stimulus in a clinically affected muscle.
Posttetanic facilitation can be found in some affected muscles.
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Single-fiber electromyographic (EMG) studies typically reveal
increased jitter and blocking, which become less marked
following activation. The major treatment for severe botulism is
advance medical and nursing supportive care with special attention
to respiratory status (23, 24).

Neuromyotonia: Neuromyotonia (Syndrome of continuous muscle

fiber activity; Isaacs syndrome), disease first described by Isaacs in

1961 (25), is characterized by muscle rigidity, spontaneous fine

wave-like contraction in muscle (myokymia), and continuous

spontaneous muscle fiber activity on EMG studies, recently

identified as an immune-mediated channelopathy (6, 26, 27).

Cases of neuromyotonia are usually sporadic and only rarely

familial. The disease can appear relatively suddenly at any age. All

neuromyotonia patients should be treated symptomatically with an
anti-epileptic drug that reduces peripheral nerve hyperexcitability

(5, 28, 29, 30).
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Polymyositis, dermatomyositis and inclusion-body
myositis

Ante Jurjevi¢ & Mira Bucuk

Department of Neurology, Clinical Hospital Center Rijeka, Rijeka,
Croatia

Introduction: The inflammatory myopathies or myositis are a group
of diseases that involve chronic muscle inflammation, accompanied
by muscle weakness. The inflammatory process leads to destruction
of muscle tissue, and is accompanied by weakness and sometimes
pain. Over time, atrophy occurs. In most cases, the cause of an
inflammatory myopathy is unclear. For some reason, the body’s
immune system turns against its own muscles and damages muscle
tissue in an autoimmune response. The condition is rare and illness
can affect the skin and muscles, and frequently other parts of the
body including joints, lungs, gut and blood vessels.

Diagnosis is based on the patient’s medical history, results of a
physical exam and tests of muscle strength, and blood samples that
show elevated levels of various muscle enzymes and autoantibo-
dies.

There are three main types of inflammatory myopathy:
polymyositis, a disease that affects skeletal muscles;
dermatomyositis, a disease that affects skeletal muscles and skin;
inclusion-body myositis, a disease of older people, partly inflam-
matory and partly a degenerative muscle disease.

Clinical features, characteristic muscle biopsy findings, immune
markers, and histopathologic findings differentiate these illnesses.
In both PM and DM, immune-mediated muscle inflammation and
vascular damage occur. In PM, the immune system is primed to act
against previously unrecognized muscle antigens. In DM, comple-
ment-mediated damage to endomysial vessels and microvascula-
ture of the dermis occurs.

In 1975, Bohan and Peter first suggested a set of criteria to aid in
the diagnosis and classification of dermatomyositis and polymyo-
sitis. Four of the 5 criteria are related to the muscle disease, as
follows: progressive proximal symmetrical weakness, elevated
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muscle enzymes, an abnormal finding on electromyogram, and an
abnormal finding on the muscle biopsy sample. The fifth criterion
was compatible cutaneous disease. PM and DM have many shared
clinical features. Both are inflammatory myopathies that present as
symmetric muscle weakness that develops over weeks to months.
Both conditions may be associated with malignancies. Despite
these similarities, muscle biopsy findings and characteristic skin
findings of DM reveal each as a distinct clinical entity. Both PM
and DM are more common in females, while IBM occurs more
frequently in men.

Polymyositis (PM) PM is a disease of adults. It is rarely seen in
persons under age 18; most cases are in adults between the ages of
31 and 60. Slow, but progressive muscle weakness starts in the
proximal muscles. The incidence has been estimated at 3.9-4.1
cases per million people. People with PM may also experience
difficulty swallowing, but muscles are usually painless. Presence of
malignancy has been reported in 10-15% of patients, and 50% in
patients older than 65 years.

Dermatomyositis (DM) The diseases can affect people of any age. A
female preponderance has been reported. The incidence has been
estimated at 4.9-5.5 cases per million people fror adult, and at 1.9—
3.2 for juvenile form of disease. Cardinal symptom of DM is a skin
rash that precedes or accompanies progressive muscle weakness. The
rash looks patchy, with red discolorations, and characteristically
develops on the eyelids and on knuckles, elbows, heels and toes.
Adults with dermatomyositis may experience low-grade fever and be
sensitive to light. Muscle involvement is manifested by proximal
muscle weakness. Children and adults with dermatomyositis may
develop calcium deposits, which appear as hard bumps under the
skin or in the muscle (called calcinosis). Calcinosis most often occurs
1-3 years after the disease begins. These deposits are seen more often
in children with dermatomyositis than in adults. Dysphagia occures
in 1/3 patients, and 50% of children and 25% of adults experience
muscle pain. Dermatomyositis may be associated with collagen-
vascular or autoimmune diseases. Malignancy is possible in 10-15%
of patients, but it occurs more frequently in adults older than
50 years.

Inclusion body myositis (IBM) IBM is rare disease. Sporadic
inclusion body myositis (s-IBM) and hereditary inclusion body
myopathies (h-IBM) encompass a group of disorders sharing the
common pathological finding of vacuoles and filamentous
inclusions. According to population-based studies, a prevalence
of 5-7.9 per million was reported. The onset of muscle weakness in
IBM is generally gradual (over months or years) and affects both
proximal and distal muscles. Muscle weakness may affect only one
side of the body. Symptoms of the disease usually begin after the
age of 50, although the disease can occur earlier. IBM occurs more
frequently in men than in women. Clinical suspicion for s-IBM
should be very high when the pattern of weakness affects (1) the
finger/wrist flexors out of proportion to the finger/wrist extensors
and shoulder abductors or (2) knee extensors disproportionate to
the hip flexors. Dysphagia is common, occurring in 50% of
patients. Muscle biopsy is the criterion standard for ascertaining
the diagnosis of s-IBM.

Rare forms of myositis Eosinophilic myositis (EM) is a rare entity
characterized by eosinophilic infiltration of skeletal muscles,
usually associated with parasite infections, inflammatory systemic
disorders, or the intake of drugs. Mutations in CAPN3 (gene
encoding calpain-3) can cause EM. Thus, a subset of idiopathic
EM is genetically determined, with an autosomal recessive mode of
inheritance. Patients presented with a triad that appears to be
indicative of CAPN3 mutations: EM in the first decade, elevated
serum creatine phosphokinase levels (isolated or with little
corresponding weakness), and inconstant peripheral
hypereosinophilia.

Amyopathic dermatomyositis is a variant of dermatomyositis that
is characterized by the typical skin rash but without the muscle
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abnormalities. Interstitial lung disease is frequent in amyopathic
dermatomyositis.

Orbital myositis is a relatively rare ocular inflammatory disease. It
is currently classified as an idiopathic orbital inflammatory disease,
but has been associated with ocular and systemic disorders,
including scleritis, rheumatoid arthritis, Crohn’s disease, and
systemic lupus erythematosis. Orbital myositis has also been
associated with infectious disease such as streptococcal pharyngitis,
viral upper respiratory infection, and Borrelia burgdorferi infec-
tion.

Pathologic findings Polymyositis biopsy shows endomysial
inflammation with invasion of fibers by lymphocites, but unlike
s-IBM, rimmed vacuoles and ragged red fibers are infrequent and
amyloid deposits and tubulofilaments not seen.

Characteristic biopsy findings FOR DM are perifascular atrophy,
muscle infarcts, microvascular macrophage deposits in the
endomysium, focal capillary depletion, and conspicuous alterations
in endothelial cells of endomysial microvasculature.

In IBM muscle biopsy sample shows myopathic changes with
varying degrees of inflammation, predominantly within the
endomysium. The biopsy sample is unique because of its inclusion
bodies, for which the disease is named. These ““bodies” which don’t
appear in normal cells, contain clumps of discarded cellular
material. Inflammatory cells can be seen invading muscle tissue.
Intracellular amyloid deposits tend to occur adjacent to vacuoles
and are wispy or plaquelike in appearance.

Autoantibodies An autoimmune response to nuclear and
cytoplasmic autoantigens is detected in patients with PM and
DM. Some serum autoantibodies are shared with other
autoimmune diseases (ie, myositis-associated antibodies: MAA),
and some are unique to myositis (myositis-specific antibodies:
MSA). The MSA are found in approximately 50% of patients with
PM and in only 10% of children patients. The MSA were discoverd
20 years ago. As many as 6 of 20 aminoacyl-tRNA synthetases
have been described, but anti-histidyl-tRNA synthetase (Jo-1) is
most common (20-30%). Autoantibodies directed toward the
other synthetases specific for alanine (anti-PL12), glycine (anti-EJ),
isoleucine (anti-OJ), threonine (anti-PL7), and asparagine (anti-
KS). Anti-Jo-1 autoantibodies were originally described as
precipitating autoantibodies in sera of patients with PM. Anti-
Mi-2 antibodies recognize a major protein of a nuclear complex
formed by at least 7 proteins that is involved in the transcription
process. Autoantibodies recognizing Mi-2 are considered specific
serologic markers of DM. The MAA are found in the sera of 20—
50% of patients and are commonly encountered in other
connective tissue diseases. The most important antigenic targets
of the MAA are the PM/Scl nucleolar antigen, the nuclear Ku
antigen, the small nuclear ribonucleoproteins (snRNP), and the
cytoplasmic ribonucleoproteins (RoRNP). Recently, novel MSA
was identified in clinically amyopathic dermatomyositis (anti-
CADM-140 antibody) and malignancy-associated myositis (anti-
pl55 and anti-pl55/p140 antibodies). Recent findings suggest
cytokines as important key molecules in the pathogenic
mechanisms of idiopathic inflammatory myopathies.

Therapy The standard treatment for PM and DM is a
corticosteroid drug. Immunosuppressant drugs, such as
azathioprine and methotrexate, may reduce inflammation in
people who do not respond well to prednisone. Periodic
treatment using intravenous immunoglobulin can also improve
recovery. Other immunosuppressive agents used to treat the
inflammation associated with polymyositis include cyclosporine
A, cyclophosphamide, and Infiximab. No definitive treatment has
been proven effective for IBM, since it is resistant to corticosteroids
and immunosuppressive drugs.

Physical therapy is usually recommended to prevent muscle
atrophy and to regain muscle strength and range of motion.
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MAIN THEME: VERTIGO

Vertigo — clinical picture and classification

Vida Demarin
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of Health and Social Welfare of the Republic of Croatia, Vnogradska 29,
Zagreb, Croatia

Body position in space is controlled by ocular, vestibular and
somatosensory system. Somatosensory system provides informa-
tion from skin, muscles and joints, most important being propri-
oceptive system located in the neck muscles and joints. Information
from these three systems are processed in the brain stem, and
finally integrated into the cortical perception system enabling
postural reflexes that maintenance of body position in space, and
conscious perception of spatial orientation (1).

Mismatch of this sensory information causes vertigo. Vertigo is
defined as a hallucination of movement or erroneous perception of
self or object motion. It is usually unpleasant sensation due to
distortion of the static gravitational orientation perceived by the
cortical spatial perceptional system, associated with difficulties in
balance and gait. This erroneous perception of motion of person or
environment may be linear or angular (rotatory). Central com-
pensatory mechanisms enable deficiencies in one area to be
overcome by other intact sensory systems (1,2).

Vertigo is a symptom that is perceived at higher cortical levels.
Vertigo may be due to excessive physiological stimulation or
pathological dysfunction. Symptoms that most often accompany
vertigo include nausea, vomiting, nystagmus, and imbalance in
standing and walking. Patients with vertigo may also complain of
dizziness, lightheadedness, unsteadiness, imbalance, spinning,
floating, and swaying. Gait imbalance or ataxia result from
inappropriate or abnormal signals from the vestibulospinal
system. Nausea and vomiting may occur from activation of the
chemoreceptor trigger zone in the medullar vomiting center.
Nystagmus may be observed as a result from dysfunction of the
vestibulo-ocular system (1,2,3).

Vertigo is among the most common symptoms causing patients to
visit a physician, almost as common as back pain and headache.
The overall incidence of vertigo is 20-30% (4), reaching 50% in
older patients and it is the most frequent symptom in patients older
than 75 years (5). Vertigo was a cause for 2% of consultations in
general practice in United Kingdom (6).

Vertigo can be caused by an inner ear disturbance — peripheral
vertigo, by a central (brain) disturbance — central vertigo, by
systemic diseases, or it can be psychogenic. Most authors take
vestibular nuclei in brainstem as a point differencing peripheral
(before vestibular nuclei) and central vertigo (after vestibular
nuclei). As a result central compensatory mechanisms, symptoms
of peripheral labyrinth dysfunction will eventually recover. Symp-
toms of central nervous dysfunction, although usually milder, tend
to persist over time (1,2,7).

The most common causes of peripheral vertigo include benign
paroxysmal positional vertigo (BPPV), vestibular neuronitis and
Meéniére’s disease. The most common cause of central dizziness is
migraine, frequently referred to as vestibular migraine or migraine-
associated dizziness, while other central causes include vertebro-
basilar insufficiency, cerebellar and brainstem lesions, acoustic
tumors, and demyelination (2, 9).

Vertigo could be produced by physiological and pathological
causes. In physiological vertigo the sense of disequilibrium is due to
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physiological excess of visual, vestibular, or somatosensory signals
which cannot be compensated by the other systems. In pathological
vertigo there is an abnormal sensory signal (from the sensors) or
abnormal signal processing (by the central nervous system) (10,11).
Physiological vertigo: Physiological vertigo occurs in normal
individuals when the brain is confronted with a mismatch among
the three stabilizing sensory systems when the vestibular system is
subjected to unfamiliar head movements to which it is un-adapted,
such as in seasickness; unusual head/neck positions, such as the
extreme head extension (e.g. painting a ceiling); or following a spin.
Intersensory mismatch also explains carsickness, height vertigo,
and the visual vertigo most commonly experienced with inadequate
during motion picture chase scenes where the visual sensation of
environmental movement is unaccompanied by concomitant
vestibular and somatosensory movement information, or when
inadequate spectacles are worn. Space sickness, a frequent transient
effect of active head movement in the weightless zero-gravity
environment, is another example of physiological vertigo
(1,3,9,11,12).

Pathological vertigo: Pathological vertigo results from lesions of the
visual, somatosensory, or vestibular systems. Visual pathological
vertigo occurs or by the sudden onset of an extra-ocular muscle
paresis usually accompanied with diplopia. Somatosensory vertigo,
rare in isolation, is usually due to a peripheral neuropathy or
myelopathy especially of dorsal columns that reduces the sensory
input necessary for central compensation when there is dysfunction
of the vestibular or visual systems. In the past the most often cause
was tabes dorsalis (2,3,10).

However, the most common cause of pathological vertigo is
vestibular dysfunction. Pathological vestibular vertigo can be due
to either peripheral labyrinth dysfunction, systemic derangement
(such as metabolic, endocrine, or circulatory abnormalities), or
central vestibular dysfunction. This vertigo is frequently accompa-
nied by nausea, nystagmus, postural unsteadiness, and gait ataxia.
Psychogenical vertigo results from hyperventilation in a patient
with known psychiatric disease who can complain of severe vertigo
without associated nystagmus or other physical findings. Severely
incapacitating vertigo may be seen in anxiety attacks (2,5,9).
Sudden onset and vivid memory of vertiginous episodes are often
due to inner-ear disease, especially if hearing loss, ear pressure, or
tinnitus is also present. Gradual and ill-defined symptoms are most
common in central nervous system (CNS), cardiac, and systemic
diseases. The time course of vertigo is also important. Episodic true
vertigo that lasts for seconds and is associated with head or body
position changes is probably due to BPPV. Vertigo that lasts for
hours or days is probably caused by Méniére’s disease or vestibular
neuronitis. Patients with peripheral vertigo can usually ambulate
during episodes and are consciously aware of their environment
(3,5,7,8,13).

Vertigo of sudden onset that lasts for minutes can be due to brain
or vascular disease, especially if cerebrovascular risk factors are
present. Central vertigo secondary to brainstem or cerebellar
ischemia is often associated with other brainstem characteristics,
including diplopia, autonomic symptoms, nausea, dysarthria,
dysphagia, or focal weakness. Patients with cerebellar disease are
frequently unable to ambulate during acute episodes of vertigo.
Dysdiadochokinesis and gait ataxia during episodes are more likely
due to cerebellar diseases, especially in the elderly population.
Sensory and motor symptoms and signs are usually associated with
CNS diseases (10,11,13,11,14,15).
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Causes of vertigo: The most common systemic causes of vertigo
include cardiac disease, arterial hypertension and hypotension,
hematological diseases (e.g. anemia, leukemia, lymphomas,
polycytemia), hypoglycemia, hypoadrenalism, Cogan’s syndrome
(interstitial keratitis with vestibular symptoms) and cervical
vertigo.

Psychogenic vertigo results most often from hyperventilation in a
patient with known psychiatric disease. A patient with psychogenic
vertigo may have a subjective complaint of severe vertigo without
associated nystagmus or other physical findings. Severely incapac-
itating vertigo may be seen in anxiety attacks or in severe height
vertigo (acrophobia). Psychogenic vertigo would be treated based
on the underlying psychiatric diagnosis. Psychotherapy and
desensitization procedures are often useful. A diagnosis of
psychogenic vertigo presumes that no physical findings substanti-
ate an organic cause for the vertigo symptoms (18).

The most common causes of peripheral vertigo: One of the most
common peripheral vestibular syndromes is benign paroxysmal
positional vertigo (BPPV), which may occur at any age. The
characteristic history is of brief episodes of positionally induced
vertigo, particularly with rapid changes in position such as getting
out of bed. The true vertigo or rotational sensation usually lasts
less than 1 min; however, a non-specific dizziness often described as
a swimming sensation or disequilibrium, may last hours to days.
BPPV has often been described as ‘self-limiting’ because symptoms
often subside or disappear within 6 months of onset. Although
BPPV usually remits spontaneously, one third of patients have
recurrent symptoms for more than 1 year (19,20).

Acute unilateral labyrinth dysfunction (vestibular neuritis or
neuronitis) presents with the acute onset of severe vertigo with
associated positional imbalance, nausea, and nystagmus. This
syndrome is different from benign paroxysmal vertigo because it
has a much more prolonged course, is usually more severe, and is
not positionally induced. Vestibular neuronitis often has viral
etiology. In vestibular neuronitis, due to the reduced signal from
the affected side, the nystagmus fast phase is directed away from
the affected side 3 to 5 days after the onset of acute vertigo the
patient will probably have spontaneous resolution of nausea and be
able to partially suppress nystagmus by fixation. Generally, within
2 to 3 weeks vertigo ceases (21,22).

Meéniére’s disease (endolymphatic hydrops) is a common cause of
recurrent vertigo and auditory symptoms. Méniére’s disease is
characterized by fluctuating hearing loss in the low frequencies, a
sensation of ear fullness or pressure and tinnitus, and prolonged
vertigo reaching its maximum over minutes and resolving over
hours with associated postural imbalance and nausea. There is
often a low tolerance for loud noises. During the vertigo attack,
which usually lasts 30 to 60 min, a characteristic nystagmus is seen,
with the fast phase away from the affected ear (23).

Toxic substances known to cause vertigo and auditory symptoms
include alcohol intake, heavy metal exposure and drugs. Amino-
glycoside antibiotics such as streptomycin and gentamicin are
known vestibular toxins, while neomycin and kanamycin are
ototoxic. Other vestibulotoxic and ototoxic drugs include acetyls-
alycilic acid intoxication, chloroquine, furosemide, quinidine and
quinine (24).

Central vertigo: Central causes of vertigo are less common than
peripheral. Causes of vestibular vertigo include migraine,
cerebrovascular diseases of the posterior cerebral circulation
including transient ischemia attack (TIA) (vertebrobasilar
insufficiency), epilepsy, demyelinating disease of the posterior
fossa, congenital malformations such as Arnold-Chiari
malformation, subdural hematoma, fractures, cysts,
arachnoiditis, syringobulbia, platibasia, neoplastic diseases,
degenerative diseases of the posterior fossa, infectious diseases,
toxic lesions, lesions of temporal lobe, and supratentorial lesions
compressing brainstem (1,2,14,15).
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Lesions of the vestibular nuclei and the vestibular portion of the
cerebellum may cause vertigo, nystagmus, disequilibrium, and
nausea, there are usually other signs of central nervous system
dysfunction. Symptoms result from involvement of brain stem
structures responsible for eye movement, speech, sensation of the
face, extremities, and trunk, and motor control of the facial
muscles and extremities. The presence of other neurological signs
helps distinguish central from peripheral vertigo. Central vertigo
tends to be less severe with fewer autonomic symptoms such as
nausea and vomiting. Central vertigo tends to persist over longer
periods of time and tends to occur in less sudden or severe attacks,
except in the case of migraine or vascular disease (1,2,15,25).

Due to the dysfunction of brain stem compensating structures in
central vertigo syndromes, vertigo, as well as nystagmus, may
persist over considerable periods of time. Central nystagmus looks
more severe than the patient’s corresponding symptoms of vertigo
or nausea. Postural changes tend to stimulate peripheral vertigo
more than central one. Peripheral vertigo tends to be reduced with
fixation with the eyes open. Central vertigo tends to be worse with
the eyes open, because of the conflict of visual and vestibular
information. With the eyes closed, the visual information is
reduced, which reduces the visual vestibular conflict and reduces
the sense of vertigo. Peripheral vertigo tends to fatigue with
repeated head movements because of intact brainstem compensa-
tion mechanisms. In central vertigo the vertigo does not fatigue or
habituate with repeated movements, however it may vary on a day
to day basis (2,25,26,27).

Cerebrovascular diseases: Vertebrobasilar insufficiency (TIA of the
posterior cerebral circulation) denotes reversible episode of focal
ischemic neurological deficit that most often last 2—15 min causing
transient neurological symptoms. Vertebral-artery disease can
cause transient attacks of vertigo that are usually accompanied
by other brain-stem or cerebellar symptoms (25).

