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Sternoclavicular joint pathology can be an uncommon cause of pain and discomfort around the neck and

shoulder region. Typically, patients localize their pain deep to the joint and experience referred pain to

Keywords:
Sternoclavicular the ipsilateral neck and shoulder; however, it often presents as a diffuse nonspecific pain. Given the
Ultrasound paucity of this pathology and atypical presentation, the use of injections can be helpful to confirm the
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diagnosis of sternoclavicular arthropathy. Currently, most injections are done via computed tomography.
Although this method is accurate, it exposes patients to radiation and burdens the patient with the
requirement of multiple appointments. This case series outlines the use of ultrasound-guided sterno-
clavicular joint injections conducted in the clinic. The patients in this series underwent an ultrasound-
guided injection in the affected sternoclavicular joint, which confirmed the diagnosis, and they were
subsequently treated with resection arthroplasty. The use of ultrasound-guided injections of the ster-
noclavicular joint is a safe and accurate alternative diagnostic method, which saves the patient from
harmful radiation and additional appointments. Limitations and efficacy may vary depending on skill and
comfort level of the operator.
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The sternoclavicular joint is a diarthrodial synovial joint be-
tween the medial clavicle and the sternum. At the sternoclavicular
joint, the clavicle has 35° of upward elevation, 35° of translation in
the anterior to posterior plane, and 50° of rotation around the
longitudinal axis.' The clavicle connects the axial skeleton to the
upper extremity; in the kinetic chain, it is a transition point at
which the energy from the lower body and axial skeleton transmits
to the distal upper extremity. Pathology of the sternoclavicular joint
is an uncommon cause of pain around the shoulder and neck. It is
an inherently unstable joint; less than half of the sternal facet of the
clavicle articulates with the reciprocal notch of the sternum.’?
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Sternoclavicular joint arthropathy can be caused by trauma, infec-
tion, degermation, neurologic deficit, or some combination
thereof.? Patients with sternoclavicular joint arthropathy typically
present with a deep localized pain over the joint that can refer to
the ipsilateral anterior neck or shoulder; often it presents as a
diffuse nonspecific pain.'°

Given the rarity, and at times nonspecific presentation of ster-
noclavicular joint arthropathy, injections can be helpful to confirm
the diagnosis.'>*>?> Most commonly, computed tomography (CT) is
used for image-guided injection of the sternoclavicular joint.
Although accurate, there are several negative effects of CT: it ex-
poses the patient to radiation, including the especially radiosensi-
tive thyroid gland,”’> and it requires the additional resource of a
radiologist, thereby increasing cost and delaying diagnosis.>%!>?!

Ultrasonography has been used to assess the shoulder joint
anatomy and pathology.*”!” It is commonly used to assess the ro-
tator cuff but has also been used for image-guided injections into
the acromioclavicular joint"®!" and the long head of the biceps
tendon sheath.? The use of ultrasound has also been described as a
tool for image-guided injections into the sternoclavicular joint;"”
however, there are no studies that describe the clinical efficacy of
ultrasound-guided sternoclavicular injections. The aim of this case
series is to discuss our results using ultrasound-guided

2666-6391/Published by Elsevier Inc. on behalf of American Shoulder & Elbow Surgeons. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:kyongminmd@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.xrrt.2021.08.010&domain=pdf
www.sciencedirect.com/science/journal/26666391
http://www.jsesreviewsreportstech.org
https://doi.org/10.1016/j.xrrt.2021.08.010
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.xrrt.2021.08.010
https://doi.org/10.1016/j.xrrt.2021.08.010

K.S. Min, A. Lopez, FJ. Powlan et al.

sternoclavicular joint injections in the clinic to diagnose and treat
sternoclavicular pathology.

Patient 1

An active 70-year-old female presented to the Orthopedic Clinic
with a 6-month history of right shoulder and neck pain. She denied
any history of trauma or injury but reported that her pain ranged
from a 3/10 to 10/10 on the visual analog scale (VAS). She endorsed
an active lifestyle including frequent bowling and caring for an
adult son with developmental delays. Her pain was increased with
the use of her right upper extremity, including performing her
activities of daily living. She reported her Single Assessment
Numeric Evaluation (SANE) score of her right shoulder as 60%. She
denied pain at rest, but did endorse night pain. Prior treatments
had been limited to non-steroidal anti-inflammatory drugs, which
did provide moderate but temporary symptomatic relief.

On physical examination, there were no overlying skin changes,
but she had tenderness to palpation over the right sternoclavicular
joint. She was able to actively flex and abduct her right shoulder to
900, but this resulted in pain at the sternoclavicular joint, which she
rated as 6/10. There was no evidence of sternoclavicular joint
instability to include clicking or popping of the joint.

Radiographs of the shoulder and clavicle did not demonstrate
any osseous abnormalities. However, a magnetic resonance imag-
ing of the chest was consistent with a subluxated and arthritic right
sternoclavicular joint.

