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MANAGEMENT OF SUBCLAVIAN-AXILLARY VEIN

THROMBOSIS: A REVIEW

Gary J. Hicken, MB ChB; F. Michael Ameli, MB ChB

OBJECTIVE: To study, by literature review, the management of subclavian-axillary vein thrombosis (SAVT)
and to make recommendations.

DATA SOURCES: The MEDLINE database and cross-referenced articles.

STUDY SELECTION: Key words subclavian-axillary vein thrombosis, venous thrombosis, Paget—Schroetter
syndrome, anticoagulation, and thrombolysis were used to extract articles related to SAVT.

DATA EXTRACTION: Independent extraction of articles by 2 observers.

DATA SYNTHESIS: Although numerous studies are available in the literature, they vary widely in their patient
selection, treatment methods, follow-up and conclusions. As such, the management of patients with SAV']
remains controversial.

CONCLUSIONS: Anticoagulation remains the initial treatment of choice for acute SAVT although there is
definitely a role for thrombolysis and surgery in selected cases. Surgical intervention should be reserved for
patients in whom there is a specific indication. Since chronic symptoms depend largely on the etiology of
the disease, treatment should be tailored to address the causative factors. A multicentre, prospective study
is necessary to evaluate the optimum management strategies for patients with SAVT.

OBJECTIF : Etudier, en procédant a une recension des écrits, la prise en charge de la thrombose de la veine
axillaire sous-claviere (TVAS) et formuler des recommandations.

SOURCES DE DONNEES : La base de données MEDLINE et renvois a des articles.

SELECTION D’ETUDES : On a utilisé les mots clés thrombose de la veine axillaire sous-claviere, thrombose
veineuse, syndrome de Paget—Schroetter, anticoagulation, et thrombolyse pour extraire des articles portant
sur la TVAS.

EXTRACTION DE DONNEES : Articles extraits par deux observateurs indépendants.

SYNTHESE DES DONNEES : Méme si de nombreuses études sont disponibles dans les publications, la sélection
des patients, les méthodes de traitement, le suivi et les conclusions y varient considérablement. La prise en
charge des patients victimes d’une TVAS suscitera toujours la controverse.

CONCLUSIONS : Lanticoagulation demeure le premier traitement de choix de la TVAS aigué, méme si la
thrombolyse et intervention chirurgicale ont un role a jouer dans certains cas. Il faudrait réserver Iinter-
vention chirurgicale pour les patients chez lesquels il y a une indication précise. Comme les symptémes
chroniques dépendent beaucoup de I’étiologie de la maladie, le traitement devrait viser les facteurs étio-
logiques. 1l faut procéder a une étude prospective multicentrique pour évaluer les stratégies optimales de
prise en charge des patients victimes d’une TVAS.

ubclavian-axillary vein thrombo-  nineteenth century. In 1949, Hughes'
sis (SAVT) was first described  reviewed 320 cases of spontaneous up-
independently by Paget and per limb venous thrombosis and
Von Schroetter in the latter part of the  named this condition Paget-Schroet-
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ter syndrome. Although the peer-re-
view literature and standard surgical
texts describe various treatment strate-
gies for SAVT, there have been no ran-
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domized, controlled trials comparing
treatments, and the majority of pub-
lished series are small, retrospective
ones. As a result, there is no consensus
on the optimum management strategy
for this condition.

In response to this problem we re-
viewed the literature on the manage-
ment of SAVT, focussing on the role
of thrombolysis in the treatment of
this condition.

ETIOLOGY AND NOMENCLATURE

72-5

The descriptions “primary,
“spontaneous,”” “idiopathic,”*"" “ef-
fort””*** and “traumatic”" have all
been used inconsistently to describe
Paget—Schroetter syndrome. However,
several etiologic factors or events asso-
ciated with SAVT are now recognized:

e strenuous upper body activity,
resting arm position and positional ac-
tivities;

e an anatomic abnormality causing
venous compression and possibly inti-
mal damage to the vein' at the tho-
racic outlet (including abnormal ante-
rior scalene, subclavius and pectoralis
minor muscles, abnormal first rib or
clavicle, congenital bands, scarring
and congenital webs or malformed
valves within the vein®);

e local conditions, including dam-
age due to a tumour or radiotherapy;

e systemic disease, including ma-
lignant disease, cardiac failure and
hematologic abnormalities;

e Jocal intravascular trauma, chem-
ical irritation or flow disruption, in-
cluding catheterization, dialysis fistula
formation and intravenous drug use
and abuse;

e oral contraceptive use.

