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Abstract: Background and Need: Cognitive dysfunction is a common outcome of brain tumors, affecting memory, attention, and 

executive function, reducing independence and quality of life. Physiotherapy-based interventions, including cognitive and physical 

rehabilitation, have shown potential for neurocognitive recovery, but there is a potential research gap for identifying the number of existing 

intervention and their effectiveness, thus a scoping review is needed to map the interventions for cognitive enhancement in this population. 

Objective: To reviews various physiotherapy interventions for cognitive enhancement in brain tumor patients, identifying research gaps, 

and providing recommendations for future research outcomes. Methodology: The study used various databases Pubmed, Google scholar, 

ResearchGate were searched for "cognitive enhancement, physiotherapy intervention, brain tumor". Included studies comprised of 

randomized controlled trials, pilot, and observational studies. Non-interventional studies, cross-sectional studies, duplicate studies, 

literature reviews, and meta-analysis were excluded. The selected studies were reviewed for intervention used, selected outcome measures, 

results obtained and were summarized using a flowchart. Results: A total of 16,100 articles appeared with initial search and were screened, 

of which 14 studies met the inclusion criteria. Most interventions demonstrated significant improvement in attention, memory, and 

executive functioning. VR/AR-based exercises, yoga, and aerobic programs enhanced cognitive and psychosocial outcomes. Computer-

assisted and home-based telerehabilitation programs improved patient engagement and feasibility. Combined aerobic-strength training 

and early rehabilitation programs positively impacted both physical and cognitive performance. Conclusion: Cognitive and physical 

rehabilitation interventions, such as computerized training, VR, yoga, aerobic exercise, and telerehabilitation, significantly improve 

cognitive function, quality of life, and physical performance in brain tumor patients, but further studies are needed. 
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1. Introduction 
 

A brain tumor is an abnormal accumulation of cells in the 

cranial cavity resulting from unregulated cell division and 

proliferation, leading to the formation of a mass within or 

around the brain.[1] Patients with brain tumors often 

experience cognitive dysfunction associated with the disease 

and during its treatments (such as chemotherapy, radiation, 

surgery, or hormone therapy), up to 75% of patients develop 

some kind of cancer-related cognitive impairment (CRCI). In 

20% to 35% of survivors, this impairment lasts for months or 

even 20 years.[2] 

 

Memory, executive function, attention, and concentration 

deficits are frequently associated with CRCI. The structure 

and function of the brain are changed in cancer survivors, 

which is associated with deficits in CRCI areas. [3,4]  

 

CRCI has a detrimental effect on quality of life overall and is 

linked to tiredness and other symptoms. [5,6] Additionally, it 

makes employment more difficult, reduces social 

interactions, and hinders adherence to cancer treatments. [7,8] 

 

These cognitive issues are typically mild to moderate in 

intensity, and even a modest reduction in cognitive 

performance can have a big effect on everyday activities and 

quality of life.[9,10] However, depending on the type, 

location, and history of treatment of the tumor, cognitive 

symptoms may differ in their nature and severity. [11,12]  

 

The tumor's anatomical location has significant effects on the 

degree and pattern of cognitive impairment. While broad 

disruption of white matter networks contributes to overall 

cognitive loss, frontal lobe tumors are frequently linked to 

executive dysfunction and reduced attention, temporal lobe 

tumors primarily influence learning and memory, and parietal 

lobe tumors impair visuospatial processing. Patients with 

brain tumors have cognitive impairment due to a complex 

etiology. Cognitive decline is caused by a variety of factors, 

including tumor location, size, histological grade, peritumoral 

edema, disturbance of structural and functional brain 

networks, high intracranial pressure, seizures, and 

neurotoxicity from therapy. 

Traditionally, the goal of physiotherapy has been to help 

patients with neurological problems improve their strength, 

mobility, balance, gait, and physical function. However, a 

growing body of research indicates that properly prescribed 

exercise and physical activity may also improve cognitive 
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function through a number of neurobiological mechanisms, 

such as improved synaptic plasticity, hippocampal 

neurogenesis, increased cerebral blood flow, enhanced 

neuroplasticity, and increased brain-derived neurotrophic 

factor (BDNF). 

 

Aerobic exercise, resistance training, balance training, dual-

task training, virtual reality, exergaming, yoga, task-oriented 

rehabilitation, and multidisciplinary neurorehabilitation are 

just a few of the physiotherapy-based interventions that have 

shown encouraging results in recent years for patients with 

brain tumors in terms of attention, executive function, 

memory, processing speed, fatigue, and quality of life. 

