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Abstract

Buerger’s disease, also called thromboangiitis obliterans (TAO), is an inflam-
matory disease affecting small and medium size blood vessels of the limbs.
Several risk factors are strongly associated with this disease. In fact, heavy
smokers represent 99% of patients diagnosed with Buerger’s disease and smok-
ing cessation can slow down the progression of the pathology. Ulcers and
gangrene are very common complications and TAO may also cause a vasculi-
tis as well as ischemic damage to the distal part of the limbs that can even-
tually lead to limb amputation. Here, we report the case of a 43 years old pa-
tient, a flight personnel working in a Tunisian airline company who consults
for a lesion of the left toe that appeared 2 weeks ago. He is a chronic invete-
rate smoker with 36 pack-years. The diagnosis of TAO was made based on
the clinical presentation and the results of the Doppler Ultrasound of the left
toe. This disease has a major impact on the quality of life due to the risk of
necrotic ulcers and amputation. Navigation is a profession that requires a
high level of physical and mental fitness. According to the international and
Tunisian standards, the applicant or the holder of medical certificate must
not have a cardiovascular condition that may affect the safety of the exercise.
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1. Introduction

Buerger’s disease, also called thromboangiitis obliterans (TAO), is an inflamma-

tory disease affecting small and medium size blood vessels (1 to 5 mm of diame-
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ter) of the limbs resulting in vascular thrombosis with total or partial vessel ob-
struction. The damage, in this case, is segmental and multi-focal. It was de-
scribed for the first time by Von Winiwater, in 1879, but the terminology and
physiopathology were detailed in 1908 by Leo Buerger [1].

It is a very common disease in some areas such as India, South East Asia, the
Middle East and Eastern Europe. In terms of epidemiology, the prevalence of
Buerger’s disease is difficult to estimate due to the lack of specific diagnostic cri-
teria. Several risk factors are strongly associated with this disease. In fact, heavy
smokers represent 99% of patients diagnosed with Buerger’s disease and smok-
ing cessation can slow down the progression of the disease. The big majority of
patients are male (over 90%) and the onset of the disease occurs at a young age
between 20 to 40 years old which distinguishes it from atherosclerosis obliterans
(2] [3].

Despite the significant association with smoking, the pathophysiological me-
chanism of this illness remains unrevealed. The TAO mainly affects young sub-
jects who can suffer from ischemic ulcer or necrosis, severe pain, claudication,
coldness of extremities, migratory thrombophlebitis and Raynaud’s phenome-
non. This pathology can also be revealed by the absence of peripheral pulse, cya-
notic extremities and a thin or a shiny skin [4] [5].

Burger’s disease, like any other peripheral artery disease, can lead to intense
pain of the limbs, walking impairment, poor physical performance and physical
inactivity [6].

Ulcers and gangrene are very common complications and TAO may also cause
a vasculitis as well as ischemic damage to the distal part of the limbs that can
eventually lead to limb amputation. Arterial angiography is very useful to con-
tribute in the diagnosis of TAO by a smooth and a gradually diminishing seg-
mental lesion of the distal vessel and collateral vessels, like a corkscrew [5].

The severity of the Buerger’s disease lies in the frequency of necrotic lesions
that not only require a prolonged hospitalization but also can lead to limb am-
putation which can have a strong impact on the quality of life and the profes-
sional life. In fact, TAO represents the etiology of hospitalization among 0.5 up
to 5% of people admitted in the hospital for peripheral arterial occlusive diseases
in Europe and more than 16% in Japan. Although surgical treatment can im-
prove the prognosis of patients, it is not frequently applicable in Buerger’s dis-
ease. Smoking cessation remains the most effective measure to slow down the
progression of the disease [7] [8].

Here, we present a case of a flight personnel working in a Tunisian airline
company who got diagnosed with TAO disease in July 2021 in order to discuss
his fitness for work.

Oral consent to publish was obtained from the patient.

2. Case Presentation

We report the case of a 43 years old patient, a flight personnel working in a Tu-
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nisian airline company since 2003, married and a father of 3 children, who con-
sults for a lesion of the left toe that appeared 2 weeks ago.

