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Abstract
Bipolar disorder is a chronic brain disease characterized
by lifelong repetition and remissions and emotional state
fluctuations that vary from deep depression to extreme
happiness. Although there are many studies on the neurobiological basis of bipolar disorder, its pathophysiology is
not fully known. Brain imaging methods are potentially very
important for obtaining information about the pathophysiology of bipolar disorder. Recent advances in brain imaging
methods have increased the knowledge about abnormalities in neural systems underlying the disease and in various
regions of the brain. Even though there is no more suspicion that bipolar disorder is a brain disorder, the underlying
neuroanatomical causes remain uncertain. Studies indicate
that all brain regions are structurally and functionally affected in bipolar patients. It has been investigated that there
are structural and functional changes in many regions of the
brain in bipolar disorder. It’s important to know these changes in the brain in bipolar disorder for a good nursing care.
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Bipolar disorder is a disease characterized by lifelong repetition and remissions and emotional state
fluctuations that vary from deep depression to extreme
happiness. Furthermore, it is a chronic brain disease in
which an individual can return to a completely healthy
emotional state [1]. Bipolar disorder is characterized by
emotional periods classified as depressive, manic/hypomanic, or mixed periods. The mania/hypomania or
mixed periods that need to be seen in order for the diagnosis of bipolar disorder to be established are those
that define elevated mood over the usual mood line of

the person. The core pathology of bipolar disorder is elevated mood [2]. There is an exaggerated increase in
self-esteem, size considerations, a decrease in the need
for sleep, more talkative than ever, flies of thought, distracting attention are seen in the manic period off the
illness. Depressed mood, loss of interest and pleasure,
decreased or increased desire to eat, insomnia or excessive sleep, worthlessness, etc. symptoms are seen in
the depressive period of the illness.
Bipolar disorder is a serious psychological, economic, and social burden in patients, families, and society.
For this reason, it is very important to uncover the neurobiological mechanisms underlying this disorder [3].
Research into neurobiology of bipolar disorder aims to
elucidate the processes that lead to the disease and to
develop therapies for these processes. These investigations are also seeking to identify biological markers
that will contribute to the diagnostic accuracy of the
disease, provide treatment plans based on evidence,
enable early diagnosis and assess treatment response.
The International Society for Bipolar Disorders Biological Markers Working Group recommends that biomarker candidates for bipolar disorder be investigated from
neuroimaging studies, peripheral biomarkers and genetic studies in these three main study titles [4].
Although the etiology of bipolar disorder has not been
fully elucidated, neuroimaging studies, genetic and biochemical investigations have provided important insights
into the process of bipolar disorder [3]. There are many
studies on the neurobiological basis of bipolar disorder
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but its pathophysiology is not fully known. Brain imaging
methods are potentially very important for obtaining information about the pathophysiology of bipolar disorder.
Structural and functional imaging techniques have clearly
contributed to a better understanding of the etiology of
bipolar disorder and the development of a diagnostic approach. Recent advances in brain imaging methods have
increased the knowledge about abnormalities in neural
systems underlying the disease and in various regions of
the brain [5]. The purpose of this study, to review the abnormalities that occur in various regions of the brain in
bipolar disorder and briefly refer to its reflection in psychiatric nursing care.
Even though there is no more suspicion that bipolar
disorder is a brain disorder, the underlying neuroanatomical causes remain uncertain. Significant deterioration developed in neurocognitive and emotional areas in bipolar disorder has been the focus of research
in the past decade. Deterioration of balance between
pathways in a brain is considered as a result of excessive emotional reactivation, and impaired regulation of
emotions in bipolar disorder. This deterioration occurs
as a result of functional hyperactivation in the ventral
limbic tract and hypoactivation in the cortical-cognitive
pathway [6,7].
Studies that examine all brain regions structurally
and functionally support a neurobiological model which
reports that there is a hyperactive subcortical structure
and hypoactive cortical-cognitive structure in bipolar
patients. These deficits detected in bipolar patients are
thought to be the result of the deterioration of the neural structures which connects the lateral orbitofrontal,
dorsolateral prefrontal and anterior cingulate cortex to
striatum, and to thalamus via globus pallidus, the substantia nigra [8].
According to the results of Hoenou, et al. [9], there
is a reduction in right precentral gyrus, right anterior
cingulate, and left inferior frontal gyrus gray matter in
bipolar patients. Furthermore, it has been observed in
functional studies that there is a reduction especially in
the cortical-cognitive pathway in bipolar patients (ventrolateral prefrontal cortex, dorsolateral prefrontal cortex, anterior cingulate cortex, precuneus). In addition, it
has also been reported that there is an increase in neural activation in ventral-limbic brain structures (parahippocampal gyrus and amygdala).
The prefrontal cortex, which contains dorsolateral,
ventromedial, and orbitofrontal circuits that are thought
to form a common anatomical structure in mood disorders, is one of the key regions regulated by mood. The
prefrontal cortex is the place where internal, external,
conscious and unconscious information from all sources
is stored as memory, and information from organ centers is organized and combined to determine behavior.
In some of the adult bipolar disorder imaging studies, it
has been shown that the prefrontal context is reduced
Kaştan and Acar. Int Arch Nurs Health Care 2017, 3:082

