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Introduction
Cancer is the second cause of death worldwide [1,2] brain

cancer accounts for approximately 1.4% of all cancers types and
2.3% of all cancer related deaths. The incidence of primary
cerebral malignancies varies between 4 and 10/100,000 in the
general population. This incidence tends to increase with age
(4/100,000 up to the age of 12 years; 6/100,000 up to the age of
35 years; 18/100,000 up to the age of 55 years; 70/100,000 up
to the age of 75 years). There is a wide range of risk factors that
can cause brain cancer, including diet, smoking, alcohol,
occupational exposures, radiation, infections, allergies, head
trauma, and family history. In recent times, there is a great focus
on inherited polymorphisms in genes related to carcinogen
metabolism, and DNA repair, as well as, gene-environment
interactions [3].

Brain tumors are classified into two types: primary brain
tumors that originate in the brain and metastatic (secondary)
brain tumors caused by cancer cells that have migrated from the
rest of the
body organs. Primary brain cancer can spread beyond the centra
l nervous system scarcely; uncontrolled tumor growth within the
limited space of the skull can cause death. Secondary brain
cancer indicates advanced disease and has a poor prognosis.
Primary brain tumors may be cancerous or noncancerous. Both
types take up space in the brain and may cause dangerous
symptoms (e.g. vision or hearing loss) and complications
(e.g. stroke). All cancerous brain tumors are life-threatening
because they have an offensive and invasive nature [4].

Cognitive deficits occur frequently in patients with brain
cancer [5,6]. The percentage of patients with brain cancer, who
display cognitive functions varied widely [7], ranging from 29%
to 90% in different brain tumor groups [8-11].

These cognitive deficits can be due to tumor site or
oncological therapies, such as surgery, radiotherapy, and
chemotherapy [12,13] many studies in the field of brain tumor
reported a discrepancy between objectively measured cognitive
ability and self-reported cognitive ability [14-18].

Patients with brain cancer displayed a wide range of cognitive
disorders, such as attention, memory, executive and intellectual
functions, processing speed, visuo spatial and constructional
abilities, perception and language [19-22], theses cognitive
deficits can be appeared in the isolated or simultaneous way
[23].

Children with brain tumors displayed impaired working
memory and predict poor intellectual outcome in patients
treated with Cranial Spinal Radiation (CSR) [24,25] there is a
consensus that working memory considered a core of human
cognition, over the last 40 years, working memory has aroused
the most interest in cognitive psychology; so many models and
definitions have proposed for it. Working memory generally
refers to a cognitive system with a limited capacity, that
responsie for active temporary storing, manipulation, and
retrieving of information in a simultaneous way in service of
ongoing cognition [26-28]. Neural studies indicated that the
components of the cerebello–thalamo–cerebral pathway the
cerebellum, thalamus, and Dorsolateral Prefrontal Cortex
(DLPFC) are all implicated in working memory function [29-31];
so any problems in this neural pathway due to tumors or
exposure to radio and chemotherapy will affect working
memory efficiency, this was confirmed by the study of (Law N et
al. 2011) their finding that working memory function is related
to the integrity of cerebello–thalamo–cerebral connections, also
they observed that the cranial radiation group have poorer
working memory scores group relative to controls [32].

Cognitive disorders may have a great impact on patients' lives,
especially if these patients suffered from brain tumors at a
relatively young age when they are often active in their work
and social life because patients live longer with possible
cognitive disorders [33-35].

Because brain cancer patients have difficulties in sustained
focused attention; so they have many daily life problems [5].
They have difficulty in performing more than one activity at the
same time (simultaneously) [36].

All of the previous cognitive disorders will certainly affect
brain cancer patients' life quality and affect the patient's ability
to function at premorbid levels professionally and socially
[37-39].