The most common causes of vertebrobasilar ischemia are embo-
lism, large-artery atherosclerosis causing arterial stenosis and
occlusion, penetrating small-artery disease, artery dissection and
subclavian steal syndrome (narrowing of subclavian artery prox-
imally to the vertebral artery origin when blood flows around
through left and right vertebral artery, and posterior parts of brain
receives insufficient blood supply causing neurological symptoms).
Stenosis and occlusion most often occur at or near the origin of
vertebral artery (26,27).

Posterior-circulation ischemia rarely causes only one symptom but
rather produces a collection of symptoms and signs. Symptoms and
signs depend on the affected part of brain: brain stem (medulla,
pons, midbrain), cerebellum, and posterior parts of brain (26).
Dizziness, vertigo, headache, vomiting, double vision, loss and
blurring of vision, ataxia, numbness and/or weakness, gait and
limb ataxia, oculomotor palsies, and oropharyngeal dysfunction
are frequent symptoms in patients with vertebrobasilar artery
disease (25,26,27).

TIA can occur after a patient has been standing or in situations
that reduce blood pressure or blood flow. These symptoms are
related to ischemia of vestibulocerebellar structures in the medulla
and cerebellum, most often consisting of dizziness, difficulty
focusing visually, vertigo, loss of balance, and spells of decreased
vision and ataxia (25,26,27).

Patients with cerebellar infarcts often report dizziness, occasionally
in conjunction with frank vertigo, blurred vision, difficult in
walking, and vomiting. They often veer to one side and cannot sit
upright or maintain an erect posture without support. Patients may
have hypotonia of the arm on the side of the infarct.

Ischemic infarcts can involve one posterior cerebral artery, which
most often leads to a hemianopia of the contralateral visual field.
Hemisensory symptoms may be present on the same side of the
body and face as the hemianopia. Difficulty reading and naming
colors often accompanies large infarcts of the left posterior cerebral
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artery, whereas neglect of the left visual field and disorientation to
place may accompany infarcts of the right posterior cerebral artery
(25,26,27).

Stenosis and occlusion of the basilar artery usually cause bilateral
symptoms or crossed findings: ipsilateral symptoms of cranial
nerves and contraleral symptoms of the trunk and limbs. Embolic
infarction of the rostral midbrain and thalamus leads to a top-of-
the-basilar syndrome characterized by somnolence and sometimes,
stupor; inability to make new memories; small, poorly reactive
pupils and defective vertical gaze, and when severe, can cause the
locked-in syndrome (25,27,28).

Wallenberg, or lateral medullary, syndrome occlusion of vertebral
or posterior cerebellar artery causing vertigo, nausea, vomiting,
facial pain, ataxia, nystagmus, diplopiae, ipsilateral decreased pain
and temperature in face, Horner’s syndrome, limb ataxia, laryngeal
and pharyngeal paralysis causing hoarseness, dysphagia and
contralateral decreased pain and temperature sensations in trunk
and limbs (1,2,3,25).

Occlusion of superior cerebellar artery causes vertigo, ipsilateral
deafness, facial paresis and ispilateral ataxia. Occlusion of
labyrinth artery causes infarction of labyrint with vertigo, deafness
and nystagmus. (1,2,25).

Vertebral artery dissection: Vertebral artery dissection may be
caused by trauma of cervical spine such as whiplash injury, fierce
rotational movements of head, manipulative therapy of the neck,
by hiperextension of the neck, and by degenerative spondylotic
changes of cervical spine, by hereditary connective tissue disorders
and genetic disorders, migraine, high serum homocysteine level,
infection, and use of oral contraceptives. The vertebral artery is
most mobile and thus most vulnerable to mechanical injury at C1
to C2 as it leaves the transverse foramen of the axis vertebra and
suddenly turns to enter the intracranial cavity. Women are 2.5
times more frequently affected by the extracranial vertebral
dissections. Intracranial vertebral artery dissections are more
common in men (25,28).

The cardinal symptom in patients with vertebral artery dissections
is pain, most often in the posterior part of the neck or occiput,
spreading into the shoulder. Diffuse, mostly occipital, headache,
dizziness, diplopia, also occurs. Intracranial vertebral artery
dissections cause medullary, cerebellar, and pontine ischemia and
can cause subarachnoidal hemorrhage (28,29,30).

Tumors of pontocerebellar angle: Tumors of pontocerebellar angle
are most often benign. In younger patients the most frequent is
acoustic neuroma, while in older patients meningeoma is more
common.

Earliest symptoms of tumors of pontocerebellar angle include
unilateral sensorineural hearing loss/deafness, disturbed sense of
balance and altered gait, vertigo with associated nausea and
vomiting, and pressure in the ear, all of which can be attributed to
the disruption of normal vestibulocochlear nerve function. Addi-
tionally most patients have reported tinnitus (most often a
unilateral high-pitched ringing, sometimes a machinery-like roar-
ing or hissing sound, like a steam kettle). Large tumors of
pontocerebellar angle may affect other local cranial nerves.
Involvement of the facial nerve may lead to facial weakness, and
impairment of glandular secretions; involvement of the trigeminal
nerve may lead to loss of taste and loss of sensation in the face and
mouth, involvement of the glossopharyngeal and vagal nerves may
lead to altered gag or swallowing reflexes. Even larger tumors may
compress the adjacent brainstem and lead to increased intracranial
pressure, with its associated symptoms such as headache, vomiting,
and altered consciousness (31,32).

Migraine and vertigo: Many patients with migraine have vertigo,
between 26.5-42% of migraine patients experience vertigo. Almost
one third of them have vertigo even without headache, while others
experience vertigo during and after headache episode. Patients
having migraine with aura have vertigo more often, probably
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because they can experience vertigo during aura (33,34,35). On the
other hand, 16-32% patients with vertigo have migraine (36,37).
These data suggest some connection between migraine and vertigo.
Half patients with BPPV younger than 50 years fulfill diagnostic
criteria for migraine (38,39). Migraine is threefold more common in
patients with BPPV than in control group (40). Therefore BPPV
could be a form of migraine without headache, or migraine aura
that does not evolve in migraine headache attack. The other
hypothesis suggests that inner ear could be damaged with migraine
associated vasospasm leading to symptoms of BPPV (40).

In basilar migraine vertigo is one of the symptoms lasting from
Smin to 1 h, accompanied with tinnitus, hearing loss, ataxia,
dysarthria, visual symptoms, diplopia, paresthesias, paresis, and
consciousness disorders followed by migraine headache. Most
patients with basilar migraine have positive family history (41).
Cervical vertigo: Proprioceptive information from neck muscles
and joints assist in coordination of eyes, head and body. Therefore
disorders of this proprioceptive information could cause vertigo
named cervical vertigo. Symptoms accompanying cervical vertigo
include disorientation, instability, gait ataxia, and gaze
abnormalities that tend to worsen with head movements.
Cervical vertigo is more common in elderly patients probably
due to degenerative changes of cervical spine and atherosclerosis
(42,43). However, some authors do not consider cervical vertigo as
distinct form of vertigo because mechanisms of cervical vertigo are
not fully understood, and in differential diagnosis it is difficult to
exclude other forms of vertigo (44).
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Dizziness and unsteadiness as leading symptoms of
patient's illness

Ksenija Ribari¢ Janke$

Institute of Neurology, Ul. Dr. Subotica br. 6. Belgrade, Serbia

Patients with sudden onset of the vestibular (lateral semicircular
canal) damage, experience vertigo i.e. the virtual impression that
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the surrounding is moving in front of them. Some patients
complain only of dizziness, flightiness, they explain that they had
‘unclear’, or they have a constant feeling that they are going to faint
away. Sometimes they complain only of certain unsteadiness. All
those complaints are ‘not typical’ symptoms of vestibular damage.
We analyzed the neurootological findings of a group of 35 patients
with ‘non-typical’ symptoms of vestibular disease. In all of them the
general neurological examination and the cardiologic examination
were normal. Seven (20%) of those patients had a normal
functioning of the periferal and central vestibular pathways.
Further two (5%) had a normal finding as well, but they were
diagnosed as phobic disorder. In seventy and 5%, spontaneous
square wave jerks, horizontal or vertical gaze-evoked nystagmus,
dysfunction of the flocculo-vestibular connections, other central
vestibular disorders or unilateral vestibular hypotonia were
revealed. Patients who complain of flightiness, ‘unclear’ had or
feeling that they are going to faint away must undergo the
neurootological examination. In a high percentage of those
patients a peripheral or central vestibular disorder can be revealed.

Pharmacotherapy of vertigo
Annachiara Cagnin, Leontino Battistin
Department of Neurosciences, University of Padova, Padova, Italy

Dizziness is a general term that may encompass symptoms from
differente causes. We will be using the term vertigo referring to a
common subtype of dizziness that is characterized by the illusion of
rotational motion. Most vertigo is due to otologic alterations and
caused by dysfunction of the rotational velocity sensors of the inner
ear, the semicircular canals. Almost one century has passed since
the first description of the clinical presentation of the most frequent
vertigo syndromes such as benign paroxysmal positional vertigo
(BPPV), Ménieére’s disease, and vestibular neuronitis.

BPPV is by far the most common vertigo syndrome. It is
characterized by sudden violent spells of vertigo triggered by a
change in position such as turning over in bed or extending the
head back to look up. It is caused by the deposition of debris in the
cupola of the posterior semicircular canal. Most cases of BPPV can
be cured with a simple manoeuvre that rotates the patient around
the plane of the posterior semicircular canal with the head back, an
action called particle repositioning manoeuvre (PRM). Although
the majority of patients are cured after a single PRM, the cure rate
is improved by repeating the procedure until no vertigo or
nystagmus occurs in any position.

The classic symptom triad of Méniére’s disease is vertigo, hearing
loss, and tinnitus. The vertigo occurs in recurrent attacks typically
lasting several hours, but may vary from minutes to days. During
an attack, the patient will have nystagmus and be off-balance when
standing. Typically there is associated nausea and vomiting. The
hearing loss begins in the low frequencies and fluctuates. Méniére’s
disease resulted from an accumulation of fluid in the inner ear and
the treatment of choice is diuretics and salt restriction diet.
Vestibular neuritis is as a single severe attack of vertigo with
subsequent permanent unilateral deficit on caloric testing. Unlike
attacks with Méniére’s disease, the vertigo with vestibular neuritis
is prolonged. Assuming that vestibular neuritis is the result of a
viral inflammation of the vestibular nerve, treatment should be
aimed at stopping the inflammation with an antiviral agent.
Unfortunately, so far there have been only a few randomized,
placebo controlled studies and each has important limitations. A
brief course of high dose steroids seems to improve the outcome
compared to placebo but it is unclear whether the risk of steroids is
worth the improved outcome.

Regardless the aetiology of the disease, vestibular suppressant and
antiemetic drugs are the mainstay of vertigo treatment. Vestibular
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suppressants are drugs that reduce nystagmus evoked by a
vestibular imbalance or reduce motion sickness. Conventional
vestibular suppressants consist of three major drug groups:
anticholinergics, antihistamines, and benzodiazepines. The choice
of anti-emetics agent depends on considerations of the route of
administration and the side-effects.

Clinical neurophysiological investigations of vertigo
Bosko Barac

Professor of Neurology (ret.), Faculties of Medicine, Universities of
Zagreb and *J. J. Strossmayer, Osijek. Croatian Academy of Medical
Sciences (Senate), American Academy of Neurology (Honorary
member), Pantovéak 102, Zagreb, Croatia

Vertigo and dizziness belong to the frequent symptoms in
outpatient clinics of general practitioners, ENT specialists, oph-
thalmologists, neurologists and psychiatrists. In spite of many
advances both in basic neurosciences and in the recent possibilities
of their functional diagnostic elaboration: ENG and oculographic
analyses, computerized electronic recordings and analyses of
equilibrium (posturography), vertigo still need in practice expert
evaluation. Among many reasons for this difficulty the complex
mutual influences between the peripheral and central vestibular
mechanisms and the interference between vestibular, optomotor
and proprioceptive neural structures (1). It is necessary to know the
central regulatory mechanisms of nystagmus (habituation, com-
pensation, central suppression, directional ‘preponderance’, ‘recov-
ery’ nystagmus, etc). They are present in both physiological and
pathological situations in the maintenance of equilibrium.

A primary function of the vestibular system is the automatic
control of ocular and body movements in order to stabilize central
vision and posture and to secure the equilibrium, enabling
adequate positioning of the head and body, especially in our
erect position. It is specialized for motor adaptations to gravity and
to linear and angular acceleration in the changing relations
between the body and the environment.

Phylogenetically, it is an old acquisition of the nervous system,
modified in its connections to the younger neural structures,
performing its functions in the integration with the proprioceptive
and visual systems. Through the processes of encephalization the
vestibular system has achieved a very specific role in the orientation
in the world in which we live, but also in the maintenance of
alertness, awareness and consciousness. Therefore, it may get
significant psychological consequences in patients with primary
mental disturbances in their sensation of stability, leading to
subjective sense of insecurity and dizziness.

Symptoms of vertigo: a hallucinatory sensation of rotation, lifting
up, falling down or to the side, or of dizziness-disturbed feeling of
stability with less defined characteristics of hallucinatory move-
ments may be the consequence of peripheral vestibular distur-
bances (Méniére’s disease, vestibular neuronitis, traumatic and
other causes of peripheral vertigo), central dysfunctions (epilepsies,
cerebral tumors, circulatory, metabolic, toxic, infectious causes), or
optomotor disturbances.

“Vestibular system’ is very complex organization of peripheral
receptor organs and various parts of the central nervous system. In
spite of intensive investigations, both anatomic and physiologic, in
experimental animals and in humans, the vestibular connections
and their functions cannot be sharply delineated as an autonomous
and separate, precisely defined, system. This holds true especially
regarding its higher connections and specific cortical representation
areas. Most of the authors stress the perplexity of its phylogenetic
connections to the two other functionally related systems, propri-
oceptive and visual, with their mutual interactions in their common
paths, what seems quite logical in their common functions of
maintaining the equilibrium of the individuals. In a monograph
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entitled ‘Neurotology’ (2) a broad field of problems connected with
peripheral and central clinical vestibular disorders is covered:
chapters are included giving the descriptions of the anatomy (3)
and physiology of the vestibular system (4). In line with the
important earlier investigations (5), in the book are summarized
the relevant publications in the field, presenting a basis for clinical
approach to these problems.

For a long time vestibular system, mainly concerned with oculo-
motor and postural adjustments, with nystagmus, its clinically
most manifest parameter was mostly analyzed by ENT specialists.
Although still Gowers pointed to neurological significance of
vertigo (6), until recently the vestibular disturbances, and so
nystagmus, stayed for neurologists a field of relatively low
understanding for its diagnostic functional, localizatory and
etiologic significance (except in cerebellar dysfunctions or multiple
sclerosis). In the preelectroencephalographic era the Gowers’ and
Marie’s observations, like Stauder’s investigations, have shown,
that caloric or rotatory vestibular stimulation might induce
epileptic attacks (7,8). It must be kept in mind the then non-
existent satisfactory entiepileptic medication. For the same reason
the then investigators using EEG machines could describe rela-
tively frequent appearance of epileptic EEG patterns after vestib-
ular stimulation, sometimes accompanied by clinical attacks: the
new term ‘vestibulogenic seizures’ (Behrman, Wyke) was coined (9).
The question was raised by various investigators (9,10), what
mechanisms and which cortical foci could be responsible in humans
for vertiginous manifestations after the vestibular, caloric or
rotatory stimulations.

Controversial results of clinical studies, particularly a clinically
stimulant study by Molnar, Kekesi and Gosztonyi (11), led us to
the conclusion that the appropriate methodology should be found
in order to answer to many questions posed by earlier data,
correlated with relevant basic neurophysiological studies. The
appropriate occasion has been shown, when the author received the
offer to study these problems, posed in his already commenced
Doctoral dissertation, in the optimal conditions at the Neurophys-
iology Department, University Hospital in Uppsala (Sweden). The
first report on these studies was published in 1965 (12). The
complete analysis of the mentioned investigations, studied by
the new methods, was published in 1967 (13). In the paper on
‘vestibulogenic’ seizures were summarized two conclusions: i)
Different abnormal EEG patterns, focal or generalized, besides
temporal foci, may be found in connection with vertiginous and
other epileptic manifestations of vestibular dysfunction. ii) In the
observed cases with vertiginous and gyratory epileptic attacks no
other EEG responses to the stimulation of the horizontal semicir-
cular canals were seen, than otherwise occasionally observed in
patients with epilepsy. The term ‘vestibulogenic seizures’ should be
used with caution only in the sense of a reflex induction of an
epileptic phenomenon’ (14). The studies were continued at Zagreb
Neurologic University Department as a NIH (Bethesda, USA)
project (15).

In the explanation of vestibular dysfunctions the important role
belongs to the relevant history and character of vertiginous
disturbances and the related neurological data. Clinical neuro-
physiological investigations are a contemporary complementary
tool to neurology, sometimes neglected, or, when used, sometimes
inappropriately programmed or insufficiently performed. When
investigating the vestibular problems, parallel with recording the
EEG, the parameters of vestibular activation must be appropri-
ately registered, for special purposes possibly also correlated with
parameters of other body systems (electrocardiogram, pulse, blood
pressure, respiration).

As a neurophysiological parameter of vestibular function must be
registered nystagmus by ENG. In neurophysiological studies the
speed of the slow phase of the nystagmus, indicative of the
activation of the vestibular system, must be recorded: for the ENG
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registration the systems with long time constant (tc) must be used,
(16): our nystagmograms were recorded on the channel with a long
time constant (3 sec). Simultaneous registration of EEG and ENG
curves, mostly neglected in the earlier studies, enabled us to study
the mutual relations between vestibular and cortical neurophysi-
ologic parameters. Due to technical reasons, like the majority of
other authors, we limited ourselves to the investigation of
vestibular mechanisms connected with the stimulation of horizon-
tal semicircular canals.

To solve the controversies from previous studies, we considered as
inevitable to introduce studies with the simultaneous registration of
the ENG as an indicator of the activation of the vestibular system,
and the EEG as a parameter of the electrocortical activities. In the
ENG the slow phase of nystagmus, as a specific parameter of the
activation of the vestibular system, was analyzed.

In order to compare different kinds of vestibular stimulation, we
introduced two methods of A) caloric stimulation: monaural and
binaural, and of B) rotatory stimulation; pendular and linear with
a sudden stop. For caloric stimulation we used the modification of
Fitzgerlad—Hallpike’s method, 30 sec for monaural and 20 sec for
binaural activation, with the application of a specially constructed
electronically controlled caloric stimulator, which enables the exact
temperature and duration of stimulation. For rotatory stimulation
we used Tonnies’ rotatory chair, which can be electronically
programmed. We introduced a continuous analysis of the ENG
and EEG curves. In the ENG response we analyzed the intensity
(slow phase) and the central qualities (quick phase) of the induced
nystagmus:

a) Direction of nystagmus (quick phase),

b) Duration of nystagmic response (directional preponderance,
after-nystagmus),

¢) Sequential intensity of nystagmus (changes in the slow phase
speed, possible suppressions)

d) Regularity and rhythms of nystagmus.

In the EEG activities must be taken into account:

a) Background EEG activity (amplitude and frequency),

b) Episodic slow waves,

c) Paroxysmal discharges (focal or generalized),

d) Possible asymmetries of the basic and/or paroxysmal activities,
correlating them with the changes in the ENG parameters.

Such analysis of the ENG and EEG parameters is time-consuming
and has to be done in a very meticulous and careful way, because
the characteristic phenomena are practically never observed during
the whole period of nystagmic response. They appear repeatedly,
sometimes appear in the ‘waxing and waning type’ but may be
regarded as specific when they appear correlated to one direction of
nystagmus, without respect whether it was introduced by caloric or
rotatory stimulation.

Early in the course of our investigations we concluded that there is
a systemic influence of the vestibular system on the EEG activities,
depending on the direction of the nystagmus, regardless of the way
in which it has been provoked, with the tendency of the occurrence
of the hypersynchronized activities in the hemisphere towards
which the nystagmus is beating, and the desynchronized activities
in the opposite hemisphere.

We also noticed that the episodic activities which can be seen in the
EEG (focal and/or generalized episodic or paroxysmal discharges)
can disturb the intensity and rhythm of the nystagmus, or even to
cause its suppression. However, in accordance with observations of
some earlier authors, some central factors which cannot be seen in
the EEG, can also cause disturbances of the nystagmic response
(respiration, blood pressure).

In order to explain possible mechanisms of the observed phenom-
ena, we compared the results of vestibular with the intermittent
light stimulation (ILS) in the same subjects (17,18,19). These
correlations showed the probability that the occurrence of
synchronized rhythms resp. ‘hypersynchronized” discharges could
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be the result of the involvement of the identical ‘non-specific’
thalamocortical structures, well known through their recruiting
capabilities.

The investigations carried out on the character of vestibular
influences on the electroencephalogram, proved that vestibular
activation of the EEG has specific characteristics, asymmetrical
EEG responses to vestibular stimulation in regard to changes in
normal activities, as well as in pathologic EEG patterns:

A. Tendency to synchronized or hypersynchronized activities in the
hemisphere towards which the nystagmus is beating (quick phase):
a) enhancement of alpha spindles,

b) appearance of episodic slow waves,

c) activation of focal paroxysmal discharges, which can be
generalized, as usual.

B. Tendency to desynchronized activities in the opposite hemisphere:
a) asymmetric blocking of the alpha rhythms,

b) decreased episodes of theta waves,

¢) suppression of paroxysmal discharges in the opposite hemi-
sphere.

Partly were described such changes earlier, by several authors
independently, although not interpreted. Detailed analysis was
published in Barac (20).