ISSN: 2469-5823

compared to healthy volunteers [10,11]. Reduced prefrontal gray matter volumes have been reported by Lopez-Larson, et al. [12], especially in the middle and upper regions, and in the lower and middle regions on the
right, in manic or mixed attack.
Cingulate and parahippocampal gyrus together form
the limbic cortex. Cingulate is in a dense neuronal relationship with both limbic structures such as amygdala, hippocampus and hypothalamus and prefrontal and
postcentral cortical areas as well as the basal ganglia
[13].
Hippocampal formation, which is one of the important parts of the memory system, is a part of the forebrain and located in the medial temporal lobe. A large
number of afferent fibers related to all senses enter
directly or indirectly in hippocampus. The hippocampus is defined as the link region between perception
and memory systems. The hippocampus is a part of
the fronto-limbic circuit associated with memory and it
regulates mood together with parahippocampal cortex
and amygdala. Studies show that hippocampus volumes
have not changed [10].
Lateral ventricles are one of the most important
structures due to some features. These characteristics
can be listed as the involvement of lateral ventricles in
neural tissues, variation of shape and size, flexible and
expandable structure, and passage of autonomic pathways such as motor, sensory and endocrine centers on
their walls [14]. Studies have shown that there is significant enlargement was found in left and right lateral
ventricles in bipolar disorder. Previous manic episodes
and lateral ventricular enlargement were found to be
related to each other [15-17].
Thalamus is one of the key structures in neuroanatomical circuits that are thought to play a role in the
pathophysiology of mood disorders and in the connection between the cortical and subcortical brain regions.
The studies about the enlargement and shrinking of
thalamus are contradictory. Thalamus is thought to play
a role in the pathophysiology of functional disorders,
despite conflicting findings on structural anomalies in
thalamus.
Amygdala and hippocampus play a key role in regulating our mood and behaviors. Both are components
of the limbic system [18]. The amygdala and the hippocampus process the inputs in the form of emotion
expression. It is accepted that the specialized memory
function of the amygdala is to recognize objects and to
attach emotionally labeled tags to their memory footprints. Le Doux [19] has found that people whose amygdala is removed have an inability to assess the emotional meaning of events and they have in a sense emotional
blindness. The difference between the amygdala and
the hippocampus, two of the main memory centers of
the brain, is that the hippocampus remembers dry facts
and amygdala remembers by establishing emotional
• Page 2 of 4 •

DOI: 10.23937/2469-5823/1510082

ISSN: 2469-5823

Corpus callosum

Cerebral
cortex

Basal
ganglia

Thalamus
Amygdala

Cerebellum
Brainstem

Figure 1: These illustrations show the sagittal sections of
the human brain. Available at: [30].

