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Purpose: We introduce the novel treatment technique, scalene injection, and study its
clinical efficacy for diagnosis, treatment, and pain control for patients with thoracic
outlet syndrome.

Methods: Between November 2001 and October 2018, 266 patients were studied ret-
rospectively. To evaluate the efficacy and sustainability, we checked the numerical rat-
ing scale (NRS) for pain relief and neck disability index (NDI) for functional improve-
ments, prior to and 1, 12 weeks after the injection. The safety was evaluated by exam-
ining side effects for at least 24 hours from the point of injection.

Results: NRS was improved from 7.12 to 3.11 at 1 week, and to 3.05 at 12 weeks
(p<0.05). NDI was improved from 15.87 to 6.15 at 1 week, and to 6.19 at 12 weeks
(p<0.05). There were two cases of convulsion immediately after the injection and were
treated with prompt oxygen supply and sedatives. Transient side effects included two
cases of dyspnea and one case of nausea and were resolved within 1 hour after. All
five cases showed symptoms of side effects on the day of injection and were resolved
within a day. A total of 242 patients (91.0%) experienced immediate declines in NRS
and 161 patients experienced persistent declines for more than 12 weeks. However, 24
patients (9.0%) showed no improvement and 20 patients (7.5%) experienced increases
in NRS.

Conclusion: Scalene injection is also effective as a therapeutic method. However, this
study suggests that it must be done with monitoring of vital signs in an operating
room for any possible complications and side effects.

Keywords: Phrenic nerve, Brachial plexus, Trigger points, Thoracic outlet syndrome, In-
jections
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MATERIALS AND METHODS
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Criteria

1. Clinical finding

2. Physical examination
3. Provocation test

compression test [12]

Headache, sleep disturbance, and either sensory dysfunction (pain or paresthesia) or muscle weakness in the face, upper
limbs (especially forearm medial side), shoulders, upper chest, or upper abdomen [3,4]

Either tenderness of the anterior scalene muscle or Tinel’s sign of the brachial plexus [3]

Positive finding in the following three provocation tests; neck tilt test [11], hyperabduction test [3,11], and costoclavicular

Fig. 1. Three criteria for diagnosing thoracic outlet syndrome.
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Fig. 2. Demonstration of the surface anatomy.
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Fig. 3. Schematic of scalene injection site. M, muscle; Ext.,
external; V, vein; SCM, sternocleidomastoid.

Table 1. Improved score of numerical rating scale (NRS) and neck
disability index (NDI) after scalene injection

Follow-up NRS NDI
Preoperative 7.12+1.70 15.87 £8.80
Postoperative (wk)
1 3.11+£1.80 6.15+6.60
12 3.05+1.80 6.19+6.20
p-value <0.05 <0.05

Values are present as mean+standard deviation.
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