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Background: The rare cases of patients with 48-hour
ultrarapid cycling allow close investigation of mood
cycles in affective disorders, because rhythmic changes
in psychopathologic state and biological parameters
happen very precisely.

Method: A 67-year-old white man who had experi-
enced bipolar 48-hour ultrarapid cycling (DSM-IV
296.80) for several years was studied without any medi-
cation and then again studied 4 weeks later during treat-
ment with valproate (1800 mg/day).

Results: Objective and self ratings revealed pro-
nounced manic states 1 day and depressed states the
following day, which were found to be accompanied by
rhythmic fluctuations in behavior and electroencephalo-
graphic parameters, blood cortisol and growth hormone
levels (both elevated on depressive days), and urinary
metanephrine (dopamine metabolite) and norepineph-
rine levels (both elevated on manic days). Using single
photon emission computed tomography, regional blood
flow in the left thalamus was lower than in the right
thalamus on the manic day, while symmetric perfusion
of the thalamus was found on the depressive day. Under
valproate treatment, the patient remitted completely, and
significant rhythmic changes in most of the biological
parameters were no longer detectable.

Conclusion: The biological findings in this patient
with bipolar 48-hour ultrarapid cycling, which corre-
spond to those in other types of affective disorders,
suggest that disturbances in the diencephalon-pituitary
axis may be especially correlated to pathologic changes
of mood.
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hree special forms within the bipolar affective dis-
orders have been described that show rapid moodT

shifts. So-called rapid cycling is defined in DSM-IV as at
least 4 depressive and/or manic episodes or 2 complete
bipolar cycles per year, and ultrarapid cycling is charac-
terized by unipolar or bipolar cycles lasting for 48 hours,
i.e., showing a constant rhythm of a 24-hour depressed
state followed by 24 hours of a euthymic or manic state.
In recent years, there have also been reports of ultradian
or ultra-ultrarapid cycling, which comprises unipolar or
bipolar cycles that occur repetitively in 1 single day.1

These 3 forms can be regarded as compressed forms of
the spectrum of affective illness.2,3 In each of them,
changes of the affective state (depressive, manic, euthy-
mic) happen very precisely and in a short period of time
so that they can be observed closely. Therefore, the patho-
genetic process of affective illness is likely to be investi-
gated more directly.

Compared with rapid cycling, ultrarapid cycling is ex-
tremely rare. Gelenberg et al.4 counted 8 bipolar and 4
unipolar cases of ultrarapid cycling from 1804 to 1978 in
the literature. Until today, only 8 additional cases were re-
ported to our knowledge. In contrast, it is assumed that
approximately 15% of all patients with affective disorders
show rapid cycling of their episodes.5 More than 70% of
these rapid cyclers are women,5,6 whereas nearly all cases
with ultrarapid cycling are men. Age at onset in ultrarapid
cycling has been reported to be older than 60 years.7

Rapid cycling appears mainly in the third decade of life,
and the premorbid history is typically long.7–9 However,
patients having ultrarapid cycling reported short premor-
bid history and fast acquisition of the 48-hour rhythm.
Additionally, such patients often have a pronounced pos-
itive family history of psychiatric diseases, whereas a
positive family history in patients with rapid cycling is
comparable to that in non–rapid-cycling bipolar pa-
tients.5,10–12 Rapid cycling is often associated with alcohol
addiction and can be induced by psychotropic substances
like antidepressants13,14; there seems to be only one case in
the literature of developing unipolar ultrarapid cycling
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after dibenzepine.15 Regarding rapid cycling, the change
from manic to depressive state occurs slowly, whereas the
switch from depressive to manic state often happens sud-
denly, and the time of day of the switches is variable.16 In
contrast, affective states of ultrarapid cycling switch espe-
cially at night, potentially between 1:00 and 3:00 a.m.17

