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Abstract: High rates of morbidity and mortality indicate that stroke is a major health concern. Unfortunately, the management of ischemic 
stroke is hindered by several obstacles, particularly in developing countries such as Indonesia, where the burden of morbidity and mortality 
remains high. In this literature review, we intend to conduct a thorough investigation and analysis of the obstacles to stroke thrombectomy in 
developing countries, with a focus on Indonesia. Even though numerous studies and recent advances in thrombectomy techniques have been 
developed, many centers around the world continue to struggle to implement them. The majority of these institutions are located in 
developing nations like Indonesia. It faces numerous obstacles, including a lack of public awareness, infrastructure, human resources, and 
financial difficulties. The absence of early education and large-scale campaigns contributes to the dearth of public awareness. Inadequate 
imaging facilities, prehospital and referral systems, as well as disparities in healthcare expenditure and accessibility, contribute to the 
absence of infrastructure. Inadequate numbers of neurointerventionists, neurologists, and neurosurgeons, as well as a disparate distribution 
of these professionals, contribute to human resource issues. Inadequate national insurance coverage, high import tariffs on medical devices, 
and the high cost of healthcare have a negative impact on the financial situation. We provide related strategies regarding the current situation 
in Indonesia based on the recent evidence and comparison with developed countries. Academic institutions, medical associations, and 
government agencies must collaborate to overcome these challenges. 
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Introduction
Ischemic stroke is a cerebrovascular disorder characterized by acute episode of focal neurological dysfunction that persists for 
more than 24 hours, decreased blood flow to the brain tissues, which can be caused by atherosclerosis or thromboembolism.1 

Cardioembolic stroke and atherothrombotic stroke are the highest in-hospital mortality among the subtypes of ischemic stroke 
and short-term prognosis compared with other ischemic stroke subtypes. Clinical characteristics detected at the time of stroke 
start can aid in identifying cardioembolic from atherothrombotic infarctions and critical for the utilization of therapeutics.2 

Globally, the incidence of ischemic stroke is rising, affecting both developed and developing countries. In 2019, the Global 
Burden of Disease study ranked stroke as the second leading cause of death, accounting for 11.6% (10.8–12.2) of total deaths, and 
the third leading cause of combined death and disability, accounting for 5.7% (5.1–6.2) of total DALYs (Disability-Adjusted Life 
Years).3 From 1990 to 2019, the absolute number of incident strokes increased by 70.0% (67.0–73.0), prevalent strokes increased 
by 85.0% (83.0–88.0), stroke-related fatalities increased by 43.0% (31.0–55.0), and DALYs due to stroke increased by 32.0% 
(22.0–42.0).3 In the Southeast Asian region, the incidence of ischemic stroke per 100,000 individuals in thirteen nations increases 
every year (Figure 1). In general, it is evident that the incidence of ischemic stroke has shown an exponentially rising trend in the 
majority of countries since 1990, with the exception of Myanmar, Mauritius, and the Maldives. Indonesia initially ranked third in 
terms of the highest incidence rate and then saw notable growth, notably from 2017 to 2019, with the number of new cases rising 
from 121 to 128 per 100,000 individuals. If 30% of that is caused by Large Vessel Occlusion (LVO), it would be estimated that 
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the number of LVO cases every year will be between 326.700 and 345.600 (based on Indonesia’s population of 270 million in 
2019). This increasing trajectory is predicted to persist in the foreseeable future.4

Acute ischemic stroke poses a significant hazard to life, particularly when large blood vessels become occluded large 
vessel.5 Initial treatment for ischemic stroke consisted of intravenous thrombolysis (IVT) and endovascular thrombectomy 
(EVT).6,7 However, it was studied that the efficacy and treatment rates of alteplase for LVO were relatively low.7 In 2015, 
thrombectomy therapy became the standard treatment for patients with LVO with enhanced safety and efficacy.5–7 In 2018, 
two trials showed that acute ischemic stroke patients with onsets more than golden hour (>6 hours) could benefit from EVT 
through selected perfusion imaging (DAWN and DEFUSE 3).8,9 Recently, several trials in 2023 showed the benefits of 
thrombectomy even in large infarct cores (ANGEL-ASPECT and SELECT-2).10,11 Recent evidence of EVT in posterior 
circulation stroke generated significant benefit for patient over alone medical therapy such.12

