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1. INTRODUCTION 

Emergency neurosurgery in rural low- and middle-

income country (LMIC) settings faces significant 

challenges, including scarcity of specialized 

surgeons, limited intensive care facilities, and 

delayed interventions. In Northeast India, where 

healthcare infrastructure is underdeveloped, the 

burden of traumatic brain injuries (TBI), 

intracerebral hemorrhage (ICH), and spinal cord 

injuries is substantial [1]. The region's unique 

geography, characterized by mountainous terrain 

and limited road connectivity, further exacerbates 

these challenges. 

 

Key Challenges in Rural Neurosurgery: 

1) Limited Neurosurgical Workforce – A single 

Objective: To evaluate the ethical, logistical, and operational challenges of emergency 
neurosurgical services in a resource-constrained, remote, rural region of Northeast India. 
Methods: A retrospective 10-year analysis (June 2015 – December 2024) of emergency 
neurosurgical cases at Jorhat Medical College Hospital (JMCH). Data included demographics, 
patient outcomes, surgical interventions, and referral patterns. 
Results: Among 14,673 patients, 55.7% (8,179) continued treatment at JMCH, while 29.6% 
(4,351) were referred, and 14.6% (2,143) left against medical advice (LAMA). 873 (10.7%) 
patients underwent surgery, with the highest proportion being craniotomies for traumatic brain 
injury (TBI) (69.3%). Mortality rate was 5.7% (513 patients), mainly due to delayed interventions, 
lack of ICU care, and transport barriers. 
Conclusion: Ethical challenges such as patient autonomy, financial constraints, and limited 
resources impact decision-making. Strengthening rural neurosurgical infrastructure, workforce 
training, and telemedicine networks can bridge these gaps and improve patient outcomes. 
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neurosurgeon often covers a population of 

millions. 

2) Infrastructure Deficiencies – Absence of 

dedicated neurosurgical ICUs and operating 

rooms. 

3) Ethical Dilemmas – Issues related to informed 

consent, autonomy, and resource allocation 

[2]. 

4) Referral Burden – Patients often require long-

distance transport to tertiary centers, risking 

deterioration [3]. 

 

This study analyzes 10 years of emergency 

neurosurgical services at Jorhat Medical College 

Hospital (JMCH), highlighting key ethical and 

operational barriers. 

 

2. METHODS 

2.1. Study Design 

A retrospective observational study of emergency 

neurosurgical cases from June 2015 to December 

2024. 

 

2.2. Data Collection 

Patient data were extracted from hospital records 

and surgical logs, including: 

● Demographics (age, gender, socioeconomic 

status) 

● Diagnosis, management, and surgical 

interventions performed 

● Referral, LAMA rates, and mortality outcomes 

2.3. Statistical Analysis 

Descriptive statistics were used to present 

percentages and frequencies of neurosurgical 

cases, interventions, and patient outcomes. 

 

3. RESULTS 

 

3.1. Patient Demographics and Treatment Outcomes 

Variable N (%) 

Total Patients Evaluated 14,673 (100%) 

Male Patients 9,205 (62.7%) 

Female Patients 5,468 (37.3%) 

Left Against Medical Advice (LAMA) 2,143 (14.6%) 

Referred to Higher Centers 4,351 (29.6%) 

Continued Treatment at JMCH 8,179 (55.7%) 

Mortality Rate 513 (5.7%) 

 

3.2. Surgical Interventions 

Procedure Number (%) 

Craniotomy for TBI 605 (69.3%) 

Burr Hole for CSDH 100 (11.5%) 

External Ventricular Drainage (EVD) 65 (7.4%) 

Laminectomy 53 (6.1%) 

Craniotomy for ICH 50 (5.7%) 

 

4. Expanded Discussion 

4.1. Ethical Challenges in Rural Emergency 

Neurosurgery 

4.1.1. Patient Autonomy and Informed Consent 

In rural Northeast India, the concept of informed 

consent is often challenged by cultural norms and 

power dynamics. 91.5% of operated patients were 

unconscious on arrival, requiring surrogate 

decision-making [4]. This often placed the burden 

of decision-making on family members, who may 
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have limited understanding of medical procedures 

and outcomes. Religious and cultural beliefs 

significantly influenced treatment decisions. For 

instance, the refusal of hair shaving before 

craniotomy, a common cultural practice, posed a 

direct conflict with surgical requirements [5]. In 

many cases, particularly with female patients, 

autonomy was compromised as male relatives 

predominantly made decisions on their behalf, 

often without fully considering the patient's 

wishes or best interests. This highlights the need 

for culturally sensitive approaches to informed 

consent and surrogate decision-making. 