Treatment of ultrarapid cycling is difficult, and the re-
sponse to the different strategies is generally worse than
in treating rapid cycling. Sleep deprivation, combined
with a treatment of tranylcypromine, was successful in
one case with unipolar ultrarapid cycling.18 In a case with
bipolar ultrarapid cycling, the effect of sleep deprivation
was not very pronounced.19 Electroconvulsive therapy
(ECT) led to improvement in the case with unipolar ultra-
rapid cycling induced by dibenzepine.15 Amitriptyline
lessened the amplitude of depressed mood in a case with
unipolar ultrarapid cycling, but did not affect the periodic-
ity itself.20 Trazodone, tranylcypromine, and amphet-
amines like methylphenidate produced no changes in a
unipolar case.18 A number of other antidepressants and
neuroleptics (sulpiride, zuclopenthixol, mianserin, clo-
mipramine, levomepromazine) were ineffective in a bi-
polar case of ultrarapid cycling.21 While carbamazepine
led only to partial improvement in unipolar and bipolar
cases of ultrarapid cycling,1,18,19 such patients responded
well to lithium,18,20,22,23 but there are conflicting findings.1

In a bipolar case, the combination of lithium with carba-
mazepine brought only an unstable relief, but lithium and
valproate led to the disappearance of symptoms and stabi-
lization of the patient.21 Furthermore, valproate alone was
very effective in a unipolar case of ultrarapid cycling.18

There is also one report concerning a good response to the
calcium antagonist nimodipine in ultrarapid cycling.24 To
sum up, lithium seems to be a sufficient treatment for ul-
trarapid cycling, whereas it may be ineffective in simple
rapid cycling.25,26 Valproate is recommended for treating
rapid cycling27,28 and presumably also has favorable ef-
fects in ultrarapid cycling.

Because of the rarity of cases, the ultrarapid cycling
phenomenon is presently largely unstudied. The cases that
have been reported were studied mostly in the acute state.
The significance of the biological findings in such cases
can be assessed, however, only by comparing the acute
state with the state after any sufficient treatment. There-
fore, we investigated our patient, who was suffering from
a bipolar disorder with ultrarapid cycling of 24-hour de-
pressed states followed by 24-hour manic states, before
and during valproate treatment. The patient was examined
using neurochemical, neuroendocrinologic, neurophysi-
ologic, and neuroimaging methods. Rhythmic changes of
most of these biological measures according to the manic
and depressive days and their normalization with clinical
remission were expected. A broad range of literature sug-
gests high levels of cortisol and human growth hormone
in depressed states as well as high levels of dopamine and

norepinephrine in manic states of affective disorders.
Mania might also be associated with elevated psychomo-
tor activity combined with unconcentrated and uneven
handwriting performance29,30 as well as with an increased
electroencephalogram (EEG) alpha frequency.31 Neuro-
imaging techniques (single photon emission computed
tomography; SPECT) were focused on mood cycling–
related abnormalities in prefrontal cortex, basal ganglia,
amygdala-hippocampus complex, and thalamus with
lower perfusion in the depressed state.32,33

METHOD

Subject
A 67-year-old white man, born the youngest of 4 chil-

dren in a small town in southwest Germany, was studied.
His father, employed by the government, died at 71 years
of age owing to an infection; his mother, a housewife, died
at 84 years of age owing to cardiac arrest; they were both
without any psychiatric disorders. The oldest brother of the
patient (74 years old, no profession, unmarried) has suf-
fered from schizophrenia since his 28th birthday and was
hospitalized for at least 10 years in a psychiatric hospital.
The daughter of the second brother (71 years old, geolo-
gist, married, 2 children) has a bipolar disorder and is
treated with lithium. The sister of the patient, who died at
62 years of age through complications of diabetes, was also
hospitalized for an extended period because of schizophre-
nia (hebephrenic type). Additionally, an uncle also had
contacts with psychiatric institutions, and an aunt of the pa-
tient hospitalized in psychiatric hospitals for many years
was probably “euthanized” in 1938.

The patient reported that despite poorness and illness in
his family, he had had a happy childhood and youth. To his
memory, there were no serious somatic or psychological
problems in his childhood and youth. He also had no diffi-
culties at school. He studied electrical techniques and phys-
ics and worked for nearly 20 years as a leading employee
of a French company that detected and claimed mineral oil,
most of the time in foreign countries. At the age of 31
years, he married a woman who was 9 years younger than
himself and who then became a housewife. Their 3 chil-
dren (1 son, 2 daughters; 33, 30, and 29 years old; all in
academic professions) are physically and psychologically
in good health. The patient reported no serious problems
in his relationships with his wife and children.

