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Unique Academic Medical Specialty

• Elderly Care Medicine (1990-2009: nursing home medicine)

• 3y postgraduate training program

• Incl. (geriatric) rehabilitation, long-term care, 
palliative care

• Advance Care Planning

• Specific target groups, e.g. severe ABI, PDOC

Koopmans, Lavrijsen, Hoek. J Am Med Dir Assoc 2013; 2017

https://www.sciencedirect.com/science/article/pii/S1525861013004623?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S152586101730292X?via%3Dihub


Long-term care PDOC in the 80s

• Patients without consciousness, without 
rehabilitation

• Families without hope

• Professionals without specialty

• Everyone without knowledge

• First landmark case (Stinissen 1974-1990)

• Problematic long-term care 

Coma patients Jan Lavrijsen at TEDxRadboudU 2013 

http://www.youtube.com/watch?v=BrRTFUp7NLU

http://www.youtube.com/watch?v=BrRTFUp7NLU


PDOC in The Netherlands    

• > 90s:  ethical & medico-legal framework

• Lowest prevalence UWS: 0.2/100.000 (2003, 2012)

• Lowest prevalence MCS: 0.2-0.3/100.000 (2021)

• < 2019: specialized rehab. reimbursed up to the 
age of 25

• 2012: 54% UWS patients no access to rehab.

• 2021: 53% MCS-patients admitted to rehab.

• Cohort UWS 2021-2018: 50% withdrawal ANH, 
survival > 33 y

Lavrijsen et al JNNP 2005; Van Erp et al Eur J Neurol 2014; JAMDA 2015; Ann Neurol 2020; Overbeek et al Neurology 2023; 

https://jnnp.bmj.com/content/76/10/1420
https://onlinelibrary.wiley.com/doi/10.1111/ene.12483
https://www.jamda.com/article/S1525-8610(14)00692-6/references
https://onlinelibrary.wiley.com/doi/10.1002/ana.25624
https://pmc.ncbi.nlm.nih.gov/articles/PMC10662977/


Vicious circle
< 2019

End-of-life decisions
Tendency to 

discontinue treatment

Epidemiology

Low number of patients

Chances of recovery 
unknown

Care organization
Suboptimal treatment

Van Erp et al. Ann Neurol 2020; Thesis

•  Undertreatment in the acute and postacute 
phase leads to overtreatment in long-term care

https://onlinelibrary.wiley.com/doi/10.1002/ana.25624


Expertise Network Severe Acquired Brain Injury 
(EENnacoma, > 2016)

• EENnacoma = ‘ONE after coma’

• Research Group: ‘Nobody should fall between
the cracks’, Radboudumc (2012)

• 9 care organizations:
• 1 Specialized Rehabilitation Center (PDOC) 

• 8 Nursing Homes

• Professionals in the lead

• ‘Figureheads’ to connect science and practice

• Mission and vision



Appropriate Care for Patients with PDOC 

• Based on science and best practice

• Adequate rehabilitation

• Network of expertise

• Chain of care, mobile team

2018, Brain Foundation Netherlands

https://www.hersenstichting.nl/webwinkel/producten/summary-of-the-description-of-appropriate-care-for-people-with-long-term-consciousness-disorders/


National Care Standard TBI

• Supraregional and national organization of 
care for adults with sever traumatic brain 
injury and PDOC

Statement: 

• ‘Let the content of this care be leading for 
organization and funding’

• Upcoming: New Care Standard TBI/stroke 
recommends access to the specialized chain 
of care  

Care Standard Traumatic Brain Injury
Brain Foundation Netherlands, 2014





Early Intensive Neurorehabilitation

• 1987: developed for children & young adults (0-25y)

• 1994: specialized team (directed by rehabilitation physician)

• Two-thirds of patients regained consciousness

• < 2019 reimbursed up to the age of 25

• > 2019 for all ages

• Reimbursed by Dutch basic Health Insurance Act (Zvw)

Eilander et al. Brain Inj 2005; Scientifc Report, Thesis

https://www.tandfonline.com/doi/abs/10.1080/02699050400025299


Early Intensive Neurorehabilitation

• Centralized in a single rehabilitation center

• Maximum of 14 weeks treatment

• 20-25 therapies weekly, 5x30 min daily

• Intensive counceling families

• 44% regained consciousness, 6% mortality

Driessen et al Annals of Phys Rehab Med 2024

https://doi.org/10.1016/j.rehab.2024.101838


Prolonged Intensive Neurorehabilitation

• After Early Intensive Neurorehabilitation

• In 3 dedicated nursing homes 

• Up to 2 years postinjury, 4-8 beds 

• Multidisciplinary team (directed by Elderly Care Physician)

• Intensive counceling families

• Advance Care Planning

• Care Program (2022)

• Reimbursed by the Long-term care act (Wlz)



Nationwide prospective cohort study 
Intensive Neurorehabiliation (EIN & PIN)

Quantitative outcomes

• Level of Consciousness

• Functional outcome

• Complications, mortality

• Quality of life

• Burden of relatives

• Cost effectivity

Qualitative outcomes

• Quality of life

• Quality of dying

• Decision-making, ethical 
dilemmas

• Impact on relatives

• Impact on professional 
caregivers

Daniële Driessen et al. BMC Neurol 2021 Manju Sharma-Virk et al. BMC Neurol 2021

https://bmcneurol.biomedcentral.com/articles/10.1186/s12883-021-02099-7
https://bmcneurol.biomedcentral.com/articles/10.1186/s12883-021-02158-z


Chronic PDOC Care

• After Prolonged Intensive Neurorehabilitation

• In 2-4 Regional Centers of Expertise 

• Minimum 2-4 beds

• Multidisciplinary team (directed by Elderly Care Physician)

• Care program (2022), including:
• Advance Care Planning

• Moral deliberations

• End-of-life decision-making

• Family guidance



New support: Centers of Expertise in Long-Term Care

• Under direction of Ministry of Health & Welfare and Sports

• 8  target groups ‘Low Prevalence, High Complexity’ 

• Including PDOC

• To improve quality of care, (knowledge) infrastructure

• Transitional phase > 2021 

• Audit proof criteria, independent audits

• After approval ongoing funding:
• Knowledge Center

• Centers of Expertise long-term care KPMG Advisory, report 2019
Centers of Expertise Long Term Care



Topics audit Knowledge Center PDOC

• Expertise

• Findability

• Research infrastructure, agenda

• Funding, grants

• Collaboration

• Competency profiles, education

• Development of products

• Implementation

• Shared data system

June 2023, Certificate Celebration PDOC

Met all criteria at maximum level: 4 y accr.



Uniform registration in PDOC network

Preview
Dashboard
Example



What was helpful?

• Facts, (prevalence) studies 

• Unity among experts, EENnacoma

• (Com)passion

• Personal commitment, trust

• Support families, organizations, agencies

• No financial, religious or political 
incentives

• Societal impact, media attention, blogs, ..



Lessons to cross bridges

• Appropriate care in each 
phase is possible

• Nobody with PDOC falls 
between the cracks!

Jan.Lavrijsen@Radboudumc.nl
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