To confirm the primary differential diagnosis of right sterno-
clavicular joint arthrosis as the source of her pain and assess for
possible benefit from operative intervention, an ultrasound-guided
sternoclavicular joint injection was performed in clinic. After the
injection, she endorsed 100% pain relief and improved pain-free (0/
10) range of motion about the right shoulder. She was subsequently
scheduled for a right sternoclavicular joint resection.

At the time of surgery, she was found to have severe sterno-
clavicular joint arthritis with large osteophyte formation on the
medial clavicle. A 5-mm resection of the medial clavicle was per-
formed (as described by Pingsmann et al).'® Postoperatively, the
patient was instructed to remain in a sling for 6 weeks, allowing
only passive ROM with physical therapy.

By 4 months postoperative time, her pain at the sternoclavicular
joint had completely resolved, she was no longer requiring a sling or
pain medications, and she endorsed overall satisfaction with the
procedure. Her right shoulder ROM improved to 130° of flexion, 90° of
abduction, 20° of external rotation, and internal rotation to the lumbar
spine. She reported a SANE score to the right shoulder of 100%.

At 1 year postoperatively, her pain over the right sternocla-
vicular joint remained resolved. Her right shoulder ROM continued
to improve to 160° of flexion, 90° of abduction, and 30° of external
rotation, and her SANE score remained 100%.

Patient 2

A 39-year-old, otherwise-healthy male initially presented to the
Sports Medicine Clinic with a 2-month history of progressive pain
predominately localized to the right sternoclavicular joint, which
was associated with a clicking and popping sensation. He did not
recall a specific traumatic event associated with the onset of symp-
toms but believed he injured it while lifting weights in the gym.
With increased levels of activity, he also endorsed tension and pain
to the right neck and trapezius. His symptoms were exacerbated by
walking/running, weight lifting, and working on his computer. The
pain was bothersome both during periods of rest and at night.

A family medicine sports physician elected to perform a corti-
costeroid injection into the right sternoclavicular joint without
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image guidance, which resulted in no pain relief. After a referral to
physical therapy and 4 weeks of treatment, he was subsequently
referred to the orthopedic clinic.

At the time of his presentation to the orthopedic clinic, his pain
was rated 5/10 on the VAS. He endorsed only minimal benefit from
physical therapy and reported a SANE score of 50% for his right
sternoclavicular joint.

On physical examination, he did not have tenderness to palpa-
tion over the right sternoclavicular joint and there were no over-
lying skin changes. However, with glenohumeral range of motion,
there was crepitus and audible popping at the sternoclavicular
joint. He endorsed pain rated 7/10 at the sternoclavicular joint with
ROM of the shoulder, but he had full ROM without mechanical
block. He also had full ROM about his neck, which was nontender
over the trapezius and sternocleidomastoid muscles. When turning
his head, he endorsed pain over the right sternoclavicular joint.

Radiographs of the right shoulder and clavicle were
unremarkable.

To confirm the suspected diagnosis of sternoclavicular arthrosis
and disk tear, an ultrasound-guided sternoclavicular joint injection
was performed in clinic. The patient noted immediate and near-
complete pain relief. After the injection, with shoulder ROM, he
stated that he had 1/10 pain over the sternoclavicular joint. Given
the confirmatory injection, he was counselled and prepared for a
right sternoclavicular joint resection.

Surgical findings were consistent with sternoclavicular arthritis
and a torn disk. The torn disk was resected, as was 5-mm of the
medial clavicle. Postoperatively, he was allowed ROM as tolerated,
but kept non-weight-bearing to the right upper extremity for 6
weeks. His recovery was complicated by a small wound dehiscence
that resolved with local wound care.

At 4 months postoperative time, he stated that the painful
clicking had completely resolved, he had minimal tightness when
turning his head, and there was some tenderness over the surgical
scar. Otherwise, he had returned back to his normal weight lifting
and his SANE score was 90%.

The patients were informed and consented to the submission of
their clinical data for publication in the form of a case report.

Injection technique
Preinjection assessment

Gather all necessary supplies and equipment (Table ). Before
the injection, perform provocative maneuvers that illicit pain at the
suspected sternoclavicular joint. Such maneuvers may include axial
compression of the joint with scapular protraction and cross body
adduction, grind with manual translation of the medial clavicle or
provocative exercises such as push-ups. Often, patients complain of
pain with contraction of the sternocleidomastoid (looking to the
contralateral shoulder). For the provocative maneuver, collect the
VAS (Table II).

Positioning

Provide the patient with a gown that will allow full exposure of
the medial clavicle, manubrium, upper sternum, and neck, and
position the patient in the supine position with the patient looking
to the contralateral side. Position the screen of the ultrasound on
the contralateral side, adjacent to the patient’s head.

Procedure

Position the high-frequency linear transducer in the short axis
of the sternoclavicular joint (Fig. 1). Often the medial clavicle is
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Table I
Equipment.

Linear high-frequency ultrasound probe (6-13Hz)
Local anesthetic (1% lidocaine [1 cc], 0.25% marcaine/bupivacaine [1 cc])

40 mg Kenalog (1 cc)
Syringe (3 cc-5 cc)
Needle (20-22 gauge), 1-1.5 inch

Table II
Pearls and pitfalls.