At the age of 44 years, he became professor of electri-
cal measurement techniques. When he was 62 years old,
he retired owing to an increasingly unenthusiastic and de-
pressed mood, but he kept his laboratory for further work.
In the following year, after a trip to South Africa to visit
his brother, during which nothing abnormal occurred, he
and his wife noticed that he was very busy one day and de-
spondent the next day. Originally, the patient described
himself as a more melancholic type, but he was always
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quite active and dynamic as well as interested in many
things. Several weeks after that journey, a constant
rhythm with 24 hours of hyperthymic mood and 24 hours
of hypothymic mood developed. The patient and his wife
reported that one day he would be obviously depressed,
tearful, inactive, tired, socially withdrawn, and without
any appetite and energy; he would speak very rarely and
in a monotonic way and feel guilty about his activities on
the manic day. On a manic day, he would wake up during
the early morning hours (around 4:00 a.m.) in an optimis-
tic mood and with a “thousand plans” for the day. During
the whole day he would be very active, always talking and
looking for contact with different people without paying
attention to the normal borders of social interactions, and
he would sometimes spend more money than usual and
would be a little bit dysphoric and aggressive. The
switches between the 2 different affective states were as-
sumed by the patient and his wife to occur during the
night, between 1:00 and 3:00 a.m.

Because of this rhythm during the last 4 years, his life
and that of his family has been increasingly impaired.
Therefore, he began to consult several medical doctors
and psychiatric experts. Reactive or somatic reasons for
the unusual mood fluctuations of the patient were not
found. Due to different diagnoses, several treatment regi-
mens were tried over these years. The patient was treated
with fluspirilen, amitriptyline, alprazolam, trimipramine,
fluoxetine, and carbamazepine (discontinued due to skin
allergy). All of these treatments were without any suf-
ficient success. Lithium was given for 3.5 months with
sufficient plasma levels (0.6–1.0 mmol/L), as controlled
by an experienced psychiatrist. As this psychiatrist re-
ported, the lithium treatment was unable to influence the
clocklike 48-hour rhythm of manic and depressed states
in any regard. Approximately 4 years after the onset of the
illness, the patient was first diagnosed as suffering from
bipolar disorder with 48-hour ultrarapid cycling (DSM-IV
296.80) by a present author (W.G.) in an outpatient set-
ting, and the patient was then admitted to our hospital 2
months later. During the first days in our hospital, clear
depressed states one day and clear manic states the fol-
lowing day were found according to DSM-IV criteria for
changed mood, drive, thinking, behavior and somatic
symptoms in mood disorders.

The physical examination at admission was without
any pathologic findings. The patient reported only to have
had some problems with his back including one operation
30 years ago. He never smoked, he reported drinking al-
cohol only occasionally, and he took no medication regu-
larly. Many additional tests (routine blood and urine ex-
amination including immunoelectrophoresis; tests for
lues, tuberculosis, sarcoidosis, and autoimmune diseases;
cerebrospinal fluid punctation; cranial magnetic resonance
imaging; x-ray of chest, spine, and skull; abdomen sonog-
raphy; electrocardiogram; 24-hour blood pressure mea-

surement) were conducted, and in these investigations, no
evidence for any somatic basis for the symptoms was
found. Psychological tests of the patient revealed intelli-
gence significantly over the statistical mean value; in these
tests, we found no signs of any apparent organic process
in the brain that could diminish the cognitive abilities of
the patient. The patient was asked to fill out the Minne-
sota Multiphasic Personality Inventory34 twice in the
unmedicated state. On the manic day, the personality
profile was within the norm with relatively high values
in the mania subscale. On the depressive day, the person-
ality profile showed depressive-anxious and obsessive-
compulsive characteristics with social withdrawal. Pedan-
tic and perfectionistic characteristics of his personality
were also seen clinically, but using the Structured Clinical
Interview for DSM-III-R,35 no hints for an Axis II diagno-
sis could be found.

