Prikaz slucaja ‘ Case report

B Pperkutana aspiracijska trombektomija u Paget-Schroetterovu
sindromu - prikaz bolesnika

Percutaneous Aspiration Thrombectomy in Paget-Schroetter
Syndrome: A Case Report

SAZETAK: Prikazujemo sluéaj mladeg, fizigki aktivnog bolesnika u kojeg su se pri hitnom prijemu
manifestirali oteklina, bolnost i plavicasta diskoloracija lijeve ruke te mu je obradom ustanovljena
naporom inducirana duboka venska tromboza ruke (Paget-Schroetterov sindrom). Nakon neuspjesna
medikamentnog lije¢enja terapijskom dozom niskomolekularnog heparina lijecen je endovasku-
larnim zahvatom — perkutanom aspiracijskom trombektomijom. Postupak je protekao uredno uz us-
postavu rubnog protoka kroz potkljuénu, pazusnu te cefaliénu venu usprkos ostatnim trombotskim
masama. Prije otpusta uvedena je peroralna antikoagulantna terapija rivaroksabanom. U sklopu
obrade sindroma gornje torakalne aperture provedena je dodatna slikovna obrada kojom je dijagnoza
potvrdena. Nalazi prosirene laboratorijske obrade bili su u granicama normale. Na kontrolnim pregl-
edima pracena je regresija tegoba. Color Doppler ultrazvukom te klini¢ki verificiran je i dalje odrzan
rubni protok kroz zahvacene vene uz rezidualne male trombe te razvoj kolaterala. U bolesnika se raz-
matra dekompresijsko lijecenje resekcijom prvog rebra kao konacno rjeSenje uzroka tegoba.
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SUMMARY: We report the case of a younger, physically active patient who presented at the emergency
department with swelling, pain, and bluish discoloration of the left arm, with clinical examination
identifying effort-induced deep vein thrombosis of the arm (Paget-Schroetter syndrome). After unsuc-
cessful medication treatment with a therapy dose of low-molecular-weight heparin, the patient was
treated with an endovascular procedure — percutaneous aspiration thrombectomy. The procedure was
successful, with the establishment of peripheral flow through the subclavian, axillary, and cephalic
vein despite some thrombotic masses remaining. Before discharge, the patient was placed on peroral
anticoagulation treatment with rivaroxaban. Additional imaging was performed during treatment of
the superior thoracic aperture, confirming the diagnosis. Expanded laboratory testing showed values
within normal limits. Follow-up showed regression of the symptoms. Color Doppler ultrasound and
clinical examination verified maintenance of peripheral flow through the affected veins, with residual
small thrombi and the development of collaterals. The patient was subsequently considered for de-
compression therapy by removing the first rib as a permanent solution for the symptoms.
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Uvod

Duboka venska tromboza (DVT) gornjih ekstre-
miteta obuhvaca oko 10 % svih dubokih venskih
tromboza s incidencijom od 4 do 10 bolesnika
na 100 000 stanovnika'. Dva su tipa — primarna,
inducirana naporom tj. Paget-Schroetterov sin-

Introduction

Deep vein thrombosis (DVT) of the upper ex-
tremities comprises approximately 10% of all
deep vein thromboses, with an incidence of 4
to 10 patients per 100 000 population!. There are
two types — primary DVT induced by effort, i.e.,
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Percutaneous Aspiration Thrombectomy in Paget-Schroetter Syndrome: A Case Report

drom na koji otpada oko 20 % svih DV T-a gornjih ekstremiteta,
te mnogo cesce, sekundarna DVT koja je povezana s primje-
nom centralnih venskih katetera, terapijskih ili dijaliznih (tu-
neliranih ili netuneliranih), elektroda elektrostimulatora srca
te portova'?.