This patient who is from the region of Grombalia (Tunisia) has no particular
medical history. He is a chronic inveterate smoker (36 pack-years). He reported
that he stopped smoking a month ago.

The dermatologist who has examined the patient has made the diagnosis of an
ingrown toenail of the left foot and prescribed a medical treatment made of an-
tibiotics and antiseptics.

The patient history revealed the occurrence of a resting pain in the toes. He
also reported intermittent claudication that appeared more than two months ago
and that occur after walking for more than one kilometer.

Physical examination has revealed an apparent good general health, a normal
heart auscultation, a normal blood pressure (120/80mm Hg).The pedal pulse was
present and the popliteal pulse was palpable. The brachial and wrist pulses were
also palpable. Examination of the lower limbs has noted pallor on the elevation
of the limbs and redness in declivity. The examination of the left toe has hig-
hlighted a dry erythematosquamous lesion containing a dark crust and a de-
struction of the distal part of the nail.

The other nails of the left foot are dry and fragile.

The complementary blood tests ordered for this patient showed normal blood
glucose level of 0.97 g/liter and a normal lipid profile. Creatinine and blood io-
nogram were also normal.

The electrocardiogram is normal.

The standard chest radiography is normal. The radiography of the left big
toe (front and side) is also normal.

The ultrasound of the big toe showed a thrombosis of the first metatarsal
and dorsal interdigital arteries of the big toe. It also showed a synovial thicken-
ing of the metatarsophalangeal joint of the big toe related to synonovitis.

The arterial Doppler ultrasound of the lower limbs had shown:

e An atheromatous infiltration

e A thrombosis of the lower third of the right superficial femoral artery, ex-
tended to the popliteal artery

e A bilateral distal arteriopathy, on the right, a permeable anterior tibial artery
followed to the distality with a low resistance flow. On the left, it showed a
permeable peroneal artery followed to the distality with an acceptable flow.

The diagnosis made for this patient is thromboangiitis obliterans or Burger’s
disease.

After the diagnosis was made, this employee took medical leave and was tem-
porarily unable to work. He initially received a medical treatment based on anti-
biotics, antiseptics and painkillers in order to alleviate the pain and the inflam-
mation of the toe. He also got a good local care of the skin ulceration. After-
wards, the affected toe got operated soon after the diagnosis. The evolution after
the surgical treatment of the left toe was favorable and the operating follow-ups

remain simple and almost painless. On discharge the recommendation hig-
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hlighted the importance of smoking cessation which was done by the patient a
month ago. He currently benefits of a regular follow-up in order to prevent and

screen for any complication of the disease.

3. Discussion

The TAO is a non atherosclerotic, recurrent, segmental, thrombo-occlusive and
non-destructive vascular disease that can lead to gangrene and loss of skin. It af-
fects the neurovascular bundles of the lower limbs (rarely the upper limbs and
the cerebral vessels).This pathology is often asymmetrical and the toes are not all
affected to the same degree [9].

The physiopathological mechanism of the disease is not entirely clarified but
smoking represents the main risk factor and it is also incriminated in the trig-
gering of flare-ups. Tabacco is capable, by his compounds, of inducing the dys-
function of platelets and the endothelial cells which can provoke the inflamma-
tion and the thrombosis. Other factors, mainly psychological, were also impli-
cated in the pathogenesis of the disease including a low socioeconomic status, a
chronic anxiety and a high mental stress [9] [10].

Systemic involvement in Buerger’s disease is very rare. The visceral damage
that can be detected in this disease is, more likely, attributed to the atherosclero-
sis promoted by or associated to TAO (Puechal and Fiessinger, 2006). In a recent
review of literature evaluating the visceral involvement associated to TAO, au-
thors have found cases of visceral damage including multiple organs such as the
heart, coronary artery involvement as well as retinal and central nervous system
involvement. The authors concluded, in this review, that TAO can be a systemic
disease with a primary clinical presentation in the extremities [11].