The patient was studied, using the methods described
below, for 8 consecutive days (i.e., 4 cycles) in the un-
medicated state, a few days after admission. Until that
time, the patient was without any psychotropic or other
medication for at least half a year. After this first investi-
gation period, the patient was immediately treated with
valproate with increasing dosages. After 4 weeks of treat-
ment, the patient was studied again with the same meth-
ods for 8 days. During this study period, the patient took
1800 mg of valproate daily, with a plasma level of 85.7
µg/mL (therapeutic range, 50–120 µg/mL). No other
medication or therapeutic intervention was administered
to the patient.

The patient gave his written informed consent to all of
the investigations after they were fully explained to him,
as well as to the publication of all the information and
data reported here.

Psychopathologic Ratings
Psychopathologic states were assessed by the Bech-

Rafaelsen Melancholia Scale and by the Bech-Rafaelsen
Mania Scale36 twice a day. For each of these scales, the
sum score of all items was calculated. For self-rating, the
patient was asked to fill out the visual analog scale37 (Ger-
man version, 9-cm lines for each of the 6 items) twice a
day. The item on the visual analog scale asking for estima-
tion of general mood state was used for further analysis
(in all the other items, similar results were obtained).
Since there were no significant changes over each day, a
mean value per day for each scale mentioned above was
calculated.

Motor Activity
Locomotor activity of the patient was registered by

a transportable device (Vitaport, Becker, Germany). A
small instrument (1 × 1 × 0.4 cm), consisting of a preci-
sion sensor (high-developed Piezo element) measuring
acceleration movements related to the earth acceleration
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(g), was fixed at the lower end of the thigh and connected
to the Vitaport device. Recordings were conducted repeat-
edly during the unmedicated and medicated states from
approximately 8:00 a.m. until 4:00 p.m.

Handwriting Movements
Handwriting was recorded using a commercially avail-

able digitizing graphic tablet (Wacom, Japan) in combina-
tion with a personal computer. With a maximum sampling
rate of 200 Hz, a spatial resolution of 0.12 mm was ob-
tained. The patient was instructed to write repetitively
“aaa” in 4 different sizes (6, 12, 18, and 24 mm). The size
was indicated by 2 horizontal lines. To describe the per-
formance quality of skilled handwriting, inversion param-
eters were found to be sensitive even for small changes in
ability38: the higher the degree of inversion, the higher the
unevenness of a movement concerning acceleration.

Heart Rate, Blood Pressure, and Temperature
Heart rate, blood pressure, and temperature were mea-

sured by nurses at 3 designated times per day. Mean val-
ues for each day were analyzed.

Blood Parameters
Blood was drawn daily at 8:00 a.m. and anticoagulated

with heparin. Cortisol, prolactin, and human growth hor-
mone (hGH) were immediately determined by a lumines-
cence method (ACS apparatus, Kyron, Germany). Due to
the extended program, repeated blood samples for whole-
day hormone profiles were avoided in order to lessen the
burden on the patient and minimize influences on his
natural behavior. Thyroid hormone levels including total
triiodothyronine (T3) and free thyroxine (T4) as well as
thyrotropin were measured by an enzyme-linked immuno-
sorbent assay (Boehringer, Germany).

Urine Parameters
The patient was asked to collect urine for 24 hours (due

to laboratory reasons, from 7:00 a.m. to 7:00 a.m the fol-
lowing day) several times during the 2 investigation peri-
ods (6 collections in total). Urine was prepared with 40
mL hydrochloric acid. The dopamine metabolite meta-
nephrine, epinephrine, norepinephrine, and the serotonin
metabolite 5-hydroxyindoleacetic acid (5-HIAA) were
immediately analyzed by high-pressure liquid chroma-
tography (HPLC) with electrochemical detection (Biorad
and Chromsystem, Germany).