Unfortunately, there are many barriers to the management of ischemic stroke, particularly in developing nations like 
Indonesia which the burden of morbidity and mortality remains high.13,14 To improve healthcare services and reduce the 
morbidity and mortality associated with stroke, it is crucial to address obstacles in the pre-hospital and in-hospital phases, 
as well as those related to infrastructure and financial resources.14 In this literature review, we intend to investigate and 
analyze comprehensively the barriers to stroke thrombectomy in developing countries, with a particular focus on 
Indonesia. Understanding these obstacles is crucial for devising effective strategies and interventions to surmount the 
obstacles associated with thrombectomy implementation in resource-limited settings. By identifying and addressing these 
obstacles, we can improve the quality of stroke care, reduce the burden of stroke-related disability and mortality, and 
ultimately improve the overall landscape of stroke management in developing nations, such as Indonesia.

Materials and Methods
The method of this study is a scoping literature review using international and national publications through various databases 
in terms of research articles, reports, and working papers published in the last decade (2015–2023) using keywords 

Figure 1 Incidence of Ischemic Stroke Among Southeast Asian Countries. Note: Adapted from Institute for Health Metrics and Evaluation. Global Burden Disease 2019 
[Internet]. 2019 [cited 2023 Nov 24]. Available from: https://vizhub.healthdata.org/gbd-compare/. Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License (https://creativecommons.org/licenses/by-nc-nd/4.0/).4
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“endovascular thrombectomy”, “stroke”, “developing countries” in order to enrich the strategies which developed by the 
authors related to the current situation in Indonesia. The sources such as The Lancet Neurology, The New England Journal of 
Medicine, European Heart Journal, Bulletin of World Health Organization, International Journal of Stroke, Quantitative 
Imaging in Medicine and Surgery, American Journal of Neuroradiology, Journal of Neurointerventional Surgery, BMC 
Neuroscience, AHA Journal, Journal of Stroke, JAMA Neurology, web page and regulation of Ministry of Health of Republic 
of Indonesia, Global Burden Diseases 2019, several working papers, and reports.

Results
Recent advancements in treatment for acute ischemic stroke such as IVT and EVT have revolutionized the treatment of 
acute ischemic stroke, especially in LVO. Significant outcomes of EVT reducing the economic burden due to the globally 
high-cost effectiveness and time-sensitive. Even though numerous studies and recent advances in thrombectomy 
techniques have been developed, many centers worldwide still struggle to implement them. The majority of these 
institutions are located in developing countries, such as Indonesia. Regarding the previous study titled Pragmatic 
solutions to reduce the global burden of stroke: a World Stroke Organization–Lancet Neurology Commission, they 
used four pillars as a basis of the assessment such as surveillance, prevention, acute care, and rehabilitation.15 

Nonetheless, authors in this study provide numerous recommendations and strategies based on the current challenges 
in Indonesia such as infrastructure, human resources, emergency medical services, financial issues, and a lack of public 
awareness to generate recent evidence and comparison with developed countries. Findings of the previous study listed in 
Table 1.