 

4.1.2. Clinical Nihilism and LAMA Cases 

Financial constraints were a primary driver of 

LAMA cases. 14.6% of patients (2,143) left 

without treatment, often due to the prohibitive 

costs associated with neurosurgical interventions. 

The fear of poor outcomes and a pervasive 

mistrust in the capabilities of rural hospitals 

further contributed to these cases [6]. Clinical 

nihilism, a sense of hopelessness regarding 

treatment outcomes, was prevalent among both 

patients and their families. This was compounded 

by the visible limitations of the healthcare 

infrastructure, including the lack of advanced 

equipment and specialized care. Addressing this 

requires not only improving infrastructure but 

also fostering trust through community 

engagement and education. 

4.2. Operational Challenges in Rural 

Neurosurgery 

4.2.1. Infrastructure and Equipment Deficiencies 

The absence of a dedicated neurosurgical ICU at 

JMCH severely compromised post-operative care. 

Patients requiring intensive monitoring and 

support were often managed in general wards, 

where resources and staff expertise were limited. 

Limited access to essential diagnostic tools, such 

as CT and MRI scans, delayed diagnosis and 

interventions [7]. In a region where time is critical, 

these delays significantly increased morbidity and 

mortality. The lack of specialized equipment, 

including operating microscopes and neuro-

navigation systems, further restricted the scope 

and quality of surgical interventions. 

 

4.2.2. Referral and Transport Barriers 

The nearest neurosurgical center capable of 

handling complex cases was over 200 km away, 

necessitating long-distance ambulance transport 

[8]. This presented a significant logistical 

challenge, particularly in a region with poor road 

connectivity and frequent weather-related 

disruptions. Delayed referrals due to these 

transport barriers led to increased morbidity and 

mortality, especially in TBI cases where rapid 

intervention is crucial. The lack of a robust pre-

hospital care system exacerbated these issues, as 

patients often received minimal or no medical 

attention during transport. 

 

4.3. Case Comparisons: Rural vs. Urban Neurosurgical Centers 

Variable JMCH (Rural) Urban Neurosurgical Centers 

Dedicated ICU No Yes 

Trained Neurosurgeons 1 Multiple 

Advanced Imaging Limited Available 24/7 

Referral Burden High Low 

 

The stark contrast between rural and urban 

neurosurgical centers highlights the systemic 

disparities in healthcare access and quality. Urban 

centers typically have dedicated ICUs, multiple 

trained neurosurgeons, and readily available 

advanced imaging, ensuring timely and 

comprehensive care. In contrast, rural centers like 

JMCH operate with limited resources, facing 

significant challenges in providing adequate 

neurosurgical services. 
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4.4. Comparisons with Urban Centers and Global 

Rural Neurosurgical Challenges 

The challenges faced by JMCH are not unique to 

Northeast India. Similar issues are prevalent in 

other rural LMIC settings globally. In sub-Saharan 

Africa, for example, the dearth of neurosurgeons 

and infrastructure is even more severe [9]. In 

contrast, urban centers in developed countries 

have highly specialized neurosurgical units with 

cutting-edge technology and multidisciplinary 

teams [10]. This disparity underscores the need 

for targeted interventions to bridge the gap in 

neurosurgical care between rural and urban 

settings, and between high-income and low-

income countries. 

 

4.5. Detailed Operational Hurdles in Resource-

Limited Settings 

The operational hurdles extend beyond 

infrastructure and equipment. The lack of trained 

support staff, including nurses and technicians, 

further strains the limited resources. The irregular 

supply of essential medications and consumables 

poses additional challenges. The absence of a 

robust data management system hampers efforts 

to track patient outcomes and improve service 

delivery. Furthermore, the high turnover of 

medical professionals in rural areas due to poor 

working conditions and limited career 

opportunities exacerbates the workforce 

shortage. 

 

5. Conclusion & Recommendations 

5.1. Key Findings 

1) Emergency neurosurgery is feasible in LMICs 

but faces significant ethical and operational 

barriers. 

2) High LAMA and referral rates indicate a lack of 

trust in rural hospitals. 