Paget-Schroetterov sindrom (PSS) jest naporom (napreza-
njem) inducirana tromboza potkljuéne vene, a ¢esto joj je pri-
druZena i tromboza pazusne i cefalicne vene. Opisala su je
potkraj 19. stolje¢a dva autora (Sir James Paget i Leopold von
Schroetter) koji su primijetili naporom induciranu trombozu
potkljuéne vene veé¢inom u mladih, inac¢e zdravih muskara-
ca®. Rijec je o podvrsti venskog tipa sindroma gornje torakal-
ne aperture (thoracic outlet syndrome — TOS)* Sindrom gor-
nje torakalne aperture obuhvacéa spektar stanja koja nastaju
zbog kompresijske ozljede ili iritacije struktura koje prolaze
kroz gornju torakalnu aperturu; prostora u donjem dijelu vra-
ta / gornjem dijelu prsnog kosa, izmedu klju¢ne kosti i prvog
rebra, kroz koji prolazi brahijalni pleksus, te potklju¢na vena i
arterija. Medijalno od potklju¢ne vene nalazi se kostoklaviku-
larni ligament, a lateralno prednji skalenski misi¢. Najcesci
tip TOS-a jest neurogeni, koji nastaje zbog kompresije na bra-
hijalni pleksus i o¢ituje se boli i slabos¢u zahvaéene ruke?#5.

Venski tip TOS-a obuhvacéa tri podvrste: primarnu DVT
(PSS), sekundarnu DVT te pozicijsku opstrukciju vene*®,

PSS je rijetko stanje, s incidencijom od 1 do 2 na 100 000
stanovnika, dvostruko je ¢es¢i u muskaraca nego u Zena te
se ¢eSce pojavljuje na desnoj strani. Povezan je s repetitivnim
kretnjama u zahva¢enom ramenu (bilo u pojedinim profesija-
ma, kao i u profesionalnih ili amaterskih sportasa). U abduk-
ciji ruke dolazi do kompresije potklju¢ne vene izmedu klju¢ne
kosti i prvog rebra, sto je podloga za Virchowljev trijas?. Druge
anatomske inacice koje pridonose razvoju tromboze ukljucu-
ju abnormalnu inserciju prvog rebra, kongenitalne tracke ili
prisutnost vratnog rebra, a dodatno mogu utjecati i pridruze-
na hematoloska stanja?.

Klinicke manifestacije PSS-a jesu distenzija vena, otjeca-
nje zahvacene ruke, plavicasta diskoloracija te bol (pokatkad
uz pogorsanje boli nakon vjezbe). U dijagnostici nakon ana-
mneze i klini¢ke slike te d-dimera (koji nema veliku klinicku
vaznost) metoda izbora u oslikavanju jest Color Doppler ul-
trazvuk. Od ostalih metoda provode se venografija te CT i MR
vratai gornje torakalne aperture®4*,

Strategije lije¢enja PSS-a — a obuhvac¢aju antikoagulaciju u
trajanju minimalno tri mjeseca (niskomolekularni heparin,
novi oralni antikoagulansi, antagonisti vitamina K); uklanja-
nje tromba (kateterom vodena tromboliza ili farmakomeha-
nicka tromboliza) te kirursko lijecenje — dekompresija tora-
kalne aperture resekcijom prvog rebra.

Prikaz bolesnika

Amaterski body-builderiboksac u dobi od 37 godina, prethod-
no zdrav, nepusac te negativne obiteljske anamneze na kardi-
ovaskularne bolesti, koji ne uzima kroni¢nu terapiju, ali uzi-
ma suplemente testosterona (jednom tjedno te ih primjenjuje
intramuskularno) javio se u Objedinjeni bolni¢ki prijem Kli-
nickog bolnic¢kog centra Rijeka zbog otjecanja lijeve ruke (sli-
ka 1i 2). Tegobe su bile prisutne ¢etiri dana prije prijema. Ul-
trazvucno mu je ustanovljena DVT lijeve potklju¢ne, pazusne
i cefali¢ne vene. U laboratorijskim je nalazima pra¢ena blaga
leukocitoza na ra¢un neutrofila uz tek blago povisene vrijed-
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Paget-Schroetter syndrome, comprising approximately 20%
of all DV Ts of the upper extremities, and the much more com-
mon secondary DVT, which is associated with the application
of central venous catheters and therapy or dialysis (tunneled
or non-tunneled) cardiac pacemaker leads and ports*2.

