The Paget-Schroetter Syndrome: Work Accident and Occupational Disease
L Zell,*mp, P Scheffler,**wmp, M Heger,***wp, A Steuckardt-Gotz,*wo, A Buchter, vp

Abstract

Introduction: Primary thrombosis of the upper extremity (Paget-Schroetter syndrome, effort thrombosis) is usually not accepted either
as a work-related accident or an occupational disease by the industrial injuries insurance authorities. This study aims to look at the
circumstancesunder which thiskind of thrombosismay berecognised asan occupational hazard. Materialsand Methods: After thoroughly
studying theclinical records of 82 patientswith thrombosis of the upper extremity in the outpatient department for angiology during a 10-
year period, we found that in 51 cases the thrombosis was caused by secondary reasons (i.e., central venous catheterisation, malignoma,
hypercoagulability, postoperative). | n theremaining 31 patients, we painstakingly conducted a general and occupational history and further
clinical, laboratory or technical investigations to differentiate the aetiology. Results: Twenty-eight of 31 patients with suspected primary
thrombosisof theaxillary or subclavian vein (Paget-Schroetter syndrome) showed unusual private or occupational physical exerciseasthe
underlying cause. Sixteen patients reported only short physical exercise up to several hours or acute trauma. Longer physical exercise
periods(several days, monthsor even more) werefoundin 12 patients. Ten of the28 patientswho acquired thethrombosisdoing occupational
tasks covered by theindustrial insurance, may be eligible for compensation. I n 4 of these 10 insured cases, we found strong hints for work
accidents, 6 patientsof thisgroup apparently reveal ed criteria of occupational diseases. Four of the 28 patientshad acombination of physical
effort and additional thrombogenic risk factors (cardiac pacemaker, hypercoagulability). Conclusion: Primary thrombosis of the upper
extremity (Paget-Schroetter syndrome) should be announced to and compensated by theindustrial injuriesinsuranceeither aswork-related
accident or occupational disease if the patient’s occupational history shows close relationship between thrombosis manifestation and
extraordinary physical efforts or exercises during occupational strains. For this reason, we recommend the recognition of the Paget-
Schroetter syndrome in the national list of occupational diseases.
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Introduction

_ . _ _ well-known English physician, Sir James Paget, after
Concerning patients with thrombosis of the upper

whom several other diseases and syndromes have been

extremity, you canfind only asmall number of casestudies
regarding the question of assessment in occupational
medicine.:® This study aims to look at the circumstances
under which thiskind of thrombosis may be recognised as
an occupational hazard.

A synonym for such kind of thrombosis of the upper
extremity is the Paget-Schroetter syndrome. This name
originates from first descriptions of this disease by the

named.*®> The other was Leopold von Schroetter from
Austria, who described a patient with thrombosis of the
subclavian vein in 1899.5¢ In 1949, the English surgeon,
Hughes, searched literature for cases of thrombosis of the
upper extremity and gathered 320 casesin a detailed case
study, further describing a comprehensive range of
triggering physical strain effects. Heal somadetheproposal
toreplacetheuntil thencommonmedical termsof “ primary”
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and" spontaneous’ thrombosesintheaxillary and subclavian
veins by the eponym “Paget-Schroetter syndrome”.>’

A lot of other very common and well-known synonyms
have been used up to today. For example, the terms
“primary” thrombosis, “spontaneous’ thrombosis or
“idiopathic” thrombosis. All these synonyms indicate that
the cause for this kind of thrombosis was unknown, or
could not be found, or perhaps the history of the patients
wasnot sufficiently researched. Another commonsynonym
used is the term “effort thrombosis’. This very common
termindicatesacausal rel ationship betweenanextraordinary
physical strain and the aetiology of thisthrombosis.®*2 Still
it is surprising that this syndrome was never discussed in
occupational medicine and literature.

Pathophysiologically, this thrombosisis usually caused
by asingle or repeat stretching of the subclavian or axillary
vein; for example, during extreme motion or strenuous
activities. Such stretching of the vein can lead to traumatic
fissuresin the venousintimawhich istheinner layer of the
venous vessel. These microtraumatisations of the venous
intima are associated with local activation of coagulation
and adhesion of thrombocytes. By thisway, an appositional
increase of athrombusup to atotal or subtotal occlusion of
the venous vessel is possible. Additionally, recurrent
microtraumatisations caused by repeated extraordinary
physical strain can especially lead to the devel opment of a
thrombosis. In addition, anatomical compression of the
subclavianveinby surrounding bones, ligamentsor muscles
structures with avenous stasis and aresulting activation of
coagulation may play an important role in the
pathophysiology of thrombogenesis.*t*®

Clinical symptom of thisdiseaseincludesswelling of the
upper extremity which developsimmediately after causal
physical strainor after adelay of several hoursor days. The
sameistruefor symptomslikepain, cyanosisor paraesthesia.
Mostly, itisonly after afew days or weeksthat prominent
superficial collateral veins develop (Figs. 1 and 2).

Correct diagnosis, history and clinica findings of the
reported symptoms are important. Duplex scans are the
preferred method for final diagnosis and for the last few
years, these scans have substituted phlebography.
Phlebography is used only in cases of unclarified findings
(Fig. 3).

The following clinical case demonstrates the actua
guestion and the reasons that | ead us to research aspects of
Paget-Schroetter syndromein occupational medicineasan
occupational disease or a work-related accident.

A 34-year-old male patient was transferred to our
emergency unit with symptoms of thrombosis of the
subclavian vein. He had never done any heavy physical
work before and had been unemployed for thelast 4 years.

Fig. 1. Averyrarecaseof Paget-Schroetter syndromeonbothsides. Infrared photography
showing superficial collateral veins.