The progression of this illness is characterized by acute exacerbations sepa-
rated by phases of remission that may last several years. During the flare-ups, the
tropic lesions evolve either by being more proximal or by affecting a limb that
was not initially affected. Life expectancy in patients with Buerger’s disease is
usually normal with a survival rate of almost 95% within 10 years and 85% after
25 years. In a national Japanese study including 850 subjects diagnosed with
TAO disease, the risk of amputation was 2.73 times higher in patients who con-
tinued to smoke. At the end of 5 years follow up period, one quarter of patients
had to get an amputation. After 10 years, the risk of amputation is up to 45% [8].

The therapeutic management of the disease is based on conservative therapy
in which the major measure is to quit smoking completely and definitively in
association with local care of the affected limb. Patient education has a crucial
role to play in the management of the disease in order to handle his illness and
slow down its progression. The surgical treatment is rarely possible due to the
diffusion of vascular damage and the distal nature of the disease. If revasculari-
zation is indicated, bypass surgery is carried out but the results have often been
disappointing. Sympathectomy could represent a last option before deciding

amputation. A new era has begun with the use of genre transfer in order to create
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a therapeutic angiogenesis in TAO. Experimental therapies are being evaluated
such as intramuscular injections of VEGF and implantation of autologous bone
marrow mononuclear cells [8] [12].

The human being is adapted to life on the surface of the earth but the contest
of the air has led him to venture in a complete different area. Airspace is a hos-
tile environment characterized by lack of oxygen, a lower atmospheric pressure
and a drop of the temperature. In aviation, hypobaric hypoxia is, by far, the most
common form. In the same context, the cardiovascular system will be essentially
solicited by hypoxia and the accelerations of aircrafts [13].

The unprecedented expansion of civil aviation during the past two decades
has mainly focused on flight safety and the selection of healthy and qualified em-
ployees. On the other hand, the duration of long-haul flights has extended to 18
- 20 hours by the recent introduction of brand-new aircraft, including Boeing
787-9 and Airbus A350-XWB. These long-haul flights may pose certain risks in-
cluding hypoxia, a low humidity, a dehydration, a disruption of the circadian
rhythm and prolonged sitting, which may cause venous thromboembolism to
the people involved. The association between long-haul flights and thrombo-
embolism linked to air travel is an undeniable fact [14] [15].

Flight personnel represent a young population, with a relatively high soci-
ocultural level, having a profession that requires high physical and mental per-
formance. Compared to the general population, these workers have a lower pre-
valence, after adjustment according to age and gender, of current smoking, ob-
esity and hypertension. On the other hand, they have a higher prevalence of reg-
ular physical activity [13] [16].

According to international standards, subjects with peripheral occlusive ar-
terial diseases, before and after the surgical treatment, shall be assessed unfit for
the navigation activities. Provided there is no significant functional impairment,
a fit assessment may be considered following noninvasive exploration of the co-
ronary circulation (If necessary, invasive exploration) [17].

According to the Tunisian standards, the decree of the minister of transport of
25 September 2001 fixing the conditions of physical and mental fitness for the
personnel of civil aviation specifies in its chapter regarding the cardiovascular
system that applicants for a medical certificate presenting a peripheral vascular
disease, before and after surgical treatment, shall be assessed unfit, unless it is
proven the absence of a significant functional impairment, of any lesion of the
coronary arteries or of any important atheromateous lesion in other vessels. The
applicant or the holder of the medical certificate must not have a cardiovascular
condition that may affect the safety of the exercise of his work [18].

In this case, the patient was temporally unfit to exercise his job. Netherless,
the evolution after the surgery was favorable and he currently benefits of a regu-
lar follow-up in order to get an early diagnosis of any possible complication of
the disease that may compromise his ability to work. A complete screening of

any damage of other vessels is regularly required. To the best of our knowledge,

DOI: 10.4236/0dem.2022.102006

75 Occupational Diseases and Environmental Medicine


https://doi.org/10.4236/odem.2022.102006

I. Jammeli et al.

there are no studies on the impact of Buerger’s disease on the fitness for work of
flight personnel. More research is needed to evaluate the repercussions of this

pathology, not only on the social life but also on the professional activities.