Discussion
Optimizing Reperfusion Therapy in Early Time Windows
The standard treatment for acute ischemic stroke has been thrombolysis, specifically the symptoms onset of 4.5 hours. 
With the advent of EVT, however, the role of IVT in the modern era has been called into question. New results from 
a recent study suggest that using intravenous thrombolysis both alteplase and tenecteplase (TNK) along with EVT lead to 
better outcomes.21 The study demonstrated that TNK led to a higher rate of angiographic reperfusion and improved 
clinical outcomes without increasing the risk of bleeding.21 Multiple randomized controlled trials have presented 
compelling evidence supporting the use of EVT in specific patient populations.8 In addition, recent studies have 
investigated the efficacy of EVT in patient subgroups previously excluded from randomized trials. Patients with large 
ischemic core strokes constitute one of these subgroups. Prior trials largely precluded patients with an Alberta Stroke 
Programme Early CT Score (ASPECTS) of less than 6, leaving the efficacy of EVT in this population uncertain.22–25 The 
SELECT study, however, was limited to patients with ASPECTS 5 or extensive ischemic foci on CT perfusion.26 At 90 
days, the EVT group demonstrated a significant increase in functional independence compared to the medical therapy 
group even in patients with significant ischemic centers. Significant outcomes of EVT reducing the economic burden due 
to the globally high cost-effectiveness and time-sensitive (Table 2).27

Table 1 The Primary Findings of the EVT Barriers

Obstacles Findings of the Main Study

Infrastructure Inadequate transportation infrastructure, geographical barriers, scarcity of ambulances equipped, and the 

dearth of well-developed referral systems.16

Human Resources Limited number of neurointerventionist to conduct stroke protocols.17

Emergency Medical Services Specialized stroke care within ambulances remains not establish, and the limited number of stroke centers.18

Financial Issues The paucity of mechanical thrombectomy coverage by national insurance has significant repercussions19

Lack of Public Awareness The community does not familiar with F.A.S.T20

Abbreviations: EVT, Endovascular Thrombectomy; F.A.S.T, Face.Arm.Speech.Time signs of Stroke.
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The subgroup of patients with moderate strokes, medium vessel occlusion (MeVO) and proximal LVO are also of 
interest. In general, these patients were excluded from previous trials, making it difficult to determine the benefits of EVT 
in this population. Regarding the poor natural history of MeVO, EVT trial seemed appropriate due to efficacy and safety 
evidence in middle cerebral artery segment occlusion. Nevertheless, numerous issues such as adequate devices and 
techniques for MeVO thrombectomy must be devised and evaluated, establish adequate outcome measurement tools is 
necessary.28 Nowadays, additional evidence of EVT in MeVO will be generated by ongoing trials such as DISTAL 
(performed all EVT techniques), DISCOUNT (performed EVT in AIS related to a distal arterial occlusion), ESCAPE- 
MeVO (performed EVT with Solitaire X (Medtronic, USA)), and DISTALS (performed EVT with Tigertriever 13 (Rapid 
Medical, Yokneam, Israel)).29–32 A crucial part of EVT is giving thrombolysis before thrombectomy. This is in addition 
to choosing the right patient and time window.33

Increase the Number, Capability, and Distribution of Neurointerventionists by 
Fellowship Program
In developing countries like Indonesia, implementation of EVT faces several challanges, including lack resources: there 
are not enough health care services, including neurointerventionists, and doctors do not aware how to conduct stroke 
protocols.17 To address these challenges, strategic measures are required, such as increasing the number and distribution 
of specialized neurointerventionists, enhancing training programs and capacity-building initiatives, and encouraging 
hospitals to implement stroke protocols.

The lack of neurointerventionists in Indonesia is a significant barrier to the widespread use of EVT for ischemic stroke 
patients. Investing in the training and education of healthcare professionals in the field of neurointervention is essential for 
addressing this issue. Essential steps include the development of specialized fellowship programs and the provision of training 
opportunities for practitioners to learn neurointervention techniques and stroke protocols. Collaboration with international 
institutions can also facilitate knowledge exchange and capacity building, thereby bridging the disparity in specialized 
knowledge. World Federation for Interventional Stroke Treatment (WIST) can provide information, courses, and training 
guidance to the neurointerventionist. WIST are using their guidelines and establishing clinical knowledge and procedural skills 
to raise the capability requirements of interventionalist to perform endovascular stroke intervention.34 Likewise, collaborate 
with ANGELS Academy provide e-learning program for stroke care knowledge and skills is potential to enhance the 
competency of neurointerventionist.35 Providing a proctoring session to the fellow via telemedicine can increase the rate of 
IVT in many hospitals. Proctoring is under neurointerventionist responsibilities.