Fig. 2. Paget-Schroetter syndrome: scar after thrombectomy.

Fig. 3. Phlebography: thrombosis in the subclavian vein on the right-hand side with
disruption of contrast medium.

Hehad just started anew employment where he had to bark
logs the whole day with abarking knife. After working on
the job for 4 days, the first symptom of thrombosis of the
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upper extremity appeared. We referred this patient to the
industrial injuriesinsurancefor compensation and reported
it as an occupational disease or a work-related accident.
The insurance company refused to recognise this disease
with the reasoning that this disease had not been described
and discussed in the occupational health literature, and that
there was no experience in occupational medicine
concerning Paget-Schroetter syndrome. Thismotivated us
tofurther research thisdiseasein alarger group of patients.

Material and Methods

The records of 82 patients suffering from thrombosis of
the upper extremity were reviewed. Records of these
patients had been gathered for a period of 10 years at the
outpatient department for angiology in our hospital. In 51
patients, the thrombosis could clearly or exclusively be
classified asaconsequence of “secondary” causes (central
venouscatheter, malignant neoplasms, hypercoagul ability,
effects following surgery, cervical rib*%). In the other 31
patients, whose records showed extraordinary physical
strain, anunspecified causeor no causeat al for thegenesis
of a thrombosis, were examined either at home or at the
outpatient department of our hospital and institute (Figs. 4
and 5). On thisoccasion, case historieswere scrutinised in
retrospect, prior medical diagnostic findingsweregathered
andin some casesadditional examinationswerecarried out
(particularly in order to complete and verify possible
“secondary” causes).

Primary thromboses Secondary thromboses

31 patients 51 patients

Total number: 82 patients

Fig. 4. Investigating the history of 82 patientswith thrombosi sof theupper extremity over
a 10-year period.

Multiple causes possible

Central venous

Others (18) catheterisation (14)

Hypercoar  [imm————s Recurrent
gulability (4) ‘W thromboses (11)
information (9) Malignant

Pacemaker (7)  Postoperative (7)  heoplasms (8)

Fig. 5. Variety of causesin the group of patients (n = 51) with secondary thrombosis of
the upper extremity.
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Results

Investigations of 31 patients who had indications of a
primary or effort thrombosis showed thefollowing results:

Concerning the question of an extraordinary physical
strain in relation with the beginning of first symptoms, 16
patients had an acute trauma or a strained exercise up to 1
day. Twelve patients showed unusual physical strain for
several days or weeks (Fig. 6). The differentiation of the
duration of up to 1 day or for several daysisimportant in
the German industrial injuriesinsurance; asin Germany, a
work-related accident is usually defined by a duration of
causal damageupto 1 day whilean occupational diseaseis
defined by alonger duration of causal damage.

All the 28 patients with extraordinary physical strain
were examined for other additional causes or risk factors
for athrombosis. Four patients showed supplementary risk
factors apart from the physical strain. In 1 case, there was
cervical rib; in 2 cases, ahypercoagul ability; and inanother
case, a cardiac pacemaker (Fig. 7).

Additionally, it would beinteresting to see how many of
these 28 patients performed this extraordinary physical
strain in the course of their leisure or private activities or
duringemployment covered by industrial injuriesinsurance.
The thrombosis of approximately one third or 10 patients
was caused by employment covered by insurance (Fig. 8).

Most of the patients had alot of residual complaintsand
disahilities even after years of the first manifestation of

Extraordinary exercise or unusual physical strain?

Yes,
acute trauma or
duration up to Yes,
one day (16) No (3) duration several

days or more
(12)

Fig. 6. Thirty-one primary thromboses of the subclavian/axillary vein.

Thrombosis caused by unusual physical strain and additional pathogenetic risk factors?

No (24) ves@

Fig. 7. Twenty-eight patients with thrombosis caused by extraordinary physical strain.
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Thrombosis caused by activity covered by insurance?

No (18) Yes (10)

Fig. 8. Twenty-eight patients with thrombosis caused by extraordinary physical strain.

their thrombosis, especially problemsor symptomssuch as
swelling and pain during working or when doing physical
activities. Another residual symptom was protruding
superficial collateral veins. One patient had acomplicating
pulmonary embolism.

Some examplesfor the causative physical strain of some
patientsare: Inthegroup with short-term strain, wehavean
exampleof thejerky lifting of aheavy oven, or thecatching
of afalling patient in ahospital by aradiographer. We had
2 patients with an acute trauma caused by wrestling.'6
Other examplesinclude unusual sport exercises.t” Three of
these patients have aready been recognised by their
industrial injuries insurance as a work-related accident.®

Long-term physical strain results in recurrent micro-
traumatisation of the venous intima which also leads to
thrombosis. Among the activities are—overhead work,
e.g., the scraping of wallpaper off the ceiling for several
days during renovation work; installing overhead panels;
adjustment of vehicle tracks overhead during excessive
workload or thesuspension of heavy el ectric cablesoverhead
in underground coal mining.®

Conclusion

In Germany and many other countries, Paget-Schroetter
syndrome has not been discussed in occupational health.
There are no experiences regarding the assessment of the
Paget-Schroetter syndrome as an occupational diseaseor a
work-related accident but pathogenetically, there existsan
ascertained relationship between physical strain and the
disease caused by lesions of the venous intima. In
conclusion, we recommend that physicians report cases
with this kind of thrombosis to the industrial injuries
insuranceif the causative activity is covered by insurance.
It is obvious that further research and discussion of the
Paget-Schroetter syndrome in occupational health and
accident insurance are necessary. For this reason, we

recommend the recognition of the Paget-Schroetter
syndrome in the national list of occupational diseases.
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