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ABSTRACT
Strokes in young pilots can result in the devastating loss of productive years of life, especially for pilots at the peak 
of their careers. A 32-yr-old male military helicopter pilot was diagnosed with superior sagittal sinus thrombosis 
and bilateral parietal hemorrhages secondary to protein S deficiency after 15 years in military service. Two years 
post-stroke, he was carefully evaluated for a possible return to work after aeromedical assessment and the 1 
percent rule being considered. A decision was made by the medical board for him to be disqualified to fly and 
grounded with work accommodation. The authors recommend that there is a need for reassessment up to two 
years using the objective PULHEEMS method for young pilots who failed aeromedical assessment due to stroke 
for returning to work as their experiences and knowledge is highly valuable. 
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The incidence of stroke increase with age, primarily due 
to atherosclerosis. Atherosclerosis is associated with 
several risk factors: high blood pressure (57.3%), poor 
diet (51.1%), high body mass index (23.6%), smoking 
(23.4%), high fasting glucose (17.3%), and alcohol use 
(11.9%).2 For military pilots in the Royal Malaysia Air 
Force (RMAF), those risk factors are minimized and 
monitored yearly.  Each pilot undergoes an aeromedical 
assessment which includes biochemical blood tests. 
Physically, pilots are assessed under the Armed Forces 
Medical Classification System (AFMeCS) which is 
labeled as PULHEEMS and represent a measurement 
of physical capacity (P), upper limbs (U), locomotion 
(L), hearing acuity (H), both eyesight (EE), mental 
capacity (M) and stability (S), to ensure they fit for 
flying.4 All qualities are graded from one to eight, with 
one being excellent and eight being unfit for service, 
as shown in Table 1. The minimum requirements for 
a military pilot are assessments of degree 2 (normal) 
for each quality except for H and EE, which must be 
degree 1.

INTRODUCTION

Strokes in young pilots can result in the devastating 
loss of productive years of life, especially for pilots 

at the peak of their careers.  Most experts consider 
the age of young stroke patients to be under 45 years 
old. However, some studies may define a young stroke 
patient as one who suffers a stroke before the age of 
65.1 Globally, 10% of living stroke survivors are under 
the age of 44.2 In a developed country, the incidence 
of stroke doubles with each decade after the age 45 
years.3 
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For the quality of P, U and L, it will be assessed under 
degrees 0, 2, 3, 7, and 8. The degree of 0 for those who 
are under medical care and remain unfit for duty for a 
certain period. If it becomes apparent that the patient 
is unlikely to return to work due to medical reasons, 
he will be assessed at degree 8, and discharge to 
the medical board is to be considered. The quality of 
physical capacity (P) indicates an individual’s overall 
physical and mental capacity. Any pathological 
condition in other qualities will affect the P grading. 
In some diseases such as stroke, it is specifically 
spelled out in the guideline that if the patient remains 
independent for activities of daily living, downgrade to 
P3 or P7. 

For assessment of upper limb (U), functional use of 
the hands, arms, shoulder girdle, and upper spine 
will be examined. Here, the term function is used to 
indicate the capacity to perform activities with the 
upper limb. As a military officer, at a minimum, be able 
to handle weapons and carry weights. Locomotion (L) 
assesses the functional efficiency of the locomotor 
system from the lower spine to the feet and includes 
observation of gait and mobility. Normal findings will 
be graded as degree 2. However, any impairment 
will be downgraded to degree 3 and any hindrance of 
operational deployment due to the severity of cases 
will be further degraded to degree 7. 

As for the quality of hearing acuity (H), audiometric 
tests will be done by summing of high-frequency levels 
(0.5, 1, 2, 3 kHz) and low-frequency levels (4, 6, 8 kHz) 
in decibels (dB). There are five degrees of hearing 
acuity: 1, 2, 3, 7, and 8. On the other hand, an accurate 
assessment of both eyesight (EE) is using Snellen’s 
Test chart. The assessment of mental capacity (M) 
indicates the officer’s ability to learn and carry out 
tasks. It is made by careful history-taking with special 
reference to previous work records, basic cognitive 
tests such as Mini-Mental State Examination (MMSE), 

and the impression given on personal interview about 
alertness and the ability to apply usefully intelligence. 
The quality of stability (S) is about his emotional 
stability which includes temperament and ability to 
withstand the stress and pressure of a job or duties 
given to him. This quality is affected principally by 
psychiatric disorders such as anxiety disorder or 
depressive illness. Any signs of intellectual, emotional, 
or character disorder and symptoms of psychosomatic 
disorder should be referred to the military psychiatrist. 
Any alteration of the degree can only be determined by 
military psychiatrists.