The asymmetric influences of vestibular activation on the normal and
pathological EEG elements we correlated with the experimental
investigations of Moruzzi (21,22), Cordeau and Mancia (23) and
Rossi et al.(24), explaining them by the influences of the mechanisms
of the tonic, direction-specific vestibular activation upon the
antagonistic, inhibiting or activating structures in the brainstem
reticular formation, with their ascending influences through the non-
specific thalamic structures (25,26). We applied the results of these
investigations in solving some clinical problems in the investigations
of cerebrovascular diseases, epilepsy, posttraumatic conditions
(concussion, contusion) (27,28).

Of great relevance for the studies of vestibular influences upon
electrocortical activities is the experimental work of Gerebtzoff
(29,30). Two-phase acceleratory-deceleratory rotation in the
‘encephale-isolé’ cat preparations was used: the responses which
he schematically described as ‘an acceleration and augmentation of
the amplitude in the same time as the regularization of spontaneous
waves’ were seen on the homolateral cortex at the start of
ampullopetal or at the end of ampullofugal rotation. The changes
were observed in all parts of the cortex, however mostly
pronounced in the posterior part of the suprasylvian gyrus.
These findings, perfectly consistent with our investigations, clearly
implicate the asymmetrical cortical responses.

On the other hand, the divergence of the two kinds findings in
previous investigations could be explained: while the authors, who
used evoked potentials techniques, found that the vestibulocortical
pathway is mainly crossed (31,32,33), the authors who used
physiological (rotatory) (34,29,30) or more natural way of stimu-
lation, like calorization, found changes which were either general-
ized or present in one of either hemispheres - sometimes
homolateral, sometimes contralateral, dependent on ‘synchronisa-
tion’ or ‘desynchronisation’ type of reactions described. It seems
plausible that the ‘unspecific’ projection systems are at least partly
responsible for the tendency of reciprocal electrocortical modifica-
tions of the EEG in the two hemispheres after physiologic vestibular
stimulation. Gernandt and Thulin (35) presented electrophysiolog-
ical evidence for rich vestibuloreticular connections. We related the
observed phenomena of this tendency to the asymmetrical changes
of synchronization, resp. desynchronization after vestibular stim-
ulation in human subjects, with the mechanisms responsible for the
electrocortical synchronising mechanisms. They were mainly stud-
ied in connection with sleep mechanisms (36,37) and the role of the
reticular brainstem structures upon the appearance of cortical
asymmetries in the electrocortical synchronization processes in the
natural or pharmacologically induced sleep (38,36). So they found
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that the rostropontine hemitransection induces the increased
synchronization on the ipsilateral cortex, while the middlepontine
hemitransection produces permanent desynchronization on the
ipsilateral cortex.
Taking into account the specific character of the vestibular system
(its tonic, direction-specific properties), we put forward a hypoth-
esis that the tonic direction-specific vestibular stimulation of the
semicircular canals through the natural, physiological way of
stimulation induces the sudden and strong activation of one half of
the pontine reticular system, while on the opposite side the sudden
decrease of usual afferent impulses would lead to a kind of
functional hemi-deafferentation’ in the sense of Moruzzi (21,22)
and so permit the antagonistic system with a synchronizing
influence upon the ipsilateral cerebral cortex to be dominant.
The mutual influences of the lower brainstem vestibular mecha-
nisms regulating the automatic optomotor and vestibulomotor
reactions and of their higher vestibular connections, including
cortical vestibular representations, are still incompletely known in
their functions of maintaining equilibrium and conscious perception
of balance and orientation in space. The interaction of propriocep-
tive, vestibular and visual structures are involved in these functions
are important in normal and pathologic circumstances. The
diagnosis of vertigo, however, may still be a complicated task for
neurologist. Understanding the mutually interwoven mechanisms is
a prerequisite for both the clinical practice and further research.
Clinical neurophysiologic investigations are a powerful tool in the
follow-up of the dynamics in these processes, specifically of
mechanisms of central compensation. Unspecific reticular struc-
tures are playing here an important role. They may be regarded as
mediators for the observed influences of the vestibular system on
electrocortical activities and vice-versa. Further studies with
clinical neurophysiological methods, appropriately programmed,
may be of great practical and theoretical use.
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Neurosurgical approach to patients with vertigo
Martin C. Spendel, Giinther Lanner
Clinic of Neurosurgery Klagenfurt, A — 9026 Klagenfurt, Austria

Classification and Clinical Symptoms: Vertigo can be caused by
either peripheral or central vestibular disorders. In a peripheral
lesion, vertigo of any significance is accompanied by nystagmus
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and the two are usually directly proportional. Also the presence of
concomitant auditory symptoms suggests a peripheral lesion. In
central lesions, the vertigo and nystagmus are not usually
proportional. Because of the location and progression of most
central lesions that cause vertigo, usually other symptoms and signs
are associated.

Etiology Common peripheral causes of vertigo are benign
paroxysmal positional vertigo, Menierés disease, vestibular
neuritis, post-traumatic cause such as temporal bone fracture(3),
and drug induced toxicity (e.g. Phenytoin, Gentamycin,
Streptomycin). Common central causes of vertigo are brainstem
lesions (arteriovenous malformation, tumor, trauma), posterior
fossa lesions (e.g. vestibular schwannoma, meningeoma, metastatic
tumor), vascular diseases (e.g. acute infarction or hemorrhage of
the brainstem or cerebellum), demyelinating diseases (e.g.
encephalitis disseminata), and congenital anomalities, such as
Arnold—Chiari malformation.

A. Central Causes of Vertigo

1. Arnold-Chiari Malformation: The type 1 Arnold - Chiari
malformation consists of a caudal descent of the cerebellar tonsils
through the foramen magnus towards the spinal cervical channel.
The usual clinical presentation are occipital headache and cervical
pain as well as common dizziness and crisis of central positional
vertigo in which down beating nystagmus can be observed (1,23).
Due to the coexistence of hydrocephalus and syringomyelia,
surgery is indicated.

2. Brainstem Lesions: Primary brainstem tumors, such as gliomas,
are usually characterized by slowly progression and infiltration of
the brainstem nuclei and fiber tracts, producing multiple signs and
symptoms. In adults they constitute approximately 1% and in
children 5-10% of intracranial tumors. Vestibular and cochlear
signs occur in 50% of the patients (17).

3. Tumors of the Posterior Cranial Fossa: Tumors adjacent to the
fourth ventricle can produce symptoms by compressing the
vestibular nuclei. These tumors include medulloblastoma, ependy-
moma, papilloma, teratoma and epidermoid cyst. Vestibular
schwannomas (acoustic neuromas), which are by far the most
common neoplasms of the posterior fossa, are composed of
Schwann cells and typically involve the vestibular rather than the
acoustic division of the 8th cranial nerve. These tumors cause the
four major clinical complaints: unilateral hearing loss, tinnitus,
vertigo and unsteadiness. It should be noted, that vestibular
schwannomas result in vertigo in fewer than 20% of patients,
although as many as 50% of patients experience imbalance. Recent
studies indicate, however, that vertigo is a powerful predictor for
health-related quality of life, whereas unilateral hearing loss and
tinnitus have less impact on quality of life patients with vestibular
schwannoma (18,19). In many cases the tumor may remain
unchanged for many years following diagnosis. Treatment for
vestibular schwannoma must be individualized and requires an
experienced, well-integrated, multidisciplinary team approach.
Microsurgery remains the treatment of choice, including routine
intraoperative monitoring of the facial nerve. In the majority of
cases, however, the tumor is small, leaving the clinician and patient
with the option of either control serial scanning by MRI or active
treatment by LINAC- or gamma knife radiosurgery or microsur-
gery (2,5,12,14,24). If vertigo could be relieved by treatment, the
symptom should be a primary focus when discussing treatment
options in small to medium-sized vestibular schwannoma.
Research is needed on the relative benefits and risks of all
management options, including pharmaceutical and other alterna-
tive medical treatments such as tumor suppressing agents.

4. Vascular Diseases: Vertigo can be the initial symptom of
spontaneous cerebellar hemorrhage or infarction. Cerebellar
hemorrhage results from the same causes as other intracerebral
hemorrhages. Approximately two thirds of cerebellar hemorrhages
are hypertensive hemorrhages, other causes are anticoagulant use,
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aneurysm or arteriovenous malformation rupture or hemorrhage
into tumor. Long-standing hypertension with degenerative changes
in the vessel walls and subsequent rupture is believed to be the
most common cause of a typical cerebellar hemorrhage. An
estimated 10% of intracerebral hemorrhages are believed to be
cerebellar in location, and an estimated 1-2% of strokes are
cerebellar hemorrhages. Cerebellar hemorrhages may occur at any
age, depending on the etiology. Generally, incidence increases with
age; most hypertensive hemorrhages occur in patients older than
50 years. Rupture of a vascular malformation may be the most
common cause in children. The onset of symptoms is generally
abrupt. Clinical symptoms vary greatly depending on the size and
location of the hemorrhage. Some patients are alert with headache
of sudden onset, dizziness and vertigo, nausea and vomiting;
others may be unresponsive with impaired or absent brainstem
reflexes. Surgical care has been the mainstay of therapy for
cerebellar hemorrhage, although some patients with small hema-
tomas may be treated successfully without surgery. Indications for
surgery are controversial (21,22). Ventricular drainage is indicated
in patients with hemorrhage and hydrocephalus, suboccipital
craniotomy with clot evacuation is indicated in patients with
altered level of consciousness and the large clot (diameter over
30 mm). Patients with a large central clot and absent brainstem
reflexes have a poor prognosis. In these cases, some advocate
supportive therapy only (11). Vascular occlusion of the vertebral
artery may result in a lateral medullary infarction (Wallenbergs
syndrome). Major symptoms include vertigo, nausea, vomiting,
intractable hiccupping, ipsilateral facial pain, diplopia, dysphagia
and dysphonia. The lesion occurs caudal to the cochlear nuclei and
cochlear nerve entry zone, and, therefore hearing preserves.
Patients with Wallenbergs syndrome experience a prominent
motor disturbance characterized by their body and extremities
strongly deviating towered the side of the lesion. Vascular
occlusion of the anterior inferior cerebellar artery (AICA) usually
results in an infarction of the dorsolateral pontomedullary region
and the inferiorlateral cerebellum. In 80-90% of patients the
labyrinthine artery supplying the cochlear arises from the AICA,
and, therefore infarction of the membranous labyrinth is common.
Major symptoms include severe vertigo, nausea and vomiting
(20,21). Vascular occlusion of the vertebral artery, the posterior
inferior cerebellar artery (PICA), results in cerebellar infarction
without brain stem involvement. The initial symptoms are severe
vertigo, vomiting and ataxia, brain stem signs are absent. The
presence of cerebellar symptoms is the unique differentiating
feature of a peripheral vestibular disorder.

B. Peripheral Cause - Menierés Disease

As above mentioned there are many peripheral causes for vertigo,
one of the most common peripheral cause is the Menierés disease.
The cardinal symptoms in Menierés disease are fluctuating
sensorineural hearing loss and episodes of vertigo, which have a
usual duration of one to several hours. Tinnitus consistently
accompanies the hearing loss and may be a major complaint of the
patient. The disorder is usually limited to one ear (85%), but can be
bilateral in approximately 15-20%. The disease characteristically
affects young and middle-aged adults, although occasionally the
disorder is seen in the second decade of life. The histopathologic
correlate of Menierés disease is endolymphatic hydrops, which is
manifested as distention of the endolymphatic compartment of the
pars inferior (cochlear and saccule).

Surgical Treatment of Vertigo. Surgical management is
recommended when the degree of disability prevents acceptable
social or work life because of the frequency and the severity of
vestibular symptoms. Based on the clinical diagnosis, hearing
levels, and age of the patient, traditional procedures include repair
of perilymphatic fistula, endolymphatic sac operations,
labyrinthectomy, selective vestibular nerve transsection and
microvascular decompression. The repair of perilymphatic fistula,
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endolymphatic sac operations and
neurootological operations.

1. Selective Vestibular Nerve Transsection: This ablative procedure
is indicated in those patients with intractable severe vertigo caused
by unilateral pathologic involvement of the labyrinth whose
hearing function is at a useful level. Selective transsection of the
vestibular nerve can be accomplished at two levels: the internal
auditory canal and the cerebellopontine angle. The middle cranial
fossa approach to the vestibular nerve in the internal auditory
canal was published by Fisch and by Glasscock and Miller (6,7).
This approach is used to selectively transsect the vestibular nerve
with preservation of the cochlear and facial nerves after they are
exposed in the internal auditory canal. Auditory function is
maintained by avoiding surgical exposure of the labyrinth and
preserving the cochlear division of the 8th nerve. Since the
vestibular and cochlear nerves are separated in the distal end of
the internal auditory canal, the vestibular nerve branches can be
isolated from cochlear nerve fibers. Transsection of the distal and
proximal ends of the superior and inferior division of the vestibular
neurons within the internal auditory canal permits resection of the
vestibular ganglion. Excision of this segment reduces the possibility
of regeneration of vestibular nerve fibers. Selective transsection of
the vestibular nerve in the cerebellopontine angle can also be
approached by a lateral suboccipital craniotomy. The advantages
of this approach, which allows a wide exposure of the seventh and
eighth nerves are, that the exposure is technically easier than the
middle fossa approach and the incidence of facial paralysis is less
since surgical exposure of the facial nerve is not used to locate the
internal auditory canal.

Indications for this procedure are patients with unilateral peripheral
labyrinthine disease, usually Menierés disease or vestibular neuritis
with an excellent hearing level in the affected ear (4). The hearing level
should not exceed a threshold elevation of 20-30 dB and discrim-
ination scores should not be less than 80%. Patients with threshold
elevations between 30 and 50 dB and with word discrimination
scores between 50 and 80% can be considered on a case-by- case
basis. Patients selected for this procedure should be favourable
medical risks for the procedure and they should not be greater than
70 years of age and in good medical health. Contraindications are
poor hearing in the involved ear or intractable vertigo and excellent
hearing in an only hearing ear. The former group of patients require
labyrinthectomy while the latter are best treated by medical ablation
of the vestibular system. The results in the control of vertigo,
providing the superior and inferior division nerve branches have
been transsected and excised, is approximately 98-100%. The
incidence of sensorineural hearing loss is below 10% and temporary
facial paralysis may occur in approximately 25% of patients. While
the short term results for relieve of vertigo and hearing preservation
are equal by both approaches to selective vestibular nerve transsec-
tion, significant differences may become apparent over long-term
evaluation. Theloss of a small portion of auditory neurons would not
affect hearing function while a patient is young, but when the neural
loss caused by the aging process appears, a significant hearing loss
become more apparent. Furthermore, since the vestibular ganglions
cells remain viable in the internal auditory canal after transsection of
axons, the potential for neuroma formation by regenerating axons
exists in the cerebellopontine angle.

2. Neuromicrovascular Decompression: In some patients with
disabling positional vertigo a vascular cross-compression at the
root entry zone of the cochlear-vestibular nerve complex is detected
in the MR-angiography. This entity is distinct from Menierés
disease, vestibular neuritis, and benign positional vertigo. Vascular
cross-compression of the appropriate part of the auditory nerve
(cochlear, vestibular or both) may result in pure vestibular or
combined cochlear-vestibular hyperactive dysfunction or in pure
cochlear symptoms. In these cases a neurovascular decompression
at the root entry zone of the appropriate part of the eighth nerve is

labyrinthectomy are
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recommended (8,9,10,15,16). The postoperative results show a
marked improvement of vertigo in 80%, the recurrence rate after
more than 1 year of symptom-free follow up is 10%. The blood
vessels that cause eighth nerve dysfunction are the most subtile and
the most difficult to decompress because of the threat of injury to
the nerve. The use of brainstem auditory evoked potential
monitoring had made these procedures safer. The incidence of
hearing loss after microvascular decompression is 1%. This
outcome compares very favorably with the results of destructive
procedures involving the eighth nerve, which may result in hearing
loss. Although vascular compression itself eventually results in
progressive hearing loss if it is unrelieved, this does not occur after
microvascular decompression.
3. Ventriculo-peritoneal Shunt: Ventriculo-peritoneal shunt inser-
tion for refractory perilymphatic fistula: recent data suggest that
some patients with disabling vertigo, tinnitus and headache due to
perilymphatic fistula, whose conventional medical and surgical
therapies are failed to produce a cure, benefit from ventriculo-
peritoneal shunt implantation (13). It is hypothesized that ventri-
culo-peritoneal shunt placement blunts intracranial pressure
increases, which would cause secondary elevations in perilymphatic
fluid pressure. Shunt implantation reduces leakage into the middle
ear and may permit closure of the fistula.
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Psychogenic vertigo
Slobodan Loga
Academy of Sciences and Arts of Bosnia and Herzegovina, Sarajevo

Some of mental disorders have vertigo (psychogenic) as a symp-
tom, which is manifested by the sensation of instability, dizziness,
and less frequent appearance of nausea and vomiting. In the
English literature (neurology, psychiatry, otology etc), for vertigo
are frequently used synonyms (very often in wrong way): dizziness,
imbalance, disequilibrium, giddiness, lightheadedness, etc. Of
course, the synonyms for vertigo exist in other languages, too,
but they always mean individual sensation of moving around in
space or having objects move around the person. According to the
some of authors, dizziness has very broad concept that includes
vertigo, lightheadedness, presyncope and disequilibrium (Kroenke
K et al.1992). Vertigo in neurology is non-specific symptom, which
is diagnosed in cases with a disorder of vestibular function. This
disorder may be found in the area of peripheral or central
vestibular system, i.e. labyrinth, vestibular nerve, brain stem,
cerebellum, cortex. Peripheral or central vestibular syndromes are
mainly manifested in combination of vertigo, nystagmus, imbal-
ance, and nausea. It is considered that vertigo comes up as a result
of disorder of cortical-spatial orientation (Brandt TH, 1999).

The causes of vertigo are various, and they belong to organic
(family, infective, neoplastic, metabolic, toxic, vascular, autoim-
mune, traumatic) and psychogenic factors. It is necessary to
identify, the cause of vertigo. If it is certainly proved that it is
organic etiological factor of vertigo - its location and character-
istics should be defined as soon as possible. Because, vertigo, in
some cases may be a sign of serious brain disease that requires
prompt neurosurgical intervention. Mutual, mental disorders and
vertigo, in dizzy patients can be in specific roles. They may be both
a cause and a consequence of dizziness (Staab JP, Ruckenstein MJ,
2003). Two kinds of connection between vertigo and mental
disorders may be distinguished, where vertigo could be:

1. Symptom of mental disorder (psychogenic vertigo), and

2. Symptom of mental disorders in dizzy patients.

Ad.1. Psychogenic vertigo as a symptom of mental disorders is
mainly manifested within anxious, depressive, somatic disturbances
consists of a sensation of motion (spinning, rocking, etc). This
group of patients involves 15% of patients with vertigo, in which in
clinical (otological, neurological) and laboratory examinations any
abnormalities cannot be found. Generally, it is caused by the stress
and manifested continuously during some period of time (several
weeks) indicating the psychogenic cause of vertigo (Hain, TC,
2007). Vertigo in depressive and anxious disorders show tendency
to be chronic, and patients may have rocking or/and floating
sensations. This type of vertigo can be provoked by eye movements
when the head is still.

In everyday practice vertigo is mostly occurring in panic disorder.
Panic disorder’s characteristics are: the attacks of short-term
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dizziness combined with sensation of strong anxiety, difficult
respiration and asphyxia, chest pain, patient’s sensation that is
going crazy that will fall on the ground, get a myocardial infarct,
stroke, with symptoms of disturbed VNS (tachycardia, perspiring,
nausea, etc.). Panic attacks are frequent, come up almost daily, go
on usually for few minutes, and sometimes are related to specific
situations, for example car drive and/or driving in public transport.
Panic attacks may also happen in other places and situations such
as workplace, during relaxation or sleeping time. In that case, we
speak about spontaneous attacks. Vertigo associated with panic
attacks can sometimes be elicited by hyperventilation in the patient.
Incidence of panic disorders is 0.7% in men, and 1% in women.
They usually start in the early adulthood, and the onset is related to
some stressful event. More than 80% of patients with diagnosis of
anxious disorders have, also, the panic attacks (GAD, neurasthe-
nia, and other anxiety disorders).
Somatization disorders have chronic course and frequently include,
besides other symptoms, the vertigo, too. Basic characteristic of
somatization disorders is the onset of recurrent, multiple, clinically
significant discomforts, mostly in persons under 25 years, in which
organic pathological values cannot be found in laboratory testing.
Among various symptoms that may be found in somatization
disorder, there are those that suggest the presence of an neurolog-
ical disorder, such as paralysis, double vision, blindness, deafness,
and, of course, vertigo. Life prevalence of somatization disorder in
women is from 0.2% to 2%, and in men up to 0.2%. Bad mood in
depressive disorder may be united with, so-called, somatic symp-
toms, as well as with panic attacks. In these cases, vertigo is
present, too.

Ad.2. Psychological abnormalities are very frequent in persons

suffering from dizziness. It is best showed in the results from the

study of Garcia et al. in Portugal, 2003. They found in dizzy
patients: somatization 41.9%, hostility 20.9%, interpersonal sen-
sitivity 18.6%, anxiety 23.3%, phobic anxiety 20.9% , OCD

(obsessive compulsive disorder) 53.5%, depression 30.2%, para-

noid traits 11.6%, and psychotic traits 2.3%. In this study is

applied SCL-90 test, and results demonstrated that large number of
persons suffering of dizziness has OCD and somatization features.

The other studies found that most individuals suffering of organic

vertigo had reactive anxious and depressive disorders (Hain TC,

2007). Finally, it can be concluded that vertigo, although only a

symptom, is a significant tool for making diagnosis, and defining

adequate therapy in neurology and psychiatry.