Electroencephalogram
An EEG (Best, Austria) was recorded each day at 1:00

p.m. during the 2 investigation periods under resting
conditions. The EEG was analyzed visually by standard
international rules. Additionally, power spectral analysis
was conducted using a 21-channel bipolar montage. In
4-second segments of P3-O1 and P4-O2 in each recording,

which were visually judged as free of artifacts and drowsi-
ness, the dominant frequency and the absolute power in the
delta (2–3.5 Hz), theta (3.5–8 Hz), alpha (8–12 Hz), and
beta band (12–32 Hz) were determined. Mean values for
left and right hemisphere were presented. For technical rea-
sons, the recordings of the second investigation period dur-
ing valproate treatment could be analyzed only partly.

Auditory Evoked Potentials
Auditory evoked potentials (AEP; Best, Austria) were

recorded at 1:30 p.m. each day during the 2 investigation
periods. The measurement focused especially on the inten-
sity dependence of AEP (tangential dipole), since this vari-
able is discussed as a valid indicator of the central seroto-
nergic system.39,40 Five hundred binaural 1000-Hz tones
(30 ms duration, 10 ms rise and fall time, interstimulus in-
terval randomized between 1.8 and 2.2 s) with 5 intensi-
ties (50, 60, 70, 80, 90 dB sound pressure level) were
presented in pseudorandomized form by headphones.
Thirty-two–channel data with Cz as reference were col-
lected with a sampling rate of 500 Hz (analog low-pass
filter of 70 Hz, high-pass filter of 0.16 Hz) from 200 ms
prestimulus to 500 ms poststimulus. One hundred sweeps
were recorded for each intensity. After automatic artifact
rejection, the remaining sweeps (usually around 90
sweeps) were averaged separately for the 5 intensity lev-
els and entered into dipole source analysis (brain electric
source analysis program), using a dipole model developed
by the recordings of 60 healthy volunteers. Through this
procedure, the 32-channel N1/P2 waves were reduced to
the activity of 2 dipoles per hemisphere. The intensity de-
pendence of the tangential dipole, representing mainly ac-
tivity of the primary auditory cortex,39 was calculated as
the median slope of the slopes of all possible connections
between the amplitude values of the 5 intensities. One re-
cording could not be analyzed due to technical reasons.

Single Photon Emission Computed Tomography
A SPECT was conducted twice in the unmedicated state:

on 1 manic day and on the following depressive day, at 3:00
p.m. each day. For SPECT acquisition, a triple-headed
gamma camera equipped with high resolution fan beam
collimators (Picker Prism 3000) was used. The acquisition
parameters consisted of a rotational radius of 13 cm or less,
120 projection angles over 360 degrees, and a 128 × 128
matrix with a pixel width of 2.11 mm in the projection do-
main. Data collection started about 60 minutes after injec-
tion of 740 Mbq of 99mTc ECD (ethyl cysteinate dimer) and
lasted for approximately 30 minutes (45 s/projection). Im-
ages were reconstructed by filtered backprojection, using
a low-pass filter (cut-off frequency 0.3 Nyquist, 4th order).
Transverse slices corrected for attenuation according to
Chang’s method were realigned according to the ac-pc line
and documented. Asymmetry of cerebral blood flow was
calculated using the region of interest technique compar-
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ing corresponding cortical and subcortical areas of both
hemispheres.

Statistical Analysis
Statistical analyses were performed using the run test de-

veloped by Wald41 to test whether or not the sequence of
the values of each variable over the days was random.

RESULTS

Clinical Findings
The patient was observed and studied before and during

valproate treatment. While being treated with valproate, the
patient felt a subjective improvement in his situation within
the first days of treatment. During the second treatment
week, the amplitudes of the mood fluctuations also became
objectively significantly smaller, and the patient became
better balanced: on manic days, the patient was more or-
derly and not so active and full of ideas; on depressive days,
the patient was more interested in different things and peo-
ple and more active and vigorous than before. Increasingly,
the patient reported to feel more as he had before the ill-
ness. After 4 weeks of treatment, the patient was nearly sta-
bilized and remitted. Neither the patient nor the staff was
able to differentiate clinically between the days. Sleep, ap-
petite, mood, and activities were distributed almost com-
pletely evenly over the days, and this was confirmed by the
wife of the patient. The patient has now been stable for
more than 2 years under valproate treatment. Due to occa-
sional side effects of drowsiness and weakness, which were
sometimes not acceptable for the patient, he tried to stop
valproate, but without success, since 48-hour mood cycles
tended to return.