Paget-Schroetter syndrome (PSS) is thrombosis of the sub-
clavian vein induced by exertion, often concomitant with
thrombosis of the axillary and cephalic vein. It was described
near the end of the 19" century by two authors (Sir James Pa-
get and Leopold von Schroetter), who observed effort-induced
subclavian vein thrombosis mostly in young, otherwise
healthy men?. It represents a subtype of the venous type of
thoracic outlet syndrome (TOS)* TOS refers to a spectrum
of states that occur due to compression injury or irritation to
structures passing through the superior thoracic aperture,
the space in the lower part of the neck / upper part of thorax,
between the collarbone and the first rib, containing the bra-
chial plexus and the subclavian vein and artery. The costo-
clavicular ligament is located medially from the subclavian
vein, and the anterior scalene muscle is located laterally. The
most common type of TOS is neurogenic, developing due to
compression of the brachial plexus and manifesting as pain
and weakness in the affected arm?*5.

Venous TOS has three subtypes: primary DVT (PSS), sec-
ondary DVT, and positional venous obstruction®s.

PSSis arare condition, with an incidence of 1 to 2 per 100 000
population, is twice as common in men as in women, and is
more common on the right side. It is associated with repetitive
movements of the affected shoulder (a consequence of work in
some professions, or in professional or amateur athletes). Arm
abduction leads to compression of the subclavian vein between
the clavicle and the first rib, which is the basis for Virchow's
triad?. Other anatomic factors that contribute to the develop-
ment of thrombosis include abnormal formation of the first rib,
congenital bands, or the presence of a cervical rib, and can be
additionally influenced by concomitant hematological states?.

Clinical manifestations of PSS are venous distension,
swelling in the affected arm, bluish discoloration, and pain
(sometimes with pain exacerbation after exercise). In addition
to anamnesis, the clinical picture, and d-dimers (which do not
have great clinical significance), the method of choice for im-
aging is Color Doppler ultrasound. Other diagnostic methods
include venography as well as CT and MR of the neck and the
superior thoracic aperture®24,

Treatment strategies for PSS include anticoagulation treat-
ment lasting a minimum of three months (low-molecular-
weight heparin, new oral anticoagulants, vitamin K antagonists),
thrombi removal (catheter-directed thrombolysis or pharmaco-
mechanic thrombolysis), and surgical treatment — decompres-
sion of the thoracic aperture by resection of the first rib.

Case report

A 37-year-old amateur body-builder and boxer, previously
healthy, a non-smoker, with negative family history for car-
diovascular diseases, who was not receiving any chronic
treatment but was taking testosterone supplements (once per
week applied intramuscularly), presented at the Joint Hospital
Admission of the Rijeka Clinical Hospital Center due to swell-
ing of the left arm (Figure 1, Figure 2). The symptoms had been
present for four days before admission. Ultrasound examina-



FIGURE 1. Swollen left arm with venous distension.

nosti C-reaktivnog proteina (L 10,3 x 10%L, neutrofila 76,3 %,
CRP 11 mg/L). Radiogram grudnih organa bio je uredan, a u
12-kanalnom elektrokardiogramu verificiran je sinusni ritam
frekvencije klijetki 90/min uz aplanirane T-valove inferolate-
ralno. Na Zavodu za vaskularnu kirurgiju zapoceto je lijecenje
terapijskom dozom niskomolekularnog heparina i ono je na-
stavljeno tijekom devet dana. Usprkos primijenjenoj terapiji
nije bilo klini¢ckog poboljSanja. Devetog dana hospitalizacije
prikazan je na konziliju vaskularnih kirurga i kardiologa te je
indicirana perkutana aspiracijska trombektomija.

Nakon odgovaraju¢e pripreme bolesnika preko desne be-
drene vene postavljena je uvodnica od 6 Frencha (F) te je po-
stavljen multipurpose angiographic (MPA) kateter u ishodiste
lijeve potkljuéne vene. Zicom vodilicom Gaia 3rd prode se
proksimalna kapa okluzije i s pomocéu balonskog katetera NC
4,5 x 15 mm uspije se proc¢i do projekcije izlazista cefalicne
vene, ali se Zica vodilica ne uspije plasirati dalje prema pazus-
noj veni. Potom se pod kontrolom ultrazvuka postavi uvodni-
caod 6 F u kubitalnu venu, te se hidrofilnom Zicom vodilicom
sada anterogradnim pristupom prode mjesto okluzije, a Zica
se distalno postavi u donju Suplju venu. Izvede se visestruka
reoliticka trombektomija Angiojet Omni kateterom. Balon-
skim kateterima 8 x 40 mm i 12 x 40 mm dilatira se cijeli tijek
okludiranog segmenta. Konac¢ni venogram upucuje na resto-
raciju protoka u pazusnoj i potkljuénoj veni, uz i dalje vidljive
trombotske mase potklju¢no (slike 3,4, 5,61 7).