True Paget-Schroetter syndrome is
“the more or less rapid onset of venous
obstruction in an arm of an otherwise
healthy person.” Sanders and Haug®
pointed out that “most authors have
regarded thoracic outlet syndrome-
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associated venous thrombosis as pri-
mary rather than secondary, because
the anatomy is grossly normal and the
mechanism speculative,” and Lind-
blad, Tengborn and Bergqvist*' re-
ported that up to 39% of cases of
SAVT were secondary to an identifi-
able cause. It has also been suggested
that the pathogenesis of the thrombo-
sis determines outcome and chronic
morbidity.?** It is important to distin-
guish primary and secondary SAVT
(Table I3*212+3¢) Primary SAVT is id-
iopathic or related to physical activity
or arm positioning with or without
anatomic compression at the thoracic
outlet (“true” Paget—Schroetter syn-
drome); secondary SAVT is related to
such causes as cardiac failure, radio-
therapy, instrumentation, catheteriza-
tion, dialysis fistulae, intravenous drug
abuse and tumour (including both lo-
cal compression from a tumour mass
and thrombosis secondary to the sys-
temic hypercoagulable state often as-
sociated with neoplasia). Secondary
causes can be further divided into
those associated with local or systemic
disease processes and those associated
with catheterization and local irritants.

Since abnormalities in the coagula-
tion and fibrinolytic systems can be as-
sociated with both primary and sec-
ondary causes of SAVT,” their
presence should not be considered the
main factor when classifying the throm-
bosis. Associations between SAVT and
pregnancy” and SAVT and Raynaud
disease” have also been described but
are difficult to classify.

INCIDENCE

Between 1966 and 1986 SAVT ac-
counted for less than 2% of all cases of
deep venous thromboses (DVT)**¢ and
only 11 of 100 000 hospital admis-
sions.”* However, more recently, the in-
cidence has increased owing to greater
use of central venous catheteriza-

tion.”* Lindblad* summarized the re-
sults of 10 series (456 patients) in which
mural or occlusive thrombus was iden-
tified in an average of 18.9% of patients
who had a central venous catheter.

PRESENTATION

The characteristics of SAVT are
swelling of the affected arm, venous
engorgement, mild cyanosis and pain
or discomfort.* Other symptoms, in-
cluding parasthesias and pruritus, have
also been described,' and palpable,
tender veins may be present.'>*

Patients often present within 2 to 3
days of the onset of symptoms, but
the delay to presentation may be
months, especially if there is a history
of previous episodes of similar symp-
toms, which may be due to intermit-
tent extrinsic venous compression

Table |

|

Causes of Subclavian-Axillary Vein
Thrombosis

Primary

Strenuous upper body activity?

Upper limb immobility®

Venous compression at the thoracic outlet®
Secondary

Systemic disease
Local tumour compression?

Local radiotherapy®
Systemic effects of malignancy®
Cardiac failure?!
Shoulder trauma®*
Amyloidosis®
Sarcoidosis”
Oral contraception®
Catheter and local irritant
Central venous catheterization®*=*
Pacemaker wire?’
Intravenous drug abuse
Parenteral nutrition®

Dialysis fistula formation®®




rather than thrombosis per se.**** In
fact, Dunant" reported that up to 80%
of patients who present with SAVT
have had previous symptoms of inter-
mittent venous obstruction. Since the
timing of presentation has implica-
tions for management,* patients who
present within 7 days of the onset of
symptoms should be considered to
have acute SAVT, within 7 to 14 days
subacute, and after more than 14 days
chronic SAVT *#

SAVT occurs most commonly in
young and middle-aged men,® al-
though both sexes and all age groups
may be affected, and appears more of-
ten in the right arm,*® probably be-
cause this is the usual dominant limb
and hence is involved most frequently
in strenuous activity. The differential
diagnosis includes superior vena caval
occlusion, lymphedema,* inflamma-
tory carcinoma of the breast, lymphan-
gitis, cellulitis,* allergy, hematoma and
gas gangrene.”’

INVESTIGATION

After history-taking and clinical ex-
amination, the diagnosis of SAVT is
confirmed by radiologic investigation,
with venography being the technique
of choice. Introduction of the contrast
medium into the basilic vein is the op-
timum way to facilitate visualization
of the deep venous system.* Venogra-
phy will clarify the location and extent
of the thrombus as well as the extent
of the collateral circulation and, when
performed with the arm in the neutral
and military positions, will also iden-
tify extrinsic compression.*” The dis-
advantages of venography are its inva-
sive nature and potential to induce
thrombosis, especially with repeated
use,™* although this is unusual with
modern, less irritant contrast media.

Doppler ultrasonography is also a
useful investigation in the diagnosis of
SAVT. It is safe and reliable,* and its
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role in the repeated visualization of the
upper limb veins has been empha-
sized,” especially in patients with long-
term indwelling venous catheters.”

Doppler ultrasonography also has
its limitations. Acoustic shadowing
from the clavicle can cause a “blind
spot,” resulting in nonvisualization of
a short segment of the subclavian
vein.*”? Also, the presence of large col-
lateral vessels can make interpretation
of the scan difficult, leading to false-
negative results.* Thus, Haire and as-
sociates®® have suggested that al-
though a positive Doppler ultrasound
scan can preclude the need for venog-
raphy, when there is a strong sugges-
tion of SAVT but a negative scan,
then venography is mandatory.