 

The research that is now accessible is nevertheless 

inconsistent in terms of intervention features, therapy dose, 

duration, outcome measures, patient demographics, and 

methodological quality, despite these promising results. 

Consequently, it is challenging to understand the data and 

apply it to clinical physiotherapy practice.[13-16] 

 

Many systematic reviews have looked at cognitive 

rehabilitation in adults with brain tumors; however, rather 

than concentrating on physiotherapy interventions for 

cognitive enhancement, the majority have assessed mixed 

non-pharmacological interventions or combined 

pharmacological and rehabilitation approaches. 

 

Therefore, a thorough scoping review is necessary to 

systematically map the evidence that is currently available, 

identify the kinds of physiotherapy interventions that are 

currently used, summarize their effects on cognitive 

outcomes, describe the characteristics of the interventions and 

outcome measures, and identify research gaps. 

 

Therefore, the aim of this scoping review is to give 

suggestions for future clinical practice and research as well as 

a thorough synthesis of the available data addressing 

physiotherapy therapies for cognitive improvement in 

patients with brain tumors. 

 

2. Materials & Methods 
 

Design: The design of this study was a scoping review. 

Scoping review have been described as a process of mapping 

the existing literature or evidence base. 

 

Database and Search Strategy- 

The study includes PubMed, Google scholar, ResearchGate 

according to PRISMA guideline the search keywords used 

were “cognitive enhancement, physiotherapy intervention, 

brain tumor” which is written in English and published 

between 2013to 2024 non- interventional studies such as 

cross sectional studies or duplicate studies ,literature reviews 

and meta  analysis were also excluded the study which is 

made for inclusion and were reviewed for outcome measures 

and selection which can be summarized according to 

flowchart 

 

Selection Criteria: 

 

Inclusion criteria: 

• It includes study involving cognitive enhancement in brain 

tumor patients. 

• Articles which were written in English. 

• The study which were published in Indexed Journal from 

2013 to 2024. 

• The study included search stratergy all types of data basis 

which includes pubmed, Google scholar, ResearchGate of 

all types of articles in that outcome measures are used. 

• The study includes RCT’s, pilot RCT’s, observational 

studies. 

 

Exclusion criteria: 

• Articles published in other languages. 

• Articles not reported outcome measures. 

• Poster presentation, abstracts or articles without enough 

information about the intervention. 

• Duplicate articles were removed. 

• Non interventional studies such as cross sectional studies 

or duplicate studies, literature reviews and meta analysis. 

 

3. Result 
 

A total of 16,100 records were identified through database 

searching, while no additional records (n = 0) were identified 

from other sources. After removing 3,348 duplicate records, 

12,752 unique records remained for title and abstract 

screening. During the screening process, 12,185 records were 

excluded because they did not meet the inclusion criteria. The 

remaining 567 full-text articles were assessed for eligibility. 

Of these, 553 articles were excluded after full-text review due 

to not meeting the predefined eligibility criteria. Finally, 14 

studies fulfilled all the inclusion criteria and were included in 

the review. 

 

Most interventions demonstrated significant improvement in 

attention, memory, and executive functioning. VR/AR-based 

exercises, yoga, and aerobic programs enhanced cognitive 

and psychosocial outcomes. Computer-assisted and home-

based telerehabilitation programs improved patient 

engagement and feasibility. Combined aerobic-strength 

training and early rehabilitation programs positively impacted 

both physical and cognitive performance. 

 
S.  

No. 

First Author 

And Year 
Intervention Outcome 

1. 
Chiara Zucchella 

201317 

A four-week RCT had patients complete 16 one-hour 

sessions of progressively challenging cognitive exercises 

targeting orientation, attention, reasoning, and memory. 

1) Mini Mental State Examination (MMSE) 

2) Frontal Assessment Battery (FAB)  

3) Attentive Matrices verbal fluency  

2. 
Seoyon Yang 

201418 

A randomized controlled trial used the IREX VR system for 

individualized physical training and the ComCog program 

for tailored cognitive exercises to improve attention and 

memory. 

1) Computerized Neuropsychological test  

2) Forward and backward digit span tests (DSTs) 

3) Verbal learning tests  and visual learning tests. 

3. 
Marta Maschio 

201519 

A pilot study used the personalized TNP software’s 10-week 

psychologist-supervised RehabTr program to improve 

1) Mini Mental State Examination 

2) Frontal Assessment Battery  
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memory, attention, visuospatial skills, language, and 

reasoning in patients with focal brain lesions. 