Drugog dana nakon intervencije pra¢ena je regresija tegoba
i klini¢ko poboljsanje (vidljiva regresija otekline ruke i pove-
¢ana mobilnost). Obavljena je venografija (preko desne kubi-
talne vene zbog jos uvijek izraZene otekline lijeve ruke) kojom
su verificirane uredne dimenzije vena lijeve ruke uz djelomic-
nu trombotsku opstrukciju. Ultrazvuk vena ruke ucinjen je
drugog dana nakon intervencije, 14 dana nakon intervencije
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FIGURE 2. Swollen left arm.

tion found DVT of the left subclavian, axillary, and cephalic
veins. Laboratory findings showed mild neutrophilic leukocy-
tosis with only mildly elevated C-reactive protein levels (L 10.3
x109/L, neutrophiles 76.3 %, CRP 11 mg/L). The chest radiograph
was normal, and 12-lead electrocardiogram examination veri-
fied sinus rhythm with a ventricular frequency of 90/min and
inferolaterally flattened T-waves. Treatment was initiated at the
Department for Vascular Surgery using a therapy dose of low-
molecular-weight heparin, which was continued for nine days.
Despite the treatment, no clinical improvement was observed.
On the ninth day of hospitalization, the patient’s case was pre-
sented at the vascular surgeon and cardiologist consilium, and
percutaneous aspiration thrombectomy was indicated.

After appropriately preparing the patient, the femoral vein
approach was used to place a 6 French (F) sheath and a mul-
tipurpose angiographic (MPA) catheter at the origin of the left
subclavian vein. A Gaia 3rd guide wire was used to bypass
the proximal cap of the occlusion, and the application of a NC
4.5 x 15 mm balloon catheter was used to successfully pro-
ceed to the projection of the origin of the cephalic vein, but
the guidewire was unable to continue towards the axillary
vein. Subsequently, ultrasound control was used to place a 6
F sheath into the cubital vein, and a hydrophilic guide wire
as used to bypass the occlusion point, now using an antero-
grade approach, and the guide wire was placed distally in the
inferior vena cava. A rheolytic thrombectomy was performed
using an Angiojet Omni catheter. Two 8 x 40 mm and 12 x 40
mm balloon catheters were used to dilate the entire occluded
segment. The final venogram indicated restored flow in the
axillary and subclavian vein, with still visible subclavicular
thrombotic masses (Figures 3-7).

Regression of symptoms and clinical improvement (visible
regression of the arm swelling and increased mobility) were
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FIGURE 3. Multipurpose angiographic catheter in the left FIGURE 4. Filling defect of an axillary vein.
subclavian vein.

FIGURE 5. Two catheters in the veins and a guide wire.

FIGURE 6. Angio Jet catheter.

FIGURE 7. Restoration of the blood flow with residual thrombosis



te Cetiri mjeseca nakon toga. Njime je ustanovljen rezidualni
tromb potkljuéne vene, ali uz odrzani rubni protok (slika 8).

U vezisdekompresijskim lijecenjem obavljene su konzulta-
cije torakalnim kirurgom koji nije indicirao kirursko lijecenje,
nego nastavak antikoagulantne terapije i magnetnu rezonan-
ciju vrata i gornje torakalne aperture. U¢injenom pretragom
ustanovljena je suzena lijeva potklju¢na vena u podrucju li-
jevoga kostoklavikularnog prostora s dvama sitnim rezidual-
nim trombima, duljeg promjera od 6 mm. Takoder je jasno uo-
¢eno da donja stijenka lijeve potklju¢ne vene dodiruje gornji
rub lijevoga prvog rebra (slika 9,10, 111 12).