Key words: vertigo, psychogenic vertigo, panic attacks, somatiza-

tion, depression
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Neurosonology methods in diagnosis of vertigo
Giorgio Meneghetti
Department of Neurological Sciences, University of Padova, Italy

Vertigo is a subjective or objective illusion of motion, either
rotation or spinning. It is a symptom of dysfunction of the
peripheral or central vestibulo-cerebellar system. Isolated vertigo
can not be considered as a definite symptom of brainstem ischemia
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because the same sensation can occur in labyrinthine disorders such
as benign positional vertigo.

Vertigo should be distinguished by Dizziness which is a sensation of
imbalance when standing or walking due to impairment of
vestibular, sensory, cerebellar, visual or motor function and
consequently it may be due to lesions in many parts of the nervous
system.

Unsteadiness is a common neurological symptom, but unless it is
associated with clearly focal signs of weakness or ataxia it may be
difficult to decide whether the patient complains of weakness,
incoordination, vertigo, presyncope or anxiety.

Many patients complain of vertigo or dizziness either around the
onset of s stroke or at different times, but this term alone is too
imprecise to be of localizing value even between carotid and
vertebrobasilar territories, although it is more frequent in the latter.
The tendency to label any episode of vertigo, especially in elderly
people, as vertebrobasilar ischemia or vertebrobasilar insufficiency
should be strongly avoided.

Trapping of the vertebral arteries by cervical spondilosys is
frequently supposed as a cause of vertigo, but in reality vertigo
and X-ray documented cervical spondilosys are frequent in elderly
people and rarely there is a convincing cause and effect relation-
ship.

Vertigo as an isolated symptom, particularly when it is induced by
head movements, is almost always an expression of a peripheral
rather than of a central dysfunction. However some cerebellar
strokes and lesions of more central vestibulo-cerebellar pathways
may also mimic peripheral symptoms. Moreover acute cerebellar
syndromes that can mimic strokes may be caused by drug toxicity.
Most of the central vestibular syndromes and some of the
peripheral vestibulary syndromes may have vascular causes.
Ischemia will sometimes produce a combination of central and
peripheral symptoms, as in the anterior inferior cerebellar artery
(AICA) infarction, the territory of which encompasses the
labyrinth, pontine and cerebellar structures.

The vertigo, which is often abrupt in onset and sometimes transient
in vertebrobasilar ischemia, should be differentiated from the
episodic vertigo commonly seen in other conditions such as
Meniere disease and basilar migraine.

The literature indicate that twenty percent of the ischemic events
damage the brain tissue supplied by the vertebrobasilar circulation,
so that the sudden involvement of the vertebrobasilar arteries can
be devastating, and some forms have high rates of death.

During the recent years, information provided by detailed clinical
studies and brain imaging has modified our understanding of the
clinical aspects, causes, mechanisms, treatments, and prognosis of
posterior-circulation ischemia.

Doppler Sonography of the vertebrobasilar system has in the past
been playing a limited role in the evaluation of the posterior
circulation. This limitation has been related to the difficulties in
vessel identification and to the partial role of surgery in the
correction of stenoses in this vascular territory.

The introduction of transcranial Doppler sonography (TCD) and
transcranial imaging techniques by ultrasound (TCCS) has opened
the door to the intracranial segments of the vertebro-basilar
system. The transtemporal window allows the evaluation of the
posterior cerebral arteries, the posterior communicating arteries
and the top of the basilar artery while the suboccipital window
allow the evaluation of both vertebral arteries and of the origin of
the basilar artery.

26

https://doi.org/10.1111/j.1601-5215.2008.00305.x Published online by Cambridge University Press

Extracranial evaluation of the vertebral arteries is obtained
through an angulation of the transducer parallel to the carotid
artery, laterally and inferiorly and then looking for the vertebral
bodies. From this side the vertebral arteries lie perpendicularly to
the vertebral bodies.
The vertebral and the basilar arteries have normally a low
resistance flow patterns with high diastolic velocity.
The so-called ‘subclavian steal syndrome’ or ‘subclavian steal
phenomenon’ may cause symptoms and signs of vertebrobasilar
ischemia. Depending on the degree of the subclavian artery stenosis
there is a reduced velocity, an alternating or a reversed flow in the
ipsilateral vertebral artery. An accelerated flow velocity in the
contralateral vertebral artery, consequent to a greater blood
volume required for the brain and arm supply is often observed.
Symptoms of vertebrobasilar ischemia including vertigo may be
caused by a stenosis at the origin of the vertebral arteries with
intracranial embolization. In this case ultrasound studies allows the
direct visualization of the stenotic plaque with an increased flow
velocity. Indirect signs show a poststenotic turbulent flow with
decreased systolic and diastolic flow velocities. A high resistance
flow patterns with low diastolic velocity and a normal calibre is
suggestive of an intracranial stenosis of the vertebral artery.
An acute vertigo with symptoms and signs of the lateral medullary
syndrome may result from vertebral artery dissection with
impairment of blood flow in the territory of the posterior inferior
cerebellar artery (PICA). Spontaneous dissection of the vertebral
arteries can affect all segments of the VA. Color Doppler imaging
may detect wall abnormalities in the VO — V1 — V3 segments.

Imaging abnormalities in patients with vertebral artery dissection

may reveal an irregular stenosis, a thickened hypoechogenic vessel

wall, a dissecting membrane with a true or a false lumen, a

pseudoaneurysm or a vertebral stenosis with a distal occlusion.

Pathologic ultrasound hemodynamic patterns in young patients

with an acute vertigo in the absence of atherosclerotic vessels

suggest that a vertebral dissection could be the underlying cause of
the neurological symptoms. A combination of local increase in
vessel diameter with hemodynamic signs of stenosis or occlusion at
the same level and a decreased pulsatility index with presence of

intravascular echoes in the enlarged vessel has been considered a

typical sign of dissection (1).

The dynamic aspect of transcranial Doppler sonography and

transcranial Doppler ultrasound imaging of the posterior circula-

tion seems very helpful in the diagnosis of patients with signs and
symptoms of vertebrobasilar ischemia. Ultrasound examination of
the extracranial and intracranial vertebral arteries and of the
basilar artery yields important informations on the hemodynamics
of the vertebrobasilar system. However some difficulties in

interpretation of the results still exists (2).

It is important to apply strictly the hemodynamic rules and

consider the results of the ultrasound investigation in the light of

the clinical signs and symptoms in order to obtain an accurate
interpretation of the data provided by the extracranial and
intracranial investigation of the posterior circulation(3).
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ACADEMIC LECTURE

The relevance of the psychopathology of Kurt

Schneider for today's psychiatry
Gisela Gross & Gerd Huber
Auf dem Rosenberg 18, 53343 Wachtberg, Germany

Introduction: The phenomenological psychopathology, termed also
introspective, descriptive or understanding psychopathology, has
been advanced by K. Jaspers and continued and modified in the
European psychiatric tradition by K. Schneider. Phenomenological
psychopathology has to be differentiated from the
phenomenological-anthropological approach taken by Husserl
and Binswanger. For several decades the opinion has been
widespread that in phenomenological psychopathology new
findings scarcely are to be expected. In our opinion the comment
of K. Schneider of 1946 is still today valid: Doubtless, the task of
psychopathology has not yet come to an end; rather it has a great
field of work before it (49,57). When we speak of psychopathology
(PP) in the following, we mean phenomenological psychopathology
(PhPP) in the direction of K. Jaspers and K. Schneider, who
created a basic psychopathological framework for clinical and
scientific psychiatry which still today seems practically useful and
heuristically fruitful. The Jaspersian-Schneiderian approach leaves
room for new developments that may correct and change many
aspects of traditional and contemporary psychiatric views.

The well known classics of the phenomenological-descriptive PP
are the General Psychopathology by Jaspers (88) which first
appeared in 1913 and has remained unchanged since the 4th edition
in 1946; further Schneider’s monograph The Psychopathic Person-
alities (105) that appeared first in 1923, his Abnormal Psycholog-
ical Reactions (1927) and the Clinical Psychopathology (109), the
book, K. Schneider said about, it would include all that he had to
say the psychiatry, based on his own results as far as they were still
valid for him. It was republished with a commentary by us in the
13th (1987), 14th (1992) and the 15th edition in 2007 (109).

Main features and aims of phenomenological psychopathology: For
the representatives of the old Heidelberg school, the authors of the
handbook Schizophrenia (1932), PhPP was fundamental to clinical
psychiatry (100). Clinical psychiatry originated with Kraepelin, but
its pronounced psychopathological orientation was established by
Jaspers and K. Schneider. The psychiatry of Kraepelin has been
completed by PhPP, which aims at the elucidation of the patient’s
own inner experiences, the inner world of mental illness [Kaplan
1964 (89)], comprehensible primarily through the self-reports of the
patients and only secondarily through the observation of behaviour
and expression. Not until Jaspers’ book General Psychopathology,
a scientifically satisfying PP, particularly concerning the methods
of the from within descriptive phenomenology and the genetic
understanding, the differentiation between understandable and
causal connections, between developments of a personality and
cerebral-organic processes has been provided. With Jaspers (88: p
507; 110) and the medical-scientific definition of disease by K.
Schneider the provisional, didactic-classifying Triadic System of
psychiatric disorders has been introduced, and since that time PP
has been the via regia of psychiatric diagnostics. Moreover, since
the elaboration of this psychopathological basic frame-work,
psychiatry has been seen to be founded on two pillars, i.e. on PP
and on somatology (108,109). There is no doubt, as we have shown
in earlier essays (16), that PhPP represents also today an
indispensable foundation for psychiatry. Jaspers’ book in its 4th
edition of 1946, written together with K. Schneider, is the starting
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point of all later developments of clinical PP and psychiatry. The
too objectifying psychiatry of Kraepelin, being based mainly
on behaviour and expression, has been overcome by the PhPP
of Jaspers and K. Schneider, aiming at experience and modes of
experience (Erleben und Erlebnisweisen), elicited by self-reports of
the patients. The connection of the descriptive-phenomenological
with the method of genetic understanding had been characteristic
from the very outset for this PP. The differentiation of static and
genetic understanding can be considered as the basis of an attitude
of the psychiatrist, similar that termed by Sullivan as participating
observation. This means that both, the ability of communication
and the ability of the investigator to place him- or herself at a
distance, should be combined and reconciled in the person of the
psychiatrist and psychotherapist. JASPERS recognized that this
phenomenological attitude [phdnomenologische Einstellung 88: p
(48)], requested by him, is not at all self-evident, but has to be
acquired by critical work always anew overcoming prejudices. This
Jaspersian-Schneiderian PP is open and does not constitute a self-
contained theory, but only an order, based on methodological
reflexion that should show ways for the clinical research.
Therefore, the PhPP takes the lead of all sciences, relevant for
psychiatry and ensures that single methods of consideration and
the aspects and partial cognitions, gained by them, cannot be taken
absolutely as a model of universal validity.

Jaspers’ General Psychopathology and its bearing on the psychiatry
of K. Schneider: JASPERS was working in the Psychiatric Univer-
sity Hospital at Heidelberg, before he moved away from medicine
towards psychology and philosophy. Yet, he continued to retain
his interest in PP, expanding and revising the General Psychopa-
thology until the 4th edition, which has been realized in yearlong
close co-operation and with the critical support by Kurt Schneider.
Jaspers’ concepts influenced Kurt Schneider’s thinking, whose
psychiatric orientation and teaching is summarized mainly in his
books Clinical Psychopathology and Psychopathic Personalities
(105,109). We outline some tenets of K. Schneider’s scientific
approach.

Tenets and Positions of the Clinical Psychopathology: (1) There is a
lack of specificity of psychopathological phenomena, symptoms
and syndromes. Hence, the fundamental rule of psychiatric
diagnostics is that diagnosis in psychiatry is not possible without
a complete somatic and neurological investigations (72: pp 15,21;
75,91). (2) The form and theme of psychotic experiences have to be
differentiated: The diagnosis considers the form, the how, and not
the theme, the contents. (3) The notions schizophrenia and
cyclothymia, i.e., affective psychoses, are defined as only
psychopathological state-course-units. A diagnosis in the strict
sense, as in somatically definable psychoses, i.e. brain diseases, is
not possible as long as characteristic, pathognomonic somatic
findings are lacking: Schizophrenias, cylothymias, and other types
of endogenous psychoses, often mistaken for nosological entities,
are only provisional diagnostic conventions (9,22,23,59). If we stay
with the disease hypothesis, we do not expect that a somatic disease
discovered some day, will correspond to a psychopathologically
and by the long-term course definable type of an endogenous
psychosis. Real disease entities cannot be found by the Kraepelin—
Kahlbaum method, not even with comprehensive observation of
the whole syndrome and course. The efforts to single out certain
schizophrenic, schizoaffective and affective psychoses as
independent nosological units, are »chasing after a phantom
(63,65). Proceeding from this view, only a differential typology is
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possible, and not a differential diagnosis within the field of
idiopathic (schizophrenic, schizoaffective and affective) psychoses
(109: pp 7, 66, 86f.). There are transitions and intermediate states
(Zwischen—Fille - K. Schneider) between schizophrenia and
cyclothymia (see below). (4) PhPP attends to the psychologically
abnormal with regard to clinical units; thus, it becomes a doctrine
of symptoms and diagnostics and loses its nosological neutrality.
Beginning with Jaspers (88: pp 507f.), PhPP distinguished between
psychic abnormalities as consequences of diseases in the medical—
scientific sense (known somatic diseases with their psychic effects)
and variations of psychic being, e.g. psychopathic personality
disorders and abnormal psychic reactions and developments
including neuroses (109). To the consequences of illness belong
first the psychoses that are somatically definable on the basis of
known brain diseases, and, secondly, the so-called endogenous
psychoses, the somatically not yet definable schizophrenic and
affective psychoses. This Triadic System of clinical psychiatry (72:
p 25; 88, 109: p 120) must have, at the present state of our
knowledge, a provisional character. Only with the somatically
definable psychoses the diagnostics is two-tracked: The notions and
terms are partly somatological, partly psychopathological. Distinct
from the notion psychosis the terms abnormal, abnormality and
psychopathological are nosologically neutral and are used both for
the variations and the psychoses (63). (5) Using the patient’s
introspection and the static empathy and genetic comprehending of
the investigator, the aim of PhPP is to elicit the movement,
connection and continuity of the psychic life, not only in neurotic—
psychopathic developments, but also, as far as possible, in
psychoses. One essence of the Jaspersian-Schneiderian approach
consists of the attempt to get an understanding of the patient’s own
experiences and to formulate these experiences as precisely and
unequivocally as the limitations to transfer experiences in language
allow. Due to the close connection of phenomenology with genetic
understanding, the psychiatrist is at the same time a participating
physician and one, who observes and states signs and symptoms
while using himself as an instrument to explore.

In the epoch after Kraepelin the psychiatrist’s interest increasingly
turned to the development of personality, the whole life situation
and to the subjective experiences of the patient (49,53,57). The
restriction of genetic understanding, remaining in the scope of
conscious and preconscious experiences, must not impede explo-
ration of the patient’s biography and the communication with him
or her. The objection, that PhPP could disturb this communication,
rather refers to the psychiatry of Kraepelin and even more to the
modern operationalized diagnostics (see 24). (6) The psychopa-
thologist tries to grasp first the subjective experience of the patient,
the process of experiencing itself, and not only its result. The PP
since Jaspers has taken the step from the apparent objective, the
expression and behaviour, to the subjective, the individual, inner
experiences of the patient. Phenomenology in a stricter sense, i.e.,
the realization and description of the modes of experiences, of
psychic states and qualities, by means of self-reports as well as of
the expression of the patient, works hand in hand with the genetic
understanding, feeling into how experiences develop from other
experiences with evidence [Jaspers (88)]. At the beginning is the
description of what the patient communicates. The definition of
and the assignment to certain notions and terms and their fixing by
conventions should be, as Schneider emphasized, the second step
(109).

The subjectivity of the method of genetic understanding, its
dependence on the capability of the investigator to understand, of
his or her norms determined by different social and cultural factors
has frequently been critized. Nevertheless, genetic understanding
remains an important and indispensable aspect of clinical PP and
cannot be replaced by other modes of comprehending, e.g. by
psychoanalytic and other hermeneutic methods of as-if-under-
standing (88). It is a tenet of the PhPP that there exists for many
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psychiatric symptoms and syndromes of psychoses a point and a
limit beyond which the psychological analysis cannot go. Yet, also
in the field of psychoses much can be comprehended with Jaspers’
method of genetic understanding. The themes of the psychoses are
determined by biographic experiences and largely understandable.
Every psychosis has its psychological-reactive traits (49,57,109).
Psychological reactions to the psychotic and other psychopatho-
logical experiences and disturbances are much more common;
freedom, insight, and responsibility are available to a much greater
extent than is conceded by the classical psychiatry, but also by
anthropological phenomenology, which claimed as a rule a total
and specific change of personality, a principal, insurmountable
heterogeneity of the schizophrenic human being (58,60,74).

K. Schneider was rather a pragmatic clinician and teacher than a
theorist, building a system of psychiatry. His work built much
more on Jaspers than on Kraepelin. Nevertheless, Schneider
appreciated thoroughly the great achievement of Kraepelin. In
his speech to celebrate the centenary of Kraepelin’s birthday (106)
Schneider discussing the manifold post-Kraepelinian schools sums
up: Everywhere the Kraepelinian clinical entities remain funda-
mental and the Kraepelinian epoch is far from over«. Schneider did
also Jaspers work not leave as he found it: Jaspers phenomenology
was not taken over by Schneider without far-reaching changes. The
Clinical Psychopathology (109) was in perpetual growth with vast
and profound modifications in each subsequent edition, until his
last, 8th edition of 1967. Schneider intended to apply Jaspers
methodology to the need of the clinician. The concern with clinical
application, his meticulous and methodical shifting to add
precision to diagnostic work, gave his book its special quality
and value, scarcely achieved by other authors.

The basic positions of the Schneiderian PP form a fundamental
frame-work for the clinic and could unfold an internal power,
clearing, founding and establishing concepts (71,117). The
approach is undogmatic and means no final conclusion and
codification, the later editions of the Clinical Psychopathology
brought a further development of the starting points with
improvements and changes, incessantly correcting earlier views
according to the own daily clinical experience. For Schneider the
psychiatry remained an unfinished building, whose future shape
could not be recognized. The Jaspersian-Schneiderian PP seems to
be also today the most reliable fundament for the clinical
psychiatry. In spite of possible objections to some positions, e.g.
to the notions of disease, norm and understanding, it can be called
a concept of the present. It is everything but rigid though it could
and can, as each doctrine, be misused against the intention of its
creators. Anyone who is concerned with psychiatry cannot do
so without arguing in consent with or contradiction against
positions of this PP, even if he or she then follows his or her
own ways (57).

Many contributions in the last decades were concerned with the
work of Jaspers and Schneider. The various trials and discussions
led to uneven and also conflicting results and the value of the PhPP
for the psychiatry has been put in question. Some European and
Anglophone authors as Hoenig (s. in 109: pp 119ff.) have shown
that much of the dilemma stems from misunderstanding of or
unfamiliarity with the context of their work. With Kraepelin, K.
Schneider and Jaspers certainly are, as Hoenig wrote, the European
psychiatrists most frequently cited in the anglophone literature,
but, without reaching a deeper understanding of their general
approach to psychiatry that could only provide the presuppositions
of a fruitful and constructive-critical discussion of their concepts of
phenomenological and clinical PP.

Older and Newer Results Acquired by Means of PhPP: In the
following we present some concepts, findings and results, obtained
with the Jaspersian-Schneiderian approach, demonstrating its use
and relevance for the past and present clinical psychiatry: (1) The
concept of personality disorders; (2) the schizophrenia concept;

Journal compilation © 2008 Blackwell Munksgaard


https://doi.org/10.1111/j.1601-5215.2008.00305.x

(3) the Basic Symptom Concept (BSC) with the Basic Symptom
oriented Early Recognition Study and (4) the Bonn Schizophrenia
Long-term Study with (5) the precursor stages of schizophrenia.
(1) Personality disorders

The contributions on personality disorders and the functional,
so-called endogenous (idiopathic) psychoses, the cyclothymia
(affective psychoses), and schizophrenia, come essentially from
K. Schneider. In his book The psychopathic personalities (105), an
area which Kraepelin never succeeded in delineating clearly,
K. Schneider describes a number of abnormal personality types,
encountered in clinical practice. The description is based on
psychopathological criteria and partly also on deviations in social
adjustment that are mainly expressions of different psychological
characteristics. One merit of Schneider’s work lies in the clear
conceptual demarcation of these disorders from psychotic illnesses,
i.e. the organic psychosyndromes, and the schizophrenic and
affective psychoses (111). Schneider’s humanity led him to avoid as
much as possible value judgements: The psychopathic personality
is simply such a person, suffering from him- or herself, except some
types of psychopathics under whom the society suffers. For the
term psychopathic personality and the overlapping generic term
abnormal personality, the average-norm and not the value-norm is
decisive. The abnormal and the psychopathic personalities pass on
without sharp border to the personalities, who are to be termed as
normal (109: p 9): Both types, the people, who suffer from the
abnormality, or whose abnormality makes the society suffer,
overlap. Abnormal and psychopathic personalities are extreme
variations of a certain personality trait, an extreme prominence of
distinct traits of personality, representing excesses or deficiencies in
a statistical sense. The abnormality depends on the distinctness and
dominance of a certain personality trait that per se can be more or
less present in every human being.

The most comprehensive criticism of his concept of psychopathic
personalities came from Schneider himself (107; 109: pp 15ft., 90f.).
He warns of the danger of a labelling, the tendency to regard on the
field of psychopathic and also psychogenic personality develop-
ments psychological descriptions as diagnosis, to designate and
classify personalities and emotional reactions of personality like
illnesses or psychic consequences of illnesses, because this would be
a unjustified analogy. Then, the typological designation never can
grasp the whole of the personality. Schneider objected to the until
today usual tendency, to record and classify the immense field of
variations of psychic life, of personalities and reactions to life
events, according to the medical model of diseases, and to label the
individual patient with terms, looking like diagnoses. Because in
the variations it is, unlike to the psychosis, a question of the
contents, every description instantly becomes an individual por-
trait, going beyond the type. To delineate such portraits of
personalities only succeeds according to K. Schneider great poets,
as e.g. Shakespeare and Dostojewski, Jens Peter Jacobson, Rilke or
Hermann Hesse (107,108,109: pp 9f.).