connections. Amygdala is a limbic system part that plays
a role in the programming of generally appropriate behavioral responses. The amygdala, which receives efferent nerves from all senses, mainly smell, hearing, sight
and somatosensorial senses, is also treated like a limbic
system window that shows the situation of the person
at that position. It is thought that the formation and
perception of emotions such as joy, excitement, anger
and sadness are provided by the cingulate gyrus and the
orbitofrontal cortex. It is also accepted that the outward
appearance of emotions in the form of laughter, crying,
and fury is realized by the hypothalamus and amigdala.
It is currently being investigated whether amygdala
abnormalities in adolescents with bipolar disorder are
the result of developmental issues or these abnormalities are formed due to bipolar disorder. Blumberg, et al.
[20] conducted structural Magnetic Resonance Imaging
(MRI) studies on amygdala in adult bipolar disorder and
they have reported significantly reduced amygdala volumes compared to controls, as opposed to other adult
studies. Pearlson, et al. [21] have reported significantly
reduced left amygdala volumes in adults with bipolar
disorder compared to controls (Figure 1).
Studies have indicated that prefrontal cortex in euthymic patients and healthy family members show deficits in verbal memory, learning and executive function
areas associated with the temporolimbic cycle. It is emphasized that neurocognitive deficits are determinants
of the course and severity of the disease in patients with
bipolar disorder [22]. While recurrent attacks are associated with progressive cognitive decline, severe cognitive decline is considered to be a sign of poor prognosis
for the bipolar patient [23].
It is thought that white matter abnormalities in bipolar patients may be an important biomarker. However, the underlying pathophysiology is unknown. In the
imaging studies, deficits and reductions in white matter
especially hyperintense in deep white matter have been
reported in bipolar patients [24]. Vederine, et al. [25]
have conducted a study in which they measure white
matter abnormalities in patients with bipolar disorder
by using the Diffusion Tensor Imaging (DTG) method.
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According to their findings, they have reported a right
white matter reduction especially near the parahippocampal gyrus. Important anatomical structures in this
region are superior longitudinal fascicle, inferior fronto-occipital fascicle, inferior longitudinal fascicle, and
posterior thalamic facia. These four paths are the major transmission paths. These pathways play an active
role in the skills of defining the emotions in the face,
in conscious emotional experiences, and in automatic
emotional processing. The functioning of these emotional processes is impaired in bipolar patients. Changes
in functional communication in these regions that regulate the process of recognizing and processing emotions
are thought to be the cause of the symptoms observed
in bipolar patients.
With the development of new imaging techniques,
studies investigating the pathophysiology and treatment
effects of bipolar disorder are rapidly increasing. However,
most of these studies are not the first stage studies but
also have some limitations. These limitations can be listed
as the low number of samples, the presence of comorbid
disorders, the different periods of the disease, and the frequent occurrence of multiple drug treatments [26]. For all
that clarification of the neurobiological bases of the disease will also be reflected in the quality of the nursing care
to be given to the bipolar patients.
Understanding the structural and functional features
and functioning of the brain is the basis of psychiatric
nursing practices. Also it is thought that it is obviously
necessary to use all knowledge models to assist a bipolar patient as a psychiatric nurse. Psychiatric nurses are
thought to change the chemistry of the patient’s brain,
as well as the intrapsychic state of the patient, through
the therapeutic relationship and communication they
establish with patients [27]. They support the development of new neural connections with psychotherapy,
psychotropic drugs, and psychosocial interventions.
They can manage care for symptoms that may develop
or have already developed due to structural changes in
the brain [28].
Psychiatric nurses are also responsible for the education of patients and their relatives. Bipolar patients and
their families usually learn the developments in pathophysiology through the media and the internet. However, this new information seem complicated and uncertain for patients and their families. Psychiatric nurse
should follow the new developments related to the
disorder and inform the patient and the family about
the illness process. Psychiatric nurse should explain the
difference between the hypothesis and facts about the
illness to the patient and his family. Furthermore, psychiatric nurse should explain how new investigations
will affect the treatment and prognosis of the patient
[29]. As a result, we think that knowing the structural
and functional changes in the brain in bipolar disorder
as a psychiatric nurse in all this information will affect
the care of the bipolar patient positively.
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