Conclusion
Many patients with brain cancer display a wide range of

cognitive impairments such as executive functions, memory,
processing speed, attention, perception, language and visual-
spatial tasks. These impairments may be a result of brain cancer
itself or as a result of radio and chemotherapy, these
impairments affect life quality and social skills for brain cancer
patients; so these patients need many studies to investigate
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their whole cognitive picture also, cognitive sciences researchers
have to focus on rehabilitation programs and cognitive training
to aid them in coup cognitive impairments in order improve life
quality.

References
1. Collaboration GBoDC (2017) Global, Regional, and National Cancer

Incidence, Mortality, Years of Life Lost, Years Lived With Disability,
and Disability- Adjusted Life-years for 32 Cancer Groups, 1990 to
2015: A Systematic Analysis for the Global Burden of Disease
Study. JAMA oncology 3:524-48

2. Torre LA, Bray F, Siegel RL, JFerlay, J Lortet TJ, et al. (2015) Global
Cancer Statistics. Cancer J Clin 65:87-108

3. El ZR, Bondy M, Wrensch M (2005) Epidemiology of brain tumors.
In: Ali-Osman, F. "Contemporary cancer research: Brain Tumors".
Human Press, Totowa, New Jersey 3-18

4. Yang AV (2006) Trends in brain cancer research: Horizon in cancer
research. Nova Science publisher

5. Maschio M, Dinapoli L, Fabi A, Giannarelli D, Cantelmi T (2015)
Cognitive rehabilitation training in patients with brain tumor-
related epilepsy and cognitive deficits: a pilot study. J Neurooncol
125:419–426

6. Van LP, Klaver KM, Wefel JS, Sitskoorn MM, Schagen SB, et al.
(2019) Interventions for cognitive problems in adults with brain
cancer: A narrative review. Eur J Cancer Care 28:13088

7. Gehring K, Aaronson NK, Taphoorn MJ, Sitskoorn MM (2010)
Interventions for cognitive deficits in patients with a brain tumor:
an update. Expert Rev Anticancer Ther 10:1779–1795

8. Tucha O, Smely C, Preier M, Lange KW (2000) Cognitive deficits
before treatment among patients with brain tumors.
Neurosurgery 47:324–333

9. Klein M, Taphoorn MJ, Heimans JJ, Van der PHM, Vandertop WP,
et al. (2001) Neurobehavioral status and health-related quality of
life in newly diagnosed highgrade glioma patients. J Clin Oncol
19:4037– 4047

10. Meyers CA, Smith JA, Bezjak A, Mehta MP, Liebmann J, et al.
(2004) Neurocognitive function and progression inpatients with
brain metastases treated with whole-brain radiation and
motexafin gadolinium: results of a randomized phase III trial. J Clin
Oncol 22:157–165

11. VanNieuwenhuizen D, Klein M, Stalpers LJ, Leenstra S, Heimans JJ,
et al. (2007) Differential effect of surgery and radiotherapy on
neurocognitive functioning and health-related quality of life in
WHO grade I meningioma patients. J Neurooncol 84:271–278

12. Giovagnoli AR (2012) Investigation of cognitive impairments in
people with brain tumors. J Neurooncol 108:277–283

13. Meyers CA, Brown PD (2006) Role and relevance of neurocognitive
assessment in clinical trials of patients with CNS tumors. J Clin
Oncol 24:1305–1309

14. Gehring K, Aaronson NK, Gundy CM, Taphoorn MJ, Sitskoorn MM (
2011) Predictors of neuropsychological improvement following co
gnitive rehabilitation in patients with gliomas. J Int Neuropsychol
Soc 17:256–266

15. Hall KE, Isaac CL, Harris P (2009) Memory complaints in epilepsy:
An accurate reflection of memory impairment or an indicator of
poor adjustment? A review of the literature. Clin Psychol Rev
29:354–367

16. Kinsinger SW, Lattie E, Mohr DC (2010) Relationship between
depression, fatigue, subjective cognitive impairment, and
objective neuropsychological functioning in patients with multiple
sclerosis. Neuropsychology 24:573–580