Figure 1 shows the psychopathologic ratings with the
Bech-Rafaelsen Mania and Melancholia Scales before and
during valproate treatment. In the unmedicated state, there
was a clear rhythm of manic (scores up to 21 points) and
depressive days (scores down to 13 points). Under valpro-
ate medication in the fifth week of treatment, such repeti-
tive changes from day to day were not seen, and the
patient’s condition as measured by these 2 scales was
greatly improved. On the self-rated measurements, mood
assessed by the visual analog scales also demonstrated
regular changes between manic and depressive days
before treatment and no significant fluctuations while un-
der valproate treatment (Figure 2). As self-rating scales
and Bech-Rafaelsen Scales revealed, the mood of the pa-
tient was judged to be more in the hyperthymic range un-
der valproate treatment, which seems to be in accordance
with his original state before illness based on the anamnes-
tic information.

Biological Findings
Objective behavioral parameters also showed rhythmic

fluctuations in the unmedicated state of the patient and

normalization under treatment. Locomotor activity
nearly doubled on manic days (mean ± SD = 0.038 ±
0.024g) compared with depressive days (mean ± SD =
0.020 ± 0.031g). Under valproate in the fifth week
of treatment, the locomotor activity was comparable
on both the previously manic and depressive days
(mean ± SD = 0.016 ± 0.031g vs. 0.019 ± 0.029g). Con-
cerning handwriting movements (writing repetitively
“aaa”), the degree of inversion, i.e., unevenness of these
movements, was higher on manic than on depressive days
(see Figure 2). This means that smoother and more skilled
handwriting was observed in the depressed state of the pa-
tient. Under valproate treatment, degree of inversion was
lower, and no significant fluctuations were seen.

In the unmedicated state, blood cortisol and hGH lev-
els changed rhythmically daily. Cortisol and hGH showed
high values on the depressive days and low values on the
manic days (see Figure 2). In contrast, on the urinary pa-
rameters the dopamine metabolite metanephrine and nor-
epinephrine showed higher values on the manic than on
the depressive days (see Figure 2). In the fifth week under
treatment with valproate, there were no such rhythmic
fluctuations of cortisol, growth hormone, and metaneph-
rine from day to day. Interestingly, the cortisol values dur-
ing treatment were rather high, i.e., approximately in the
range of the previous depressive days, whereas the hGH
values under valproate treatment were rather low. Meta-
nephrine and norepinephrine values were also a little
lower under treatment than before, but weak rhythmic
changes of norepinephrine were still detectable during
valproate treatment.

Power spectral analysis of EEG revealed that the domi-
nant alpha frequency changed rhythmically with the psy-
chopathologic state, with higher values on the manic than
on the depressive days (range, 8.5–11.25 Hz), whereas the

Figure 1. Psychopathologic Ratings With the Bech-Rafaelsen
Mania and Melancholia Scales in the Unmedicated Days
Before Starting Valproate and the Fifth Week Under
Valproate Treatment
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Figure 2. Mood (visual analog self-rating scale), Behavioral (unevenness of handwriting movements), and Neurochemical
Parameters (blood cortisol and growth hormone levels and urine metanephrine and norepinephrine levels) Before and During
the Fifth Week Under Treatment With Valproatea

aAbbreviations: Dep = depressed day, Man = manic day, NIA = number of inversions of acceleration.
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absolute power in the alpha band was lower in the manic
than in the depressed state (range, 18.1–41.5 pV2). No such
fluctuations were detectable for any of the other EEG
bands. Regarding the few recordings in the fifth week un-
der valproate treatment that could be analyzed, alpha fre-
quency was stable in a range between 9.0 and 9.5 Hz, and
alpha power ranged from 14.3 to 20.5 pV2.