3) Infrastructure and workforce shortages 

* Infrastructure and workforce shortages 

contribute to delayed treatment and increased 

mortality. 

 

5.2. Recommendations 

* Establish dedicated neurosurgical ICUs in rural 

tertiary centers: This will ensure that patients 

receive specialized post-operative care, improving 

outcomes and reducing mortality. 

* Strengthen neurosurgical training programs for 

general surgeons in LMICs: Task-shifting and 

training general surgeons to perform basic 

neurosurgical procedures can help address the 

workforce shortage. 

* Implement telemedicine networks to guide rural 

neurosurgical decision-making: Telemedicine can 

facilitate remote consultations with specialists, 

enabling timely diagnosis and treatment planning. 

* Increase government funding for subsidized 

rural neurosurgery programs: Financial support is 

crucial for improving infrastructure, training 

healthcare professionals, and providing affordable 

care to patients. 

* Develop community engagement and education 

programs: Building trust and addressing 

misconceptions about rural healthcare facilities is 

essential to reduce LAMA cases. 

* Improve pre-hospital care and ambulance 

services: Enhancing emergency response systems 

can reduce delays in patient transport and 

improve outcomes. 

* Establish a robust data management system: 

This will enable better tracking of patient 

outcomes, facilitate research, and inform policy 

decisions. 

* Create incentives for healthcare professionals to 

work in rural areas: Offering competitive salaries, 

housing, and career development opportunities 

can attract and retain skilled professionals. 

* Promote public-private partnerships: 

Collaborating with private organizations can help 

leverage resources and expertise to improve rural 

neurosurgical services. 

* Implement culturally sensitive informed consent 

processes: Train healthcare workers on how to 

effectively communicate with patients and 

families from diverse cultural backgrounds. 

 

6. Policy and Infrastructure Solutions 
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Addressing the challenges of emergency 

neurosurgery in rural Northeast India requires a 

multi-faceted approach involving policy changes 

and infrastructure development. 

 

6.1. Policy Implications 

* National and state-level policies: Governments 

should prioritize the development of rural 

neurosurgical services in national and state health 

policies. This includes allocating adequate 

funding, establishing clear guidelines for referral 

and transport, and promoting research on rural 

neurosurgery. 

* Decentralization of neurosurgical care: 

Establishing regional neurosurgical centers in 

strategic locations can reduce the burden on 

tertiary hospitals and improve access to care for 

rural populations. 

* Accreditation and quality control: Implementing 

accreditation standards for rural neurosurgical 

centers can ensure that they meet minimum 

quality requirements. 

* Financial risk protection mechanisms: 

Developing health insurance schemes and 

subsidies can help reduce the financial burden on 

patients and their families. 

 

6.2. Infrastructure Development 

* Upgrading existing facilities: Existing rural 

hospitals should be upgraded to include dedicated 

neurosurgical ICUs, operating rooms, and 

diagnostic imaging facilities. 

* Establishing telemedicine networks: Investing in 

telecommunications infrastructure and training 

healthcare professionals in telemedicine can 

facilitate remote consultations and improve 

access to specialist care. 

* Improving transportation infrastructure: 

Developing all-weather roads and improving 

ambulance services can reduce delays in patient 

transport. 

* Investing in renewable energy sources: Ensuring 

reliable power supply is crucial for the functioning 

of medical equipment and facilities. 

 

7. Future Directions and Research 

Future research should focus on evaluating the 

effectiveness of interventions aimed at improving 

rural neurosurgical services. This includes 

conducting clinical trials to assess the impact of 

telemedicine, task-shifting, and other strategies. 

Additionally, research should explore the social 

and cultural factors that influence patient 

decision-making and healthcare utilization in rural 

areas. 

Longitudinal studies are needed to track patient 

outcomes and assess the long-term impact of 

interventions. Qualitative research can provide 

insights into the experiences of patients, families, 

and healthcare professionals, informing the 

development of culturally sensitive and patient-

centered care models. 

 

8. CONCLUSION 

Emergency neurosurgery in rural Northeast India 

faces significant ethical and operational 

challenges. Addressing these challenges requires a 

comprehensive approach involving infrastructure 

development, workforce training, policy changes, 

and community engagement. By implementing 

the recommendations outlined in this study, it is 

possible to bridge the gap in neurosurgical care 

and improve outcomes for patients in resource-

constrained settings. 
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