Plethysmography may be used to
assess venous outflow.* Although Pol-
lak and Walsh concluded that it had
poor specificity for SAVT,* in a more
recent study® it was found to be highly
accurate in identifying upper extremity
DVT. However, as with Doppler ul-
trasonography, a negative result still
requires confirmation by venography.

Other forms of investigation have
been described, including intravascu-
lar ultrasonography,™ radionuclide
venography,'® magnetic resonance
imaging (MRI)* and spiral computed
tomography (CT);*” however, venog-
raphy remains the standard.

If there is no obvious cause for a
case of primary thombosis, then fur-
ther investigation into its etiology is
mandatory. Investigations that should
be considered are radiologic examina-
tion of the chest and thoracic outlet
and CT of the thoracic cavity. It has
also been recommended that the
more common thrombotic disorders
(including antithrombin III, protein
C and S deficiencies) should be
sought, especially in patients under 40
years old*® and in those who are con-
sidered to be candidates for long-term
anticoagulation.” Sundqvist and col-

leagues® found that 26 (49%) of 53
patients with confirmed SAVT had
defective fibrinolytic capacity in ex-
cised sections of vein wall, and they
recommended studies of fibrinolysis.

MANAGEMENT OPTIONS

The 2 important elements of the
management of SAVT are treatment of
the acute thrombosis, and investigation
and treatment of any underlying dis-
case. Effective treatment aims to reduce
both acute morbidity (pain, swelling,
venous gangrene and pulmonary em-
bolism) and chronic morbidity (pain,
swelling and limitation of movement).

Conservative management

In years past, acute SAVT has been
managed with bed rest, limb elevation
and warming of the limb. However,
the results of this strategy have been
poor, with significant long-term mor-
bidity.* Gloviczki, Kazmier and Hol-
lier®' found that anticoagulation was
significantly better than conservative
management at reducing chronic
morbidity, and although Cohen and
Dubin® suggested that there was no
difference between conservative man-
agement and anticoagulation, only 12
patients were studied and the cause of
the thrombosis differed in the 2
groups. Currently, there is little to rec-
ommend such a conservative ap-
proach, with anticoagulation being
the minimum intervention required
for these patients.

Anticoagulation

Anticoagulation is the initial treat-
ment for patients with acute SAVT and
remains the standard by which all other
treatments are judged. An intravenous
heparin infusion is started as soon as
the diagnosis (or presumptive diagno-
sis) is made and is titrated to gain an ac-
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tivated partial thromboplastin time of
2 to 3 times the control. The infusion
is maintained for 5 to 7 days followed
by conversion to anticoagulants taken
orally, which are typically continued for
about 3 months.**** Anticoagulation
will not recanalize the vein, but it will
prevent clot propagation, especially
along venous collaterals, and helps to
protect against pulmonary embolism.

A number of authors have empha-
sized the high incidence of chronic
symptoms of arm swelling, pain and
discomfort that occur after anticoagu-
lation.>**** However, Ameli and asso-
ciates®® have shown that anticoagula-
tion is effective in controlling early
morbidity and preventing long-term
symptoms; this work is supported by
other authors.? %

Surgery

Although early surgical thrombec-
tomy for SAVT has had its advo-
cates,'™* this procedure done in isola-
tion now has little to recommend it.
An approach consisting of thrombec-
tomy with simultaneous correction of
any underlying anatomic abnormality
allows restoration of venous patency
and theoretically reduces the risk of
pulmonary embolism and chronic
symptoms. However, surgery has the
disadvantage of requiring general
anesthesia and carries the risk of pneu-
mothorax or arterial and brachial
plexus damage with the possibility of
disrupting venous collaterals. There
are, unfortunately, no large trials com-
paring patients who have received
early surgery and those treated by less
invasive methods, and the reports that
have been published are often anecdo-
tal. Thus, the role of surgery in the
treatment of SAVT remains unclear.*!

Balloon thrombectomy is also an
option in these patients, but this pro-
cedure carries a risk of intimal damage
and further thrombosis.® Venous by-
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pass has been used with some success
in patients with chronic symptomatic
SAVT,*7 but this approach is not ap-
propriate for acute thrombosis.

Thrombolysis
Why use thrombolysis?

Venous thrombosis can result in
chronic venous occlusion. If recanal-
ization occurs as a physiological phe-
nomenon, it causes valvular damage
leading to valvular insufficiency and
may leave residual mural thrombus,
which can organize, stenose the vessel
and impair venous return, thus caus-
ing chronic symptoms in the arm.
Acutely, venous gangrene has been re-
ported but is rare; however, pul-
monary embolization is more com-
mon than once thought. Visualization
of a venous stenosis or an underlying
compressive abnormality at the tho-
racic outlet may be impaired if clot re-
mains in the vein, even if its propaga-
tion is reduced with the use of
anticoagulants.

