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Background: The United Arab Emirates (UAE) has a large expatriate population, with approximately 88% of residents being non-
nationals. This demographic reality creates a significant need for international patient repatriation following neurosurgical inter-
ventions. Despite this need, there is a lack of standardized guidelines for assessing fitness-to-fly in neurosurgical patients requiring 
repatriation.

Objective: To develop a comprehensive framework and condition-specific protocols for assessing fitness-to-fly in neurosurgical pa-
tients requiring repatriation from UAE hospitals to their home countries.

Methods: A systematic review of literature on aeromedical evacuation of neurosurgical patients was conducted, followed by analysis 
of current repatriation forms and policies. Based on this research, a standardized assessment framework and condition-specific pro-
tocols were developed for five common neurosurgical conditions: post-operative cases, traumatic brain injury, stroke, cerebrospinal 
fluid leaks, and spinal injuries. The framework was validated through expert review by senior neurosurgeons with experience in 
international patient transfers.

Results: The research identified significant gaps in existing repatriation guidelines for neurosurgical patients. The developed frame-
work addresses these gaps through a comprehensive assessment approach that considers physiological, logistical, and condition-
specific factors. Condition-specific protocols provide detailed guidance on timing considerations, critical assessment parameters, 
and transport method selection.

Conclusion: The standardized assessment framework and condition-specific protocols presented in this paper provide UAE neu-
rosurgeons with evidence-based tools for evaluating fitness-to-fly in neurosurgical patients requiring repatriation. Implementation 
of these guidelines can improve patient safety during repatriation while standardizing the assessment process across practitioners.

Keywords: Neurosurgery; Patient Repatriation; Aeromedical Evacuation; Fitness-To-Fly; United Arab Emirates; Expatriate Health-
care; Air Travel; Medical Clearance 

Abstract

Introduction

Expatriates in the United Arab Emirates represent about 88% of 
the population, while Emiratis constitute roughly 12% of the total 
population, making the UAE home to the world’s highest percent-

age of expatriates after the Vatican City [1,2], 2. This demographic 
reality creates unique challenges for the healthcare system, partic-
ularly in the management of patients requiring specialized neuro-
surgical care. Following neurosurgical interventions or in cases of 
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neurological emergencies, many expatriate patients require repa-
triation to their home countries for continued care, rehabilitation, 
or family support.

Neurosurgical patients present distinct challenges during air 
travel due to the physiological effects of altitude, cabin pressure 
changes, and limited access to specialized medical care during 
flight. These challenges are particularly relevant for patients with 
recent craniotomies, traumatic brain injuries, strokes, cerebrospi-
nal fluid leaks, and spinal injuries. Despite the frequency of such 
repatriations from UAE hospitals, there is a notable absence of 
standardized guidelines for assessing fitness-to-fly in these pa-
tients.

Currently, neurosurgeons in the UAE must complete various 
airline medical forms to certify a patient’s fitness for air travel, but 
these forms lack specific criteria for neurosurgical conditions. This 
gap in standardization can lead to inconsistent assessment prac-
tices, potential delays in repatriation, or, conversely, premature 
clearance for air travel with associated risks [3].

The aim of this research is to develop a comprehensive frame-
work and condition-specific protocols for assessing fitness-to-fly 
in neurosurgical patients requiring repatriation from UAE hospi-
tals. This framework focuses on five common neurosurgical condi-
tions identified as frequent causes for repatriation: post-operative 
cases, traumatic brain injury, stroke, cerebrospinal fluid leaks, and 
spinal injuries. By providing standardized assessment criteria and 
decision-making tools, this research addresses a significant gap in 
current practice and aims to improve patient safety during repa-
triation.

Methodology
The development of the standardized assessment framework 

and condition-specific protocols followed a structured approach:

•	 Literature Review: A comprehensive review of published lit-
erature on aeromedical evacuation of neurosurgical patients 
was conducted, focusing on physiological considerations, 

timing recommendations, and risk factors. The review includ-
ed articles published between 2000-2023, with emphasis on 
the most recent evidence where available.