3) Clock Drawing test 

4) Span forward and backward  

4. 

Michelle C. 

Janelsins 

201620 

A randomized controlled trial tested the YOCAS©® 8-

session Hatha–Restorative yoga program, delivered twice 

weekly in groups and incorporating movement, breath, 

meditation, visualization, afirmation for cancer survivors. 

1) MD Anderson Symptom Inventory (MDASI) 

2) Pittsburgh Sleep Quality Index (PSQI) 

5. 
Bonnie Carlson-

Green 201721 

A pilot study delivered 35 game-based Cogmed® sessions 

over 8–12 weeks to improve verbal and visuospatial working 

memory. 

1) The Automated Working Memory 

Assessment (AWMA) 

2) The Behavior Rating Inventory of Executive 

Function 

6. 
Magnus Sabel 

201722 

A randomized pilot study used a home-based Nintendo® 

Wii™ program, requiring 30 minutes of activity at least 5 

days a week for 10–12 weeks, with games promoting 

physical exercise and balance training. 

1) Rey Auditory Verbal Learning Test 

2) Rey Complex Figure Test. 

7. 

Sophie D. van der 

Linden 

201823 

A pilot study evaluated the ReMind telerehabilitation 

program, a six-module sequential cognitive training system 

combining compensation strategies, psychoeducation, and 

practical exercises to improve attention, planning, and 

memory. 

1) The computerized neuropsychological test 

battery  

2) Cognitive Failures Questionnaire (CFQ) 

3) Hospital Anxiety and Depression Scale 

(HADS) 

8. 

Nadine M. 

Richard 

201924 

A pilot RCT compared eight-session, brain tumor–adapted 

Goal Management Training with a Brain Health Program 

control and a wait-list group, using weekly 2-hour sessions 

and homework to evaluate strategy-based vs. general 

cognitive approaches. 

1) Sustained Attention to Response Task 

(SART) 

2) Hopkins Test of Verbal Memory-Revised 

(HVLT-R) 

3) Frontal Systems Behavior Scale 

9. 
Karin Gehring 

202025 

A pilot RCT tested a 6-month home-based aerobic program 

with three tailored weekly sessions, supported by 

physiotherapist guidance using real-time heart-rate data from 

a GPS watch. 

1) Visual Verbal Learning Test 

2) MOS Cognitive Functioning Scale 

3) Cognitive Failure Questionnaire 

10. 
Katarzyna Hojan 

202026 

A prospective observational trial provided tailored rehab for 

brain tumor patients, with inpatients doing 150 min/day × 

6 days and outpatients 120 min/day × 5 days, including 

cycling, treadmill, Pilates, yoga, and fitness at 60–75% 

Hrmax. 

1) Functional Independence Measure 

2) Addenbrooke’s Cognitive Examination III 

(ACE III). 

3) The Functional Assessment of Cancer 

Therapy—Cognitive Scale (FACT-Cog) 

11. 
Elizabeth Cox 

202027 

A controlled crossover trial delivered 12 weeks of 90-

minute, thrice-weekly group or combined group/home 

aerobic training at ≥80% peak heart rate, with home sessions 

added for accessibility, while controls maintained usual 

activity. 

1) Visual-motor Latency in Go / Go-No-Go tasks 

2) The 6-Minute Walk Test (6MWT) 

12. 

Sophie D. van der 

Linden 

202128 

A randomized controlled trial tested the 10-week ReMind 

tablet-based cognitive rehab program, offering six modules 

with psychoeducation, strategy training, and attention games 

for 3 hours/week to improve attention, planning, memory, 

and cognitive functions. 

1) The Cognitive Failures Questionnaire  

2) Behaviour Rating Inventory of Executive 

Function 

3) Hospital Anxiety and Depression Scale 

13. 
Esra Dülger 

202229 

A randomized crossover study implemented a 6-week 

Combined Aerobic and Strength Training program, with 30-

minute treadmill aerobic sessions three times per week 

followed by calisthenics and weight exercises. 

A separate 6-week yoga program involved 60-minute 

sessions, three times per week, focusing on flexibility, 

balance, and relaxation. 

1) Pittsburg Sleep Quality Index 

2) Hospital Anxiety and Depression Scale 

(HADS) 

3) Montreal Cognitive Assessment Scale 

(MOCA).  