Considering these problems associ-
ated with SAVT, thrombolysis has
theoretic advantages over both anti-
coagulation and surgery.

Venous patency, valvular integrity and
chronic symptoms

Although heparin is protective
against secondary thrombosis of collat-
erals and helps maintain venous return,
some authors®”* have reported better
long-term results in patients treated
with thrombolysis than with anticoag-
ulation. Thrombolysis has the potential
to restore deep venous patency
early,””® especially in the upper limb,”
and preserve valvular function.”*” In 14
studies of 69 patients undergoing
thrombolytic therapy for SAVT, total
or partial primary patency was seen in
61 (88%) Ofthe patiellts'6,7,‘)711,27,64,6‘),74,8[)—84

This is an important finding because
venous occlusion, whether complete or
partial, compromises venous return and
this, along with valvular destruction,
may result in venous hypertension.
However, this series of events has more
impact in the lower limb, and the ma-
jor postphlebitic changes often seen
around the ankle are uncommon in the
upper limb. There are 2 reasons for
this. First, collateralization around the
shoulder is very good, having 4 main
pathways: shoulder to chest wall,
shoulder to ipsilateral anterior neck,
shoulder to ipsilateral posterior neck,
and shoulder to contralateral neck.*® A
number of these collaterals, however,
do traverse the costoclavicular space
and are themselves prone to compres-
sion depending on the arm position. It
has been shown that in the lower limb,
major vein occlusion may be associated
with a good clinical outcome as long as
adequate venous collaterals are pre-
sent.*® This appears to be true of the
upper limb as well. Campbell and asso-
ciates® found that symptoms correlated
better with venous outflow obstruction
than with main channel patency per se,
and Tilney, Griffiths and Edwards*
correlated chronic symptoms in the
arm with venous hypertension rather
than venography findings.

Second, in contrast to the upper
limb, the lower limb venous valves pro-
tect against the pressure effects on the
ankles of a long column of blood, es-
pecially during exercise.™ Although the
role of venous valves in the upper limb
is probably not as critical as in the lower
limb, it remains important. Thus, treat-
ment should aim to maintain the in-
tegrity of the valves where possible.

It should be noted that some data
regarding venous patency and collater-
alization after thrombolysis has to be
viewed with caution, as patients may
not be reassessed if they have become
asymptomatic after SAVT. Also, since
a number of authors perform some



form of thoracic outlet decompression
on all*® or some" of their patients, pa-
tency rates cannot be directly related
to the use of thrombolysis alone.

Acute symptoms and embolization

In a few patients with acute SAVT,
phlegmasia dolens  will
progress to frank venous gangrene.
This condition is rare but has impor-
tant consequences. Smith and col-
leagues® described 3 patients with this
complication, all of whom had an as-
sociated life-threatening systemic ill-
ness. One patient with bilateral SAVT
was treated with streptokinase and
showed definite improvement in both
arms, suggesting that thrombolysis
may have a role in this condition.
However, all 3 patients eventually
died of their systemic disease; hence,
thrombolysis had no effect on the fi-
nal outcome.

It was originally thought that
SAVT-associated pulmonary embolism
was rare, if indeed it existed at all.’
However, this has been refuted by
more recent work,**! and a rate of
14% has been suggested.® The role of
thrombolysis in the restoration of the
pulmonary microcirculation after em-
bolization has been stressed,”® and is
an action not observed with heparin.
It is clear, therefore, that thrombolysis
plays a dual role in patients with re-
spect to pulomary embolism.

cerulea

Visualization of compression

Venous patency immediately after
thrombolysis averages 88%. The
restoration of venous patency allows
identification of intrinsic stenoses' and
extrinsic compression.'* By putting the
arm through its range of movements,
particularly hyperabduction,* visualiza-
tion of any extrinsic compression is en-
hanced, allowing for the planning of
further intervention, including surgery.

SUBCLAVIAN-AXILLARY VEIN THROMBOSIS

Method of administration

To achieve adequate lysis, the lytic
agent has to be delivered effectively to
the site of the clot. This can be done
either by systemic infusion through a
peripheral catheter placed in a vein in
the dorsum of the hand or by local in-
fusion directly into the clot through a
long catheter introduced (usually) into
the basilic vein. Both systemic® and lo-
cal”#808187 infusions of the thrombolytic
agent have been described but have
not been directly compared using large
enough numbers of patients to clarify
any advantage of one over the other.
In the analogous situation of periph-
eral arterial thrombosis, it is generally
accepted that local infusion is the best
method of delivering the agent directly
to the thrombus in high concentra-
tion, although “burst therapy” utiliz-
ing intermittent peripheral infusions of
the lytic agent for both arterial and ve-
nous thrombosis has been described
with good results.”” Comerota and
Aldridge” suggested that local throm-
bolysis is the delivery method of choice
for lower limb DVT, and this probably
holds true for venous thrombosis of
the upper limb.