•	 Analysis of Current Forms and Policies: Existing airline 
medical clearance forms and aeromedical evacuation poli-
cies were analyzed to identify gaps and limitations when ap-
plied to neurosurgical patients. Special attention was given to 
forms used by major UAE-based airlines (Emirates and Etihad 
Airways).

•	 Framework Development: Based on the literature review 
and analysis of current forms, a standardized assessment 
framework was developed to address the specific needs of 
neurosurgical patients requiring repatriation.

•	 Protocol Development: Condition-specific protocols were 
developed for five common neurosurgical conditions: post-
operative cases, traumatic brain injury, stroke, CSF leaks, and 
spinal injuries.

•	 Expert Validation: The proposed framework and protocols 
were reviewed by a panel of two senior neurosurgeons and 
4 physician who work in airport clinic. Their feedback was 
incorporated into the final version of the framework and pro-
tocols.

The resulting framework and protocols were designed to be 
comprehensive yet practical for implementation in clinical set-
tings, with specific consideration for the UAE healthcare context 
and common repatriation destinations.

Physiological considerations in air travel for neurosurgical pa-
tients

Commercial aircraft typically cruise at altitudes between 30,000 
and 40,000 feet, where the atmospheric pressure is significantly 
lower than at sea level. While aircraft cabins are pressurized, they 
are typically maintained at a pressure equivalent to 6,000-8,000 
feet above sea level [4].
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This reduced pressure environment has several physiological 
implications for neurosurgical patients:

Gas expansion
According to Boyle’s Law, as atmospheric pressure decreases, 

gas volume increases. For neurosurgical patients, this can lead to 
expansion of intracranial air (pneumocephalus), potentially caus-
ing increased intracranial pressure and neurological deterioration 
[5]. Recent studies by Bichsel et al. (2022) have demonstrated that 
even small amounts of pneumocephalus can expand by up to 30% 
during air travel, potentially causing significant neurological com-
promise [5]. Research by Josephs et al. has further shown that even 
minor changes in pressure can significantly increase intracranial 
pressure in vulnerable patients [15].

Hypoxemia
The partial pressure of oxygen decreases at altitude, potentially 

leading to hypoxemia. Patients with compromised cerebral perfu-
sion or recent neurological injury may be particularly vulnerable 
to even mild hypoxemia [4]. Netzer et al. demonstrated that alti-
tude exposure can lead to significant decreases in arterial oxygen 
saturation, which may be poorly tolerated in neurosurgically com-
promised patients [6].

Cerebral blood flow changes
Hypoxemia can trigger compensatory increases in cerebral 

blood flow, which may be problematic in patients with recent in-
tracranial procedures or injuries [6]. This physiological response 
can potentially exacerbate cerebral edema or increase the risk of 
hemorrhage in vulnerable patients.

Venous stasis
Adi et al. concluded that no definitive evidence exists that pro-

longed (more than 3-hours) travel including air travel, increases 
the risk of DVT. However, there is evidence to suggest that flights 
of eight hours or more increase the risk of DVT if additional risk 
factors exist [7]. This is particularly relevant for neurosurgical pa-

tients, who often have multiple risk factors for thromboembolism, 
including immobility, recent surgery, and in some cases, underlying 
hypercoagulable states.

Current practices and gaps in assessment
Current aeromedical evacuation practices

The International Air Transport Association (IATA) has devel-
oped a standardized Medical Information Form (MEDIF) that is 
widely used by airlines to assess a passenger’s fitness to fly. How-
ever, this form provides only general guidance and lacks specific 
criteria for neurosurgical conditions [8].

Several studies have examined the safety of air travel for specific 
neurosurgical conditions. Donovan et al. examined the repatriation 
of post-operative neurosurgical patients and identified key risk fac-
tors including the presence of pneumocephalus, elevated intracra-
nial pressure, and recent seizure activity [9].

Despite these studies, there remains a lack of comprehensive 
guidelines specifically addressing the repatriation of neurosurgi-
cal patients from regions with high expatriate populations like the 
UAE. The existing literature primarily focuses on emergency evacu-
ations rather than elective repatriation of stabilized patients, which 
represents a significant proportion of cases in the UAE context.