14. 
Anna Pieczyn´ska 

202330 

A randomized clinical trial tested a 30-day, 5-times/week, 

60-minute AR-based Neuroforma rehabilitation program 

with visual biofeedback, balance training, and interactive 

virtual tasks during radiotherapy 

The control group maintained normal daily activities, logged 

them, and followed standard physical activity guidelines 

without AR-based exercises. 

1) 6-Minute Walk Test 

2) Time Up and Go test  

3) Functional Independent Measure scale; 

4) Addenbrooke’s Cognitive Examination III 

(ACE III) 

 

4. Discussion 
 

This scoping review's primary objective was to methodically 

map, compile, and evaluate the body of research on cognitive 

rehabilitation and physiotherapy therapies for improving 

cognitive function in brain tumor survivors. Patients with 

brain tumors frequently experience long-lasting 

neurocognitive deficits in executive, memory, and attention. 

 

Therapeutic approaches including cognitive retraining, 

virtual reality (VR), yoga, physical exercise, and 

telerehabilitation are key to restoring neurocognitive 

capabilities after brain tumor treatment by driving adaptive 

neuroplasticity. As highlighted by Zucchella et al. (2013), 

initiating cognitive therapy early accelerates functional 

recovery by reactivating remaining neural pathways through 

repetitive, targeted exercises.17  
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In order to strengthen attentional, executive, and visual 

feedback circuits, virtual reality and augmented reality 

interventions- like those assessed by Yang et al. (2014) and 

Pieczynska et al. (2023)- integrate concurrent sensory and 

cognitive stimulation.18,30 Additionally, specialist software 

platforms, such as the customized TNP RehabTr program 

examined by Maschio et al. (2015), provide exercises 

overseen by psychologists that are specifically designed to 

target areas such as memory, reasoning, and visuospatial 

abilities.19 

 

Structured working memory interventions like Cogmed® 

(Carlson-Green et al., 2017) and active exergaming programs 

like Nintendo® WiiTM (Sabel et al., 2017) show promise for 

enhancing verbal working memory, balance, and motor-

process skills in everyday activities in pediatric and young 

adult populations.21,22 

 

Both cognitive and psychosocial healing are greatly aided by 

planned exercise programs and mind-body therapies. By 

controlling physiological stress, sleep architecture, and 

systemic cortisol levels- all of which support hippocampal 

integrity- methods like the YOCAS©® yoga program 

(Janelsins et al., 2016) and combined yoga/exercise protocols 

(Dülger et al., 2022) improve neurocognition and lessen self-

reported memory problems.20,29 

 

In order to promote structural neural growth and synaptic 

connectivity, physically demanding gaming (Sabel et al., 

2017) and customized aerobic and resistance training (Hojan 

et al., 2020; Cox et al., 2020) stimulate dopaminergic 

pathways, increase cerebral perfusion, and upregulate brain-

derived neurotrophic factor (BDNF).22,26,27 Furthermore, 

accessible digital platforms such as the ReMind 

telerehabilitation program (van der Linden et al., 2018; van 

der Linden et al., 2021) and strategy-based approaches such 

as Goal Management Training (Richard et al., 2019) show 

high feasibility, patient engagement, and effectiveness in 

addressing executive dysfunction, planning, and everyday 

cognitive failures. Combining multifaceted physical, 

cognitive, and emotional rehabilitation techniques ultimately 

produces synergistic results that maximize brain tumor 

survivors' long-term neuroplastic recovery and functional 

independence.23,24,28 

 

5. Conclusion 
 

Therapeutic interventions for brain tumor patients show 

multifaceted benefits. Computerized/VR Training and 

Specialized Cognitive Rehabilitation (e.g., GMT) enhance 

attention, memory, and executive functions. Aerobic and 

Combined Exercise Programs improve physical function, 

quality of life, and subjective neurocognition. Furthermore, 

approaches like yoga reduce patient-reported memory 

difficulty, and Active Video Gaming improves motor and 

process skills in daily activities.  

 

Declaration by Authors 
 

Ethical Approval: Approved 
 

Acknowledgement:  

I would like to extend my deepest gratitude to the 

management of Pravara Institute of Medical Sciences, Loni 

for giving the ethical approval. I wish to express my deep 

gratitude to my project In-charge Dr. Shyam Kurapati (PT), 

Dr. Upasna Barthwal and all teaching staff who have helped 

me to choose the project and provided me with constant 

guidance and support throughout the completion of this 

project.   

- Sagar Sangtani 

 

Source of Funding: None 

 
Conflict of Interest: The authors declare no conflict of 

interest. 
 

References 
 

[1] Greenberg MS. Greenberg's Handbook of 

Neurosurgery. 10th ed. New York: Thieme Medical 

Publishers; 2023. 