Most authors give a bolus dose of
lytic agent initially and follow this with
an infusion. The length of time of in-
fusion depends on the degree of lysis
observed on serial venography and on
the infusion technique but is typically
in the range of 6 to 48 hours.****” In-
travenous heparin is usually given si-
multaneously to prevent rethrombosis
and thrombus cuff formation around
the catheter. Actual doses and infusion
regimens vary greatly between authors
from a low dose of 10 000 IU (strep-
tokinase) per hour® to a high dose of
100 000 IU (streptokinase) per hour,*
with infusions up to 96 hours. There
is probably little to recommend infu-
sion for longer than 12 hours if clot ly-
sis is not progressing.

Mechanical disruption of the clot
may help its dissolution. The pulse-
spray technique has this effect and is
now becoming more widely used in
peripheral arterial and dialysis access
graft thrombolysis.”*** It can be em-
ployed if available.

Which Iytic agent?

The 2 main thrombolytic agents
used in the treatment of patients with
SAVT are streptokinase and uroki-
nase. Their method of action and ad-
ministration have been previously de-
scribed by Bell and Meek.”

There have been no controlled tri-
als directly comparing the action of
lytic agents in SAVT. However,
Kunkel and Machleder® found that
urokinase was better than streptoki-
nase in establishing early patency.
Also, urokinase does not have the al-
lergy problems associated with strep-
tokinase. In a series of 4 patients
treated with streptokinase for SAVT,
all had to have their infusion termi-
nated because of a combination of
high antibody levels and fever. In all 4
cases, treatment was successfully com-
pleted using urokinase."

Ruckley, Boulton and Redhead®
described 6 cases of spontaneous
SAVT treated with p-anisoylated strep-
tokinase-plasminogen complex (AP-
SAC) with partial or total lysis occur-
ring in 5, and Pires and Jay” described
a similar case with a good result.

Tissue plasminogen activator (rt-
PA) does not appear to have been
widely used in treating SAVT, al-
though its use for lower limb venous
thrombosis has been summarized.”

Regardless of which drug is used,
the longer the history of the throm-
bosis the less likely it is that lytic ther-
apy will be successtul because of cellu-
lar infiltration and organization of the
thrombus.” Therefore, lytic therapy
should be confined to acute cases of
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Table Il

Management and Sequelae in Patients With Primary Subclavian-Axillary Vein Thrombosis

No. of Mean Duration of No. of patients with persistent
Series patients age, yr Treatment follow-up symptoms after treatment
AbuRahma et al, 10 35 AC6,AC+SK 2, AC+UK?2 1 yr+ AC5,SK 1
1991¢
Adams, McEvoy and 25 39 AC 10, Con 12, Thr 2, Stell 1 6 mo-24 yr AC 8, Con 9, Thr 1, Stell 1
DeWeese, 19657
Ameli et al, 1987 17 ? AC 17 42 mo AC 4
Aziz, Straehley and 4 25 TOD 4 6 mo-20 yr None
Whelan, 1986'¢
Campbell et al, 1977% 8 41 Con5,AC2,TOD 1 6 mo+ Con5,AC1,TOD 1
Cohen and Dubin, 5 42 Con1,AC4 1-6yr AC 2 of 3
1988¢
DeWeese, Adams 5 30 AC + Thr + TOD 5 1-12yr None
and Gaiser, 1970
Donayre et al, 9 35.3 AC 8, TOD 1, Thr 2 ? 7 of 9
1986%
Druy et al, 1985% 5 24 SK/UK 5, SK/UK + TOD 2 4 mo-4 yr SK/UK 1, SK/UK + TOD 1
Dunant, 1981% 25 19-44* Lysis + TOD 25 ? 8 of 25
Koot and Veen, 3 26 SK + AC 3 1-3 mo None
19917
Kunkel and 25 29 SK 8, UK 3,AC9, TOD 17 ? 18 of 25
Machleder, 1989%
Landercasper et al, 4 41 SK/UK + AC 3, SK/UK + TOD 1 2 wk—4yr None
19874
Lindblad, Tengborn 73 ? AC 59, SK b5, Con 8, other 1 ? AC 13, SK 2, Con 3
and Bergquist,
1988%
Machleder 1993# 50 29 UK/SK 29, AC 14, Con 7, TOD 36 10 mo-7 yr 19 of 50
Malcynski et al, 1993 12 31 UK 7, SK 2, UK/SK + TOD 8 2 yr (av.) UK/SK 3
Molina, 19921 28 ? AC + UK + TOD 28 6 mo-3 yr 4
Painter and Karpf, 8 22 AC 2,SK 2, Thr2,TOD 1, Con 1 ? 3 (4 of 8 lost)
1984%
Pittam and Darke, 8 30 AC 2,SK+TOD 1, TOD 5 4 mo-3 yr AC 1, TOD 2
198712
Prescott and Tikoff, 3 33 AC 3 1-17 mo 1
1979%
Steed et al, 1986%° 2 26 SK 2 2yr 1
Swinton, Edgett and 23 24 AC 8, Con 15 3 wk-17 yr AC 2, Con 7
Hall, 1968°
Thompson et al, 6 38 TOD 6, (+ UK 2) 9 mo-14 yr None
199213
Urschel and Razzuk, 71 32 AC 14,SK 1, AC + TOD 21, SK + 0-25yr AC + TOD 26, SK + TOD 4
1991% limbs TOD 35
Wilson, Zahn and 8 27.5 SK7,AC1 Max. 5 yr 1of8