Gaps in current assessment forms and policies
Analysis of current airline medical clearance forms reveals sev-

eral limitations when applied to neurosurgical patients:

•	 Lack of Neurosurgical Specificity: Most forms use general 
medical criteria without specific neurosurgical assessment 
parameters.

•	 Inconsistent Standards: Different airlines and countries 
have varying requirements for medical clearance.

•	 Limited Guidance for Physicians: Insufficient detailed pro-
tocols for assessing fitness to fly for specific neurosurgical 
conditions.

•	 No Standardized Approach for UAE Context: No specific 
guidelines addressing the common repatriation routes from 
UAE to countries like India, Pakistan, Bangladesh, Philip-
pines, and Arab countries.
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Figure a

•	 Inadequate Assessment for CSF Leaks: Limited guidance 
on evaluating patients with CSF leaks for air travel.

•	 Minimal Spinal Injury Protocols: Insufficient specific 
guidelines for different types of spinal injuries.

These gaps highlight the need for a comprehensive, standard-

ized approach to assessing fitness-to-fly in neurosurgical patients 
requiring repatriation from UAE hospitals.

UAE airline medical forms for neurosurgical patient repatria-
tion
Emirates airlines medif (medical information for fitness to 
travel)

Emirates Airlines, the UAE’s largest carrier, utilizes a standard-
ized Medical Information Form (MEDIF) to assess passengers’ fit-
ness to travel. This form is particularly relevant for neurosurgical 
patients requiring repatriation from UAE hospitals. The Emirates 
MEDIF consists of three pages and must be submitted at least 48 
hours before travel is due to commence.

Key components of the Emirates MEDIF include:

•	 Patient Information Section: Captures basic demographic 
details, contact information, and flight itinerary.

•	 Nature of Incapacitation/Illness: This section requires de-
tailed information about the neurosurgical condition, which 
is critical for proper assessment of fitness-to-fly. For neuro-
surgical patients, this should include specific diagnosis, date 
of surgery/injury, current neurological status, and any spe-
cial considerations.

•	 Escort Details: Specifies whether the patient requires a 
medical escort or travel companion, which is often necessary 
for neurosurgical patients, particularly those with traumatic 
brain injury or recent post-operative status.
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Figure b

•	 Mobility Assessment: Includes detailed questions about 
wheelchair requirements and mobility capabilities, which 
are particularly relevant for patients with spinal injuries.

•	 Special Equipment Requirements: Documents any medi-
cal equipment needed during the flight, such as oxygen sup-
ply, which may be necessary for patients with compromised 
respiratory function secondary to neurological conditions.

•	 Hospital Admission Arrangements: Confirms whether 
hospital admission has been arranged at the destination, 
which is essential for continuity of care in neurosurgical pa-
tients.

The Emirates MEDIF specifically states that passengers with 
the following conditions are requested to prepare a MEDIF:

•	 Passengers whose medical condition requires oxygen supply, 
stretcher, medical escort, or medical treatment onboard

•	 Carriage and use of medical equipment or instruments
•	 Passengers whose fitness for air travel is in doubt due to re-

cent instability, disease, treatment, or surgery
•	 Passengers who fall under categories listed in MEDIF part 3 

(which includes conditions that are usually unacceptable for 
travel)

•	 For neurosurgical patients, the Emirates MEDIF lacks specific 
assessment criteria for conditions such as pneumocephalus, 
elevated intracranial pressure, or CSF leaks, which are critical 
considerations for these patients’ fitness to fly. This gap high-
lights the need for the standardized assessment framework 
proposed in this paper.

Etihad airways MEDIF
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 Etihad Airways, the second-largest airline in the UAE, also em-
ploys a Medical Information Form for assessing fitness to travel. 
The Etihad MEDIF must be submitted along with the latest medical 
report from the treating physician at least 72 hours before depar-
ture, but not more than 14 days prior to the commencement date 
of travel.