The SPECT results showed that regional blood flow in
the left thalamus was significantly lower than in the right
thalamus (difference in the mean count rate of 14%) on
the manic day, whereas the perfusion of the thalamus ap-
peared symmetrical (left/right difference = 1.3%) on the
depressive day (Figure 3). All other brain regions ana-
lyzed, such as the prefrontal cortex, the basal ganglia, and
the amygdala-hippocampus complex, showed no relevant
asymmetries or abnormalities.

The statistical analyses revealed that the values of all
clinical and biological variables described significantly
changed between the manic and the depressive days dur-
ing the unmedicated week, while no such significant
changes of these parameters (except for norepinephrine)
were detectable in the fifth week under valproate treatment.

Finally, several negative findings were also obtained.
No rhythmic changes between manic and depressive days
were found for prolactin, thyroid hormones (T3, free T4,
thyrotropin), epinephrine, 5-HIAA, the cardiovascular pa-
rameters, or temperature or for the further putative seroto-
nergic parameter, the intensity dependence of the auditory
evoked tangential dipole.

DISCUSSION

We presented one of the rare cases of bipolar disorder
with persistent 48-hour ultrarapid cycling of manic and

depressive states (1 day manic and 1 day depressed) for at
least 4 years, which remitted completely under a treat-
ment with valproate alone. Rhythmic changes of biologi-
cal parameters according to these switches in psycho-
pathologic state also stopped after clinical improvement.

There were no doubts in the diagnosis because repeti-
tively pronounced manic states one day and clear depres-
sive states the following day were observed at our ward
and 2 months before on another occasion in an outpatient
setting. These observations were in line with the detailed
anamnesis of the patient and his wife as well as with re-
ports of other psychiatrists who had seen the patient be-
fore. Rhythmic fluctuations of several characteristic bio-
logical and behavioral parameters associated with the
psychopathology also support the diagnosis of a bipolar
disorder with the special feature of 48-hour ultrarapid cy-
cling. The patient showed most of the general characteris-
tics of the ultrarapid cycling illness (male, late and fast
onset, positive family history), as given in the introduc-
tion. No other reason such as any organic process or per-
sonality disorder causing this illness was found. It can
only be speculated whether the trip to South Africa had
unspecifically triggered the beginning of the ultrarapid
cycling.

Treatment with valproate was attempted successfully
in 2 previous cases with ultrarapid cycling.18,21 Addition-
ally, one preliminary report concerns a young boy prob-
ably suffering from ultradian rapid cycling (2 hypomanic
and 1 depressive state per day) who recovered under the
treatment of valproate.42 During a 4-week treatment with
valproate alone, our patient improved promptly and
strongly, showing no rhythmic changes in clinical and
biological parameters from day to day anymore. This suc-
cess has persisted now for more than 2 years; attempts to

Manic Day

Depressive Day

aLeft and right thalamus are the 2 round structures in the middle of each section.

Figure 3. Lower Regional Blood Flow in the Left Thalamus Than in the Right Thalamus on the Manic Day in Single Photon
Emission Computed Tomography Transverse Sections and Nearly Symmetric Perfusion of the Thalamus on the Depressive Daya
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stop valproate tended to lead again to 48-hour ultrarapid
cycling. The patient did not receive any other pharmaco-
logic or nonpharmacologic treatment, e.g., sleep depriva-
tion. Regarding this patient and the 2 patients in the lit-
erature treated by valproate, valproate seems to be an
effective treatment not only in rapid cycling, but also in
ultrarapid cycling. It was reported that valproate seems to
have marked efficacy in manic and mixed states of bipolar
disorders, but minimal to moderate antidepressant proper-
ties.28,43 Since valproate influenced affective symptoms on
both manic and depressive days in our patient, it can be
assumed that valproate led to the patient’s improvement
by more general mood-stabilizing properties. In accor-
dance with the literature,27 valproate was well tolerated by
our patient, who complained only of mild drowsiness and
weakness.