Newman, 1990

*Age range
AC = anticoagulation, Con = conservative management, SK = streptokinase, UK = urokinase, Thr = thrombectomy, TOD = thoracic outlet decompression, Stell = stellate ganglion block,
lysis = thrombolysis with unspecified agent
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SAVT. The need for prompt treat-
ment is emphasized by Coon and
Willis.”* They found that 80% of pa-
tients who presented and were treated
(with anticoagulation) within 7 days
of the onset of symptoms had no
residual symptoms.

Complications of thrombolysis

Morbidity associated with throm-
bolysis includes hemorrhage (intracra-
nial, retroperitoneal, gastrointestinal,
genitourinary, pulmonary and at sites
of invasive procedures), fever,
headaches and anaphylaxis. The aller-
gic types of reactions are more com-
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mon with streptokinase than with
urokinase. There are few data on the
incidence of these types of complica-
tions when thrombolysis is used for
SAVT, although Machleder8 has de-
scribed 2 episodes of allergic reaction
and 1 minor hemorrhage in a series of
50 patients treated with catheter-di-
rected streptokinase. In a review of
streptokinase therapy for DVT of all
types, Rogers and Lutcher'™ con-
cluded that streptokinase is not only
beneficial in DVT but that “when pa-
tients are carefully selected and inva-
sive procedures minimized, major
bleeding events including intracere-
bral haemorrhage are no more fre-

quent with streptokinase than with
conventional heparin therapy.”

Adjuvant treatment

A number of authors have empha-
sized the importance of identifying
and treating any underlying cause of
primary SAVT 88710110 whether it is
an intrinsic stenosis or an extrinsic
compression. Otherwise, residual
symptoms, with or without rethrom-
bosis of the vein, will remain. Identifi-
cation of a stenosis or area of extrinsic
compression is facilitated by lysis of
thrombus in that area.

Adjuvant surgical intervention for

Table Il

Management and Sequelae in Patients With Thrombosis due to Systemic Disease

No. of patients with

No. of Mean Duration of persistent symptoms
Series patients age, yr Treatment follow-up after treatment
Cohen and Dubin, 1988¢ 3 35 AC 2, Con 1 Awk-1 yr None
Donayre et al, 1986% 7 36 AC 7 ? 1
Mason, 19814 12 58 AC 9, Rad 2, Con 1 ? 1
Painter and Karpf, 1984% 5 48 AC 5 ? 2 (3 of 5 lost)
Prescott and Tikoff, 1979% 7 43 AC 7 10-43 mo 2

AC = anticoagulation, Con = conservative management, SK = streptokinase, UK = urokinase, Thr = thrombectomy, TOD = thoracic outlet decompression, Stell = stellate
ganglion block, lysis = thrombolysis with unspecified agent

Table IV

Management and Sequelae of Patients With Thrombosis due to Catheter and Local Irritant

No. of patients with

No. of Mean Duration of persistent symptoms after
Series patients age, yr Treatment follow-up treatment
Ameli et al, 1987 3 ? AC 3 42 mo None
Campbell et al, 1977% 10 52 AC7,Con 2, Thr1 > 6 mo None of 8 (2 of 10 died)
Cohen and Dubin, 1988¢ 2 84 AC1,Conl 3 mo-2 yr None
Donayre et al, 1986 21 42 AC 21 ? 3
Druy et al, 1985¥ 3 55 SK 3 4-8 mo None
Kerr et al, 1990% 31 ? AC 22, Con 9 1-38 mo AC 5, Con 2 (2 of 31 died)
Painter and Karpf, 1984% 5 53 AC4,SK1 ? AC 3 (1 of 5 lost)
Steed et al, 1986%° 5 58 SK 5 6 mo None (2 of 5 died)