4. Conclusions

Buerger’s disease, also called thromboangiitis obliterans, is an inflammatory
disease affecting the small and medium caliber vessels with smoking as the main
risk factor. It a pathology that has a major impact on the quality of life as well as
the professional career due to the risk of necrotic ulcers and the risk of amputa-
tion. Although systemic damage is rare, the involvement of the coronary arteries
and the cerebrovascular circulation is still possible which requires a complete
screening of other damages that can be life-threatening. Smoking cessation re-
mains the most effective measure in order to slow down the progression of the
disease.

The cardiovascular system can be solicited by aeronautic factor including hy-
poxia, the decrease of the partial oxygen pressure and the drop in temperature. A
systemic involvement associated to the Buerger’s disease in particular damage to
the coronary and cerebral arteries, although rare, could affect the safety of flying.
Thus, a careful clinical examination is required in order to detect a systemic in-
volvement especially of the cardiovascular system. Reconciling between work
and Buerger’s disease is not an easy task, the impact of the disease on the patient
health must be evaluated and the complete screening of other systemic damage
should be performed.

This pathology has a major impact on social activities and professional activi-
ties as well. A regular follow-up is highly recommended in order to detect com-
plications that may compromise the safety of work. The best treatment remains
smoking cessation. Patients affected by this disease need to be constantly re-
minded of the importance of smoking cessation and of the importance of a reg-

ular follow-up.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this paper.

References

[1] Arkkila, P.E. (2006) Thromboangiitis Obliterans (Buerger’s Disease). Orphanet Journal
of Rare Diseases, 1, 14. https://doi.org/10.1186/1750-1172-1-14

[2] Elfarra, M., Radulescu, D., Peride, I., Niculae, A., Ciocalteu, A., Checheriaa, I.A.,
Lascdr, I. and Sinescu, D.R. (2015) Thromboangiitis Obliterans—Case Report.

[3] Modaghegh, M.-H.S., Kazemzadeh, G.H., Ravari, H., Johari, H.G. and Barzanuni, A.
(2015) Buerger’s Disease in the Northeast of Iran: Epidemiology and Clinical Fea-
tures. Vascular, 23, 519-524. https://doi.org/10.1177/1708538114552838

[4] Le Joncour, A., Soudet, S., Dupont, A., Espitia, O., Koskas, F., Cluzel, P., Hatron,
P.Y., Emmerich, J., Cacoub, P., Resche-Rigon, M., Lambert, M. and Saadoun, D.
(2018) Long-Term Outcome and Prognostic Factors of Complications in Thromboan-

DOI: 10.4236/0dem.2022.102006

76 Occupational Diseases and Environmental Medicine


https://doi.org/10.4236/odem.2022.102006
https://doi.org/10.1186/1750-1172-1-14
https://doi.org/10.1177/1708538114552838

I. Jammeli et al.

(5]

(7]

(10]

(11]

(12]

(13]
(14]

[15]

(16]

(17]

(18]

giitis Obliterans (Buerger’s Disease): A Multicenter Study of 224 Patients. Journal of the
American Heart Association, 7, €010677. https://doi.org/10.1161/JAHA.118.010677
Choi, B., Jang, S.Y., Kim, S.-K., Kim, N., Kim, K. and Kim, D.K. (2020) The Inci-
dence, Prevalence, and Survival Rate of Thromboangiitis Obliterans in Korea: A
Retrospective Population-Based Study. Cardiovascular Diagnosis and Therapy, 10,
1238-1244. https://doi.org/10.21037/cdt-20-582

Golledge, J., Leicht, A.S., Yip, L., Rowbotham, S.E., Pinchbeck, J., Jenkins, J.S., Clap-
perton, R., Dally-Watkins, M., Fiatarone Singh, M.A., Mavros, Y., Noble, Y., Hag-
highi, M.M., Hollings, M., Parmenter, B.]. and Burton, N.W. (2020) Relationship
between Disease Specific Quality of Life Measures, Physical Performance, and Ac-

tivity in People with Intermittent Claudication Caused by Peripheral Artery Dis-
ease. European Journal of Vascular and Endovascular Surgery, 59, 957-964.
https://doi.org/10.1016/].ejvs.2020.02.006

