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AB STRACT
Purpose: Thoracic outlet syndrome is one of the most controversial topics in clinical medicine
due to its difficult assessment and management. The appropriate treatment depends on accurate
and comprehensive assessment. This study aimed to review the current assessments of these
patients.
Methods: This study was conducted by review of the articles published between 1990 and
2014. Search was conducted by keywords such as assessment, evaluation, outcome measure,
tool, thoracic outlet syndrome, non-surgical treatments, conservative, and rehabilitation. In this
regard, internal and external databases, including PubMed, OVID, ProQuest, Web of science,
Elsevier, OT seeker, SID, Magiran, Iran Medex, Medlib, and Google scholar were used.
Results: The results showed that the most common assessments for these patients in a clinical
and research setting included a thorough review of history and subjective evaluation. No specific
tools were found for patients with thoracic outlet syndrome but 5 generic outcome measures
were suggested to measure the outcome of interventions in these patients.
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Conclusion: At present, comprehensive evaluation of patients with thoracic outlet syndrome
needs different assessments and using the generic questionnaire that is designed for people with
orthopedic conditions. Therefore, a comprehensive assessment tool with a holistic view and
specific for patients with thoracic outlet syndrome is necessary.

1. Introduction
horacic outlet syndrome is caused by compression on blood vessels and nerves in thoracic outlet area [1, 2]. The factors which
cause the compression in this area include
congenital abnormalities associated with

musculoskeletal structure, muscles, and other acquired
factors [1, 3-5]. Depending on the structures under pressure, this syndrome categorizes into neurogenic thoracic
outlet syndrome, vascular thoracic outlet syndrome, and
disputed thoracic outlet syndrome [3, 6].
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Neurogenic thoracic outlet syndrome is caused by pressure on the brachial-plexus nerves and Vascular thoracic
outlet syndrome is the result of pressure on the vessels.
In the absence of the bones and electrodiagnostic abnormalities, neurogenic thoracic outlet syndrome is often
called the non-specific thoracic outlet syndrome [7]. The
patient’s primary complaints are pain, feeling of heaviness
and fatigue, and weakness in the neck, shoulders, arms,
and hands [1, 3, 8, 9]. Pain is one of the most common
symptoms in these patients which can lead to clear and
specific inability in performing daily activities [1, 3]. Neurogenic and vascular thoracic outlet syndrome is primarily managed with surgical treatment and then non-surgical
while the non-specified one is managed by non-surgical
treatment and only those people who are resistant to nonoperative treatment, may need to have surgery [4]. Therefore, non-surgical treatment of thoracic outlet syndrome
is one the most accepted treatments. These treatments include occupational therapy, chiropractic, complementary
and alternative therapies, as well as physiotherapy.

included those studies which were published from 1990
to 2014 at the mentioned databases.

Since thoracic outlet syndrome causes some problems
for therapists with regard to its assessment and management; it is one of most controversial clinical issues in
medicine [3, 6, 12]. The assessment, treatment, and the
successful prevention of the symptoms of thoracic outlet
syndrome are clinically challenging. Lack of high quality
clinical trials in the treatment of the thoracic outlet syndrome has failed the researchers to compare the undergone treatments in people suffering from thoracic outlet
syndrome and offer the best treatment. Therefore, decisions about choosing the proper treatment would be based
on the patient’s preferences and health providers’ diagnosis [3]. Also, choosing the proper treatment depends on a
comprehensive and detailed assessment. The evaluation
process includes 20% of the total treatment process [13].
Using the right, valid, and reliable tools can be influential
in enhancing the clinicians and researchers’ ability in determining the problem patterns in patients [14]. Accordingly, this study by reviewing the available assessments
in these patients tried to provide the researchers and the
clinicians with accurate data concerning the assessment
tools and the advantages and disadvantages of each tool.

In this study, the abstract sections of 272 articles were
analyzed after reading the articles’ titles and deletion of unrelated ones. Among these articles, only three articles had
the inclusion criteria about the patients’ evaluation [15],
and in article 2 both the evaluation and treatment [5, 16].
Among the books, which analyzed the evaluation of thoracic output syndrome, two books of “Rehabilitation and
Upper Extremity” [17] and “The Thoracic Output Syndrome” were studied [18]. The results showed that the most
common evaluation for these patients were done in clinical and research environments such as individual’s history
and background, objective and subjective evaluation such
as the nature of the pain, and also the intensity of the pain
using the visual analogue scale, examination of the vascular
status, evaluation of sensory position (the discrimination of
two points and vibration), the examination of paresthesia,
amount of swelling or puffiness in the arm or hand, the
amount of hand fatigue, atrophy in arm or hand, the range
and the strength of the muscles in the neck, arm, elbow, and
hand, examination in the individual’s occupational position,
posture, muscle shortness, muscle tightness, nerves’ tension
tests stimulating tests such as Ruth and Edson [15-18].