17. McDowell LJ, Ringas  J, Xu W, Chan B, Lu L, et al. (2019) A cross sec
tional study in cognitive and neurobehavioral impairment in long t
erm nasopharyngeal cancer survivors treated with intensity-
modulated radiotherapy. Radiother Oncol 131:179–185

18. Pranckeviciene A, Deltuva VP, Tamasauskas A, Bunevicius A (2017)
Association between psychological distress, subjective cognitive
complaints
and objective neuropsychological functioning in brain tumor patie
nts. Clin Neurol Neurosurg 163:18–23

19. Zarghi A, Zali A, Tehranidost M, Zarindast MR, Ashrafi F, et al.
(2012) Comparative assessment of neuro-cognitive impairments
among patients with brain tumor and healthy adults. Turk
Neurosurg 22:309–316

20. Brown PD, Ahluwalia MS, Khan OH, Asher AL, Wefel JS, et al.
(2018) Whole-brain radiotherapy for brain metastases: Evolution
or revolution? J Clin Oncol 36:483–491

21. Edelstein K, Richard NM, Bernstein LJ (2017) Neurocognitive
impact of cranial radiation in adults with cancer: An update of
recent findings. Current Opinion in
Supportive and Palliative Care 11:32–37

22. Meskal I, Gehring K, Rutten GJ, Sitskoorn MM (2016) Cognitive
functioning in meningioma patients: a systematic review.
J Neurooncol 128:195-205.

23. Kirschen MP, Davis-Ratner MS, Milner MW, Chen SH, Schraedley
DP, et al. (2008) Verbal memory impairments in children after
cerebellar tumor resection Behav Neurol 20 :39-53

24. Schatz J, Kramer JH, Ablin A, Matthay KK (2000) Processing speed,
working memory, and IQ: a developmental model of cognitive
deficits following cranial radiation therapy. Neuropsychology
14:189–200

25. Baddeley AD, Hitch GJ (1974) Working memory. The psychology of
learning and motivation New York: Academic Press 8:47-90

26. Shipstead Z, Lindsey DRB, Marshall RL, Engle RW (2014) The
mechanisms of working memory capacity: Primary memory,
secondary memory, and attention control. J Mem Lang 72:116-141

27. Unsworth N, Redick TS, Heitz RP, Broadway JM, Engle RW (2009)
Complex working memory span tasks and higher-order cognition:
a latent- variable analysis of the relationship between processing
and storage. Memory 17:635-654

28. Curtis CE, D'Esposito M (2003) Persistent activity in the prefrontal
cortex during working memory. Trends Cogn Sci 7:415–423

29. Ravizza SM, McCormick CA, Schlerf JE, Justus T, Ivry RB, et al.
(2006) Cerebellar damage produces selective deficits in verbal
working memory Brain 129 :306–320

30. Ziemus B, Baumann O, Luerding R, Schlosser R, Schuierer G, et al.
(2007) Impaired working-memory after cerebellar infarcts
paralleled by changes in BOLD signal of a cortico- cerebellar
circuit. Neuropsychologia 45:2016–2024

31. Law N, Bouffet E, Laughlin S, Laperriere N, Brière ME, et al. (2011)
Cerebello–thalamo–cerebral connections in pediatric brain tumor
patients: Impact on working memory. NeuroImage 56:2238–2248

32. Claus EB, Black PM (2006) Survival rates and patterns of care for
patients diagnosed with supratentorial low-grade gliomas: Data
from the SEER program, 1973–2001. Cancer 106:1358–1363