Key features of the Etihad Airways MEDIF include

•	 Guidance for Doctors: The form provides specific guidance 
for physicians on the physiological considerations of air trav-
el, including:
o	 Reduction in atmospheric pressure with resultant gas-

eous expansion
o	 Reduction in oxygen partial pressure (cabin is pressur-

ized to an altitude equivalent of 6,000 to 8,000 feet)
o	 Specific considerations for patients with cardiorespira-

tory disease or anemia
•	 Conditions Requiring Medical Clearance: Etihad Airways 

explicitly lists conditions that require medical clearance, in-
cluding:
o	 Contagious and communicable diseases
o	 Physical or behavioral conditions that may pose a hazard 

to other guests
o	 Conditions that may be adversely affected by the flight 

environment
o	 Unstable physical or psychological conditions
o	 Requirements for in-flight oxygen or personal oxygen 

concentrators
o	 Need for battery-powered medical equipment

•	 Therapeutic Oxygen Information: Detailed information 
about onboard oxygen service, which is particularly relevant 
for neurosurgical patients who may require supplemental 
oxygen due to compromised respiratory function.

•	 Medical Assistive Devices: Guidelines for the use of per-
sonal electronic respiratory assistive devices, which may be 
necessary for some neurosurgical patients with respiratory 
complications.

Similar to the Emirates MEDIF, the Etihad form lacks neurosur-
gical-specific assessment criteria, reinforcing the need for the spe-
cialized framework proposed in this research.

Comparison and limitations for neurosurgical patients
Both Emirates and Etihad MEDIFs share several limitations 

when applied to neurosurgical patients:

•	 Lack of Neurosurgical Specificity: Neither form includes 
specific assessment parameters for common neurosurgical 
conditions such as post-craniotomy status, traumatic brain 
injury, or CSF leaks.

•	 Insufficient Timing Guidelines: The forms do not provide 
guidance on appropriate waiting periods after neurosurgical 
procedures or injuries before air travel is safe.

•	 Limited Neurological Assessment: There are no specific 
sections for documenting neurological status or changes, 
which are critical for neurosurgical patients.

•	 Inadequate Risk Stratification: The forms do not facilitate 
risk stratification based on neurosurgical condition severity 
or specific risk factors.

These limitations underscore the importance of the standard-
ized assessment framework and condition-specific protocols de-
veloped in this research, which can complement existing airline 
medical forms to ensure comprehensive evaluation of neurosurgi-
cal patients’ fitness to fly.

Standardized assessment framework
The standardized assessment framework provides a structured 

approach for evaluating fitness-to-fly in neurosurgical patients re-
quiring repatriation. The framework consists of nine key sections:

Patient information and demographics
This section captures essential patient information, including 

nationality, destination country, and receiving facility details. This 
information is particularly important in the UAE context, where 
patients are being repatriated to diverse countries with varying 
healthcare capabilities.

Neurosurgical condition assessment
This section documents the primary diagnosis, date of surgery/

injury/diagnosis, current clinical status, and relevant imaging find-
ings. It provides a comprehensive overview of the patient’s neuro-
surgical condition to inform the fitness-to-fly assessment.
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Medical stability assessment
This section evaluates the patient’s overall medical stability, 

including hemodynamic status, respiratory status, seizure status, 
and comorbidities. Medical stability is a prerequisite for any form 
of air travel and must be thoroughly assessed.

Flight-specific risk assessment
This section addresses specific risks associated with the flight 

environment, including cabin pressure considerations, mobility 
and positioning needs, special equipment requirements, and po-
tential in-flight complications.

Repatriation timing assessment
This section provides guidance on appropriate timing for repa-

triation based on the specific neurosurgical condition, with con-
sideration for the optimal waiting period after surgery or injury.

Transport method recommendation
This section guides the selection of appropriate transport 

method (commercial airline with/without medical escort, air am-
bulance) based on the patient’s condition and risk assessment.

Pre-flight preparation checklist
This section ensures all necessary preparations are completed 

before the patient’s journey, including required documentation, 
medical supplies, and patient/family preparation.

Final clearance and physician declaration
This section provides a structured format for the final fitness-

to-fly assessment and physician declaration, including risk stratifi-
cation and specific recommendations.

Post-clearance coordination
This section addresses the logistical aspects of repatriation, 

including airline notification, receiving facility coordination, and 
transport logistics.

Condition-specific protocols
Building on the standardized assessment framework, condi-

tion-specific protocols were developed for five common neurosur-
gical conditions requiring repatriation from UAE hospitals.