Furthermore, the relativity of the permanent, habitual character of
the personality disorders is emphasized: Certainly, they would arise
on the basis of a largely inborn constitution; but they are
nevertheless changeable by development, by fluctuations of the
unexperienced underground (104,109) or by the effects of life events
and personal experiences in the widest sense, what K. Schneider is
at pains to point out. Especially certain personality traits can be
formed and intensified or weakened and reduced by environmental
factors, while other traits are not or less susceptible to social
surroundings and thus also to psychotherapy. We must not ignore
the biographical factors and motives of fluctuations and the
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possibility of psychotherapeutic influences; but, neither the consti-
tutional pecularities, points of risk and Achilles heels. K. Schneider
means by constitution a disposition or diathesis (Anlage), a
potential for the development and realization of a personality.
Also, if it remains a stumbling block, there are dispositions of
personality that must be accepted as such and taken into
consideration. These dispositions appear early in the course of
the individual development as consequence more of constitutional
than of social factors. Schneider’s concept of psychopathy stands in
contrast to the view of psychoanalysis, for which the character
neurosis is resolved in terms of faulty infantile development and
also to views that locate normality, psychopathy and psychosis as
points on a continuum (98).

With regard to the modern designation personality disorder we can
scarcely see a true progress and profit, at least not for each type of
them: E.g., a depressive or sensitive personality may be rather an
expression of the conditio humana than a disorder. This is
according to Schneider also valid regarding emotional psychic
reactions (Erlebnisreaktionen). The so-called abnormal, psychic-
reactive, neurotic as well as personality developments, are in
essence not separable from ‘normal’ psychic reactions and person-
alities. This position of K. Schneider agrees with Kretschmer’s view
that the psychology of neuroses is the very psychology of the
human mind. Also critics of Schneider’s unsystematic typology
with the description of the hyperthymic, depressive, insecure (with
sensitive and anancastic subtypes), fanatic, attention seeking,
mood-labile, explosive, affectionless, weak-willed and asthenic
personalities, acknowledge that there is a high degree of internal
consistency in these accounts and that the issues, presented in it,
are still and until today the major ones in the field of personality
disorders [Standage (111)]. Further, that K. Schneider set out to
replace Kraepelin’s socially valuing descriptions with a typology,
that was non-evaluating, psychopathological and clinically relevant
(see 105,111).

(2) The concept of schizophrenia - first, second and third rank
symptoms

With the PhPP the diagnostic criteria and the classification of
schizophrenia and of affective illnesses or cyclothymias, as Schnei-
der called them, have been improved and clarified. Schneider’s
schizophrenia concept has received the most attention in the
anglophone literature. Within Schneider’s provisional Triadic
System of clinical psychiatry, schizophrenia and cyclothymia are
defined as small disease units, i.e. purely psychopathological state-
course-entities. Also the schizophrenia concept relies preferentially
on abnormal modes of experiences and, unlike to the Neo-
Kraepelinian anglophone schools, less on observable behaviour.
Among the abnormal modes of experience some were set off as first
rank symptoms (FRS). Three are auditory hallucinations: Hearing
one’s own thoughts aloud; hearing voices, conversing with one
another or maintaining a running commentary on the patient’s
behaviour. Somatic hallucinations (somatic passivity) are experi-
ences of being bodily influenced by some external agency.
Disorders of ego experience are thought broadcasting, thought
withdrawal, thought insertion and made volitional acts (Willensbe-
einflussung). The ninth FRS is delusional perception, the experi-
ence that some real percepts have an abnormal meaning,
specifically directed to the patient. Probably, delusional percep-
tions are based on basic deficiencies of visual or auditory
perception (74,90). Mellor (101) has added two further ego-
boundary disturbances, made feelings and made impulses (drives),
we imperative voices (72). K. Schneider stated: When FRS
undeniably are present and no underlying somatic illness can be
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found, we speak clinically in all modesty of schizophrenia (109: pp
62f.). All other abnormal modes of experience are termed as second
rank symptoms, among them other hallucinations (auditory
hallucinations, that are not FRS, visual, olfactory and gustatory
hallucinations), delusional notions (Wahneinfall), depressed and
elated moods, experienced impoverishment of feeling (erlebte
Gefiihlsverarmung) and some other. FRS do not always have to
be present, the diagnosis has to be made often in their absence. We
often have to base the diagnosis on second rank and expression
symptoms, exceptionally even merely on expression symptoms
alone, provided, they are adequately distinct and present in large
numbers. To the expression (behavioural) symptoms (Ausdrucks-
symptome) belong thought and affective, catatonic and expression
symptoms strictly speaking, e.g. stiffness, affectation, mannerism,
grimacing and oddity. According to Schneider these expression
phenomena are, unless they are strongly marked, very uncertain
symptoms and therefore only third rank symptoms with a lower
diagnostic weight than second and still more FRS.

There are no specific schizophrenic symptoms (see above): All, also
FRS, can be observed also in brain diseases. This means that there
are cases of symptomatic schizophrenia, psychopathologically not
distinguishable from idiopathic schizophrenias (25, 46, 61, 72).
Further aspects of Schneider’s concept are the differentiation of
delusional perception from delusional notion and of schizophrenic
disorders of ego-experience against depersonalization; then the
priority of diagnostics according to the state against diagnostics
according to the course, correctly: The outcome. Yet, the state-
diagnosis also includes the course before and after the current
inquiry as sequence and development of stages. The point is that
for the diagnosis the favourable or unfavourable outcome is not
decisive. The rule of Kraepelin: Schizophrenias correspond with a
bad, manic-depressive (affective) psychoses with a good outcome,
has many exceptions (4, 26, 47, 72, 83).

K. Schneider emphasized that in the psychopathological picture
(but not in the substrate) are seen transitions between psychopathic
personalities and psychoses (109: pp 17,40,68). The illness, working
with pre- and extrapsychotic material, transposes biographical
desires and conflicts into psychotic experiences. In inactive periods
the disease can work with biographical contents to such a degree,
that the cross-section syndrome cannot be differentiated from
neurotic and personality developments: There exists a partial
phenomenological overlap between psychotic and psychogenic
disorders with states that have been called e.g. pseudoneurotic,
pseudopsychopathic or larvate schizophrenia (see 72). The Schne-
iderian concepts of schizophrenia and cyclothymia rely on the
careful description of the phenomena: Phenomenology stands
before genesis as Schneider said. If this axiom would not have been
considered, the most relevant findings of clinical psychiatry had not
been made. Between schizophrenias and affective psychoses are
intermediary cases [Zwischen—Félle (109)], separated by other
schools e.g. as schizophreniform, reactive, psychogenic, schizoaf-
fective or cycloid psychosis (2,33,63,65,70,99). There exists only a
differential typology, not a differential diagnosis between schizo-
phrenic and affective psychoses. All pecularities, used for dividing
up the intermediary cases, e.g. syntonic premorbid personality,
acute onset, psycho-reactive releasing, depressive features do not
allow a differentiation against Schneiderian schizophrenias. The
claimed criteria fail, when the long-term courses with their
enormous variety and changeableness are considered (70,83,86).
The criteria, used for differentiation of the various types of
intermediary psychoses, coincide with the prognostically favour-
able outcome criteria of the Bonn-Schizophrenia-Study (63, 65,
86).

As to the frequency of FRS, the considerably different proportion
of patients, showing these symptoms with a range from 33% to
80% (96) has been criticized. But, by this has been disregarded the
duration of observation. E.g., in the Bonn-Study FRS occurred in
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the first 6 months after onset in 52%, in the whole course in 78%.
Then it must be considered that since the beginning of the
psychopharmacological era, the FRS were seen less frequently than
before as a consequence of a decrease of the productive-psychotic,
positive symptoms in favour of more or less uncharacteristic
symptoms and residues. This has been shown by the comparison of
samples of the years 1949 to 1954 and of 1960 to 1964. FRS was
found in the older sample in 72%, in the patients of the 60s only in
42%.

The PhPP following Schneider and Jaspers stresses the importance
of a synoptic consideration of the total clinical picture, including
anamnesis, biography and personality, making a diagnosis of
schizophrenia. It is, as Schneider said, not possible, to practice PP
on the razors edge (109). This seems to be, in view of the
reductionistic character of operationalized diagnostics, today still
more important than earlier (22,72: pp 28f; 84). According to
Schneider every concept of schizophrenia in the present state of our
knowledge can not be more than a provisional convention
(9,22,23,49). The question which concept is right? is unanswerable,
until pathognomonic somatic findings are available. Today we can
possibly ask which concept is best? and answer: This concept which
can predict the outcome best (54: pp 147,157). But this would be
only pertinent, if schizophrenia would be an always progressive
disorder with regularly unfavourable outcome, a doctrine, defin-
itively disproved by the European long-term studies (83). By the
Bonn- and the Ziirich-Study has also been demonstrated that the
Schneiderian or Bleulerian schizophrenia concept cannot predict
the outcome (4,83). Some of FRS are good predictors and others
are not (13). E.g. first rank auditory hallucinations are correlated
with a bad outcome, delusional perception with a favourable one
(13,83,86). Yet, not only the Schneiderian or Bleulerian, but all
concepts and even very restrictive concepts as DSM-III or Feighner
criteria, cannot predict the outcome [see Kendell 1985 in: (54)].
(3) The basic symptom concept and the basic symptoms oriented
early recognition study of schizophrenia

The basic symptom concept (BSC), gradually developed since the
50s (80; review: 116), originated with the first description of the
cenesthetic type of schizophrenia (42,67) and the pure defect
(41,43,45). The pure defect (see also 83) represents a non-psychotic
residual type of schizophrenia, determined by manifold basic
symptoms (BS), which are in detail defined in the Bonn scale for
the Assessment of Basic Symptoms [BSABS (35,39)]. The patients
perceive and report the BS as complaints and disturbances and are
able to develop self-help strategies and coping behaviour, attempts
of defending, avoiding and compensating. The pure defect, later
called pure dynamic-cognitive deficiency syndrome, develops
mainly already in the first years after the first psychotic episode.
Patients with the component of pure defect — but not all
schizophrenias — were found to have slight enlargements of the
3rd and the lateral ventricles (31,41,43,44,78). Already these
findings led to a revision of the doctrine that residues of
schizophrenia are psychopathologically always typical schizo-
phrenic and quite different from organic psychosyndromes
(50,82,83). Thus, the first observation of the BS research has
been the discovery that many schizophrenics in the course look no
longer specific schizophrenic, but reveal non-psychotic psychosyn-
dromes, not recognizable with regard to their schizophrenic
provenance. Already since the 50s has been described that distinct,
rather characteristic, mainly cognitive level-2-BS are the starting
point for the development for distinct FRS, e.g. cenesthesias for
bodily hallucinations, or perception disorders for delusional
perceptions (41,74).

The second observation the BSC proceeded from has been the first
description of a subclinical, i.e. as to the diagnosis subthreshold
type of the disorder, the cenesthetic schizophrenia (41,42,67). These
were patients, who complained on various bodily sensations (table

D).
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Table 1: Different types of cenesthesias (41,42) of the 4th main category of the
BSABS (35,39,72)

BSABS — Item

D.1 Sensations of numbness and stiffness

D11 Somatopsychic depersonalization

D2 Sensations of motor weakness

D3 Circumscribed sensations of pain

D.4 Migrating sensations

D5 Electrifying sensations

D.6 Thermic sensations (heat or coldness)

D7 Sensations of movements, pulling and pressure, of crawling,
itching, touching inside the body or on its surface

D8 Sensations of abnormal heaviness, lightness or emptiness,
of falling, sinking, levitation or elevation

D9 Sensations of diminution, shrinking or constriction, of enlargement
or extension

D.10 Kinesthetic sensations

D.11 Pseudovestibular sensations. Qualitatively peculiar disturbances of
balance and space sense

D12 Sensually, tactually, emotionally released dysesthesias

D13 Not classifiable cenesthesias

D.14 Dysesthetic crises

D.15 Paroxysmal (endogenous) anxiety states without cenesthesias

By follow-up these pseudohypochondriac patients for years, a
schizophrenic psychosis occurred, even if, as a rule, only in brief
acute exacerbations. The usually present prodromes of the type had
duration of 7 years on average and the outcome after 20 years has
been mainly (66%) a pure defect syndrome. That such yearlong
prodromes occur also in the other subtypes of schizophrenias has
been shown in 1969 by G. Gross by the first systematic study on
precursor stages on the basis of a sample of 290 patients (6).
Already at that time a nosological congruity and unity of the
typical psychotic episodes on the one side and the uncharacteristic
pre- and postpsychotic basic stages, i.e. of the prodromes and pure
defect syndromes on the other side, was evident. The findings of the
50s and the early 60s have been replicated and specified by the
Bonn Schizophrenia Study by means of personal inquiry of 502
patients, admitted between 1945 and 1959 in the Bonn University
Clinic (see below). After two decades were found, besides 22% with
full remission and 35% with typical defect psychoses, 40% with
pure residues, constituted by BS (83).

Thus, the concept of BS and basic stages led to a new doctrine of
hitherto neglected symptoms of schizophrenia, the dynamic and
cognitive BS (table 2) that are not considered in the international
literature (14,55,56,64,76,92,95,116). There are until the late 80s
only a few notable exceptions, f.i. the contributions of J. Chapman
(5), of Herz (40) and of Boker and Brenner (112).

Table 2: Five main categories and additional category of the Bonn Scale (35,39)

BSABS (Bonn Scale for the Assessment of Basic Symptoms) Five main categories,
163 items

A. Dynamic deficiencies with direct and indirect minus symptoms

Increased impressionability; obsessional-compulsive, phobic, depersonalization
phenomena

B. Cognitive thought, perception and action (movement) disturbances

C. Cenesthesias and dysesthetic crises

D. Central-vegetative disturbances

E. Additional category:

F. Coping strategies

(4) The Bonn Schizophrenia Long-term Study
Also some of the most important findings of the Heidelberg,
Wiesloch (41,43) and Bonn (83,86) Long-term Studies on schizo-
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phrenic and related disorders could only be gained, using the
phenomenological-psychopathological approach. The Bonn-Study
agrees with the Zirich-Study of Bleuler (3), that a reliable
prediction of outcome is not possible at the onset, that 20—
30 years after onset nearly a quarter of patients show full
psychopathological and about a half social remissions, and that
course and outcome of schizophrenias are extremely different
(70,83, s. below).

Table 3: Remission types in 502 schizophrenic patients of the Bonn-Long-term-
Study (83) after on average 22.4 years of course [taken from (72,86)].

Types of Remission N % Groups of Remission Types
Complete remission 111 (22.1) Complete remissions 22.1%
Minimal residual types 55 (11.0)

Slight pure residues 118 (23.5)

Severe pure residues 29 (5.8) Uncharacteristic residues 43.2%
Structural deformations 16 (3.0)

without psychasis

Mixed residues 83 (16.5)

Typical schizophrenic 54 (10.8)

defect psychoses Characteristic deficiency
Chronic pure psychoses 21 (4.2) syndromes 34.7%
Structural deformation 16 (3.2)

with psychosis

The global term of the schizophrenic defect or residual state had
been psychopathologically differentiated in the Heidelberg and
Wiesloch follow-up studies (41,43,45) in full remissions, the
uncharacteristic pure defect syndromes (see above) and typical
schizophrenic defect psychoses (s. table 3). As to social remission
56% were socially recovered (fully employed), but only 38% at
their premorbid professional level, yet 18% below it. Social and
psychopathological outcome revealed a high positive correlation:
60% of the pure residues, but only 25% of the typical schizo-
phrenic residues were socially cured (83).

Table 4: Frequency and rate of social remission in 12 different course types
(n = 502) of the Bonn-Study (83)

Frequency ~ Social Remission  Course Type
Types of Course N (%) N (%) Groups
|. Monophasic 50 (10.0) 50 (100) . bl
Il. Polyphasic 61 (12.1) 59 (96.7) avourable
Ill. Chronic pure psychoses 21 (4.2) 19 (90.5)
IV. One manifestation to 31(6.2) 25 (80.6)
pure residues )
V. Phasic/shift-like to 50 (10.0) 35 (70.0) Relatively
pure residues favourable
V1. In shifts with 2" positive 29 (5.8) 19 (65.5)
bend to Pure residues
VII. In shifts or simple to 31(6.2) 16 (51.6)
structural deformations Relatively
VIII. Simple to pure residues 27 (5.4) 13 (48.1) unfavourable
IX. In shifts to pure residues 65 (12.9) 29 (44.6)
X. In shifts to mixed residues 48 (9.6) 12 (25.9)
XI. Simple to mixed residues 36 (7.2) 3(8.3)
XII. In shifts or simple to 53 (10.5) 1(1.9) Unfavourable

typical schizophrenic defect
psychoses
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We distinguished phasic (22%), shift-like (48%) and simple
straight-line progressing (30%) courses. Combining the kind of
course with the type of psychopathological outcome ensued 12
course types, ranked according to their social remission (table 4).
While the mono- and polyphasic course types I and II show a
complete recovery after one or on average five episodes, in the
course types X—XII the social remission rate drops from 25% in
type X to 1.9% in type XII, which includes the »schizophrenic
catastrophes. Their rate in the Bonn-Study is with 4% lower than
that found by BLEULER in 1941 [5-18% — (3,4,86)]. On the whole,
there are four groups of course types (see table 4): The prognos-
tically favourable, relatively favourable, relatively unfavourable
and unfavourable, each accounting for one quarter of all patients
with extremely different social remission rates from nearly 100% in
types I and II dropping off until 2% in type XII.

The following findings of the Bonn-Study speak for the continuum
hypothesis of idiopathic psychosyndromes: In the course of
schizophrenias occurred endogenomorphic-depressive phases in
18.7% of the 502 patients (10,17); schizoaffective psychoses show
pure residues as frequently as schizophrenias (26,32,33,34); the
prognostically favourable factors of Schneiderian schizophrenias
are identical with the criteria, used to define schizoaffective,
schizophreniform, cycloid, atypical or reactive psychoses, i.e.
syntonic premorbid personality, precipitating life events, peracute
onset and endogenomorphic-depressive symptoms (12,65,66,83). In
the Bonn-Study revealed the subsample (n = 113) meeting the
criteria for schizoaffective or cycloid psychoses (according to
Kasanin, RDC, Angst or Leonhard and Perris), a highly signifi-
cantly more favourable long-term prognosis than the whole sample
of Schneiderian schizophrenias (2,32).

The findings of the Bonn-Study and the Bonn-Cologne basic
symptom oriented early recognition study have led to a revision of
two doctrines of traditional psychiatry: (1) The dogma of an always
present fundamental psychopathological heterogeneity and numi-
nous singularity of schizophrenias compared with organic brain
diseases and (2) the dogma of an incessant progression of the
disorder (50,68,83,116,119).

The Bonn-Study provided also hints on a favourable influence of
somatic therapy on outcome. The patients (n = 273) treated in the
first year of disease, including the prodromes, revealed a signifi-
cantly more favourable outcome, than the patients treated later or
never (see table 5). The longer untreated prodromes last, the rarer
are full remissions (15,83). The results of the Long-term Studies
have, as Zubin said, revolutionized our knowledge about schizo-
phrenias and emanzipated the illness from the yoke of inevitable
chronicity (118).

Table 5: Early treatment (within 1 year after onset of the disease including pro-
dromes) of the 1st psychotic episode vs late or no treatment and long-term
prognosis in schizophrenic patients (n = 491) of the Bonn-Study. Chi- sqare 16.4
(2df), p< 0.1

Complete Uncharacteristic Characteristic
Treatment Remissions n % Residues n % Residuesn % N %
Early treated 76 (27.8) 117 (42.9) 80 (29.3) 273 (55.6)
Late or not treated 30 (13.8) 98 (45.0) 90 (41.3) 218 (44.4)

The following results of the Long-term Studies seem to be
unambiguously verified (s. also 26).

(1) The illness shows no progressive deterioration. Nearly a quarter
shows complete remission; more than the half (56%) shows social
remission on the premorbid (38%) or below the premorbid level
(18%). Even after decades improvement in the sense of a second,
now positive bend with remission on pure residues is possible. (2)
The long-term prognosis is extremely different; there are 4 course
type groups, each accounting for one quarter of all patients, from a
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quite favourable to a quite unfavourable outcome. (3) The outcome
has improved in the last decades, probably mainly due to
psychopharmacological treatment. The long-term prognosis is
significantly more favourable, if the patients are treated as early
as possible after the onset of the disease, i.e. of the prodromes,
preceding the first psychotic episode. (4) The true onset is in the
majority of patients not marked by the first psychotic episode, but
by precursor stages, i.e. prodromes and/or outpost syndromes.
These findings have shown a way towards early basic symptom
oriented recognition and intervention in the prodromes with the
chance to inhibit the outbreak of the psychosis (19,37,80,94).

(5) Precursor stages of schizophrenia

We summarize some points of the issue. (1) Precursor stages, i.e.
prodromes and/or oupost syndromes before the first psychotic
episode are determined by BS, recognizable by self-reports,
assessed with the BSABS. BS are likely to precede rather regularly
the first psychotic episode as prodromes and/or as outpost
syndromes. Only 11% of schizophrenic patients are primary
negative anosognosia schizophrenias (59,60,62,63), commencing
with true negative symptoms. (2) Prodromes pass over after an
average duration of course of 3.3 years (range: 2 months until
35 years) continuously into the first psychotic episode. Prodromes
are determined by uncharacteristic level-1-BS and - mostly later in
the course - rather characteristic, mainly cognitive level-2-BS. The
frequently observed deficits of social competence and emotional
stability before the first psychotic manifestation are predominantly
not traits of the premorbid personality, but already the conse-
quences of the initial prodromal stages of the disorder. (3) Outpost
syndromes are full remitting phases, lasting 5 months on average,
preceding the first psychotic episode 10 years on average (range:
1 year until 37 years). The symptomatology of prodromes and
outpost syndromes, i.e. of the pre- and post-psychotic (reversible or
irreversible) basic stages is psychopathologically largely identical.
Therefore, the BS both of the prepsychotic and the postpsychotic
basic stages can be examined with the BSABS or the Francfort
Complaint Questionnaire (35,39,113,114,115,116).