Currently, Indonesia still requires many neurointerventionists until 2024. Therefore, one of the recommendations for 
optimizing Stroke Service Hospitals in Indonesia is to increase the number of centers of neurointerventional fellowships 

Table 2 Global Cost-Effectiveness of Recanalization Using Mechanical Thrombectomy.27

Onset-to-Recanalization

≤ 6 Hours > 6 Hours No Recanalization

Hospital Stay 9.8 ± 5.8 13.2 ± 8.1 16.7 ± 19.3

Rehabilitation stay (day) 87.2 ± 136.4 133.7 ± 152.4 224 ± 130.3

1-year rehabilitation cost $16,024 ± 12,320 $21,002 ± 15,504 $29,382 ± 17,403

Functional dependence 70% 40% 6%

Home discharge 72% 50% 21%

Mortality 10% 16% 43%

Cost-utility ratio $27,829/QALY $24,647/QALY Baseline

Note: Data from Jeong et al.27 

Abbreviation: QALY, Quality-Adjusted Life Years.
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which are expected to generate an output of 40 neurointerventionists per year. In early 2023, six Centers of 
Neurointervention Specialist Hospital opened fellowship programs with a training period of one year. If the capacity 
of fellows per semester above is sufficient, the target to increase the number of neurointerventionists can be achieved.

Creating favorable conditions for neurointerventionists to function in Indonesia is likewise essential. This involves 
offering competitive compensation, attractive benefits, and opportunities for career advancement to attract and retain 
qualified employees. Establishing centers of excellence for neurointervention can attract neurointerventionists and 
nurture a thriving ecosystem. By addressing the lack of neurointerventionists and increasing the availability of mechan
ical thrombectomy services, more stroke patients in Indonesia will have access to this lifesaving treatment.

In addition, a lack of familiarity with stroke protocols can delay the transfer of patients to specialized stroke centers 
that offer mechanical thrombectomy. It may result in suboptimal stroke care in the early phases, including delays in brain 
imaging and thrombolytic therapy administration, if applicable.18 These delays can have a substantial impact on the 
overall efficacy of EVT and the likelihood of favorable patient outcomes.

Collaboration between medical societies, academic institutions, and government agencies can aid in the development of 
locally tailored, standardized stroke protocols and guidelines.19 In addition, the establishment of stroke centers of excellence 
and multidisciplinary stroke teams can facilitate the exchange of knowledge and expertise between healthcare professionals. 
These institutions can serve as sites for training, research, and collaboration, allowing for continuous professional develop
ment and the dissemination of best practices in stroke care, such as the correct use of thrombectomy.

Establish Adequate Stroke Facilities and Infrastructure Nationwide
One of the major concerns is the access to specialized stroke facilities that offer EVT is hampered in rural regions of 
developing countries due to inadequate transportation infrastructure and geographical barriers.16 The dearth of well- 
developed referral systems and the scarcity of ambulances equipped to treat stroke patients impede timely access to 
care.16 Collectively, these factors contribute to delayed treatment and decreased utilization of thrombectomy services in 
marginalized regions. Thus, policies aimed at increasing financing for healthcare and distributing resources equitably are 
necessary to close the disparity between urban and rural areas. There are differences between the US system and the 
Indonesian system in stroke services (Table 3).

Fulfillment of Cath-lab facilities is necessary for addressing lack of access to reach Stroke Service Hospitals. In 2021, 
there are 346 Cath-lab in public and private hospitals. Nevertheless, this number is still insufficient to meet the needs of 
Cath-lab in Indonesia. In 2022–2024, an additional 80 cath-labs are needed as the main component for developing 
a Stroke Service Hospital. By 2027, Indonesia targeted to develop rumah sakit strata utama (primary stroke center) in 
each Province and rumah sakit strata madya (thrombectomy center) in each regency nationwide. The equitable 

Table 3 Comparison Between Stroke Centers by US System and Indonesia System

United State System Indonesia System

Tier Capability Tier Capability

Comprehensive 

stroke center

Provide complex procedures, endovascular 

treatment and neurocritical care

Comprehensive 

stroke center

Provide complex procedures and high- 

volume center.