Post-operative neurosurgical patients
Timing considerations

•	 Craniotomy/Craniectomy: Minimum wait period of 10-14 
days from date of surgery, with optimal wait period of 14-21 
days.

•	 Burr Hole Procedures: Minimum wait period of 7-10 days, 
with optimal wait period of 10-14 days.

•	 Transsphenoidal Surgery: Minimum wait period of 14-21 
days, with absolute contraindication for any evidence of ongo-
ing CSF leak.

•	 Ventriculoperitoneal Shunt Placement: Minimum wait pe-
riod of 7-10 days, with consideration for shunt function as-
sessment prior to flight.

These timing recommendations are based on studies by Ama-
to-Watkins., et al. [10] and expert consensus from our validation 
panel. It should be noted that individual patient factors may neces-
sitate longer waiting periods in some cases.

Critical assessment parameters

•	 Wound Healing: Complete healing is optimal for air travel; 
partial healing may be acceptable with appropriate wound 
care plan.

•	 Pneumocephalus: Presence of pneumocephalus is an abso-
lute contraindication to commercial air travel.

•	 Intracranial Pressure: Normal intracranial pressure is re-
quired for safe air travel; elevated ICP is a contraindication.

•	 Neurological Status: Clinical stability for >72 hours is re-
quired for consideration of air travel. Stability is defined as no 
new neurological deficits, no deterioration in existing deficits, 
and no requirement for escalation of medical management.

Traumatic brain injury patients
Timing considerations

•	 Mild TBI (GCS 13-15): Minimum wait period of 7-10 days 
from injury or resolution of symptoms.

•	 Moderate TBI (GCS 9-12): Minimum wait period of 14-21 
days from injury.
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•	 Severe TBI (GCS 3-8): Minimum wait period of 21-28 days 
from injury.

•	 TBI Requiring Surgical Intervention: Follow post-operative 
protocol timing in addition to TBI considerations.

These recommendations align with findings from Goodman., et 
al. [11], who demonstrated that premature air travel after TBI was 
associated with increased risk of neurological deterioration.

Critical assessment parameters

•	 Intracranial Pressure: Normal intracranial pressure for >72 
hours is required for commercial flight consideration. Air 
travel can lead to changes in atmospheric pressure, which 
may exacerbate intracranial hypertension. While specific 
studies directly linking ICP stability to air travel readiness are 
limited, expert consensus suggests that patients should be 
observed until sufficient time has passed to ensure the stabil-
ity of their neurological condition before flying [12]. Research 
by Alali et al. has demonstrated that proper ICP monitoring 
and management significantly improves outcomes in patients 
with severe TBI, underscoring the importance of confirmed 
ICP normalization before air travel [14].

•	 Cerebral Edema: Presence of cerebral edema is a contraindi-
cation to commercial air travel. Flying can increase intracra-
nial pressure and put the individual’s life at risk. As the plane 
ascends, the air pressure decreases, allowing brain fluids to 
expand, which can exacerbate cerebral edema [12].

•	 Hemorrhage Evolution: Stability for >72 hours is required 
for consideration of repatriation. Ensuring stability for more 
than 72 hours after a hemorrhagic event before considering 
air travel is advisable. Frequent neurological assessment is 
reasonable for up to 72 hours after admission to detect early 
neurological deterioration [12].

•	 Neurological Status: Stability for >72 hours is required for 
consideration of air travel. Stability in neurological status for 
over 72 hours is a reasonable criterion before considering 
air travel. The Aerospace Medical Association recommends 
that individuals who have had a recent stroke or near-stroke 
should not travel by air until the acute phase has passed and 
the condition is stable as determined by the managing physi-
cian [4].

Stroke patients
Timing considerations

•	 Ischemic Stroke: Minimum wait period of 14 days from 
stroke onset for uncomplicated cases.

•	 Hemorrhagic Stroke: Minimum wait period of 21 days from 
stroke onset.

•	 Subarachnoid Hemorrhage: Minimum wait period of 21-28 
days from onset, with secured aneurysm required before air 
travel.