Generally, a status of fit-to-fly for pilots means they do 
not have underlying medical conditions that result in 
a risk of medical incapacitation greater than 1% per 
annum.5 This 1 percent rule, also known as maximum 
level incapacitation risk, has been used internationally 
by the United Kingdom Civil Aviation Authority (CAA), 
United State Air Force (USAF), European Union 
Aviation Safety Agency (EASA) and Federal Aviation 
Administration (FAA) as a fundamental threshold in 
aeromedical assessment. A previous study found 
the annual incapacitation rate among pilots was 
0.25%. It was recorded that 90% of events presented 
as incapacitations were due to non-communicable 
diseases and 11.1% were due to stroke events.6 
Having a stroke among pilots may pose risk both to the 
public safety as well as national securities. 

As a consequence, those pilots with medical 
incapacitation rate of 1% and above are disqualified to 
fly and are grounded, a decision based on the medical 
board’s assessment of the risk of a pilot returning to 
work. There are numerous ways to do a return-to-
work assessment for pilots. For example, a risk matrix 
is often generated by combining the probability and 
consequences of medical events to determine a pilot’s 
fitness to fly.7 However, return-to-work assessments 
conducted by the Malaysian military rely on the 

Table 1: Permissible Grade of Degree for Each Quality

P U L H (high/low frequency levels in dB) EE (Snellen Chart) M S
1 (≤60/≤45) 1 (6/6)

2 2 2 2 (≤112/≤123) 2 (6/9) 2 2
3 3 3 3 (≤200/≤210) 3 (6/12) 3 3

4 (6/18)
5 (6/24)
6 (6/36)

7 7 7 7 (>200/>210) 7 (6/60) 7 7
8 8 8 8 (>360/>270) 8 (<6/60) 8 8
0 0 0
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PULHEEMS system, which provides distinct value after 
medical incapacitation. Thus, this case report is aimed 
at providing further understanding of aeromedical 
assessment and guidance for relevant authorities.

CASE DESCRIPTION
This case study outlines the occupational health care 
of a military helicopter pilot who suffered a stroke at a 
young age. The patient was a 32-year-old man when he 
was diagnosed with superior sagittal sinus thrombosis 
(SSST) and bilateral parietal hemorrhages secondary 
to protein S deficiency. 

The catastrophic event started after 15 years of military 
service with no assessed risk of medical incapacitation. 
Initially, he was admitted to the hospital for further 
investigation after having a prolonged headache and 
fever. Provisionally, he was treated for meningitis by 
the physician in charge. However, after almost a week 
in the ward, he experienced a sudden onset of right-
hand weakness followed by three episodes of tonic-
clonic seizures. His condition further deteriorated when 
he fell unconscious and required ventilation support for 
two weeks. A CT scan of his brain revealed intraluminal 
filling defects in the superior sagittal sinus suggestive 
of thrombus with bilateral parietal subacute and acute 
hematoma. Following the scan, he was arranged for an 
emergency cerebral angiogram to confirm the diagnosis 
of SSST by a neurosurgeon. Further investigation with 
a blood test showed the protein S antigen was low. 
Subsequently, he was treated conservatively with 
subcutaneous clexane and antiepileptic drugs.

He was discharged from the hospital after two months 
of admission with right hemiplegia and right facial palsy 
as well as motor aphasia. The rehabilitation process 
consisted of physiotherapy for body weaknesses, 
occupational therapy for basic daily living activities, 
and speech therapy. His cognitive function, physical 
and emotional status significantly improved two years 
post-stroke. He was able to speak, walk by himself and 
drive a car with steering modification.

To permit his return to work, the medical board of the 
Malaysian Armed Forces (MAF) needed to decide his 
new PULHEEMS status. The medical board consisted 
of three designated military doctors who would review 
reports or supporting documents from various relevant 
specialists such as a physician, neurosurgeon and 
psychiatrist. The findings from an assessment of 
physical examination by a physician showed his facial 
palsy was resolved, and limping gait but was able to 

stand without support. The right side of his body was 
highly affected with a contracture at the thumb and ring 
finger, increased tone, limited body movement and 
hyper reflexes. These findings resulted in grades of P7, 
U7 and L7. He was graded with H1 and E1E1 given 
no impairment in these qualities after the stroke event.

The assessment by the psychiatrist, including a normal 
result of MMSE, assured that his cognitive function is 
normal and no psychiatric disorders. Consequently, 
he was graded as M2 and S2. His final PULHEEMS 
assessment in table 2 showed his current capabilities 
only allowed him for employability in the base area 
in any part of Malaysia and fit to fly as a passenger 
in a normal passenger-carrying aircraft. He was 
permanently disqualified from military flying primarily 
due to his residual physical capabilities deficit and the 
1% rule.