Table 6: Ten BSABS prodromal symptoms with a very good predictive power
(ppp > 0.70), being present in at least one quarter of the patients developing
positive symptomatology (72,73,94).

BSABS Item

€11 Thought interference

€12 Obsessive-like perseveration of thoughts
(often past events)

€13 Pressure of thoughts

C14 Blocking of thoughts,

C16 Disturbances of receptive speech

C.1.15 Disturbances to discriminate between imaginations or
perceptions, fantasy and memory contents

C.1.17 Immediately corrected tendency to self-reference,
subject centrism

C.21/C.23 Optic perception disturbances

C.2.4/C.25 Acoustic perception disturbances

€29 Captivation by details of perception

.21 Derealization

(4) Distinct cognitive level-2-BS of the prodromes, i.e. cognitive
thought, perception and action BS and cenesthesias, are initial
experiences for the development of distinct positive first rank
symptoms, as has been shown in the Bonn-Cologne prospective
early recognition study (19,37,94) and in the transition sequences
study of Klosterkotter (90). Some of these transition-relevant
mainly cognitive thought, perception and action BS (s. table 6)
could be proved to be the best psychopathological predictors of the
schizophrenic psychosis (8,18,19,20,21,38,69,94). (5) The Bonn-
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Cologne prospective basic symptom oriented early recognition
study (19,37,38,72: pp 408-422; 80,94) has revealed, that many
seemingly neurotic and personality disorders are prepsychotic basic
stages of schizophrenia and that there exists a fluent transition from
minus to positive schizophrenias and vice versa. The transition of
minus to positive symptoms represents the development of distinct
positive schizophrenic first rank symptoms out of distinct BS, that
are already quasi microproductive, i.e. positive symptoms in statu
nascendi. BS develop mostly in a distinct chronological sequence:
First dynamic and cognitive BS as the first manifestations of the
disorder, out of which arise positive symptoms and only later
negative symptoms, except the mentioned small subgroup of
primary negative anosognosia schizophrenias. (6) Early treatment
within 1 year after the true onset, i.e. after the beginning of the
prodrome, improves the long-term prognosis (19,72,79,81,83). Full
remissions are the more rarely, the longer the prodromes persist
untreated (15,37). (7) Early intervention in the prodromes, guided
by the BS, can inhibit the development of the psychosis. The
modern diagnostic systems do not define the prodromal (and
residual) BS adequately. The in DSM-III-R listed Prodromal and
Residual Symptoms (PRS (1), s. table 7) are not experiential in kind,
but abnormal behaviour and negative symptoms, by which the
prodromes and the true onset of schizophrenia cannot be identified.
This is possible by means of the BS, accessible by the self-reports of
the patients, and not by observation of behaviour and expression.
The patients in the prodromes of schizophrenia are aware of the BS
as deficiencies and able to develop coping strategies against the
complaints, unlike patients with negative and behavioural symp-
toms, who, as a rule, do not perceive their deficit symptoms in the
same manner as patients with prodromal BS and are not able to
develop self-help strategies against them.

Table 7: Prodromal and residual symptoms as diagnostic criteria according to
DSM-I1I-R

(1) Marked social isolation or withdrawal

(2) Marked impairment in role functioning

(3) Marked peculiar behaviour (e.g. collecting garbage etc.)

(4) Marked impairment in personal hygiene and grooming

(5) Blunted or inappropriate affect

(6) Digressive, vague, overelaborate or circumstantial speech, poverty of speech or
its contents

(7) Odd beliefs or magical thinking, ideas of reference

(8) Unusual perceptual experiences, e.g. recurrent illusions, sensing the presence
of a force or person, not actually present

(9) Marked lack of initiative, interests or energy

(8) Already today a primary BS oriented prevention of the
schizophrenic psychosis in the precursor stages is justified and
necessary (s. 72: pp 408-422).

The BS, constituting in the long-term courses of schizophrenia
both the prepsychotic prodromal and the postpsychotic basic
stages, have been ascertained, as the other cited findings of the BS
research, of the Bonn Schizophrenia Long-term and the Bonn-
Cologne Early Recognition Study, essentially by means of the
PhPP in the direction of Schneider.

Biological-psychiatric = Research and  Psychopharmacological
Therapy: PhPP is relevant also for biological-psychiatric research
above all in order to detect correlations between clinical syndromes
and functional or structural brain deviations. K. Schneider has
time and again also in the Clinical Psychopathology referred to the
meaning of such correlation studies, and on generally, on the
importance of biological-somatic research for the psychiatry (s.
109: p 5; s. also 60,75,87,91,92,94). Inconsistencies of findings of
biological-psychiatric research in psychoses and in schizophrenia
result frequently from lacking consideration of the clinical PP and
the criteria of the BS- and process activity concept
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(11,69,77,78,84,85). Opposed to a select by diagnosis strategy, a
strategy differentiating process active and inactive stages is suitable
to correlate dynamic-functional, f.i. electroencephalographic or
neurochemical parameters with the clinical syndrome
(73,77,82,85,103). Another strategy has to be used to correlate
morphological changes in schizophrenia with the type and duration
of an unremitting psychopathological deficit syndrome
(20,31,41,43,44,78). Only residues with the component of an
irreversible pure defect reveal neuroradiological changes (mainly
as to the third and lateral ventricles), but not schizophrenics with
complete remissions or typical schizophrenic structural
deformations (31,41,78). As to functional state markers, higher
levels of dopamine, serotonin and norepinephrine were found in
process active stages, not in inactive basic stages (determined by
level-1-BS) (7,36,75,69,85); the same is valid, concerning abnormal
rhythmicity (alpha- and theta-parenrhythmia) in EEG (82, 102).
That the results also of newer studies with PET, SPECT or MRI
are often very different and controversial, has not rarely the same
reason as the inconsistencies of older findings of biological-
psychiatric research, i.e. the insufficient strategy of defining and
correlating somatic parameters and actual psychopathological
syndromes, exactly at the time of the somatic inquiry.

In the concept of process activity (PA) has been differentiated the
degree of PA according to the current psychopathological stage:
E.g., stages of higher PA are characterized by distinct cognitive BS
and by FRS and second rank symptoms in statu nascendi with
marked dynamic instability and fluctuation (69, 72, 93). Glutamate
has been found, unlike to the most other amino acids, decreased in
serum and in CSF (more in active than in inactive stages), a
finding, compatible with the hypothesis that the primary cause of
schizophrenia may be a hypofunction of glutamatergic systems
with a secondary hyperfunction of dopaminergic systems (18, 80,
85, 97). The fluctuation and paroxysmal occurrence of transition
relevant cognitive BS, determined by the BSABS and the criteria of
the process activity concept (35, 69; 72: pp 346ff; 93), seem to reflect
also an imbalance of neurochemical parameters (36, 51, 52, 62, 76,
80, 91, 116).

As to psychopharmacological treatment, a primary as well as a
secondary prevention of psychotic episodes in schizophrenia is most
likely possible by using the Jaspersian-Schneiderian PP and the
findings of the BS research, founded on this clinical PP (see above).
Because the effects of neuroleptics and antidepressants are syn-
drome-directed and the target syndrome in schizophrenia presents
very different types of psychopathological cross-sectional pictures,
the usual rough differentiation, e.g. of positive and negative, of
acute and chronic, paranoid and non-paranoid schizophrenia is not
appropriate for the special indication and choice of a distinct drug
and dosing strategy. This is valid for maintenance treatment of
patients in remission and for early intervention in the prodromal
stages before the first and later psychotic episodes (79, 81). Thus,
PhPP has to be seen as an essential prerequisite of an effective
psychopharmacological treatment too.

We have elsewhere referred to the positive influence of the Ph PP
on style and kind of somatic-psychiatric research, which has to be
guided and coordinated by clinical psychiatry (16, 24, 53, 56, 77,
80): We can do scientific work both in clinical and in somatic
research only in close relation to the patient (s. 109: pp 119f.).
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BRIDGES BETWEEN NEUROLOGY

AND PSYCHIATRY

Post stroke dementia, depression and fatigue
Natan M. Bornstein
Department of Neurology, Sourasky Medical Center, Tel Aviv, Israel

Stroke is a major cause of long-term physical, cognitive and
emotional disability. Cognitive impairment as a sequella after
ischemic stroke is a major issue and might be the only preventable
form of dementia of late life. The diagnosis of post stroke dementia
(PSD) requires evidence of temporal relation between clinically
defined stroke and cognitive decline, presence of focal neurological
symptoms and signs and usually fluctuating course. However, the
current criteria are insufficient and ill defined. The incidence of
PSD varies between studies because of different diagnostic criteria
and characteristics of study populations. Still, it is generally
accepted that approximately 25% of all ischemic stroke patients
will develop dementia within 3—-6 months. Risk factors for devel-
oping PSD include: age, female sex, low level of education, diabetes
mellitus, cigarette smoking, white matter changes, left side infarct
and volume of infarct. Mortality is afflicted by PSD and the mean
survival in PSD is approximately 3-5 years. The mechanism of
PSD by which stroke patients may develop is still not entirely clear
and include: multi-infarcts, strategic single infarct (thalamus,
hypocampus etc.), chronic hypoperfusion and associated degener-
ative process (Alzheimer’s disease). There is lack of data regarding
primary and secondary prevention of PSD.

PSD is the most frequent and important neuro—psychiatric
consequence of stroke. At least 30% of stroke survivors experience
depression both early and late after stroke. Estimated PSD
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incidents range from 18% to 61% due to methodological differ-
ences, such as the point at which patients are assessed in relation to
stroke onset and of instruments and criteria used. Depression
might be resolved spontaneously within several months in a
majority of stroke survivors. Several studies have shown that
mortality was higher in stroke patients with depression and
treatment with antidepressants might have significant benefit
especially during the first 6 months poststroke. However, currently
there is insufficient evidence to support routine use of antidepres-
sants for the prevention of depression. Fatigue is defined as a state
of general tiredness that is the result of overexertion and can be
ameliorated by rest. ‘Pathological’ fatigue is a state characterized
by weariness unrelated to previous exertion levels and is usually not
ameliorated by rest; it is chronic in nature and has multiple or
unknown causes. There are several aspects of fatigue such as
physical, somatic, mental and psychological fatigue. Fatigue is a
frequent and often disabling poststroke sequela but there have been
only a few investigations on the subject. Fatigue was usually
considered as a symptom of depression, however, one study found
that 38% of poststroke patients with severe fatigue were also
depressed. In another systematic study it was found that 68% of
poststroke patients reported fatigue problems and 78% felt lack of
energy. Fatigue independently predicted decreased functional
independence and mortality. Currently no specific treatment was
proven effective for this disabling poststroke sequela. The lecture
will cover both depression and fatigue problems in stroke patients.
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SCIENTIFIC WORKSHOP: EPILEPSY

THERAPY

Optimizing epilepsy therapy — individual approach
Hrvoje Hecimovi¢

Zagreb Epilepsy Center, University Department of Neurology, Sestre
milosrdnice University Hospital, Reference Center for Neurovascular
Disorders of the Ministry of Health and Social Welfare of the Republic
of Croatia, Vnogradska 29, Zagreb, Croatia

With introduction of many new antiepileptic drugs over the past
10-15 years, more patients can achieve seizure freedom. Recent
studies showed that with optimal drug regimen this can be as
high as 65-70% (1). However, some seizure types such as the
localization-related epilepsy are more difficult to control (1,2)
than others (e.g. idiopathic generalized epilepsy) and require
further EEG evaluation. A significant number of patients that
continue to experience seizures have mesial temporal lobe
epilepsy (3), although their seizure frequency may be decreased
by optimal AEDs. Because of the refractorness of their seizures,
these patients should be included in further presurgical evalua-
tion, that usually begins with long-term video/EEG telemetry.
Video/EEG monitoring has become a crucial part of evaluation of
epilepsy patients (4-6). It includes placement of scalp EEG
electrodes for several days or occasionally as long as few weeks.
The idea is to perform a simultaneous video and EEG recording of
a sufficient number of patients’ characteristic seizures and interictal
activity, as a condition necessary for more precise lateralization
and possible localization of seizure focus. Despite the fact that in
the past epilepsy patients were referred for the presurgical telemetry
almost two decades after their first seizure, the continuous
monitoring has proven to be cost-beneficial and, consequently,
has been introduced rapidly in many institutions. There are at least
two important benefits from the continuous EEG monitoring: first,
an exclusion of patients with autonomic behavioral non-epileptic
events and their utilization of the emergency care and of the AED
(5). A number of studies showed that up to 30% of patients can be
misdiagnosed preceeding the video/EEG evaluation (5). Secondly,
telemetry offers a superior localization of seizure region in epilepsy
patients, or can suggest a need for further intracranial video/EEG
monitoring (3,7). Recently, we showed that self-reported seizure
frequency did not predict time to first seizure during video/EEG
telemetry. This is an important finding, because it suggests that
great majority of patients with refractory seizures are good
candidates for video/EEG telemetry and should not be excluded
from further EEG diagnosis. Although it is difficult to predict a
refractory state, self-reported seizure frequency by itself is some-
what biased in its estimate. Many studies indicate that patients
underestimate their seizure frequency (8). For example, Blum et al.
(9) found that 30% of patients monitored in the epilepsy unit
denied all their seizures. In their study most of the seizures
originating within the left temporal lobe were denied, and
approximately 50% of seizures were denied that started in the
right temporal lobe These data suggest that refractory epilepsy
cannot be defined only by self-reported seizure rates, because of the
potential bias. Much better estimate for seizure refracterness is a
failure of the first two antiepileptic drugs in the course of at least two
years (10-16). The goal should be to offer these patients EEG
telemetry if further evaluation is necessary, and select them for
prospective epilepsy surgery.
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Therapeutic strategies for epilepsies

Hermann Stefan
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Objectives: Treatment of epilepsies has become much more
complex than ten years ago. In the following chapter aims of the
treatment, indications for drug treatment or surgical treatment are
discussed. Treatment requirements have to be differentiated in
those for continous long-term treatment and those for acute
interventional therapy. For continous long-term treatment
permanent efficacy, tolerable side effects, simple handling,
compliance and optimal benefit relation has to be guaranteed.
For acute interventional treatment a fast uptake of the drug, rapid
effect, safety and optimal logistics are of special importance.
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Aims of the treatment: The definition of the aim of the treatment
depends on the clinical condition and the individual situation of the
patient. The first aim is to obtain seizure control without side
effects and social integration. ‘It is difficult to treat patients who did
not become seizure free adapted aims have to be defined every year.
A next step could be to obtain seizure control with tolerable side
effects and very difficult to treat patients even only a reduction of
severe seizures (frequency and intensity) or day time seizures
whereas nocturnal seizures may be more easily be tolerated.
Another important aim is the prevention of cognitive decline and
injuries by the seizures.

Treatment requirements: For continuous long-term treatment the
following requirements should be fullfilled:

Permanent efficacy of the anticonvulsive drug (no tolerance),
tolerable side effects, simple handling of the application and
optimal conditions for continuous compliance of the patient.
Additionally an optimal cause benefit relation should be estab-
lished. For an acute interventional treatment it is more important
to provide a very fast uptake of the drug with rapid effect and high
safety. In addition simple logistics are important. In addition to the
well-known drugs of the first drug generation (phenytoin,
phenobarbital and benzodiazepines) parenteral applications of
levetiracetam and valproate can be used now for emergency cases.
Phosphenytoin offers advantages compared to phenytoin
(improved tolerability, i.m. injection) but the logistics requiring
cooling are difficult to handle outside the emergency room.
Midazolam can be used as buccal application instead or in
addition to rectal or intravenous benzodiazepines. After the first
treatment patients should receive an emergency identity card which
contains the most important informations concerning the seizure
signs, postictal behaviour, classification, necessary treatment,
address of the neurologist, previous and present medication and
additional diseases. This emergency identity card is written in three
languages (English, French, German) and can be requested at the
“Verein zur Hilfe Epilepsiekranker Erlangen e.V.’).

Treatment options: In addition to counselling of the patient and
avoiding trigger factors treatment with anticonvulsive drugs most
often is performed after two spontaneous epileptic seizures. In
special cases after one tonic clonic seizure (e.g. if there is a genetic
disposition in the family and general spike wave in the EEG or a
pathological neurological finding or epilepsies in the elderly).
Anticonvulsant drugs can be divided in drugs of the first generation
brom, phenobarbital, primidone, phenytoin, carbamazepine,
benzodiazepines and valproate and the drugs of the second
generation (felbamate, gabapentine, lamotrigine, levetiracetam,
oxcarbazepine, pregabalin tiagabine, topiramate, vigabatrin,
zonisamide). In case of pharmacoresistent epilepsies surgery is to
be considered (table 1).

Treatment of epilepsies can be differentiated in several phases
according to the cause for the epilepsy of the patient. In case of
previously untreated epilepsies the first monotherapy should
performed as easy to handle for the patient as possible. For this
aim with several drugs a once daily application in adults can be
used. In most cases the slogan: ‘go slow, start low’ should be
noticed. As long as seizures occur during treatment an increase of
the dosage of the anticonvulsant should be performed. This
remains true until side effects occur. The serum concentrations of
different antiepileptic drugs of different anticonvulsants only
provide an orienting glance through the window of the therapeutic
range. There are no absolute upper and lower limits of serum
concentrations. Especially the serum concentrations of new
antiepileptic drugs are of limited value. During phenytoin
treatment serum concentrations are recommended because pheny-
toine has a nonlinear pharmacokenetic which may lead to severe
intoxications. Important criteria for the selection of anticonvul-
sants are the electroclinical syndrome (focal or generalizied
symptomatic or idiopathic), the experience with the efficacy of
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the anticonvulsive drugs in different epileptic syndromes, its
pharmacology, known adverse effects and the tolerability for the
patient. Some epileptic syndromes which require special treatment
are mentioned briefly. Benign partial epilepsy should be treated
with sulthiame (1). Dravet syndrome should not be treated in the
first year with lamotrigine (2). Lennox—Gastaut-syndrome due to
neuronal ceroid lipofuszinosis could be improved with lamotrigine
and valproate (3). In some patients with myoclonic epilepsy
Genton (4) described the improvement by levetiracetam. Most
often the classification to focal or primarily generalized seizures
and epileptic syndromes are used for the choice of anticonvulsive
treatment. For focal epilepsies carbamazepine, oxcarbazepine,
lamotrigine, gabapentine, pregabalin, tiagabine, vigabatrin, zoni-
samid, phenytoin, phenobarbital, levetiracetam are licenced. For
generalized epilepsies, primary generalized epilepsies with absences
ethosuximid zonisamid (myoclonic seizures) can be used. A broad
spectrum of efficacy for focal and generalized epilepsies is known
for valproate, lamotrigine, topiramate and elbamate. Felbamate
plays no major role in the epilepsy treatment because of serious
side effects with hepatotoxicity and agranulocytosis.

Advantages and disadvantages of new antiepileptic drugs are
discussed in detail (5,6) elsewhere. In addition to the selection of
anticonvulsive drug with regard to the classification additional
disturbances of the patient have to be taken into account (table 2).
The frequent occurrence of polycystic ovaries and hypoandrogenism
associated with weight gain and hyperinsulinemia in women taking
valproate for epilepsy was reported. After replacing valproate by
lamotrigine the body mass index and fasting serum insuline and
testosterone concentrations decreased during the first year after. The
total number of polycystic ovaries in these women decreased from
twenty during valproate medication to eleven, one year after
replacing valproate by lamotrigine (7). The results of an expert
rating as well as epilepsies in the elderly for the use of different
anticonvulsants in focal and generalized epilepsies are demonstrated.
In difficult to treat generalized epilepsies with myoclonic seizures
valproate is ineffective in 20%. In childhood absence epilepsies
60% of patients respond to the first antiepileptic drug and seizure
controll can be obtained in 90%. Valproate and ethosuximide have
an equivalent efficacy. In case of combination of absence seizures
with tonic clonic seizures valproate or lamotrigine has to be
choosen because ethosuximide does not inhibit tonic clonic
seizures. Concerning the choice of anticonvulsive medication in
the management of difficult to treat idiopathic epilepsies a survey
was provided by Perucca (8).