These timing guidelines are supported by research from Al-
Khindi., et al. [13], who found that allowing sufficient time for 
stabilization after stroke significantly reduced the risk of in-flight 
complications.

Critical assessment parameters

•	 Cerebral Edema: Presence of cerebral edema is a contraindi-
cation to commercial air travel.

•	 Hemorrhage Evolution: Stability for >72 hours is required 
for consideration of repatriation.

•	 Neurological Status: Stability for >72 hours is required for 
consideration of air travel.

•	 Blood Pressure Control: Stability within target range for >48 
hours is required for consideration of air travel.

CSF leak patients
Timing considerations

•	 Post-Traumatic CSF Leak: Minimum wait period of complete 
resolution plus 7 days.

•	 Post-Surgical CSF Leak: Minimum wait period of complete 
resolution plus 10 days.

•	 Spontaneous CSF Leak: Minimum wait period of complete 
resolution plus 14 days.

•	 Absolute Contraindication: Any active CSF leak.

Critical assessment parameters

•	 Leak Resolution Confirmation: Clinical, laboratory, and im-
aging confirmation of complete resolution is required.

•	 Intracranial Pressure: Normal intracranial pressure is re-
quired for safe air travel.

•	 Pneumocephalus: Presence of pneumocephalus is an abso-
lute contraindication to commercial air travel.
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Spinal injury patients
Timing considerations

•	 Stable Spinal Fractures (Non-Surgical): Minimum wait pe-
riod of 7-10 days from injury with appropriate immobiliza-
tion.

•	 Post-Surgical Spinal Stabilization: Minimum wait period of 
7 days from surgery.

•	 Spinal Cord Injury without Fracture/Instability: Minimum 
wait period of 7 days from injury with neurological stability.

•	 Acute Disc Herniation/Radiculopathy: Minimum wait pe-
riod of 3-5 days from onset with pain control.

Critical assessment parameters

•	 Spinal Stability: Confirmed stability is required for safe air 
travel with appropriate immobilization.

•	 Neurological Status: Stability for >72 hours is required for 
consideration of air travel.

•	 Pain Control: Well-controlled pain with oral medication is 
required for air travel.

•	 Respiratory Function: Normal or only mild impairment is 
required for commercial air travel.

Each condition-specific protocol includes a transport method 
decision matrix, pre-flight checklist, and documentation require-
ments tailored to the specific condition and common repatriation 
destinations from the UAE.

Implementation and practical applications
The standardized assessment framework and condition-specif-

ic protocols presented in this paper have several practical applica-
tions for neurosurgeons and healthcare providers in the UAE:

Clinical decision support
The framework and protocols provide structured guidance for 

assessing fitness-to-fly in neurosurgical patients, supporting evi-
dence-based clinical decision-making. By following these guide-
lines, neurosurgeons can ensure a comprehensive assessment that 
considers all relevant factors.

Standardization of practice
Implementation of these guidelines can help standardize the as-

sessment process across practitioners and healthcare facilities in 
the UAE. This standardization can improve consistency in decision-
making and reduce variability in practice.

Documentation and communication
The structured format of the assessment framework facilitates 

clear documentation and communication with airlines, receiving 
facilities, and transport providers. This can help streamline the re-
patriation process and reduce delays due to incomplete or unclear 
medical information.

Risk mitigation
By providing detailed guidance on timing considerations, criti-

cal assessment parameters, and special considerations for each 
neurosurgical condition, the protocols help identify and mitigate 
risks associated with air travel for these patients.

Implementation strategy
To facilitate adoption of these guidelines, we recommend the 

following implementation steps:

•	 Educational Workshops: Conduct training sessions for neu-
rosurgeons and other healthcare providers involved in repa-
triation decisions.

•	 Electronic Integration: Incorporate the assessment frame-
work into electronic health record systems.

•	 Quality Monitoring: Establish a feedback mechanism to track 
outcomes and refine protocols based on clinical experience.

•	 Airline Collaboration: Engage with major airlines serving the 
UAE to align medical clearance processes.

Limitations and future directions
While the standardized assessment framework and condition-

specific protocols presented in this paper address a significant gap 
in current practice, several limitations and areas for future research 
should be acknowledged:
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Limitations

•	 Limited Empirical Validation: The framework and protocols 
are based on literature review and expert validation, but have 
not been empirically validated in a large cohort of neurosurgi-
cal patients.