2. Materials and Methods

No specific measurement for the patients with thoracic
outlet syndrome was found but two general measuring instruments of the patient specific functional scale (PSFS),
and shoulder rating questionnaire (SRQ), as well as outcome measure of patients were suggested by Watson [5] in
2010. In addition, to evaluate these patients, the standard
care level of the patients with thoracic outlet syndrome affiliated to the Rehabilitation Department of The Brighten
and Women’s Hospital in 2007 has recommended three

The narrative method has been used in this study.
Evidence-based assessments used in patients with thoracic outlet syndrome were organized and searched from
published articles since 1990 to 2014. The used internal
and external databases were PubMed OVID, ProQuest,
Web of Science, Elsevier, OT seeker, SID, Magiran, Iran
Medex, Medlib, and Google Scholar. The present study
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The keywords which were used separately and in combination were evaluation (tool, outcome measure, evaluation, and assessment), thoracic outlet syndrome, and
non-surgical treatments (rehabilitation, conservative).
The inclusion criteria included the abstracts of full text
of articles in Persian and English that evaluated patients
with thoracic outlet syndrome. And the exclusion criteria
included the theoretical or cognitive studies, also studies
on surgery, studies on the development of the assessment
instrument, inappropriate and unrelated topics and articles
other than Persian and English. Given the fact that the
purpose of this study was to review the evaluation of the
patients with thoracic outlet syndrome, to complete the required information, the related web sites and books which
studied these patients were searched and studied, too.

3. Results
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Table 1. The characteristics of the used sources in this study.
Title

Article or
Book

Evaluation of
patients with
thoracic outlet
syndrome

Evaluation and
treatment for
thoracic outlet
syndrome

Thoracic outlet
syndrome part
2: Conservative
management of
thoracic outlet

Rehabilitation
of the hand and
upper extremity

Thoracic Outlet
Syndrome

Article

Article

Article

Book

Book

Published
Year

1993

2002

2010

The Authors

Ovak CB,
Mackinnon SE,
Patterson GA

Powers WS

Watson LA, Pizzari T, Balster S

2012

Skirven TM,
Osterman AL,
Fedorczyk JM,
Amadio PC

2013

Illig KA,
Thompson
RW, Freischlag
JA, Donahue
DM, Jordan SE,
Edgelow PI

Publication

The Journal of Hand
Surgery

Available from: http://
physical-therapy.
advanceweb.com/
Article/Evaluation-andTreatment-for-ThoracicOutlet-Syndrome.aspx

Manual Therapy Journal

Philadelphia: Mosby

London: Springer

Subject

Results

Evaluation of individuals with thoracic outlet
syndrome

This paper examined the assessments which have been conducted on 50 patients. These
assessments were physical assessments of perception and
strength as well as pain assessment, which most of them were
about the patients with normal
thoracic outlet syndrome.

Evaluation and treatment of thoracic outlet
syndrome

In this article, the accurate history and physical evaluation of
the patient, such as range of motion, muscle strength, posture
analysis, muscle flexibility, pain,
muscle atrophy and weakness,
description of work position as
well as job requirements and
physical condition necessary for
evaluating patients with thoracic
outlet syndrome are explained.

Management of thoracic outlet syndrome

Hand and upper extremity rehabilitation

Outlet Syndrome Cases

Referring to the evaluation, such
as the scapula and the scope and
strength of shoulder muscles in
patients with thoracic outlet syndrome
Part 2 of this book assesses the
damage, such as history taking,
physical assessment, edema;
range of motion, muscle testing
and evaluation of sense. Chapter 9 discusses assessment tests,
such as pain and its specific characteristics. In addition, Chapter
54 dedicated to the evaluation
and treatment of thoracic outlet
syndrome which is discussed.
The assessment and treatment
of a variety of thoracic outlet
syndromes. In every part, the
physical assessment of each type
of thoracic outlet syndrome has
been mentioned.
PHYSICAL TREA

general measuring scales, including shoulder pain and
disability index (SPADI), simple shoulder test (SST), and
American shoulder and elbow surgeons (ASES). Moreover, the “arm, shoulder, and hand” questionnaire has been
used in some studies conducted on the patients with thoracic outlet syndrome [20-22]. In Table 1, the characteristics of the resources and in Table 2, two characteristics on
evaluating the treatment outcomes [23-26] are presented.