[2] Janelsins MC, Kesler SR, Ahles TA, Morrow GR. 

Prevalence, mechanisms, and management of cancer-

related cognitive impairment. Int Rev Psychiatry. 2014; 

26: 102-113. 

[3] Kohli S, Griggs JJ, Roscoe JA, et al. Self-reported 

cognitive impairment in patients with cancer. J Oncol 

Pract. 2007;3:54 59. 

[4] Castellon SA, Ganz PA, Bower JE, Petersen L, 

Abraham L, Greendale GA. Neurocognitive 

performance in breast cancer survivors exposed to 

adjuvant chemotherapy and tamoxifen. J Clin Exp 

Neuropsychol. 2004; 26: 955-969. 

[5] Hurria A, Zuckerman E, Panageas KS, et al. A 

prospective, longitudinal study of the functional status 

and quality of life of older patients with breast cancer 

receiving adjuvant chemotherapy. J Am Geriatr Soc. 

2006; 54: 1119-1124. 

[6] Hermelink K, Untch M, Lux MP, et al. Cognitive 

function during neoadjuvant chemotherapy for breast 

cancer: results of a prospective, multicenter, 

longitudinal study. Cancer. 2007; 109: 1905-1913. 

[7] Wefel JS, Lenzi R, Theriault RL, Davis RN, Meyers 

CA. The cognitive sequelae of standard-dose adjuvant 

chemotherapy in women with breast carcinoma: results 

of a prospective, randomized, longitudinal trial. Cancer. 

2004; 100: 2292-2299. 

[8] Bradley CJ, Neumark D, Bednarek HL, Schenk M. 

Shortterm effects of breast cancer on labor market 

attachment: results from a longitudinal study. J Health 

Econ. 2005; 24: 137-160.  

[9] Wefel JS, Kesler SR, Noll KR, Schagen SB. Clinical 

characteristics, pathophysiology, and management of 

noncentral nervous system cancer‐related cognitive 

impairment in adults. CA: a cancer journal for 

clinicians. 2015 Mar;65(2):123-38. 

[10] Boykoff N, Moieni M, Subramanian SK. Confronting 

chemobrain: an in-depth look at survivors’ reports of 

impact on work, social networks, and health care 

response. Journal of cancer survivorship. 2009 Dec; 3: 

223-32. 

[11] Liu R, Page M, Solheim K, Fox S, Chang SM (2009) 

Quality of life in adults with brain tumors: current 

knowledge and future directions. Neuro-oncology 

Paper ID: SR26809125811 DOI: https://dx.doi.org/10.21275/SR26809125811 718 

http://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Impact Factor 2025: 7.089 

Volume 15 Issue 8, August 2026 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

11(3):330–339. https ://doi. org/10.1215/15228 517-

2008-093 

[12] Gehrke AK, Baisley MC, Sonck AL, Wronski SL, 

Feuerstein M (2013) Neurocognitive deficits following 

primary brain tumor treatment: systematic review of a 

decade of comparative studies. J Neuro-oncol 

115(2):135–142. https ://doi.org/10.1007/s1106 0-013-

1215-2. 

[13] Kirkman MA, Hunn BHM, Thomas MSC, Tolmie AK. 

Influences on Cognitive Outcomes in Adult Patients 

with Gliomas: A Systematic Review. Frontiers in 

Oncology. 2022.  

[14] Shah K, Bhartia V, Moiyadi AV, et al. Tumor Location 

and Neurocognitive Function—Unravelling the 

Association and Identifying Relevant Anatomical 

Substrates in Intra-axial Brain Tumors. Neuro-

Oncology Advances. 2024. 

[15] Erickson KI, Voss MW, Prakash RS, et al. Exercise 

Training Increases Size of Hippocampus and Improves 

Memory. Proceedings of the National Academy of 

Sciences. 2011.  

[16] Cotman CW, Berchtold NC. Exercise: A Behavioral 

Intervention to Enhance Brain Health and Plasticity. 

Trends in Neurosciences. 2007. 

[17] Zucchella C, Capone A, Codella V, De Nunzio AM, 

Vecchione C, Sandrini G, Pace A, Pierelli F, Bartolo M. 

Cognitive rehabilitation for early post-surgery 

inpatients affected by primary brain tumor: a 

randomized, controlled trial. Journal of neuro-oncology. 

2013 Aug;114(1):93-100. 

[18] Yang S, Chun MH, Son YR. Effect of virtual reality on 

cognitive dysfunction in patients with brain tumor. 