CURRENT AED O TIONS

1 = first generation 2 = gecond generation

Partial Generalized
Simple ‘ ‘ | B ‘ . ‘ ‘
Complex Tonic- Tonic Myoclonic ~ Atonic Infantile Absence
Secondarily generalized clonic spasms
T |
CBZ(1), 0XC(2), LTG(2), ZNA(2) ACTH(1),VGB(2) ESX(1)
LEV/(2), GBP(2), TGB(2), LEV

VGB(2), ZNA(2), PHT(1), ‘
Pb(T)

VPA(1), LTG(2), TPM(2)
PGB (2) (FBM)(2)

Table 1: Current AED options of the first and second generation. CBZ,
carbamazepine; LEV, levetiracetam; VBG, vigabatrin; OXC, oxcabazepine; GBP,
gabapentine; ZNA, zonisamide; LTG, lamotrigine; TGB, tiagabin; PHT,
phenytoin; ESX, ethosuximide; VPM, valproate; TPM, topiramate; FBm,
felbamate; ACTH, adrenocorticotropic hormone; Pb, phenobarbital; PGB,
pregabalin
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Use of anticonvulsants in case of additional disturbances

Use with caution or

Disturbances contraindicated

Alternative
(if indicated for syndrome)

cardic rhythm CBZ, PHT

liver FBM, VPA, CBZ, PHT, LTG

porphyria CBZ, PHT, VPA, Pb, Pr, FBM, SUX

kidney GBP, TPM (renal calculus), LTG, VGB,
LEV, PGB

pancreas VPA

leukopenia FBM, CBZ, PHT, ETHO, SUL, LTG, TPM

diabetes PHT, (TPM)

coagulation VPA

exanthema
osteoporosis

CBZ, LTG, PHT
CBZ, PHT, Pb, Pr, VPA

hypothyreosis CBZ, PHT, OXC

dupuytren Pb, Pr

L.E. ETHO, PHT, Pr

alopecia VPA, PHT, Pr

weight VPAT, PGBT, VGBT,TPM!, FBM!
myasthenia DZP, CLOB, PHT

psychosis ETHO, VGB, TGB, TPM, LEV

eye,visual field,
sense of colour

VGB,TPM, BZD, TGB?, PGB?, PHT, CBZ

LTG, PGB, VGB, TPM, LEV
PGB, VGB,(TPM), LEV
PGB, (LTG), VGB, OXC, LEV
CBZ, PHT, OXC, LEV*

CBZ, PHT, (LTG), VGB, OXC,TPM, LEV
PGB, DZP, LTG, LEV

PGB, DZP, LTG, LEV

PGB, DZP, LTG, OXC, TPM, LEV
VPA, PGB, TPM, VGB, OXC

LTG, OXC, PGB, TPM, VGB, LEV

LTG, OXC, PGB, VPA,TPM, VGB, LEV
PGB, OXC, VPA, LTG, TPM, VGB, LEV
PGB, TPM, VGB

PGB, (LTG), OXC, TPM, VGB, LEV
CBZ, LTG, PHT, OXC, LEV

VPA, PGB, CBZ, LTG, OXC, TPM, LEV
CBZ, OXC, VPA, PGB, (PHT)

LTG, LEV

*adjustment of dosage |y stefan 2005

Table 2: CBZ, carbamazepine; PHT, phenytoin; FBM, felbamate; VPA,
valproate; LTG, lamotrigine; Pb, phenobarbital; SUX, suximide; GBP,
gabapentine; Pr, primidon; TPM, topamax; VBG, vigabatrin; PGB, pregabalin;
ETHO, ethosuximide; OXC, oxcarbazepine; T = increase; | = decrease

DRUG RESISTA

N

temporal neocortical
mesial TLE/ETE
7 70% N S 30% O\
resection memory lesion no lesion
+
<.:0n.tra 5 electrophysiol. lateralization
indication A
confirmation +
(uncertain etiology) invasive or MEG
(b VN confirmation
NN Ve
VNS yes nlo nr yes
resection VNS VNS ,#l
MST resection eloiquenla.rea
MST/VNS

Fig. 1. Decision path for drugs, epilepsy surgery or vagus
stimulation modified according to Benbadis et al 2000. VNS,
vagus nerve stimulation; MST, multiple subpial transaction;
MEG,magnetoencephalography.

Difficult to treat and pharmacoresistant epilepsies: After the first
anticonvulsive drug has been titrated up to side effects without
controlling the seizures we speak of a difficult to treat epilepsy.
Seizure control with a second drug may be obtained in 13 to 15%
and by using a third or multiple drugs an additional 4% (9). The
comparison of the effect of drug treatment and epilepsy surgery in
patients with temporal lobe epilepsies has been evaluated by Wiebe
et al. (10). After one year of treatment at least two antiepileptic
drugs (cabamazepine, valproate, phenytoin) patients became
seizure free in 8% and in the controlled population using surgery
in 38%. Therefore patients with focal epilepsies who failed to
respond to anticonvulsive treatment the possibility of epilepsy
surgery or electro-stimulation should be evaluated. Therapeutic
strategies for epilepsy surgery, electro-stimulation or diet are
discussed with regard to the number of antiepileptic drugs,
hemispheric dominance, location of the epileptogenic tissue in
temporal or extra temporal areas or generalized epilepsies (Fig. 1).
Magnetoencephalography provides a new non invasive tool for
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localisation of focal epileptic activity in relation to functional
important brain areas (11). If still necessary invasive recordings can
be more selectively planned using MEG information or even
avoided. This offers in some cases a short cut way for the treatment
decision path. Because larger sections often are associated with
deficits a tailoring of resections is strongly recommended. In
addition to resection and electrostimulation gamma knife surgery
in mesial temporal lobe epilepsy and fractionated radiotherapy
focal sterotactic radiotherapy (12,13) can be performed. Epilepsy
therapy for the 21st century offers new perspectives of treatment
like direct stimulation of the brain (14) or local applications of
antiepileptic drugs (15) and transplantations.
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SCIENTIFIC WORKSHOP: CLINICAL
PSYCHOIMMUNOLOGY

Basic aspects of psychoneuroimmunology:

neuroendocrinological and metaholic aspects
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The relationship between psychiatric illness and immune system
was first observed in 1927 by Wagner-Jauregg, the only psychiatrist
who ever awarded Noble prize for his work on malaria inoculation
in the treatment of dementia paralytica. In recent years many
studies have been carried out on the relationship between psycho-
logical stress, depression and immune system. Some melanoma and
chronic hepatitis patients when treated with pro-inflammatory
cytokines such as interferon-a and interleukin-2 developed neuro-
psychiatric complications including depression. In major depres-
sion, activation of the inflammatory response system (IRS) and,
increased concentrations of plasma pro-inflammatory cytokines,
prostaglandin E2 and negative immuno-regulatory cytokines in
peripheral blood have been reported. The changes in blood
cytokines have also been reported to occur in other psychiatric
disorders such as schizophrenia, bipolar mania and anxiety
disorders (1,2). The imbalances between the pro- and anti-
inflammatory cytokines in patients with psychiatric disorders
were reversed by the effective medication (1,3).

In animal studies, different stressors are reported to increase
interleukin-1 messenger RNA expression in the hypothalamus (4),
elevate interleukin-1 activity in cell culture supernatants (5), and
enhance the interleukin-1 in the hypothalamus (6), increase
interleukin-1B and TNF-o by isolated alveolar macrophages (7),
and increase the plasma concentrations of interleukin-6 (8, 9). In
the olfactory bulbectomised rat model of depression, the pro-
inflammatory cytokines were found to be increased in the blood
and brain in association with depressive-like behaviour and
cytokine changes were normalized after chronic treatment with
antidepressants (10). The proinflammatory cytokines have been
shown to enhance corticotrophin releasing factor (CRF) in the
hypothalamus which in turn activates hypothalamo—pituitary—
adrenal (HPA) axis. This result in persistently high cortisol
concentrations; such changes are commonly observed in the
depressed patients. In addition, CRF again increases the release
of pro-inflammatory cytokines from macrophages which further
contributes to the activation of HPA axis. Such changes induce the
glucocorticoid receptor tolerance which enhances the impairment
of the negative feedback mechanism of the HPA axis. In chronic
stress, the arginine vasopressin (AVP) was also found to be
responsible enhancing effect of CRF on the HPA axis. The pro-
inflammatory cytokine, IL1B was shown to be responsible for the
shift from CRF to AVP in the activation of anterior pituitary in
chronic stress thereby further enhancing the hypercortisolaemia.
The chronic increase in cortisol is considered to contribute to
neurodegenerative changes in the brain. This is probably due to the
increased cortisol impairing the synthesis of neurotrophic factors
such as brain derived neurotrophic factor (BDNF) and thus
preventing neuronal repair. The chronic hypercortisolaemia, com-
bined with the changes in the brain induced by chronic low grade
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inflammation, may contribute to neuronal apoptosis. It is hypoth-
esized that such inflammatory assaults are compounded by the
synthesis of beta amyloid plaques and neurofibrillary tangles.
These changes could account for the increase in incidence in
dementia in middle aged and elderly depressed patients.

In recent years, the link between cytokines and the serotonergic
turnover through tryptophan metabolism has become of interest. It
is reported that cytokines such as IL-2 and IFN-y reduce the
synthesis of 5-HT by stimulating the activity of indoleamine 2,3
dioxygenase (IDO), an enzyme which converts tryptophan, the
precursor of 5-HT, to kynurenine. Kynurenine is further metab-
olized to kynurenic acid (KYNA), 3-hydroxykynurenine (30HK)
and quinolinic acid (QA) by kynurenine aminotransferase, kynur-
enine 3-monooxygenase (kynurenine 3-hydroxylase) and kynure-
ninase respectively (11). Both kynurenine 3-monooxygenase and
kynurenase are also shown to be activated by IFN-y and TNF-«
(12). 30HK is neurotoxic and apoptotic while QA is the excitotoxic
N-methyl-D-aspartate (NMDA) receptor agonist (13). Conversely
KYNA, the synthesis of which is decreased in depression, is an
antagonist of all three ionotropic excitatory amino acid receptors
(14) and o7-nicotinic acetylcholine receptor (¢7-nAChR) (15).

In the brain, tryptophan catabolism occurs in the astrocytes and
microglia though 60% of brain kynurenine is contributed from the
periphery (16). The astrocytes are shown to produce mainly
KYNA whereas microglia and macrophages produced mainly
30HK and QA (17-19). The astrocytes have been demonstrated to
metabolise the QA produced by the neighbouring microglia. The
protective effect of KYNA against excitotoxic effect of QA has also
been detected in neuronal cell cultures. Tryptophan breakdown has
been found to be increased but KYNA, the neuroprotective
metabolite, is decreased in both depressed and schizophrenic
patients compared to healthy controls; no significant changes occur
in the group of patients with bipolar mania. Moreover, in the
patients with schizophrenia, the neurotoxic 30HK is significantly
increased compared to healthy controls. Antidepressant or anti-
psychotic treatment did not correct the reduction in plasma KYNA
even though the rise in 30HK could be corrected to a certain
extent. Such changes in these metabolites are reflected also in the
cerebrospinal fluid of depressed and schizophrenic patients. The
plasma 30HK concentration has been shown to be correlated with
CSF kynurenines; CSF KYNA concentrations are positively
associated with response to treatment. These findings lead to the
hypothesis that the reduced neuroprotective metabolite, and
increased neurodegenerative metabolites, result in an imbalance
neuroprotection—neurodegeneration in the brain might further
induce the apoptosis of the neuroprotective astrocytes. The
vulnerability to stress is thereby enhanced.

In rats treated with chronic interferon-a both depressive-like
behaviour together with a loss of astrocytes in dentate gyrus of
hippocampus has been observed. The loss of astrocytes is not
corrected by the antidepressant treatment. Thus, following treat-
ment, even though depressed patients showed recovery from
depressive symptoms they frequently relapse. Furthermore, the
interval between depressive episodes is often shorter and there is
higher chance of recurrence. Regarding the relationship between
immune system abnormalities, tryptophan metabolism changes and
neurotransmitter changes, it is important to consider the changes in
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terms of the imbalance between the interactive systems. For

example, kynurenic acid interacts with other neurochemical sys-

tems, such as glutamatergic and dopaminergic systems: since
kynurenic acid has antagonistic effect not only on the glutamatergic

NMDA receptors but also on «-7 nicotinic acetylcholine receptor

the changes could indirectly influence the dopaminergic neuro-

transmission. Therefore, both marked increases and decreases in

KYNA are likely to be detrimental to the dopaminergic and

glutamatergic systems which emphasises that the optimal balance

between neuroprotective and neurotoxic metabolites of the kynure-
nic pathway is necessary for the normal neuronal functions.

In conclusion, the neuroprotection—neurodegeneration balance is

superimposed on the changes in HPA axis and oxidative stress.

Such an interaction between immune system, neuroendocrine and

neurotransmitter systems plays an important role in the develop-

ment of major psychiatric disorders and contributes to impaired
cognitive function and dementia.
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Clinical immunology
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The increase of the incidence of various autoimmune disorders was
just recently demonstrated in pedigrees with spectrum psychoses (1)
confirming indirectly also the described overlap of genes in between
schizophrenia and affective spectrum (2). The common pathoge-
netic pathway could be the immune inflammatory reaction pattern.
In any case, immune dysfunction and various pathogens including
viruses, bacteria and protozoa, seem involved in the pathogenesis
in a subgroup of psychoses although the exact pathomechanisms
remain to be elucidated. This evolving evidence of a gene immune
pathogen connection in psychoses would represent a similarity to
autoimmune disorders in general (compare 3). It is expected that
there are further interactions, with the endocrine system, with
neuroprotection respectively neurodegeneration, and neuroplastic-
ity, and metabolic responses, but also with yet unknown factors
which may be unique to the brain itself, not least the yet poorly
described role of immune cell trafficking through CSF spaces and
the CNS, previously thought to be very limited or excluded and
understood as the immune privilege of the brain, a dogma which
was recently challenged (4,5). According to the mild encephalitis
(ME) hypothesis (6) a subgroup of affective and schizophrenic
spectrum psychoses may be causally related to an underlying mild
inflammatory process, be it agent induced or from autoimmune
origin. Focusing on the possible role of Borna disease virus (BDV)
in such framework, collected was considerable evidence that in a
small number of cases BDV may be the initiating or causal agent
(7). Various infectious agents and autoimmune mechanisms/
antigens could be involved, eventually representing a diverse
spectrum of specific causes and common pathogenetic pathways.
Such scenario could plausibly explain that a number of non-specific
treatments are useful. Nevertheless, in severe or chronic or therapy
resistant cases there may be special need to differentiate specific
causes/mechanisms, and apply differentiated therapies. We there-
fore attempted to improve differential diagnosis, by blood and CSF
investigations, brain imaging, and selected specific approaches.
Cerebrospinal fluid investigation is key in known neurologic
chronic meningoencephalitis, though with limited sensitivity. In
patients with psychoses about 50% of patients showed some CSF
abnormalities. Regarding specific causes, each of them appeared to
be rare, including cases of suggestive BDV ME, suggestive Lupus
erythematodes ME, or ME possibly related to Sjogren syndrome,
or to autoimmune thyreoditis, or ME from autoimmune induced
streptococcal disease. Guided by such differential diagnoses diver-
sified treatment approaches were applied in therapy resistant cases:
cerebrospinal fluid filtration in suggested BDV induced immune
pathological disorder, anti-inflammatory treatment or immune
modulation, antibiotic treatment combined with tonsillectomy in
streptococcal induced autoimmune disorder. Non-specific treat-
ments were continued in parallel or not. In some cases full
remission was obtained with such specified treatments. These
preliminary data suggest, future research should be directed
to improve further differential diagnosis and differential therapy

).
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SCIENTIFIC WORKSHOP: FREQUENT
PAIN SYNDROMES IN EVERYDAY
NEUROLOGICAL PRACTICE

Current aspects of pain management — pain therapy
defined by neuro-psychological mechanisms

Walter Zieglgénsberger

Department of Clinical Neuropharmacology, Max Planck Institute of
Psychiatry, Munich, Germany

Acute nociceptive pain arises from an activation of nociceptors, i.e.
free nerve endings in the peripheral tissue which alert the body to
potential or actual tissue damage via intensity-coded signaling.
Most nociceptors are polymodal: they respond to noxious heat,
strong mechanical or chemical stimuli. Nociceptors can be
sensitized (primary hyperalgesia) by a plethora of exogenous and
endogenous chemical stimuli including neuropeptides, prostaglan-
dins, bradykinin, histamine, serotonin, neurotrophins, cytokines,
protones and K" ions. The factors that modify the transduction
mechanism are either released by the surrounding tissue or the
nerve endings (neurogenic inflammation).

Neuropathic pain results from damage to the peripheral nerve, the
spinal ganglion/dorsal root, or the central nervous system (e.g.
spinal cord injury or central poststroke pain). It is characterized by
a complex combination of sensory deficits including partial or
complete loss of sensation and dysaesthesia or paraesthesia. Nerve
injury leading to neuromas containing regenerating axon sprouts
most commonly reduces the threshold of nociceptor terminals to
heat and mechanical stimuli and, thus, increases and maintains the
afferent input. This pain state is probably often independent of
additional peripheral stimuli. It also involves spontaneous activity
or paroxysmal generation of action potentials in large myelinated
A-beta fibers which normally signal innocuous sensations. Like
other persistent pain syndromes neuropathic pain offers no
biological advantage. Traumatic injury of peripheral nerves also
increases the excitability of nociceptors in and around nerve trunks
and involves components released from nerve terminals (neuro-
genic inflammation), as well as immunological and vascular
components from cells resident within, or recruited into the
affected area.

Action potentials generated in nociceptors, as well as injured nerve
fibers release excitatory neurotransmitters at their synaptic
terminals such as L-glutamate and substance P, and trigger cellular
events in the central nervous system that extend over different time
frames. The co-release of L-glutamate and substance P is strongly
implicated in the sensitization of spinofugally projecting multi-
receptive neurons in the dorsal horn of the spinal cord. Excitatory
glutamatergic synaptic transmission in the mammalian brain is
mediated by the activation of ionotropic and metabotropic
receptors. The various ionotropic and metabotropic subtypes of
glutamate receptors (including their splice-variants) are thought to
be often co-localized on neurons. The ionotropic receptors are
subdivided in AMPA, kainate and NMDA (N-methyl-D-aspar-
tate) receptors. The NMDA receptor is distinctive in being both
ligand-gated and voltage-gated and selectively permeable to Ca2™.
Synaptic efficacy in multireceptive (wide-dynamic-range) neurons
which integrate and process sensory information from noxious and
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non-noxious somatic activity in the spinal cord dorsal horn
increases with repetitive stimulation. Some of these spinofugally
projecting neurons then respond more intensely to noxious stimuli
(hyperalgesia), or previously not painful stimuli evoke pain
(mechanical, thermal, or chemical allodynia; causalgia). This
sensitization of central neurons is associated with a reduction in
pain threshold and a spread of pain sensitivity to non-injured areas.
This heightened synaptic transmission leads to an amplification of
pain responses. The molecular mechanisms underlying the genera-
tion and maintenance of this form of synaptic plasticity share
striking similarities with memory processes reflected in long-term
potentiation and long-term depression.

The importance of multireceptive neurons in the establishment of
hyperalgesia and allodynia suggests a strategic focus for drug
treatment or interventions by peripheral stimulation on this first
stage of sensory integration in the CNS. The central sensitization of
somatosensory processing is prevented most effectively by blocking
glutamatergic synaptic transmission by compounds such as
flupirtine which reduces the discharge activity of most central
neurons.

Recent results suggest that the analgesic, muscle-relaxant and
neuroprotective agent flupirtine opens G-protein-activated
inwardly rectifying K™ channels and, thus, indirectly prevents
the activation of voltage-sensitive NMDA channels. A significant
(and growing) body of genetic, molecular, physiological and
pharmacological evidence now exists to indicate that a variety of
K™ channels represent particularly interesting targets for the
treatment of diseases such as epilepsy and neuropathic pain.

In conclusion, acquisition and storage of aversive social and
somatic memories is one of the basic principles of nervous systems.
In the absence of reinforcement, the behavioral response will
gradually diminish to be finally extinct. Research over the last
decades has shown that pain syndromes may arise from a variety of
physiological and pharmacologically distinct systems. A multitude
of components released from nerve terminals or non-synaptically
from neighboring neurons, glia cells, the immune system or from
the circulation participate in the integration and maintenance of
somatosensory information in the pain matrix to finally build the
memory of pain. Besides in somatosensory areas in the thalamus
and the neocortex, activity-dependent gene expression also induces
long-term alterations in the excitability of neurons in limbic
structures, such as the prefrontal cortex, anterior cingulate cortex,
amygdala and hippocampus, structures considered as gateways to
emotions. It is to be expected that conventional analgesics often
show only limited therapeutic value in the treatment of this
multitude of dynamic changes that operate to produce the
symptoms. Novel compounds and new regimes for drug treatment
to prevent activity-dependent long-term changes in transducing
and suppressive systems are emerging to help the patient to cope
with pain and subsequently with comorbidities such as poor sleep,
depressed mood, and anxiety. All treatment strategies must
consider the prominent role of anxiety in chronic pain states.
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Approach to the headache patient in everyday clinical

practice

Vida Demarin

University Department of Neurology, Sestre milosrdnice University
Hospital, Reference Center for Neurovascular Disorders of the Ministry
of Health and Social Welfare of the Republic of Croatia, Vnogradska 29,
Zagreb, Croatia

Headache is one of the most common medical complaints. While
episodic tension-type headache is common in population-based
studies, migraine is the most common diagnosis in patients present-
ing to primary care physicians with headache. Migraine and tension-
type headaches affect women more often than men. Migraine is an
episodic headache that may be classified into three types: Migraine
with aura, Migraine without aura and Migraine variants (retinal
migraine, ophthalmoplegic migraine, familial hemiplegic migraine)
(1). Migraine is thought to have a polygenetic and multifactor
etiology. No consistent genetic basis has been established for
migraine, with the exception of familial hemiplegic migraine. All of
the phenomena that occur with migraine can not be explained by
single theory. The vascular theory of migraine, which suggested that
vascular headaches such as migraine and cluster headaches were
caused by the dilatation of blood vessels, while the aura of migraine
resulted from vasoconstriction, is no longer considered viable.
According to modern theory, a primary neuronal dysfunction leads
to a sequence of changes intracranially and extracranially that
account for migraine, including the three phases of premonitory
symptoms, aura, and headache. Genetic and environmental factors
are important in pathophysiology of migraine (2). Pathogenesis of
migraine includes role of trigeminovascular system, cortical spread-
ing depression, and serotonin and calcitonin gene-related peptide
(CGRP) concentration. Migraine with aura has been linked to right-
to-left cardiac shunts, usually in the setting of a patent foramen ovale
(PFO). The mechanism of the association between right-to-left
cardiac shunt and migraine is not known.