AC = anticoagulation, Con = conservative management, SK = streptokinase, UK = urokinase, Thr = thrombectomy, TOD = thoracic outlet decompression, Stell = stellate gan-
glion block, lysis = thrombolysis with unspecified agent
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SAVT usually takes the form of first rib
resection or some other thoracic out-
let decompression procedure, with or
without venoplasty. Balloon angio-
plasty of residual stenoses after the de-
compressive surgery has been found
useful provided that any extrinsic com-
pression has been relieved.'” In con-
trast, if angioplasty is performed before
such surgery it is associated with a high
restenosis rate® and may in fact be
detrimental; Kunkel and Machleder®
reported 4 out of 4 thrombotic occlu-
sions in veins that were previously only
stenotic. Balloon angioplasty has been
applied to venous stenosis secondary
to central venous catheterization in pa-
tients undergoing dialysis* but results
in low long-term patency (35% at 1
year and 6% at 2 years). However, the
use of repeated angioplasty is recom-
mended*'” for patients who have lim-
ited access sites for dialysis.

The use of stents has been de-
scribed and appears to have a better
success rate in treating stenoses due to
catheterization and those associated
with arteriovenous dialysis fistulae
than does angioplasty alone.'*'”
Stenting in primary SAVT is unlikely
to be of benefit unless a short, local-
ized intravenous lesion is identified.

Molina®*** and Urschel and Raz-
zuk® have proposed a protocol for the
management of SAVT, involving a
combination of thrombolysis and carly
surgery to remove the first rib in all pa-
tients with “effort” thrombosis. We do
not find this a logical approach because
not all patients with “effort” thrombo-
sis have an identifiable extrinsic com-
pression and because positional extrin-
sic compression does not necessarily
cause venous thrombosis. This latter
point is supported by Dunant,"” who
found that venous obstruction could

Table V

Sequelae According to Etiology of Thrombosis. Summary of Studies

Patients, no. .
atients, no No. (%) of patients
Median Range in Mean with persistent
Etiology Total no./study studies age, yr symptoms
Primary 437 8 2-73 31.4 165 (37.8)
Systemic 34 7 3-12 44 6(17.6)
disease
Catheter and 80 5 2-31 57 13 (16.3)
local irritant
Table VI
|

Summary of Sequelae According to Type of Treatment

No. (and %) of

No. of patients patients with

Treatment treated persistent symptoms
Conservative 50 26 (52)
Anticoagulation 133 42 (32)
Thrombolysis 31 8 (26)
Thoracic outlet decompression plus lysis 67 13 (19)
Thoracic outlet decompression 19 3(16)
Other 4 2 (50)
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be demonstrated in up to 70% of
healthy people when the shoulder was
hyperabducted and retracted. Similar
shoulder movement caused a signifi-
cant rise in axillary vein pressure in 88%
of healthy people. However, in a simi-
lar study, Stevenson and Parry'"® found
no evidence of venous compression in
abduction and adduction venograms
of healthy subjects, but only 10 sub-
jects were included.

Rauwerda and colleagues''' re-
ported on a series of patients who un-
derwent thrombolysis followed, after a
3-month delay, by first rib resection.
Venography and plethysmographic de-
termination of venous outflow, venous
capacity and impedance were per-
formed postoperatively and showed
good results, but no measurements
were taken preoperatively for compari-
son. A similar approach was taken by
Machleder,"* who also suggests wait-
ing 3 months to reassess symptoms,
and by Pittam and Darke,"* who ad-
vocated a 6-month delay.

When contemplating first rib re-
section, it must be remembered that
this procedure may be associated with
serious complications and that it is a
potent source of litigation. Symptoms
must be assessed very carefully and
“lesser” procedures considered, if ap-
propriate.

It must also be remembered that
some patients with primary SAVT have
thoracic outlet obstruction but with
symptoms of neurologic origin.***
Such symptoms can be confused with
those of venous origin, and postopera-
tive improvement may be due to relief
of nerve compression rather than relief
of venous obstruction.

Primary versus secondary

There is little hard evidence to in-
dicate whether primary and secondary
SAVT should be managed differently

because patient numbers in series are



small, and definitions and classifica-
tions of SAVT vary between authors.
Donayre and associates® suggested
that patients with primary SAVT be
treated aggressively with thrombolysis
and surgery (if indicated) to prevent
chronic disability, but that those with
secondary causes of SAVT require
only anticoagulation, as their long-
term morbidity is low."* This latter
point seems sensible when one con-
siders the degree of comorbidity in pa-
tients with thrombosis secondary to
cardiac failure, cancer and venous
catheterization that is used in a variety
of chronic illnesses. This comorbidity
may preclude thrombolysis and
surgery in many patients. Such an ap-
proach is supported by Campbell and
associates,” who reported that none
of their 8 patients who had secondary
thrombosis complained of persistent
symptoms whether or not they re-
ceived anticoagulation.

