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ABSTRACT:

Patients with brain tumors often present cognitive impairment, which is a major cause of deterioration of quality
of life. Patients with brain tumors exhibit local symptoms at the site of the brain tumor. Brain tumors with high
malignancy destroy normal cells and cause cerebral edema. Cognitive function may be greatly affected. Surgery,
radiotherapy, antiepileptic drugs, and rehabilitation are treatments related to cognitive impairment. In addition,
because the evaluation battery and time differ among research studies conducted, systematic comparison of the
effects of factors on cognitive function is difficult. Evaluating cognitive function is potentially useful for grasping
the present condition of patients, determining the therapeutic effect of surgery, and furthermore detecting the

progress or recurrence of brain tumor.
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Table 1. Evaluation batteries and the time of assessment

Authors Ye.ar ‘?f Number Histology Evaluation batteries Time of assessment
publication

Aachener Aphasia Test, Boston Naming Test, category fluency,
letter fluency, 15 Words Test, TMTA and B
Stroop Color-Word Test, Clock Drawing Test

Between 1 and 2 months preoperatively
Between 3 and 4 months postoperatively

p Glioma
2

Satoer D, et al 2012 28 Grade [ ~IV
Glioma Attention, learning and memory, processing speed, executive
Noll KR, et al” 2015 64 Grade I ~IV function, language, visual spatial function

For details, refer to 3) table 1

Preoperative
Postoperative (within 3 months)

Noll KR, et al” 2016 103 g:};’g:l ~ COWA, TMTA and B, HVLT, digit span Preoperative
Talacchi A, ot al'® 2011 29 Glioma Intelligence, executive function, word fluency, memory, language Preoperative postoperative
ZEcciiolens Grade I ~IV For details, refer to 10) table 2 P P P
Intelligence, language memory, graphic memory, attention
Tucha O, et al*” 2003 54 Meningioma executive function, visual perception Preoperative postoperative
For details, refer to 13) table 3
. . L Preoperative (4 weeks ago)
14)
Koizumi H, et al 2014 10 ientiatome E Postoperative (after 3 months)
N Glioma Verbal working memory Peoperative
Teixidor P, et al'¥ 2007 23 Grade I ~ I the picture naming test (DO80) Postoperative (within 7 days)
the Boston Diagnostic Aphasia Examination (BDAE) Postoperative (after 3 months)
Glioma " . . Preoperative
16)
Sallard E, et al 2012 2 Grade I ~ I Standard line bisection tests Postoperative (within 24 hours)
Glioma Letter—digit substitution test, concept shifting test Averages 6 years after diagnosis
Douw L, et al® 2009 195 Stroop colour-word test, Visual verbal learning test & Y 2 y
Grade I ~ 1T 3 . Averages 12 years after diagnosis
Memory comparison test, Categoric word fluency
. Digit Span Forward Backward After radiotherapy
Correa DD, et al*® 2012 50 malf:ir;tnz;p::xgus SEam TMTA and B, Brief Test of Attention Some patients had follow-up evaluation
Verbal Fluency Test, HVLT (after 16.2 months)
German questionnaires for self-perceived deficits in attention "
Cole AM, et al*” 2013 50  Brain metastasis (FEDA) Bofore and after radiotherapy
e . After 6 weeks, 3 months, 6 months
subjectively experienced everyday memory performance (FEAG)
. p Glioma Intelligence, memory, attention, execution function After radiotherapy different evaluation
29)
Klein M, et al 2002 195 Grade I ~ 1T For details, refer to 24) table 2 time of each patient
Before rehabilitation intervention
4 = Glioma Grade I ~IV Memory, attention, word fluency, visual perception (within 3 days of hospitalization)
30)
Zucchella C, et al 2013 58 Meningioma and others For details, refer to 25) After rehabilitation intervention
(after 4 weeks)
. 31 Glioma Screening test, attention, language memory, execution function i rehalblilita'ltior'l interverlltion
Gehring K, et al 2009 140 ; After rehabilitation intervention
Grade I ~IV For details, refer to 26) table 1
(after 6 weeks, 6 months)
. Before rehabilitation intervention
Hassler MR, et al®® 2010 11 g:}:g;am ~ m[ﬁ Z”gv\?A After rehabilitation intervention
(after 12 weeks)
0'Dell MW, et al® 1998 40 Glioma Grade I ~1IV Meningioma Cognitive subtotal score of FIM At hospitalization and discharge
> Brain metastasis and others
3 Glioma Postoperative (baseline)
34) P
Brown PD, et al 2006 1244 Gradell~ MMSE After 6, 12, 18, 24 months
Meyers CA, et al®® 2003 56 Glioma Gradell~IV Digit Span, Digit Symbol, HVLT, COWA By e e ST

Recurrent brain tumor
TMT: Trail Making Test, COWA: Controlled Oral Word Association, HVLT: Hopkins Verbal Learning Test, MMSE: Mini Mental State Examination, FIM: Functional Independence Measure

Operation ‘ . _
| Antiepileptic v ’ Radiation ’ Course of time R
drug | - therapy |pseudo  Radiation

</ ~ 2 progression necrosis

Cognitive
| function

Brain tumor site / type ‘ ' Rehabilitation

\ J . J

Oedema
Tumor recurrence .

Fig.1 Factors affecting cognitive impairment in brain tumor patients
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