Table 2: The Grade of Degree Post Stroke Two Years

P U L H E E M S
7 7 7 2 1 1 2 2

Consequently, he was transferred to the military 
administrative office with a new job scope that related 
to his specialty of 15 years of aviation experience. 
He was given a task to manage an aviation-related 
building and supervise his subordinates. Because of 
his restrictions on the right side of the body, he was 
excused from military uniform, military salute and 
physical training tests such as heavy lifting, shooting 
exercise and operational exercise. He was provided 
with quarters near his office, and time off for continuing 
his weekly rehabilitation.

DISCUSSION
This case study illustrated implementation of 
international standards via a systematic approach 
to assist young stroke survivors to return to work. 
A synthesis of current knowledge would assist in 
providing good guidance on return to work. 

Overall, the incidence of stroke in young adults 
has increased up to 40%.1 It was reported that the 
cumulative risks in 15 years for recurrent strokes was 
19.1%.8 Specifically, SSST is a relatively uncommon 
disease and a rare cause of stroke.9 However, the 
presence of headache, hemiparesis, hemorrhages and 
focal epilepsy in a relatively young patient is a strong 
indicator of SSST. Coagulopathies such as protein 
S deficiency is one of the underlying etiologies for 
SSST. Protein S is a vitamin K-dependent glycoprotein 
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produced by the liver, vascular endothelium, 
monocytes, and megakaryocytes that helps in 
anticoagulation processes.10 The deficiency of protein 
S is a type of thrombophilia that leads to cerebral 
blood flow occlusion. Despite SSST being considered 
a rare occurrence, it had a favorable clinical outcome 
which can be measured by using the modified Rankin 
Scale (mRS) with a score of ≤ 2.9 This scale is used for 
measuring the degree of disability in the daily activities 
of people who have suffered a stroke or other causes 
of neurological disability.11 It describes 6 grades of 
disability after a stroke; grade 5 denotes severe 
disability or a bedridden patient, and grade 0 denotes 
no symptoms at all. Based on this case, the patient 
had a desirable outcome as shown in the previous 
study above. In this report, the PULHEEMS status 
of the patient was correctly reflected as described 
in the score of two in mRS whereby he had a slight 
disability with which he was still able to look after his 
affairs without assistance but unable to carry out all his 
previous duties.

Young stroke survivors have a high chance of 
achieving good outcomes with proper rehabilitation 
therapy, but sadly the return to work among them is not 
consistently high despite most ending up with relatively 
minor residual deficits such as cognitive function, 
speech and gait. The studies showed various ranges 
with an average of 44% return to work due to different 
aspects of studies on populations, types of strokes, 
study designs and methodologies.12 In this case, 
we see that the patient had improvement in overall 
physical and mental capacity two years post-stroke as 
stated in his latest PULHEEMS status. He was able to 
upgrade his qualities of P, U and L from degrees 0 to 
7 and maintain the rest of the qualities with excellent 
degrees, respectively.  

Return to work does not mean solely returning to a 
previous job or a similar job but it could be starting 
a new job, returning to an initial job with work 
accommodation for either part-time or full-time work.13 
Despite a military pilot failing to achieve his previous 
normal PULHEEMS status due to unsuccessful regain 
of normal capabilities in physical capacity, upper limbs, 
locomotion and risk of a recurrent attack of stroke, 
an employer must not deny a patient’s right to work 
with his remnant abilities. A stroke attack on a healthy 
military pilot with no significant risk factor should be 
considered as an unforeseen event that allows him to 
continue the service in the military in whatever capacity 
fits his current capabilities and mutual interests.

It was proven that those employers who are supportive 
and willing to modify the work environment contribute 
to increased success in return to work plans.14 
Evidence in the systematic review showed workplace 
accommodation significantly promotes employability 
among persons with physical disabilities.15 This case 
report had highlighted the importance of proper 
aeromedical assessment and clear guidelines of return 
to work assessment by the organization, support from 
the employer and coworkers, the flexibility of work 
schedules and work organization as substantial key 
facilitators of stroke survivors reemployment. 

The RMAF as an employer was able to adapt and 
provide necessity using the limit of organizational 
capacity. It was very impressive to see a big 
organization such as RMAF consider various aspects 
of a return-to-work assessment, including the patient’s 
perspective. The patient’s many years of experience 
and knowledge as a military pilot, his current disability 
of right-sided body weaknesses, remnant abilities and 
PULHEEMS status were all taken into consideration 
for accurate decision-making. All information was 
matched and suited to the most suitable new job 
scope. Therefore, work accommodation and welfare in 
respect to personal attributes, work characteristics and 
work environment are substantially needed in ensuring 
the successful return to work among stroke survivors 
especially those in working age.

CONCLUSION
The authors recommend that there is a need for 
reassessment up to two years using the objective 
PULHEEMS method for young pilots who failed 
aeromedical assessment due to stroke for returning to 
work as their experiences and knowledge are highly 
valuable. 
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