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RESEARCH LETTER
Value of Ultrasound in the Diagnosis of Neurogenic
Thoracic Outlet Syndrome

Diagnostic imaging techniques for neurogenic thoracic
outlet syndrome (NTOS) are lacking. However, a potential
valuable diagnostic imaging technique for NTOS is high
resolution ultrasound (HRUS) of the brachial plexus.1 The
aim of this prospective study was to determine the diag-
nostic value of HRUS in NTOS patients.

All patients referred to the Catharina Hospital in Eind-
hoven, The Netherlands, with suspected NTOS were exam-
ined following the diagnostic standards for NTOS as
described in the SVS TOS Reporting Standards.2 Medical
history, complaints, physical examination, disability of the
arm shoulder and hand (DASH), and Cervical Brachial
Symptom Questionnaire (CBSQ) score, colour Doppler of
the subclavian artery, and Xray of the superior thoracic
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aperture were obtained in this first phase of the NTOS care
pathway. Patients considered to have NTOS after the first
phase were included and underwent bilateral nerve con-
duction studies, test injection in the anterior and medial
scalene muscle, and bilateral HRUS of the brachial plexus
following the interscalene/supraclavicular view.3

In six months, 54 patients (63% females; mean � SD age
39.9 � 11.3 years) enrolled in the first phase of this care
pathway and were included in a prospective database.
Overall, 49 arms were diagnosed as NTOS in 36 patients
after completion of the second phase of the care pathway
and multidisciplinary consultation following the reporting
standards. The other 18 patients did not meet the diag-
nostic criteria of the reporting standards and were there-
fore classified as no TOS. HRUS of the brachial plexus
showed in four of the 49 NTOS arms a hyperechoic fibro-
muscular structure at the medial edge of the middle scalene
muscle, which dented the inferior trunk of the brachial
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plexus, the so called “wedge-sickle sign”1 (WSS) (Fig. 1). No
abnormalities were seen on HRUS in the other 45 NTOS
arms. Furthermore, no abnormalities were seen with HRUS
in the 59 arms that were not diagnosed with NTOS.

Of the 36 NTOS patients, 29 (81%) underwent transaxillary
thoracic outlet decompression (TOD) and neurolysis of C8-T1
(if possible C7).Three of the four patients with aWSS onHRUS
had visible band compression of the brachial plexus during
TOD. One patient (3%) underwent pectoralis minor tenotomy
only. All patients had already undergone physiotherapy prior
to presentation in the centre which was eventually successful
in one patient (3%). Five patients (13%) declined surgery. At
the time of writing, 15 of the 29 TOD patients had completed
one year post-operative TOS disability scale, and CBSQ and
DASH scores, showing significant improvement.

In the cohort, HRUS provided no conclusive information
for the NTOS diagnosis or in the exclusion of a differential
diagnosis. These findings are controversial with previously
published data from Arányi et al., who reported a sensitivity
of 95% in 20 NTOS patients.1 This contrast could be
explained by the significantly different criteria for the NTOS
diagnosis in both cohorts. The TOS reporting standards are
considered to be the best diagnostic instrument because
they are applicable to every patient, ensure consistency in
the NTOS diagnosis, and produce a high degree of sensi-
tivity for NTOS.2 Accepting this as the gold standard, the
positive and negative predictive values of HRUS in this
cohort are 100% and 57% respectively.

Anomalies seen on HRUS are caused by a fibromuscular
structure that compresses the lower trunk of the brachial
plexus.1 Although the pathophysiology of NTOS remains partly
unclear, the origin of NTOS could also be associated with a
hypertrophic scalene muscle, the presence of an anomalous
first or cervical rib, and scalene muscle variants.4 Not all these
anomalies give a WSS, which possibly explains the low inci-
dence of the WSS on HRUS in this study. Nevertheless, HRUS
can be of value in a very select NTOS patient group. Patients
with NTOS symptoms in combination with a cervical rib or
elongated C7 transverse process appear to be prone to
develop a GilliatteSumner hand (GSH).5 Although it is a small
group, a cervical rib was found in all patients with a wedge-
sickle sign, of which two patients had a GSH. In patients with
bony anomalies, HRUS can be used to identify fibromuscular
bands which, if found, further strengthen the TOD indication.

This study suffers from limitations. First, for obvious
reasons it lacks a gold standard to assess all patients who
underwent HRUS since an imaging technique to set a NTOS
diagnosis is not available.2 Therefore, the care pathway
based on the SVS reporting standards2 is considered to be
near best. Second, a control group without NTOS com-
plaints was not assessed. However, other studies which
described the assessment of the brachial plexus with HRUS
did not find a wedge-sickle sign or comparable findings.
Moreover, HRUS of the asymptomatic brachial plexus in this
cohort showed no WSS. Therefore, it seems highly unlikely
to find a WSS in patients without complaints.

In conclusion, the low incidence of objective findings
makes HRUS of limited diagnostic value in NTOS patients at
the current time.
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