Bolesnik je otpusten ¢etvrtog dana nakon intervencije uz
peroralnu antikoagulatnu terapiju rivaroksabanom. Moleku-
larnom je analizom trombofilnih faktora ustanovljen norma-
lan tip gena za faktor V Leiden te protrombin (II). Vrijednost
antitrombina III bila je uredna, kao i proteina S, lupusni anti-
koagulant nije dokazan, dok je vrijednost proteina C bila blago
snizena (0,61).

Na kontrolnom pregledu bolesnik je subjektivno boljega op-
¢eg stanja, redovito uzima preporuc¢enu terapiju te je smanjio
intezitet vjezbi lijeve ruke. U klinickome statusu dominira
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FIGURE 10. Magnetic resonance of the right side of the
thoracic outlet: normal anatomical structures in the costoc-
lavicular joint, no thrombosis.
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observed on the second day after the intervention. Venog-
raphy was performed (through the right cubital vein due to
the still pronounced swelling of the left arm), which verified
normal dimensions of the veins of the left arm, with partial
thrombotic obstruction. Venous ultrasound of the arm was
performed on the second day after the intervention, 14 days
after the intervention, and four months after that. It found a
residual thrombus in the subclavian vein, but with partial
flow around the thrombus (Figure 8).

A thoracic surgeon was consulted regarding decompres-
sion treatment, who stated that surgical treatment was not
indicated, but that anticoagulation treatment should be con-
tinued, along with magnetic resonance imaging of the neck
and superior thoracic aperture. Imaging showed stenosis of
the left subclavian vein in the area of the left costoclavicular
space, with two tiny residual thrombi with a longer diameter
of 6 mm. It was also clearly shown that the lower wall of the
left subclavian vein was touching the upper edge of the left
first rib (Figures 9-12).

The patient was discharged on the fourth day after the in-
tervention, with peroral rivaroxaban anticoagulation therapy.

FIGURE 9. Magnetic resonance of the left side of the
thoracic outlet: narrowing of the left subclavian vein with
small residual thrombus.

FIGURE 11. Magnetic resonance of the thoracic outlet:
small thrombus in the left subclavian vein.
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FIGURE 12. First rib touching the left subclavian vein.

razvoj venskih kolaterala na stijenci prsnog kosa lijevo (tzv.
Urschelov znak) (slika 13). Bolesnik navodi da nakon dulje
vjezbe i dalje primjec¢uje plavic¢astu obojenost koZe ruke te
blagu oteklinu. Bolesnikov slu¢aj bit ¢e ponovno razmatran
za konacno lijecenje PSS-a —dekompresijom gornjega tora-
kalnog otvora resekcijom prvog rebra.

Rasprava

Iako se PSS relativno rijetko pojavljuje u op¢oj populaciji, ta je
bolest vazan klinicki entitet te da ga je potrebno na vrijeme
prepoznati i adekvatno lije¢iti. Naime, pojavljuje se u mladih,
radno aktivnih ljudi, ¢esto se previdi i kasno dijagnosticira,
Sto povecava vjerojatnost razvoja komplikacija i trajnih smet-
nji. U odredenom postotku (7 — 20 %) uz DV T gornjih ekstremi-
teta nade se i plu¢na tromboembolija’. Prema smjernicama,
strategija uklanjanja tromba ima smisla u prva dva tjedna od
pocetka simptoma jer kasnije dolazi do organizacije tromba
i razvoja kolaterala'. Drugo, potrebno ga je razlikovati od se-
kundarne duboke venske tromboze gornjih ekstremiteta te
uvijek voditi brigu o tome da idiopatske tromboze mogu biti
prvi znak zloéudne bolesti. Nadalje, ovaj je bolesnik uzimao
preparate testosterona ¢ija je (zlo)upotreba u porastu. Postoje
radovi koji su jasno utvrdili povezanost izmedu njihove prim-
jene i ucestalosti duboke venske tromboze’.

Sljedece jest pitanje trajanja primjene antikoagulantne te-
rapije. Minimalna terapija traje tri mjeseca. Potrebno je dobro
razmotriti vjerojatnost recidiva i pridruZena stanja i bolesti
i, prema tome, odabrati najbolji modalitet i duljinu primjene
antikoagulantne terapije.