Journal of Brain, Behaviour and Cognitive Sciences 
Vol.4 No.6:394

2021

2 This article is available from: https://www.imedpub.com/brain-behaviour-and-cognitive-sciences/

https://doi.org/10.3322/caac.21262
https://doi.org/10.3322/caac.21262
https://doi.org/10.1385/1-59259-843-9:003
https://doi.org/10.1385/1-59259-843-9:003
https://doi.org/10.1385/1-59259-843-9:003
https://doi.org/10.1007/s11060-015-1933-8
https://doi.org/10.1007/s11060-015-1933-8
https://doi.org/10.1007/s11060-015-1933-8
https://doi.org/10.1007/s11060-015-1933-8
file://10.22.137.148/Printer/Mounika@MRPFT/Mounika%20team/December/imedpub/Indranil/24-12-21/JBBCS-21-10394/Van%20Lonkhuizen%20P,%20Klaver%20KM,%20Wefel%20JS,%20Sitskoorn%20MM,%20Schagen%20SB%20et%20al.%20(2019)%20Interventions%20for%20cognitive%20problems%20in%20adults%20with%20brain%20cancer:%20A%20narrative%20review.%20Eur%20J%20Cancer%20Care%2028(3):e13088.
file://10.22.137.148/Printer/Mounika@MRPFT/Mounika%20team/December/imedpub/Indranil/24-12-21/JBBCS-21-10394/Van%20Lonkhuizen%20P,%20Klaver%20KM,%20Wefel%20JS,%20Sitskoorn%20MM,%20Schagen%20SB%20et%20al.%20(2019)%20Interventions%20for%20cognitive%20problems%20in%20adults%20with%20brain%20cancer:%20A%20narrative%20review.%20Eur%20J%20Cancer%20Care%2028(3):e13088.
file://10.22.137.148/Printer/Mounika@MRPFT/Mounika%20team/December/imedpub/Indranil/24-12-21/JBBCS-21-10394/Van%20Lonkhuizen%20P,%20Klaver%20KM,%20Wefel%20JS,%20Sitskoorn%20MM,%20Schagen%20SB%20et%20al.%20(2019)%20Interventions%20for%20cognitive%20problems%20in%20adults%20with%20brain%20cancer:%20A%20narrative%20review.%20Eur%20J%20Cancer%20Care%2028(3):e13088.
https://doi.org/10.1586/era.10.163
https://doi.org/10.1586/era.10.163
https://doi.org/10.1586/era.10.163
https://doi.org/10.1097/00006123-200008000-00011
https://doi.org/10.1097/00006123-200008000-00011
https://doi.org/10.1097/00006123-200008000-00011
https://doi.org/10.1200/jco.2001.19.20.4037
https://doi.org/10.1200/jco.2001.19.20.4037
https://doi.org/10.1200/jco.2001.19.20.4037
https://doi.org/10.1200/jco.2001.19.20.4037
https://doi.org/10.1200/jco.2004.05.128
https://doi.org/10.1200/jco.2004.05.128
https://doi.org/10.1200/jco.2004.05.128
https://doi.org/10.1200/jco.2004.05.128
https://doi.org/10.1200/jco.2004.05.128
https://doi.org/10.1007/s11060-007-9366-7
https://doi.org/10.1007/s11060-007-9366-7
https://doi.org/10.1007/s11060-007-9366-7
https://doi.org/10.1007/s11060-007-9366-7
https://doi.org/10.1007/s11060-012-0815-6
https://doi.org/10.1007/s11060-012-0815-6
https://doi.org/10.1017/s1355617710001530
https://doi.org/10.1017/s1355617710001530
https://doi.org/10.1017/s1355617710001530
https://doi.org/10.1017/s1355617710001530
https://doi.org/10.1016/j.cpr.2009.03.001
https://doi.org/10.1016/j.cpr.2009.03.001
https://doi.org/10.1016/j.cpr.2009.03.001
https://doi.org/10.1016/j.cpr.2009.03.001
https://psycnet.apa.org/doi/10.1037/a0019222
https://psycnet.apa.org/doi/10.1037/a0019222