•	 Evolving Evidence Base: The field of aeromedical evacuation 
is continuously evolving, and new evidence may emerge that 
necessitates updates to these guidelines.

•	 Variability in Airline Policies: Despite these standardized 
guidelines, individual airlines may have specific policies that 
differ from these recommendations.

•	 Lack of Quantitative Data: Limited data exists on the fre-
quency and outcomes of neurosurgical patient repatriations 
from the UAE, making it difficult to assess the full scope of the 
problem.

•	 COVID-19 Considerations: The ongoing impact of the CO-
VID-19 pandemic on aeromedical evacuation protocols may 
require additional considerations not fully addressed in these 
guidelines.

Future directions

•	 Prospective Validation: Future research should focus on 
prospectively validating these guidelines in a cohort of neu-
rosurgical patients requiring repatriation from UAE hospitals.

•	 Electronic Decision Support: Development of electronic de-
cision support tools based on these guidelines could facilitate 
implementation in clinical practice.

•	 Airline Collaboration: Collaboration with major airlines 
serving the UAE to align their medical clearance forms with 
these guidelines would enhance standardization.

•	 Outcome Registry: Establishing a registry to track outcomes 
of neurosurgical patient repatriations would provide valuable 
data for refining these guidelines.

•	 Expansion to Telemedicine: Exploring the role of telemedi-
cine in post-repatriation follow-up could enhance continuity 
of care for patients returning to countries with limited neuro-
surgical resources.

Conclusion
The repatriation of neurosurgical patients from UAE hospitals 

presents unique challenges due to the physiological effects of air 
travel, the complexity of neurosurgical conditions, and the diverse 
destinations to which patients are being repatriated. With approxi-
mately 88% of the UAE population being expatriates, the need for 
standardized, evidence-based protocols for neurosurgical patient 
repatriation is particularly acute in this region.

The standardized assessment framework and condition-specific 
protocols presented in this paper address a significant gap in cur-
rent practice by providing comprehensive guidelines for assessing 
fitness-to-fly in neurosurgical patients. These protocols encom-
pass five common neurosurgical conditions requiring repatriation: 
post-operative cases, traumatic brain injury, stroke, cerebrospinal 
fluid leaks, and spinal injuries. Each protocol provides detailed 
guidance on timing considerations, critical assessment parameters, 
and transport method selection tailored to the specific condition.

Implementation of these guidelines offers several significant 
benefits for clinical practice in the UAE:

•	 Enhanced Patient Safety: By providing evidence-based crite-
ria for assessing fitness-to-fly, these guidelines can help reduce 
the risk of in-flight complications and ensure that patients are 
repatriated only when medically appropriate.

•	 Standardized Assessment Process: The structured frame-
work promotes consistency in assessment practices across 
different practitioners and healthcare facilities, reducing vari-
ability in decision-making.

•	 Improved Communication: The standardized documenta-
tion format facilitates clear communication with airlines, re-
ceiving facilities, and transport providers, potentially reducing 
delays in the repatriation process.

•	 Optimized Resource Utilization: By providing clear guid-
ance on transport method selection, these protocols can help 
ensure that appropriate resources are allocated based on pa-
tient needs.
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•	 Reduced Medico-legal Risk: Following evidence-based 
protocols for fitness-to-fly assessment can provide legal pro-
tection for practitioners in cases where complications arise 
during repatriation.

The framework and protocols are designed to be practical for 
clinical implementation while addressing the specific needs of the 
UAE healthcare context, including common repatriation routes 
to countries such as India, Pakistan, Bangladesh, Philippines, and 
other Arab nations. They provide a bridge between general aero-
medical guidelines and the specific requirements of neurosurgical 
patients, filling a critical gap in current practice.

Future research should focus on prospective validation of these 
guidelines, development of electronic decision support tools, col-
laboration with airlines, and establishment of outcome registries. 
Through continued research, collaboration, and refinement, these 
guidelines can evolve to meet the changing needs of patients and 
healthcare systems in the UAE and beyond.
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