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Disentangling Cognitive
Defects in Chronic
Depression and Repetitive
Mild Traumatic Brain Injury
Abstract
Patients with chronic depression may suffer from global cognitive defects.
Here, we present a case with repetitive mild traumatic brain injuries (mTBI)
that aggravated her depressive symptoms and exhibited atypical cognitive
impairments. Her depressive symptoms had been resistant to a combination of
SNRI and antipsychotics. The single-photon emission computed tomography scan
showed asymmetric perfusion at medial temporal lobes - which has been found
to be associated with somatic delusions in some other patients. Her cognitive
impairment profile was also consistent with difficulty in inhibition and visual
processing, as noted in medial temporal lobe dysfunction, but not commonly
seen in chronic depression. After her depression was improved with antipsychotic
medications, her specific cognitive impairments persisted. To conclude, repetitive
mTBI might cause selective or atypical cognitive impairments that impact
treatment responses in patients with depressive disorders.  
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Introduction
It has been estimated that 15-35% of patients with mild
traumatic brain injuries (mTBI) might suffer from subsequent
depressive disorder [1,2]. Patients with post-mTBI depression
have reported more cognitive symptoms [3,4]. On the other
hand, mTBI superimposed on depressive disorder may increase
the risk of suicidal attempts [5]. Specifically, mTBI-related
depression may be characterized by depressive rumination and
impaired autobiographical memory [6]. Here, we presented a
case report of repetitive mild traumatic brain injury and chronic
depression, of which the neuropathology was confirmed using
the neuroimaging study.

Case description
Ms. C is a 52-year-old female patient, who started to experience
mixed depressed and anxious moods at the age of 35. After two
mild traumatic brain injuries (mTBI) due to repetitive suicidal
attempts, she began to show aggravated depressed mood. Her
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depression-related symptoms included anhedonia, rumination,
and somatic delusions centered on her excessive concerns about
bowel movements (e.g., she felt that she became “overweight”
due to feces in her colons, although her body mass index was only
19). She kept asking the clinician to prescribe more high-potency
laxatives to her despite repetitive reassurances. Her depressive
symptoms had limited responses to selective serotonin reuptake
inhibitor, serotonin norepinephrine reuptake inhibitor, and
triclyclic antidepressant for 2 months. Under the impression
of repetitive mTBI superimposed on chronic depression with
cognitive impairments, we performed Mini-Mental State
Examination (MMSE) at two time points (on admission date and
28th day during this hospitalization).
We hence speculated that her cognitive impairments might stem
from specific form of cerebral dysfunctions, such as frontal lobe
lesions. Therefore, we administered Frontal Assessment Battery
(FAB) test on the 28th day and found her FAB score was 11 (maximal
score is normally 18 from six items). Her performance was
particularly poor at two items: “Conflicting instructions (sensitivity
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to interference)” and “Go–No-Go (inhibitory control).” Her
Wechsler Adult Intelligence Scale--Revised (WAIS-R) test shows
that her FIQ, VIQ, and PIQ, were above average, respectively.
Additionally, she was found to have poor performances in visual
searching and graphical memory tasks. Her Mini-Mental State
Examination (MMSE) score was consistently normal (30 out of 30)
throughout the treatment course. We further used single-photon
emission computed tomography (SPECT) with Technetium-99m
(Tc-99m) and found perfusion defects at bilateral medial temporal
lobes (Figure 1). After augmented antipsychotic medications,
including quetiapine (500 mg/day) and aripiprazole (15 mg/day),
we began to notice the improvement of depressive symptoms
(Hamilton-Depression Rating Scale score dropped below 12) on
60th day, while her FAB score remained 11 (out of 18). However,
her ruminations and suicidal ideations became less frequent.
Therefore, she was discharged and received outpatient care at a
regular basis.

Discussion
In the current report, we have described a patient with repetitive
mTBI superimposed on her depressive disorder, and how her
neuroimaging findings might explain her atypical clinical course.
The patterns of her symptoms were speculated to stem from mild
cognitive defects, which might be attributable to either chronic
depression or repetitive mTBI.
Although the patient’s SPECT results did not show perfusion
defects in the frontal lobe, the patient’s mild frontal lobe
function impairment might stem from the medial temporal lobe
impairment that impacted the fronto-temporal network defects
[7]. We noticed that while her depressed mood was improved,
the severity of her frontal-lobe impairments remained the same.
Therefore, her atypical cognitive symptoms were likely driven by
repetitive mTBI rather than chronic depression. However, her
probable somatic delusion partially subsided after her depressed
mood was improved. It is likely that her somatic delusion might
have stemmed from both her severe depressed mood and
asymmetric temporal lobe perfusions. Previous studies have
reported that various types of somatic delusion may be associated
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with asymmetric temporal lobe perfusions [8-10]. Specifically,
medial temporal lobe dysfunctions are characterized by impaired
declarative memory, working memory, spatial perception,
and visual discriminating capacities [11,12]. Therefore, the
patient’s cognitive deficits and delusion were likely related to
medial temporal lobe dysfunctions. In addition, repetitive mTBI
may also cause accumulation of phosphorylated tau protein in
neurons and astrocytes in a pattern that is unique from other
tauopathies, such as Alzheimer's disease; such tau abnormalities
lead to perivascular neurofibrillary tangles and neuritis, which
predispose to degeneration affecting medial temporal lobe [13].
The system consists of the hippocampal region and the adjacent
perirhinal, entorhinal, and parahippocampal cortices [14], and
hence functional disturbances in this region can cause a wide
range of mild cognitive impairments.
In summary, we have demonstrated a case with mTBI
superimposed on depressive disorder. The patient’s clinical
presentation (i.e., treatment-resistant, repetitive suicidal
attempts, somatic delusion, and specific cognitive defects in
memory and spatial perceptions) were partially consistent with
medial temporal lobe dysfunction commonly seen in repetitive
mTBI. Our patient’s clinical presentations were only partially
consistent with typical symptoms related to with medial
temporal lobe dysfunction, while her somatic delusions could not
be explained by medial temporal lobe dysfunction. On the other
hand, her chronic depression could not account for most specific
cognitive deficits, which might be more likely to be attributable to
mTBI, but might have exacerbated those symptoms. Therefore,
some, but not all, of these cognitive deficits were moderately
alleviated after her depressive symptoms subsided.
The current SPECT findings might lend some support to this
pathological process related to repetitive mTBI with the lesion
located in the medial temporal lobes. Treating depression may
improve cognitive deficits following mTBI [15], which we observed
in this case. Further research is warranted to clarify clinical and
neurobiological correlates that may predict the prognosis for this
condition.
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Figure 1 SPECT with Tc-m99 results were shown. The white arrow
indicates the location of left medial temporal lobe, where
perfusion defect was most remarkable.
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