Capable 

thrombectomy 
center

Provide thrombolysis and endovascular 

thrombectomy.

Primary stroke 

center

Provide endovascular thrombectomy and 

surgical procedure.

Primary stroke 
center

Specific care pathways for patients with stroke. Thrombectomy 
center

Provide endovascular thrombectomy and 
thrombolysis.

Acute ready hospital Provide thrombolysis and transfer to higher level Acute ready 
hospital

Provide thrombolysis 
Drip and drive model

Note: Data from these studies.36,37
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distribution of stroke center is essential due to the current situation that stroke center especially paripurna and utama is 
centralized on the Java Island.

Based on the decision of the Indonesian Ministry of Health, one of the strategic plans to improve stroke service in 
Indonesia is hospital stratification. It divided the hospital into several stratifications with different capabilities, human 
resources, and facilities for stroke intervention services (Table 2). The least advanced hospital stratification in Indonesia 
is called rumah sakit dasar (acute stroke ready hospital) with the intervention for stroke therapy limited to IVT. Rumah 
Sakit Madya is authorized to perform non-surgical neurovascular intervention and IVT. Rumah Sakit Utama is certified to 
perform EVT and surgical treatment. Then rumah sakit paripurna is standardized to perform cerebrovascular complex 
procedures.37 Stroke leading scheme and regionalization of stroke leading hospital shown in Figures 2 and 3.

Enlarge the Emergency Medical Services by Adequate Prehospital Care
In Indonesia, insufficient availability of ambulances outfitted to treat stroke patients and the geographical obstacles 
impede the prompt treatment of stroke patients, particularly in remote and underserved areas. Delays in reaching 
hospitals able to perform EVT are caused by a paucity of specialized stroke care within ambulances, which reduces 
the efficacy of the treatment.18 Inadequate roads, transportation infrastructure, and emergency medical services impede 
the transit of stroke patients to stroke centers, making it difficult to establish a well-connected referral system.18

To resolve these obstacles, a multifaceted strategy is required. It is essential to invest in emergency medical services, 
particularly in underserved areas. This requires a sufficient number of well-equipped ambulances and the training of emergency 
medical personnel to effectively manage stroke cases. Collaborations between government agencies, healthcare institutions, and 
non-governmental organizations can assist in enhancing the existing infrastructure and closing stroke care accessibility gaps.

In addition, telemedicine and telestroke programs provide innovative means of overcoming geographical limitations.20,38 

These programs facilitate real-time assessment and decision-making regarding EVT by facilitating remote consultation 

Figure 2 Stroke Leading Scheme. 
Notes: Data from Ministerial Decree of The Minister of Health of Republic of Indonesia No. K.01.07/MENKES/1336/2023 [Internet]. Available from: https://yankes.kemkes. 
go.id/unduhan/fileunduhan_1684965444_953452.pdf37.
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between stroke experts and healthcare providers in underserved areas.20 Telemedicine can resolve the expertise divide, 
increasing the accessibility of stroke care in regions where specialized stroke centers are scarce or nonexistent.20

The limited number of stroke centers indicates that reperfusion procedures only can be obtained in big cities. For this 
reason, adequate ambulance facilities are needed in quantity and quality to reach Stroke Service Hospitals over quite long 
distances with high traffic problems in big cities. Hence, early detection is necessary to prevent late diagnosis and 
treatment of stroke.

High public awareness in Singapore to promote and practice the F.A.S.T method should be a great model for Indonesia and 
other countries. Currently, Indonesia is developing the F.A.S.T Rescue mobile app as a platform for providing first aid to stroke 
patients. Users can find out the location of the nearest stroke-ready hospital. This application also provides a complete list of 
the locations of all stroke-ready hospitals in Indonesia. It is essential to find the list of stroke-ready hospitals due to the 
characteristic of stroke that can occur anytime, anywhere, and by anyone.39 Therefore, an additional solution to enhance the 
access to acute stroke-ready hospitals is increasing the amount of public transportation.