Annals of rehabilitation medicine. 2014 Dec 

24;38(6):726-33.. 

[19] Maschio M, Dinapoli L, Fabi A, Giannarelli D, 

Cantelmi T. Cognitive rehabilitation training in patients 

with brain tumor-related epilepsy and cognitive deficits: 

a pilot study. Journal of Neuro-oncology. 2015 

Nov;125(2):419-26. 

[20] Janelsins MC, Peppone LJ, Heckler CE, Kesler SR, 

Sprod LK, Atkins J, Melnik M, Kamen C, Giguere J, 

Messino MJ, Mohile SG. YOCAS©® yoga reduces 

self-reported memory difficulty in cancer survivors in a 

nationwide randomized clinical trial: investigating 

relationships between memory and sleep. Integrative 

cancer therapies. 2016 Sep;15(3):263-71. 

[21] Carlson-Green B, Puig J, Bendel A. Feasibility and 

efficacy of an extended trial of home-based working 

memory training for pediatric brain tumor survivors: A 

pilot study. Neuro-Oncology Practice. 2017 Jun 

1;4(2):111-20. 

[22] Sabel M, Sjölund A, Broeren J, Arvidsson D, Saury JM, 

Gillenstrand J, Emanuelson I, Blomgren K, Lannering 

B. Effects of physically active video gaming on 

cognition and activities of daily living in childhood 

brain tumor survivors: a randomized pilot study. Neuro-

oncology practice. 2017 Jun 1;4(2):98-110. 

[23] Van Der Linden SD, Sitskoorn MM, Rutten GJ, Gehring 

K. Feasibility of the evidence-based cognitive 

telerehabilitation program Remind for patients with 

primary brain tumors. Journal of Neuro-oncology. 2018 

May;137(3):523-32. 

[24] Richard NM, Bernstein LJ, Mason WP, Laperriere N, 

Maurice C, Millar BA, Shultz DB, Berlin A, Edelstein 

K. Cognitive rehabilitation for executive dysfunction in 

brain tumor patients: a pilot randomized controlled trial. 

Journal of Neuro-Oncology. 2019 May 1;142(3):565-75 

[25] Gehring K, Stuiver MM, Visser E, Kloek C, Van Den 

Bent M, Hanse M, Tijssen C, Rutten GJ, Taphoorn MJ, 

Aaronson NK, Sitskoorn MM. A pilot randomized 

controlled trial of exercise to improve cognitive 

performance in patients with stable glioma: a proof of 

concept. Neuro-oncology. 2020 Jan 11;22(1):103-15. 

[26] Hojan K, Gerreth K. Can multidisciplinary inpatient and 

outpatient rehabilitation provide sufficient prevention 

of disability in patients with a brain tumor?-  case-series 

report of two programs and a prospective, observational 

clinical trial. International Journal of Environmental 

Research and Public Health. 2020 Sep;17(18):6488. 

[27] Cox E, Bells S, Timmons BW, Laughlin S, Bouffet E, 

de Medeiros C, Beera K, Harasym D, Mabbott DJ. A 

controlled clinical crossover trial of exercise training to 

improve cognition and neural communication in 

pediatric brain tumor survivors. Clinical 

Neurophysiology. 2020 Jul 1;131(7):1533-47. 

[28] Van Der Linden SD, Rutten GJ, Dirven L, Taphoorn 

MJ, Satoer DD, Dirven CM, Sitskoorn MM, Gehring K. 

eHealth cognitive rehabilitation for brain tumor 

patients: results of a randomized controlled trial. Journal 

of Neuro-oncology. 2021 Sep;154(3):315-26. 

[29] Dülger E, Mut M, Erbas T, Sahiner L, Vardar Yağlı N, 

Bilgin S. Effects of combined aerobic-strength training 

and yoga on quality of life and related parameters in 

women with pituitary adenoma after surgery: a 

randomized crossover study. European Journal of 

Endocrinology. 2022 Jun;186(6):667-75. 

[30] Pieczyńska A, Zasadzka E, Pilarska A, Procyk D, 

Adamska K, Hojan K. Rehabilitation exercises 

supported by monitor-augmented reality for patients 

with high-grade glioma undergoing radiotherapy: 

results of a randomized clinical trial. Journal of Clinical 

Medicine. 2023 Oct 29;12(21):6838. 

 

Paper ID: SR26809125811 DOI: https://dx.doi.org/10.21275/SR26809125811 719 

http://www.ijsr.net/