Ohta, T., Ishioashi, H., Hosaka, M. and Sugimoto, I. (2004) Clinical and Social Con-
sequences of Buerger Disease. Journal of Vascular Surgery, 39, 176-180.
https://doi.org/10.1016/].jvs.2003.08.006

Puechal, X. and Fiessinger, J.-N. (2006) Thromboangiitis Obliterans or Buerger’s
Disease: Challenges for the Rheumatologist. Rheumatology; 46, 192-199.
https://doi.org/10.1093/rheumatology/kel388

Fazeli, B. and Rezaee, S.A. (2011) A Review on Thromboangiitis Obliterans Patho-
physiology: Thrombosis and Angiitis, Which Is to Blame? Vascular, 19, 141-153.
https://doi.org/10.1258/vasc.2010.ra0045

Fazeli, B. (2010) Clinical Research Buerger’s Disease as an Indicator of Socioeco-
nomic Development in Different Societies, A Cross-Sectional Descriptive Study in
the North-East of Iran. Archives of Medical Science, 3, 343-347.
https://doi.org/10.5114/a0oms.2010.14253

Fakoor, F. and Fazeli, B. (2019) Visceral Bed Involvement in Thromboangiitis Obli-
terans: A Systematic Review. Vascular Health and Risk Managementis, 15, 317-353.
https://doi.org/10.2147/VHRM.S182450

Fazeli, B., Dadgar Moghadam, M. and Niroumand, S. (2018) How to Treat a Patient
with Thromboangiitis Obliterans: A Systematic Review. Annals of Vascular Surgery,
49, 219-228. https://doi.org/10.1016/j.avsg.2017.10.022

Manuel de médecine aéronautique civile 3éme édition 2012.

Kilic, B. and Soran, S. (2020) Awareness Level of Airline Pilots on Flight-Associated
Venous Thromboembolism. Aerospace Medicine and Human Performance, 91, 343-
347. https://doi.org/10.3357/AMHP.5493.2020

Lopes, M.-C., da Silva, H.S., Bittencourt, L.R.A., Chervin, R.D. and Tufik, S. (2009)
Is There a Connection between Long Airplane Flight, Venous Thromboembolism,
and Sleep-Disordered Breathing? Sleep Medicine, 10, 385-388.

https://doi.org/10.1016/j.sleep.2008.03.019

Houston, S., Mitchell, S. and Evans, S. (2011) Prevalence of Cardiovascular Disease

Risk Factors among UK Commercial Pilots. European Journal of Cardiovascular
Prevention & Rehabilitation, 18, 510-517.
https://doi.org/10.1177/1741826710389417

Curdt-Christiansen, C., Draeger, J. and Kriebel, J. (2009) Principles and Practice of
Aviation Medicine. World Scientific, Singapore. https://doi.org/10.1142/5554

The Official Journal of the Republic of Tunisia (2001) Decree of the Ministry of Trans-

port of September 25th, 2001. Conditions of Medical and Mental Fitness to Work of
the Civil Aviation Personnel. JORT, 80, 3460-3483.

DOI: 10.4236/0dem.2022.102006

77 Occupational Diseases and Environmental Medicine


https://doi.org/10.4236/odem.2022.102006
https://doi.org/10.1161/JAHA.118.010677
https://doi.org/10.21037/cdt-20-582
https://doi.org/10.1016/j.ejvs.2020.02.006
https://doi.org/10.1016/j.jvs.2003.08.006
https://doi.org/10.1093/rheumatology/kel388
https://doi.org/10.1258/vasc.2010.ra0045
https://doi.org/10.5114/aoms.2010.14253
https://doi.org/10.2147/VHRM.S182450
https://doi.org/10.1016/j.avsg.2017.10.022
https://doi.org/10.3357/AMHP.5493.2020
https://doi.org/10.1016/j.sleep.2008.03.019
https://doi.org/10.1177/1741826710389417
https://doi.org/10.1142/5554

	Buerger’s Disease and Fitness for Work in a Flight Personnel: A Case Report
	Abstract
	Keywords
	1. Introduction
	2. Case Presentation
	3. Discussion
	4. Conclusions
	Conflicts of Interest
	References