4. Discussion
Our review study showed that most evaluations and the
used assessments for patients with thoracic outlet syndrome included physical evaluations based on the level

MENTS

of the injury and body disorder. The same results have
been reported out of the previous studies on patients with
injuries in the upper extremity [11, 15, 27-31]. Regular
assessments based on damaged and physical disorders
do not possess enough validity and reliability [32]. In
addition, due to the use of variety of assessments and
evaluations to determine the patient’s condition, these
kinds of evaluations will be very time-consuming and
costly. On the other hand, none of these evaluations reveal the patient’s real use of the upper extremities in daily life [33], let alone the contradictory relations between
the measuring instruments with regard to the range,
strength, and function. Thus, the functional outcome
evaluation instruments are often used as the effective
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Table 2. The characteristics of measurement tools used to assess the outcome of patients with thoracic outlet syndrome.
Outcome Measurement Instrument

Test Description

Uses

Test-Retest Reliability

Instrument Type

Patient’s specific
performance

The disease testing activities; where
the problem is and then list the issue
on the basis of the grading scale visual comparison. In this test, the patient lists the activities which he or
she participates in and then grades
the level of the problem based on
the visual comparison scale. Zero
means that the patient is not able
to do any activities and 10 means he
or she is able to do the activities the
same as before.

It is designed for
measuring the disability in patients with
orthopedic problem
and the activity limitation and measuring its
function.

Inter correlation coefficient:
0.71-0.7

General

Grading scale shoulder

This instrument has 18 items. Five
items are for evaluating the pain in
shoulder, 7 items for evaluating the
daily life activities, 3 items for creative or sport activities, and 4 items
for evaluating jobs.

This instrument
has been used and
tested for validity and
responding to changes
in a Developed Orthopedic Center.

Inter correlation coefficient:
0.83

General

3

Shoulder pain and disability index (SPADI)

This is a self-report instrument. It has
13 items. Five items are designed for
evaluating pain, and 8 items for function. Responding is based on the visual comparing index.

It is designed specifically for evaluation of
the symptoms and
function of shoulder.

Inter correlation coefficient:
0.84-0.95

General

4

Simple shoulder test
(SST)

This instrument has 12 items. Two
items are about functions associated
with pain, 7 with power/function,
and 3 with range of motion.

It is designed for
measuring the injured
functional shoulder
limitation during daily
life activities.

Inter correlation coefficient:
0.97-0.99

General

American shoulder and
elbow surgeons (ASES)

It has two parts. One part is completed in a self-report manner by the
patient and includes 6 items for evaluating pain, 2 items for instability, 10
items for evaluating daily life activity. The second part is evaluated by
the evaluator and includes 5 items
for measuring the motion range, 11
items for examining the symptoms, 5
items for evaluating the power, and
8 items and 1 open item for evaluating instability.

It is designed for all
patients with problem
in shoulder without
attention to diagnosis.

Inter correlation coefficient:
0.84-0.96

General

Disability of arm,
shoulder, and hand
(DASH)

It is a self-report instrument. It has
30 items. Six items evaluate the
symptoms and 24 items evaluate the
patient’s performance and function.

It evaluates the
physical functions and
symptoms in patients
with upper extremity musculoskeletal
disorders

Inter correlation coefficients:
0.93-0.98

General

1

2

5

6
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treatment measuring mean instrument in patients with
different pathologies in shoulder.

uate the outcome for these patients, a general outcome instrument is utilized by the scientists and therapists.

Although the patient’s general self-report functional conditions are valid and reliable, they have some limitations,
for example, each instrument does possess unique characteristics. Therefore, researchers must be assured of its
use in the target population [32]. The results of this study
showed that currently there is no outcome instrument test
specific to patients with thoracic outlet syndrome in the
database. This has also been reported in Watson study [5].
Thus, considering the lack of instruments specific to eval-