There is less awareness identifying LVO among doctors, even among neurologists. The consequence is that many 
LVO patients do not receive further treatment until thrombectomy. Providing LVO identification is essential through 
regular screening such as Visual Aphasia Neglect (VAN) scale in the prehospital setting and emergency unit.

Compared with other ASEAN countries, an adequate prehospital care in Thailand such as Stroke One Stop (SOS) is 
a solution to enlarge the prehospital care with mobile stroke unit which set up by onboard CT scanner and a medical team 
consisting of a doctor, nurse, and radiologic technician to begin initial management immediately.40 Therefore, better- 
organized Emergency Medical Services (EMS) in Thailand are still facing a lack of utilization, specifically only around 
5.5–20.5% of patients. This indicates that by EMS, only one-half of stroke patients are transferred to the stroke center.41

Comparing problems of EMS in developed countries such as the United States, EMS providers reported insufficient 
LVO training and knowledge gaps in LVO, stroke severity scales, and stroke center levels. Systematic efforts are required 
to improve and standardize the educational content and delivery of LVO education in order to save more lives.42

Enhance the Health Care Affordability and Organize Financial Problems
Reperfusion with thrombectomy is frequently not fully covered by national insurance in developing nations like 
Indonesia, and high import tariffs on medical supplies are another financial barrier to using mechanical thrombectomy. 
Expanding insurance coverage to include stroke therapy, lowering import duties on medical devices, and investigating 
cost-effective techniques for purchasing and maintaining essential equipment are all part of a complete response to these 
difficulties.

Figure 3 Regionalization of stroke leading hospital. 
Notes: Data from Ministerial Decree of The Minister of Health of Republic of Indonesia No. K.01.07/MENKES/1336/2023 [Internet]. Available from: https://yankes.kemkes. 
go.id/unduhan/fileunduhan_1684965444_953452.pdf.37
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Compared to highly diverse health coverage in the Southeast Asia Region (SEAR) which mixes private and public 
health insurance, Thailand and Singapore are being role models for stroke financing around SEAR which is predomi
nantly under national health coverage. Unfortunately, thrombolysis use is still limited with a rate of only 0.18–8.04%.41

In Indonesia, the Minister of Health Regulation 2023 determines the claim value for thrombolysis agents such as 
alteplase as a standard treatment for health facilities to bill claims to National Health Coverage.43 In addition, the paucity 
of mechanical thrombectomy coverage by national insurance has significant repercussions. First, it imposes a significant 
financial burden on stroke patients and their families, as the procedure and associated expenses can be quite expensive. 
Without insurance, patients may experience delays in treatment or be unable to finance it at all. Second, the lack of 
coverage exacerbates healthcare disparities, as access to mechanical thrombectomy is restricted to those who can afford 
out-of-pocket costs or have private insurance. Individuals from lower socioeconomic backgrounds who rely on national 
insurance are disproportionately affected.19 In addition, the lack of coverage discourages healthcare providers from 
providing the treatment, thereby limiting its availability even in facilities with the necessary resources. By addressing the 
dearth of insurance coverage, a greater number of stroke patients will have access to this innovative treatment option.

The limitation of this study is a lack of literature from Indonesia, thus the proportion of the discussion section is 
greater than the results in order to provide an understanding of actual circumstances in Indonesia. Findings of this study 
will be utilized to improve the regulations and increasing stroke services quality in Indonesia, as well as to initiate the 
development of further studies on strategies for addressing EVT problems in acute ischemic stroke.

Conclusion
Even though numerous studies and recent advances in thrombectomy techniques have been devised, many centers around 
the world continue to struggle to implement them. The vast majority of these institutions are located in developing 
nations like Indonesia. Lack of public awareness, lack of infrastructure, human resources, and financial problems are 
among those that hinder it. Academic institutions, medical associations, and government agencies need to work together 
to surmount these obstacles.
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