U bolesnika smo obavili i testiranje na nasljedne trombofi-
lije, medutim, pri prvoj pojavi DVT-a (s prisutnim provocira-
juéim ¢imbenikom ili bez njega) ne preporucuje se rutinski
probir na njih*.
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FIGURE 13. Patient on check-up — Urschel’s sing.

Molecular analysis of thrombophilic factors showed a normal
gene type for factor V Leiden and prothrombin (II). The value
of antithrombin III was normal, as was protein S, and lupus
anticoagulant was not found, whereas the value of protein C
was mildly lowered (0.61).

On follow-up, the patient reported subjective improvement,
reqgularly taking the recommend therapy, and reducing exer-
cise intensity for the left arm. Clinical status was dominated
by the development of superficial venous collaterals on the
left side of the chest (i.e, Urschel’s sign) (Figure 13). The pa-
tient stated that he still observed a bluish tinge on the skin
of the arm and mild swelling after longer exercise sessions.
The patient’s case will be reviewed for treatment for PSS -
decompression of the upper thoracic aperture by resection of
the first rib.

Discussion

Although PSS is relatively rare in the general population, the
disease is an important clinical entity which must be oc-
casionally recognized and treated adequately. It presents in
the younger, professionally active population and is thus of-
ten overlooked or diagnosed late, which increases the likeli-
hood of complications and permanent damage. In a certain
percentage of cases (7-20%), DVT of the upper extremities is
concomitant with pulmonary thromboembolism?®. According
to current guidelines, treatment strategy that includes throm-
bus removal is only viable during the first two weeks from
symptom onset, since thrombus organization takes place
after that period, along with the development of collaterals!.
Secondly, PSS should be differentiated from secondary deep
vein thrombosis of the upper extremities, always bearing in
mind that idiopathic thromboses can be the first sign of ma-
lignant disease. Furthermore, the patient described herein



Iako vec¢ina bolesnika ima regresiju tegoba nakon lijecenja
antikoagulatnom terapijom ovaj je bolesnik zahtijevao inter-
vencijsko lijecenje. Sistemska se tromboliza zbog mogucih
komplikacija ne preporucuje, ali postoje razni modaliteti in-
tervencijskog lijeGenja (kateterom vodena tromboliza, farma-
komehanicka tromboliza), te kao u ovom slu¢aju perkutana
aspiracijska trombektomija.

Konacno je lijeCenje PSS-a kirursko — dekompresija pro-
stora resekcijom prvog rebra (postoji vise pristupa; transak-
silarni, supraklavikularni, intraklavikularni®. Treba imati na
umu da kirursko lijeGenje nije liseno mogucih komplikacija
(hematopneumotoraks, oS$te¢enje struktura u torakalnom
prostoru ili drugdje).

Zakljuéno, rije¢ je o kompleksnom sindromu koji zahtijeva
rano prepoznavanje te multidisciplinarni pristup, a moguéno-
sti su lijecenja Siroke.
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was taking testosterone supplements, the (ab)use of which
is a growing issue. A number of studies have clearly demon-
strated the association between their application and the in-
cidence of deep vein thrombosis’.

The next question at issue is the duration of the application
of anticoagulation therapy. Minimal therapy lasts for three
months. It is important to carefully consider the likelihood
of recidivism as well as the concomitant states and diseases,
and consequently decide on the best treatment modality and
duration of anticoagulation therapy.

In our patient, we also performed tests for hereditary throm-
bophilia, but routine screening for it is not recommended on
the first manifestation of DVT (with or without the presence of
provoking factors)*.

Although most patients experience regression of symp-
toms after treatment with anticoagulation therapy, the pre-
sent patient demanded interventional treatment. Systemic
thrombolysis is not recommended due to possible complica-
tions, but there are various treatment modalities for interven-
tional treatment (catheter-directed thrombolysis, pharmaco-
mechanic thrombolysis), including percutaneous aspiration
thrombectomy, as applied in the present case.

The ultimate treatment for PSS is surgery — decompression
by resection of the first rib (with several possible approaches;
transaxillary, supraclavian, intraclavian)® Treatment choice
should consider the fact that surgical treatment is not free
of possible complications (hemopneumothorax, structural
damage in the thoracic area and elsewhere).

In conclusion, PSS is a complex syndrome that requires
early diagnosis and a multidisciplinary approach, with a vari-
ety of available treatment options.
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