Among the various instruments for measuring the outcome for orthopedic problems, 6 functional outcome instruments have been suggested for these patients. These
instruments are generally designed, validated, and reliable for orthopedic problems. However, they have some
limitations such as complex grading, trust in the visual
comparative scale, repeated questions, lack of feedback
for the patients, and optional decision making in weighing different aspects of test, for example pain in facing
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questions [24]. These instruments are recommended for
patients with thoracic outlet syndrome, however none of
them has been validated and reliable in these patients and
using them requires more research on their psychometric
properties in these patients. Although, the studies showed
that the psychometric properties of these instruments are
acceptable for clinical use [23, 25, 34], the clinical use
of them requires more research and examinations. For instance, the shortness of questionnaire, simple answering
with yes/no, and very simple grading in “simple shoulder
test” makes this questionnaire an attractive research clinical instrument but in the systematic-review studies, the
least detectable change (MDC) and the least minimal clinically important difference (MCID) are not defined [34].
In addition, the studies indicate that this instrument cannot show the different levels of intensity in patients with
one condition of the illness. This is important when the
researcher want to use this test for evaluating the changes
before and after a process. Moreover, this instrument is not
responsive to changes happening in young people. Therefore, if the target population is young, the instrument may
not be appropriate for evaluating the functional changes
over time. That is why the other outcome measurement
instruments in clinical research are also necessary [24].
Although the “patient-specific performance index” has
been validated and reliable and used for different parts of
the body, the research has not shown its validity for various
populations [35]. This instrument is more responsive than
other similar ones in assessing the shoulder when there is
low limitation in activities [36]. Given that this instrument
is not validated for patients with thoracic outlet syndrome,
its use is uncertain in these patients. The psychometric
properties of “American shoulder and elbow surgeons”
questionnaire have been examined and analyzed for some
shoulder problems such as shoulder rotator cuff diseases,
shoulder instability, and glenohumeral arthritis. Also, it
has been reported acceptable for assessing the outcomes in
these patients [37]. However, it has not been examined in
patients with thoracic outlet syndrome. This questionnaire
is translated into Persian in Iran and its Persian version
Cronbach α coefficient has been reported as 0.91. A strong
relationship has been reported between the Persian version
of this questionnaire and “the hand, arm, and shoulder disability questionnaire” [38]. The “hand, arm, and shoulder
disability questionnaire” has a good validity and is able
to determine the different severity of patient’s problem,
and also the relationship between the pain and the function
[39]. This questionnaire has been validated and is reliable
in Iran and its Persian version Cronbach α coefficient has
been reported as 0.96 [40]. It is widely used as the outcome evaluating instrument by working therapists at the
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rehabilitation field [41]. Although this questionnaire has
not been validated for patients with thoracic outlet syndrome, it is commonly used in different studies on these
patients [20-22-42].
In other studies, the “shoulder grading scale” and
“shoulder pain and disability index” questionnaire have
demonstrated a high response to the changes in patients
with shoulder problems. The “shoulder pain and disability” has an easier grading and more acceptance compared
to the “shoulder grading” questionnaire for participants
and is completed faster but it has less validity. Responding to changes over time and the construct validity of
both questionnaires are identical [25]. The “shoulder pain
and disability index” has also been translated into Persian
in Iran and the Persian version Cronbach α coefficient has
been reported as 0.94 [43]. Other questionnaires have not
been validated in Iran. In general, none of the suggested
instruments, for evaluating patients with thoracic outlet
syndrome, has been validated in these patients. Hence,
their use for this population needs further studies.
In recent years, the emphasis has been put on health
outcome measurement instruments [17], which in addition to examining the patient’s health condition, is significant for them, too [13]. Because the health outcome
measuring instruments are subjective and completed in
self-report form by the patients, in addition to the patients’ general look and all aspects of their disabilities
[44], it can be significant for the patients by involving
them in the process of evaluation and treatment [17].
These instruments are both general and disease-specific
[45]. Therefore, besides measuring the validity of the
mentioned general questionnaire, which is recommended for patients with thoracic outlet syndrome, more studies are highly suggested on designing the measurement
outcome instrument specific to these patients, because
no measuring-outcome one for these patients exists now.
Designing a disease-specific outcome assessment instrument provides more accurate information on disease
condition and its changes to therapists and researchers;
it also avoids the unnecessary evaluation and delivers
better outcome assessment. In addition, it will provide
a unique instrument for evaluating the outcome of the
treatments in research studies [3] so that it will be possible to compare results of the studies with each other
and suggest the best treatment course [46].
Currently, a comprehensive evaluation of patients with
thoracic outlet syndrome demands more variety of assessments and evaluations tools and using questionnaires, which are designed for patients with orthopedic
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problems. Given that the lack of comprehensive and
holistic evaluation lead to failure in evaluating the results of the treatment, a comprehensive assessment and
evaluation with a holistic view specific to disease seems
necessary. Limited access to the full text of the articles
was one of the major limitations in this study.
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