https://psycnet.apa.org/doi/10.1037/a0019222
https://psycnet.apa.org/doi/10.1037/a0019222
https://doi.org/10.1016/j.radonc.2018.09.012
https://doi.org/10.1016/j.radonc.2018.09.012
https://doi.org/10.1016/j.radonc.2018.09.012
https://doi.org/10.1016/j.radonc.2018.09.012
https://doi.org/10.1016/j.clineuro.2017.10.007
https://doi.org/10.1016/j.clineuro.2017.10.007
https://doi.org/10.1016/j.clineuro.2017.10.007
https://doi.org/10.1016/j.clineuro.2017.10.007
https://doi.org/10.1016/j.clineuro.2017.10.007
https://doi.org/10.5137/1019-5149.jtn.5144-11.3
https://doi.org/10.5137/1019-5149.jtn.5144-11.3
https://doi.org/10.5137/1019-5149.jtn.5144-11.3
https://doi.org/10.5137/1019-5149.jtn.5144-11.3
https://doi.org/10.1200/jco.2017.75.9589
https://doi.org/10.1200/jco.2017.75.9589
https://doi.org/10.1200/jco.2017.75.9589
https://doi.org/10.1097/spc.0000000000000255
https://doi.org/10.1097/spc.0000000000000255
https://doi.org/10.1097/spc.0000000000000255
https://doi.org/10.1097/spc.0000000000000255
https://doi.org/10.1007/s11060-016-2115-z
https://doi.org/10.1007/s11060-016-2115-z
https://doi.org/10.1007/s11060-016-2115-z
https://doi.org/10.1155/2008/817253
https://doi.org/10.1155/2008/817253
https://doi.org/10.1155/2008/817253
https://doi.org/10.1037/0894-4105.14.2.189
https://doi.org/10.1037/0894-4105.14.2.189
https://doi.org/10.1037/0894-4105.14.2.189
https://doi.org/10.1037/0894-4105.14.2.189
https://doi.org/10.1016/s0079-7421(08)60452-1
https://doi.org/10.1016/s0079-7421(08)60452-1
https://doi.org/10.1080/09658210902998047
https://doi.org/10.1080/09658210902998047
https://doi.org/10.1080/09658210902998047
https://doi.org/10.1080/09658210902998047
https://doi.org/10.1016/S1364-6613(03)00197-9
https://doi.org/10.1016/S1364-6613(03)00197-9
https://doi.org/10.1093/brain/awh685
https://doi.org/10.1093/brain/awh685
https://doi.org/10.1093/brain/awh685
https://doi.org/10.1016/j.neuropsychologia.2007.02.012
https://doi.org/10.1016/j.neuropsychologia.2007.02.012
https://doi.org/10.1016/j.neuropsychologia.2007.02.012
https://doi.org/10.1016/j.neuropsychologia.2007.02.012
https://doi.org/10.1016/j.neuroimage.2011.03.065
https://doi.org/10.1016/j.neuroimage.2011.03.065
https://doi.org/10.1016/j.neuroimage.2011.03.065
https://doi.org/10.1002/cncr.21733
https://doi.org/10.1002/cncr.21733
https://doi.org/10.1002/cncr.21733
https://www.imedpub.com/brain-behaviour-and-cognitive-sciences/


33. Linsler S, Keller C, Urbschat S, Ketter R, Oertel J (2016) Prognosis
of meningiomas in the early 1970s and today. Clin Neurol Neurosurg 149:98–
103. https://doi. org/10.1016/j. cline uro.2016.08.007

Journal of Brain, Behaviour and Cognitive Sciences 
Vol.4 No.6:394

2021

© Copyright iMedPub 3

https://doi.org/10.1016/j.clineuro.2016.08.007
https://doi.org/10.1016/j.clineuro.2016.08.007
https://doi.org/10.1016/j.clineuro.2016.08.007

	Contents
	Cognitive Functions in Patients with Brain Cancer
	Introduction
	Conclusion
	References