Clinical manifestations: Migraine commonly begins early in the
morning but can occur at any time. Nocturnal headaches, which
awaken the patient from sleep, characteristically occur with cluster
headaches, but migraine can awaken patients as well. The headache
is lateralized during severe migraine attacks in 60-70% of patients,
but in up to 30% of patients pain is localized bifrontally. Usually,
pain is gradual in onset, following a crescendo pattern with gradual
but complete resolution. Rapid head motion, sneezing, straining,
constant motion, or physical exertion can worsened migraine
headache. Many individuals report photophobia or phonophobia
during attacks, leading many migraine sufferers to seek relief by
lying down in a darkened, quiet room. Migraine aura is the
complex of neurological symptoms that accompanies migraine
headache. Auras are thought to be caused by cortical spreading
depression occurring in regions of the cortex that correspond to the
clinical manifestations of the aura. Manifestations of aura are
visual disturbances, sensory symptoms, motor weakness and
speech disturbances (3).

Diagnostic testing: Neuroimaging is not necessary in most patients
with migraine but is recommended for patients with an unexplained
abnormal finding on neurological examination, patients with
atypical headache features or headaches that do not fulfill the
strict definition of migraine or other primary headache disorder.
Severe, sudden headache is also indication for neuroimaging
because of the suspicion of subarachnoid hemorrhage (4).
Treatment of migraine: Treatment of migraine headache includes
control of the individual attack and prevention. Prophylactic
migraine treatment may be indicated if patients are having more
than four headaches per month, the headaches last longer than
12 h, or they account for a significant amount of total disability.
The main goal of prophylactic treatment is to reduce attack
frequency, severity and duration, improve responsiveness to
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treatment of acute attacks and to reduce disability. The choice of

prophylactic agent depends upon the individual situation,

associated medical problems, and presence of conditions that are
comorbid with migraine such as depression, mania, anxiety, panic,

Raynaud’s syndrome, epilepsy, and stroke. Prophylactic migraine

medications that have proven high efficacy in clinical trials include

propranolol, metoprolol, timolol, amitriptyline, topiramate, and
valproate. The abortive (symptomatic) therapy of migraine ranges
from the use of simple analgesics such as nonsteroidal anti-
inflammatory drugs (NSAIDs) or acetaminophen to triptans or the
less commonly used dihydroergotamine. Abortive treatments are
usually more effective if they are given early in the course of the
headache. In some patients with migraine mild analgetics including
non-steroidal anti-inflammatory drugs (NSAIDs) or

acetaminophen may be sufficient. If one NSAID is ineffective, a

different drug may be tried.

Triptans are the serotonin 1 b/1 d agonists that are considered to be

‘specific’ therapies for acute migraine since all of the triptans inhibit

the release of vasoactive peptides, promote vasoconstriction, and

block pain pathways in the brainstem. Triptans inhibit transmission
in the trigeminal nucleus caudalis, thereby blocking afferent input

to second order neurons. They may also activate 5-HT 1 b/1 d

receptors in descending brainstem pain modulating pathways and

thereby inhibit dural nociception. The available triptans include
sumatriptan, zolmitriptan, naratriptan, rizatriptan, almotriptan,

eletriptan, and frovatriptan. Sumatriptan can be given as a

subcutaneous injection (usually administered by autoinjector in

the thigh), as a nasal spray, or orally. Zolmitriptan is also available
for both nasal and oral use. The others are available for oral use
only. A number of randomized, controlled trials and systematic
reviews have found all of the triptans to be effective for the
treatment of acute migraine. The choice of serotonin agonist should
be individualized. Ergotamine and dihydroergotamine (DHE 45)
are group of medications that bind to SHT 1 b/d receptors, just as
triptans do. Ergots should be avoided in patients with coronary
artery disease because they cause sustained coronary artery
constriction, peripheral vascular disease, hypertension, and hepatic
or renal disease. Similar to the triptans, DHE 45 is contraindicated
in patients with hypertension or ischemic heart disease, in combi-
nation with MAO inhibitors, and in the elderly. Nonpharmacologic
management of headache includes relaxation training, thermal
biofeedback combined with relaxation training, electromyographic
biofeedback, and cognitive-behavioral therapy. Hypnosis, acu-
puncture and transcutaneous electrical nerve stimulation sometimes

may be also helpful in treatment of migraine headache (5).
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Intention of modern pain management in patients with
low back pain syndrome: flupirtine in Germany — long-

term experience

Gerhard H. H. Miiller-Schwefe

President of German Pain Association, Vice-President of German Pain
League, Pain Center Géppingen, Germany

Chronic low back pain (CLBP) is one of the most frequent and
most expensive diseases in the world. In Germany half of the
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population is suffering from back pain, 38% episodically, 12%
daily. 25% of the population are at least once every year in medical
treatment because of back pain. The total cost for CLBP in
Germany (80 million inhabitants) is 25 bill € annually, the major
part of which (78%) is for sick leave and early retirements. Even
though only 10% of acute back pain becomes CLBP early
intervention and effective treatment is of paramount importance
for the prevention of chronification.

Thorough physical, neurological, psychological and functional
examination reveal in most cases the myofascial system with
changes in muscles and tendons tension as well as psychological
disorders to be of much greater importance than inflammation and
herniated discs. Consequently X-ray, CT and MRT are only
second-line diagnostic tools. Better information is gained from
objective parameters such as pressure pain threshold (PPTh),
pressure pain tolerance (PPT) and tissue compliance (TC). The
treatment of pain should always be based on underlying mecha-
nism, e.g. chronic vs. acute, nociceptive vs. neuropathic, inflam-
mation vs. tension. In all cases where tension plays a major role as
well as in all patients whose pain is on the way to becoming
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chronic, flupirtine (Katadolon) with its unique mode of action has
proven to be more effective and safer than other strategies,
especially NSAIDs.

Being the only available selective neuronal potassium channel
opener (SNEPCO) the substance provides via hyperpolarisation of
the neuronal membranes:

i) Analgesia by down-regulating nociceptive activation, nociceptive
sensitisation and pain chronification by reducing excitability of
nociceptive neurons;

ii) Neuroprotection reducing intracellular Ca™ * concentration;
iii) Muscle-relaxation by down-regulating spinal motorial reflexes,
thus normalising muscle tension by reducing nociception-based
spinal motor-efferent.

Following this, flupirtine (Katadolon®) is in German guidelines
for pharmacological treatment of CLBP provided by the two major
German Pain-Societies (Deutsche Gesellschaft fiir Schmerztherapie
and Deutsche Gesellschaft zum Studium des Schmerzes) recom-
mended as first line substance for all types of back pain from day
seven on, if muscle tension and chronification processes are
present.
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SCIENTIFIC WORKSHOP: LINK
BETWEEN PSYCHOSIS AND OTHER
PSYCHIATRIC DISORDERS

Classification of psychiatric disorders: Is there a need
for change?
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Psychophysiology, University Psychiatric Hospital Vrapce, Zagreb,
Croatia

In order to understand each other in our profession i.e. psychiatry,
we have to have officially accepted standards when it comes to the
determination of basic units i.e. disorders. In comparison to most
of the medical disciplines, which call the basic units diseases, we
call them disorders in the field of psychiatry. The reason is that we,
in the field of psychiatry, don’t have enough knowledge about the
etiological factors, the pathological substrates, pathophysiology,
often not even about the typical clinical picture, the type of
successful therapy, the clinical process or prognosis, but all of this
has to be defined in order to discuss a disease. This has led to the
fact that classifications of psychiatric disorders have to be changed,
corrected and added relatively often. In 1992, the World Health
Organization has issued ‘The ICD-10 Clasification of Mental and
Behavioural Disorders’, which we have translated into Croatian in
1999, when it came into force by the decision of the Ministry of
Health. This classification has to a large extent the terminology and
the criteria for the definition of various disorders. We have a
similar situation with the changes in the American classification
DSM-1V, which also significantly differs from DSM-III.

We know that currently a new version of the classification of
psychiatric disorders is being developed by the World Health
Organization. It is justified to ask the following questions: Is this
necessary? Why is it necessary? Why don’t we develop a classifi-
cation that we won’t have to change, a long-term classification?
In order to develop a long-term classification, we would have to
have clearly and precisely defined units that we classify, i.e.
diseases, what means that a specific state of disease could be
defined as disease and not as disorder. Can we do this now? Can
we, for example, define schizophrenia by etiological factors,
pathological anatomic and physiological determinants, a clinical
pattern, progress, therapy or prognosis? We cannot define hardly
anything out of the previously mentioned, and quite often we have
a similar case with a series of other psychiatric disorders. Can we
define depression, posttraumatic stress disorder and a series of
other psychiatric disorders? In practice, we actually cannot talk
about a structured validity of psychiatric disorders since these are
actually disorders, and disorders therefore are almost always only
defined by symptoms. This means that we classify diagnoses, and
the diagnoses are actually the names of the disorders, but not the
diseases. Disorders differ from diseases also by the fact that we
define a predictive validity for the disorder (we determine the
predictive validity arbitrarily), whereas for the disease (self-
explanatory), a structured validity is defined (e.g. progressive
paralysis). Since schizophrenia complies with the mentioned
disorder, but not the disease, since we, i.e. the psychiatrists,
defined (chose) the symptoms, by which we define its borders and
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try to define the therapy (which today fortunately is relatively
good), it is not long-term determined, it is not a nosologic entity,
rather just a diagnostic entity. That this is the fact is best proven in
practice by the fact that one of the subcategories of schizophrenia
‘schizoaffective disorder’, in the former ninth revised version of the
International Classification is defined as subcategory of schizo-
phrenia (295.7), and today, in the tenth revised version of the
International Classification it is defined as a separate diagnostic
category ( F 25). This is to a large extent a consequence of the
arbitrary definition and non-psychiatric characteristics (e.g. the
duration of the disease, the intensity of the disease, the level of
disability or similar).

The fact alone that there are currently two valid classifications of
psychological disorders in the world that significantly differ by a
series of criteria, it is not difficult to conclude that there are still
numerous dilemmas, not only with regards to how to define
individual diseases, but also hot to determine the therapeutic
guidelines, what is even more important in terms of practice.

In the conclusion it has to be pointed out that a series of new,
above all morphological findings, and the finding in the field of
pharmacogenomics opens up the possibility not only to scientists
but also to clinical staff to change the classification of diseases (and
not of disorders). It is justified to believe that the perception of the
specific aspect of clinical patterns and their changes contribute to
the aim to get further new findings and thus enable the develop-
ment of a ‘long-term classification’ of psychological diseases and
not disorders.

Rational and effective therapy for psychosis —
applicability of different antipsychotics and

antidepressants in combined therapy
Miro Jakovljevi¢
Department of Psychiatry, University Hospital Zagreb, Croatia

Drug treatment of psychotic disorders is unfortunately too often
associated with partial remissions, frequent relapse or recurrence as
well as with persistent residual symptoms, distress and low level of
well-being and quality of life. The use of a single mental health
medication is always the simplest and safest, but very often not the
most effective treatment. Even more, monotherapy is generally
insufficient for complete or satisfying treatment response. It is
increasingly being recognized that single antipsychotics are not
effective in treating the entire range of symptoms in psychosis, as
well as antidepressants in monotherapy do not cover all aspects of
depression. Many patients not only benefit for multiple mental
health medication, but also polypharmacy regime may be funda-
mental for maintaining and achieving their recovery. Polypharma-
cy with different antipsychotics and antidepressants in combined
therapy may be the key element in the effective treatment of
psychotic disorders with depressive syndromes, as well as in
depressive disorders with psychotic features.
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SCIENTIFIC WORKSHOP:
INTRODUCTION INTO DIAGNOSTIC
AND STATISTICAL INTERPRETATION
OF CEREBROSPINAL FLUID DATA.
TRAINING IN THE USE OF
REIBERGRAMS WITH A NEW

SOFTWARE

Statistical evaluation of intrathecal protein synthesis in

CSF/serum quotient diagrams

Hansotto Reiber & Werner Albaum

Neurochemisches Labor, University Hospital Géttingen; COMED, Soest,
Germany

Abstract: The protein concentrations in cerebrospinal fluid depend
on blood concentration, blood-CSF barrier function and
intrathecal synthesis. Therefore, the interpretation of CSF
protein data on the base of absolute CSF concentrations or
isolated CSF/serum quotients is not sufficient. The quantitation of
intrathecal synthesis in quotient diagrams (Reibergrams) is well
established in routine diagnosis of neurological diseases(1,2) with
software supported CSF data reports. This diagnostic
interpretation method in CSF/Serum quotient diagrams is now
supplemented by a new statistics software for the numerical and
graphical evaluation of patient groups. This is reached by

(1) transfer of Albumin, IgG, IgA and IgM data from tables into
Reibergrams; (i) comparison of patient groups in a single diagram;
(iii) group statistics for quantitative intrathecal Ig-synthesis; (iv)
disease course for a single patient; and (v) therapy control data in a
single diagram together with the easy export of graphical CSF data
and statistics into research publication.

This communication is to report the mathematical base. With a
representative example, we demonstrate the application: a com-
parison of age-related intrathecal IgG, IgA and IgM synthesis in
groups of patients with early onset multiple sclerosis between 7 and
30 years (Reiber H. et al unpublished data).

Introduction: As a main target of Cerebrospinal fluid analysis, we
detect intrathecal synthesis of the immonuglobulins IgG, IgA and
IgM with reference to the albumin quotient, which is the parameter
for the individual blood-CSF barrier function. The nonlinear
reference range of blood-derived proteins in CSF (Fig.1) is based
on the physiologically and theoretically derived hyperbolic functions
(2) replacing older linear Index calculations which lead to false
interpretations (1). This recent evaluation concept is presented in the
CSF datareport to the clinician either graphically in the Reibergrams
(see Fig. 2) or numerically by calculation of the intrathecally
synthesized amount (Ig,.) in mg/l CSF or as the relative intrathecal
fraction (Ig 1) in % of total Ig CSF concentration (1).

Statistics in Reibergrams: The comparison of patient groups in the
nonlinear evaluation diagrams needs the reference to the mean
values of the reference range in the Reibergrams (Qmean in the
Tablel and Fig. 1). This statistical treatment of patient groups is
different from the individual data interpretation of a single patient
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Fig. 1. Hyperbolic functions (2) of the reference range for blood-
derived proteins in CSF: QLim = upper border line for diagnostic
purpose, Qmean = mean hyperbolic function as reference for
statistical evaluation of patient groups.

in the routine analysis where we have to detect unambiguously an
intrathecal synthesis. In this diagnostic case, the evaluation refers
to the upper discrimination line of the reference range (Qlim in the
Tablel and Fig.1)

Basic calculations: For statistical evaluation this software (3) uses
the functions described below. For this purpose in all functions
used for routine analysis the values a/b, b%, ¢ of Qlim (Reiber 1994,
http://www.horeiber.de) are replaced by those for the hyperbolic
functions of Qmean.

Qmeun = a/b (QAlb2 + b2)0.5_c

The mean intrathecal synthesis is calculated correspondingly with:
Igioe (m) = [QIg — Qmean (Ig)] x Ig serum (as mg/l)

Ig 1 (m) = Ig 1o/Ig(CSF) x 100 (in %).

The calculation examples in Tablel are performed for patient data
with QAIb = 40 x 107 and the corresponding values of a/b, b% ¢
for Qmean functions of IgG, IgA and IgM:

Qmean (I2G) = 0.65 (40> + 8) *>-1.4 = 24.66 (x107)

Qmean (IgA) = 0.47 (40* + 27) 321 = 16.86 (x107%)

Qumean (IgM) = 0.33 (40> + 306) *°-5.7 = 8.71 (x107)

1gG 1o (m) = (65-24.66) x 12.6 = 508.3 (mg/l)

1gG 1p(m) = 508.3/819 x 100 = 62 (%)
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Table 1. Calculation examples with data from a patient with a neuroborreliosis

Alb I9G IgA IgM
CSF mg/! 1440 819 113 17
Serum g/l 36 12.6 2.7 18
Qe10° 40 65 419 95
Omean®10? 24.66 16.86 8.71
1gLoc (m)* mg/| 508.3 675 155
lgie (m)* % 62 60 9
Quime10° 3556 279 207
19L0c™™ mg/| 3704 38.1 1337
g™ % 45 34 78

*Calculated with reference to Qmean.
**Reference to QLim.

Evaluation table of the CSF statistics tool (3)

CSF and serum concentration values for albumin, IgG, IgA, IgM
or the precalculated CSF/serum quotients, Q, are inserted into the
software table ether direct or imported from Excel or text tables.
The program calculates quotients and the intrathecal fractions with
reference to the Qmean of the reference range. For the subse-
quently marked groups of patients the program calculates the
statistics as shown in Table 2.

Table 2. Statistics evaluation from CSF statistics tool (COMED) for a group of
multiple sclerosis patients with the age of 28-29 years (open circles in Fig.2). Data
represent mean values (MV), standard deviation (SD) and coefficient of variation
(CV) for the number (N) of patients calculated with reference to Qmean. In case of
IglF (m) < 10% the mean data of the group are not significantly different from
normal mean. In these cases the subsequent variation values are not calculated
(N/A), neither for IF nor for Igloc

IF (%) Ig Loc (mg/I)

QAb  IgG IgA g g6 IgA  IgM
MV 534 5370 9.25 2257 4007 049 080
SO 588 5675 N/A 5972 4880 N/A 177
CV 10998 10568 N/A 26461 12179 N/A 21976
N 29 29 29 29 29 28 29

Diagrams and group comparison: In Table 3, the age related data of
eight groups of multiple sclerosis patients are shown as a numerical
example of the evaluation. For the first time, we are able to get
reliable statistical evaluations of CSF immunoglobulin data which
are not biased by the variation of the different albumin quotients
(age related different, but normal barrier functions). The mean
intrathecally synthesized I1gG [IgGloc (m) in the Table] increases
with age (14.6-40.1 mg/l increase of CSF concentration). The age
related decreasing CSF flow rate (increasing QAIlb) and the age
related increasing serum-IgG lead also to a higher blood-derived
IgG fraction with the consequence of a rather constant intrathecal
fraction IF varying between 40 and 56%.

[IF = IgGloc (m)/Qmean (IgG) x 100 in %].

The graphical demonstration of the complete group is easily
performed and exported from the CSF Statistics tool as shown for
two of the groups in Fig. 2.
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Fig. 2. Multiple sclerosis groups (age 7-11 years and 28-29 years)
in Reibergrams, data are complementary to Tables 2 and 3. The
diagram is created with CSF statistics tool (3).

Table 3: Age dependent data of MS Patients between the age of 7 and 30 years.
Two of the groups (7-11 and 28-29) are shown in Fig. 2. Statistics (Table 2) and the
corresponding presentation in Reibergrams (Fig. 2) are created with the CSF sta-
tistic tool (COMED)

Parameter/units Mean values

Age-range years 7-11 12-13 14 15-16 17-21 22-24 25-27 28-29
N 2 24 18 2 2 2B % 29
Qalb x10% 332 378 384 422 482 49 47 53
lgGloc (m) mg/l 146 267 186 284 282 242 344 401
IgGIF (m) % 428 507 436 557 427 398 491 537
IgGSer g/l_101 107 111 107 110 18 115 114
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TEACHING COURSE

Challenges for young psychiatrists in a united Europe:
Setting up a young scientists’ task force to focus on
networking, mentoring and harmonization of research
aims

Sonja |. Gerber' & Iris T. Calliess?

"Department of Psychiatry and Psychotherapy, University Medical
Center, Freiburg, Germany and 2Department of Psychiatry and
Psychotherapy, University Medical Center, Hannover, Germany

Aims: Our century is marked by rapid changes in various social
areas such as health, communication, ethics, politics and
economics that influence the way modern health systems are
working and therefore present major challenges for psychiatric
professionals as well. To face these aspects and to cover the
international character of research, specialised organizations for
trainees and young professionals are a powerful tool to give the
young executives a voice in the development of research and
practice standards and therefore to take influence on their own
future and carrier progress (1). Nevertheless, little was done to
support young scientists with focus on neuropsychiatric and
neuroimmunological research up to now.

Journal compilation © 2008 Blackwell Munksgaard

https://doi.org/10.1111/j.1601-5215.2008.00305.x Published online by Cambridge University Press

Background: Based on the UEMS (Union of European Medical
Specialists) founded in 1958 that was followed by the constitution
of the European Board of Psychiatry in 1992, the European
Federation of Psychiatric Trainees EFPT as well as the Wold
Association of Young Psychiatric and Trainees WAYPT and the
Young Psychiatrists’ Council of the World Association of
Psychiatry WPA advocate the needs and rights of psychiatric
trainees all over the world. Young researchers who are focusing a
career within the scientific community should take the opportunity
to learn from these political organisations regarding essential
networking and integration skills (2,3).

To act as powerful and independent junior research institutions,
they have to rely on engaged and courageous young scientists who
communicate international and regional research characteristics as
well as critical aspects, initiate and realise joint projects and learn
from each other to represent a strong advocacy of young
researchers regarding adequate mentoring and chances to find
their way within this highly competitive field. Moreover, the
scientific offspring not only comprises a great pool of young high
potentials with new ideas and innovative approaches and moreover
provides the future opinion leaders, but presents in particular the
base of scientific work and medical progress.
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Method and conclusion: To start, the establishment of a national
network of trainees with especial interest in science who then get in
touch with national leaders in the field of research in psychiatry is
advantageous to carry on the project by presenting and promoting
the organization on national conferences, to constitute and define
structure and leadership as well as to organize the future funding
and to implement cooperations with further young trainee and
research institutions. Another way to succeed consists in founding
a young researchers group within a well-established science
organisation and to fall back on senior members of this
association to ask them for mentorship and support as done in
Germany were a young researchers group with special interest in
bipolar disorder was founded within the German Association of
Bipolar Disorders.
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However, the quantity and quality of scientific success rise with

each talent joining the group, therefore and regarding the

outstanding experience for members as well as mentors it might
be the right time to unify highly qualified young scientists with
neuropsychiatric interest across South-Eastern Europe.
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