Several, but not all, biological parameters studied in
this patient changed rhythmically with the psychopatho-
logic switches and were balanced over the days after
clinical recovery in the fifth week of valproate treatment.
Most of the positive and negative findings in our case of
48-hour ultrarapid cycling correspond to findings in the
literature. As the most consistent result in the literature,
higher cortisol levels in blood or urine in the depressive
than in the manic or euthymic state were found in 48-hour
ultrarapid cycling.19,44–46 An abnormal secretory pattern of
cortisol was also observed in a unipolar case of ultrarapid
cycling.4 In contrast to the finding in another case with bi-
polar ultrarapid cycling,19 blood hGH levels showed
rhythmic variations with psychopathology in our patient.
There were also no findings of rhythmic changes in blood
levels of thyroid hormones (T3, free T4, thyrotropin) by
other authors.4,19,45 Similar to our case, metanephrine and
norepinephrine tended to have higher values on manic
than on depressive days in a patient with bipolar ultra-
rapid cycling, whereas epinephrine and 5-HIAA were
equal on these days.45 Visual analysis of EEG in 2 cases
with bipolar 48-hour ultrarapid cycling also revealed
higher alpha frequency, but less appearance of alpha on
manic than on depressive days.23,47 Using positron emis-
sion tomography (PET) instead of SPECT as we did, no
differences of nuclide distributions in different brain re-
gions between depressive and manic days in a bipolar ul-
trarapid cycling case were found, but results concerning
the thalamus were not reported.19 This PET, as well as our
SPECT study, is, however, limited because the investiga-
tions were conducted on only 2 occasions owing to the
risk of a too-high load of radiation. A sequence effect can-
not, therefore, be excluded completely, but is not very
likely (e.g., patients with epilepsy or vascular diseases of-
ten receive 2 perfusion SPECT scans in a short time with-
out showing abnormalities in the thalamus). In contrast to
our expectations, the SPECT investigations of our patient
with bipolar ultrarapid cycling revealed low perfusion on
the manic but not the depressive day in only the thalamus,

but not in the other regions of interest. Using PET, de-
creased regional blood flow in the thalamus was found in
normal subjects during induced elated mood states.48

Biological rhythmic changes in 48-hour ultrarapid cy-
cling could support knowledge about possible pathoge-
netic mechanisms in affective disorders, since they seem
to be closely related to the rhythmic changes of psycho-
pathologic state in such patients; in our case, the stabi-
lization of the biological parameters under treatment with
valproate may be an additional confirmation of the signifi-
cance of such findings. For example, one of the most con-
sistent neuroendocrine findings in biological psychiatry is
hypercortisolism in depression,49 as patients with ultra-
rapid cycling also show. In bipolar patients switching from
depression to mania, cortisol levels were lower in the
manic than the depressive state.50,51 Regarding anatomical
aspects of affective disorders, neuroimaging techniques
revealed abnormalities of diencephalic regions such as
the thalamus and hypothalamus, especially in bipolar pa-
tients.32,33 There are also some hints that thalamus infarc-
tion can induce mania or mood cycles,52,53 and patients who
developed bipolar affective disorder after a brain lesion
had their lesions mainly in the caudate and in the thala-
mus.54 Since the thalamus is highly involved in the gen-
eration of EEG alpha rhythm,55 the rhythmic changes of
alpha frequency and alpha power with the psychopatho-
logic state in the patients with ultrarapid cycling could also
be a result of abnormalities in the thalamus of those pa-
tients, as our SPECT findings suggest. It can therefore be
speculated whether disturbances in the pituitary together
with abnormalities in diencephalic structures, resulting in
changes of cortisol, hGH, and other biological parameters,
are leading to the periodic or clocklike mood shifts in pa-
tients with ultrarapid cycling as well as to mood changes
in unipolar and bipolar affective disorders.

Drug names: alprazolam (Xanax and others), amitriptyline (Elavil and
others), carbamazepine (Tegretol and others), clomipramine (Anafranil
and others), fluoxetine (Prozac), methylphenidate (Ritalin and others),
nimodipine (Nimotop), tranylcypromine (Parnate), trazodone (Desyrel
and others), trimipramine (Surmontil).
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