Patients who require repeated cen-
tral catheterization for dialysis access,
total parenteral nutrition or chemother-
apy may be an exception to this rule of
minimal intervention because of the ab-
solute necessity to maintain adequate
venous access.”

Long-term sequelae

Tables II to VI summarize the
management and long-term sequelae
of SAVT. Multiple publications and
individual case reports have been ex-
cluded, as have those that lack ade-
quate follow-up of symptomatology
(less than 6 months) or adequate sub-
classification of the cause of thrombo-
sis and its management.

CONCLUSIONS

The management of patients with
SAVT remains controversial. A num-
ber of options are available, varying
from the conservative heparinization

SUBCLAVIAN-AXILLARY VEIN THROMBOSIS

followed by oral anticoagulation,
through thrombolysis, to aggressive
early surgical intervention. For pa-

tients with primary SAVT, the preven-
tion of the chronic symptoms of pain,
swelling and limitation of movement

‘< 7days

No

“Primary” SAVT? I

SAVT confirmed by venography/duplex I > 7 days

Anticoagulate with heparin
then warfarin for 3 mo

‘Yes

Young patient or very
active older patient?

‘Yes

THROMBOLYSIS I‘

!

Clinical and radiologic I

improvement within 12 h

‘Yes

<

—

No Stop thrombolysis

Continue infusion until no further
lysis (max 24 h). Repeat venography

venoplasty +/- stent

Consider operative/percutaneous I

Stenosis present? I
‘No

Warfarin for 3 mo (followed by
repeat venography if symptomatic)

Yes
—

!

Stenosis present? I—» Yes
‘No
Stop warfarin I‘

Fo

Associated with
extrinisic compression?

‘Yes

Consider appropriate
decompression procedure and

excision / dilation of stenosis

FIG. 1. Algorithm for the management of acute subclavian-axillary vein thrombosis. Patients with
thrombosed access for hemodialysis, those receiving total parenteral nutrition or chemotherapy may
need thrombolysis and should be considered as special cases. Young = 65 years of age or less, older
= more than 65 years of age. For a definition of “primary” see text.
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is of major importance, although the
degree of long-term morbidity in
published series varies greatly. For
these patients, the only predictors of
chronic symptoms appear to be the
etiology of the thrombosis, the pres-
ence (or not) of extrinsic compression
or venous stenosis and length of his-
tory. The acceptability of chronic
symptoms depends on the activity
level of the individual patient, which
in turn is related to age, employment
and recreational interests. Therefore,
the type of treatment chosen for any
particular patient should be tailored
both to this and to the cause of the
thrombosis.

Thrombolysis is becoming widely
used in the management of SAVT.
However, its side effects must be con-
sidered; problems with hemorrhage,
allergy and catheter placement have all
been recorded.”'* When used cor-
rectly, thrombolytic drugs appear to
be safe, but it must be remembered
that local infusions require skilled
catheter placement and that monitor-
ing must be adequate and dosages
carefully calculated. Financial implica-
tions must also be considered, as radi-
ology time and equipment, beds in
the intensive care unit and the drugs
themselves are associated with signifi-
cant cost. It has, however, to be com-
pared with the overall cost to society
of a young patient who cannot con-
tribute economically over his or her
lifetime because of chronic symptoms
of arm swelling and pain.

Although the prevalence of SAVT
is increasing, it remains uncommon.
Becker, Philbrick and Walker® have
suggested that a multicentre trial
would be justified to evaluate the
management of SAVT. The purpose
of such a trial should be specifically to
define whether anticoagulation is ade-
quate to prevent both the early and
late sequelac of SAVT, whether
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thrombolysis should be more widely
adopted or whether its use should be
confined to specified groups of pa-
tients. The role of surgery would be
more difficult to assess, partly because
all patients should initially receive
some form of pharmacologic interven-
tion regardless of whether surgery is
scheduled, and partly because of ethi-
cal considerations.

However, until such a trial is under-
taken, on the basis of this review we
propose the following management
strategy and an algorithm (Fig. 1) sim-
ilar to that suggested by Haire:'"

e Anticoagulation remains the
mainstay of treatment in the early
stages and should be used in cases of
acute thrombosis and continued for 3
months.

e Chronic thromboses may require
only conservative management;
thrombolysis is not indicated.

e Thrombolysis should be confined
to specific categories of patients with
primary SAVT: young patients, some
patients with venous access require-
ments and older patients whose em-
ployment or recreational activity
would be severely limited by chronic
arm swelling or pain.

e SAVT should be confirmed by
venography even if Doppler ultra-
sonography is negative, and should be
further investigated if no obvious
cause is found.

e Catheter-guided local adminis-
tration of the lytic agent is the deliv-
ery method of choice. Urokinase has
certain advantages over streptokinase.

e After the acute episode, surgery
should be considered if there is sympto-
matic extrinsic venous compression, and
angioplasty of residual stenoses should
only be performed postoperatively.
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