Pearls

Pitfalls

Before injection, perform a
provocative maneuver which
elicits pain/discomfort, record
the VAS; repeat the same
maneuver after injection.

Position the patient supine and
place the ultrasound monitor on
the contralateral side next to the
patient’s head

When positioning and draping,
prepare both sternoclavicular
joints

Use a 20- to 22-gauge hypodermic
needle, if the needle is too small, it
can deflect off the thick and
arthritic capsule

Do not use a spinal needle, use a
1- to 1%-inch needle to avoid
inadvertent injection into the
mediastinum

Do not use curvilinear ultrasound
probe, use a small linear high-
frequency probe (6-13Hz)

Figure 1 Injection technique insert the needle 45° to the skin, along the short axis of

the probe.

more pronounced than the sternum. Scan the transducer proxi-
mally and distally along the short axis of the joint to localize the
midpoint (Fig. 2). Wipe the excess ultrasound transmission gel and
prep the injection site 2 cm distal to the transducer. Two centi-
meters distal and in-line with the center of the transducer, insert
the 21-gauge needle at 45° to the horizontal skin plane. Visualize
the pathway of the needle, advance pass the anterior capsule, and
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stop at the center of the joint (Fig. 3). Inject 2-3 mL of the solution;
there should be minimal resistance when injecting the joint.

Postinjection assessment

After waiting 5 minutes, perform a postinjection assessment.
Perform the same maneuvers as the preinjection assessment, and
record the VAS. A successful injection can be confirmed with a
greater than 3-point decrease!” in the VAS provocative
examination.

Coding

When performing an ultrasound-guided sternoclavicular joint
injection, the in-office procedure can be coded as an “arthrocent-
esis, aspiration and/or injection, intermediate joint or bursa (eg,
temporomandibular, acromioclavicular, wrist, elbow or ankle,
olecranon bursa); with ultrasound guidance, with permanent
recording and reporting” (CPT: 20606).

Discussion

Osteoarthritis of the sternoclavicular joint is an uncommon
condition that can result in persistent pain; sternoclavicular joint
arthropathy can be caused by trauma, infection, degermation,
neurologic deficit, or some combination thereof.>” Although avail-
able, radiographic imaging of the sternoclavicular joint (posterior
anterior, anterior oblique, lateral sternal, and serendipity) are of
limited value owing to the overlapping shadows from ribs, spine,
and mediastinal structures. Considering the low incidence, atypical
presentation, and limitations of plain radiographs, a diagnostic
injection is helpful to confirm diagnosis. When there is a concern
for sternoclavicular arthritis and pathology, patients are often sent
for a CT-guided injection into the sternoclavicular joint.">'® How-
ever, CT exposes the patient to radiation, including the especially
radiosensitive thyroid gland.”?

When properly performed, ultrasound-guided aspirations and
injections are safe and efficacious.>*5'?% Dave et al retrospectively
reviewed their 18 years of experience with 128 ultrasound-guided
procedures on American football players; they found that these
techniques are safe and effective in improving injury outcomes.*
Unlike fluoroscopy, roentgenogram, and CT, ultrasound does not
subject the patient to harmful radiation. Ultrasound-guided
shoulder injections are highly accurate and have been found to be
87.6% successful in the biceps sheath? and 96% successful in the
acromioclavicular joint.° Ultrasound is a valuable tool that can be
performed in an office setting. Patients have also reported greater
comfort with ultrasound-guided injection than with fluoroscopic
guidence.?’ In addition, performing the procedure in-office allows
the patient and surgeon to diagnose the condition with a high
degree of certainty, treat the condition with a corticosteroid in-
jection, and provide appropriate disposition. It provides value to
the patient because it avoids the need for additional consultations
(CT-guided injection with radiologist), avoids radiation exposure,
and eliminates the need for follow-up with the orthopedic surgeon
to confirm the diagnosis.

Nonoperative therapy is the treatment modality of choice for
sternoclavicular arthritis."> For those patients who fail nonopera-
tive treatment, resection arthroplasty of the sternoclavicular joint
has been found to be a successful surgical option.”'*161?

In our case series, both patients were accurately diagnosed with
sternoclavicular joint arthropathy using the ultrasound. Their VASs
before diagnosis were 6 and 7, and their VASs after the injection
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Figure 3 Ultrasound case 2 S: sternum; C: medical clavicle; dashed line: trajectory of the needle.

improved to 0 and 1, respectively. Given the positive results, we
were able to confidently take the patients to the operating room
and perform a resection arthroplasty of the sternoclavicular joint.

Resection arthroplasty of the sternoclavicular joint is a suc-
cessful procedure in the treatment of sternoclavicular arthrop-
athy.>'%19 Rockwood et al first described resection arthroplasty as a
treatment option for the painful sternoclavicular joint. In his series
of 15 patients, those patients who underwent the resection and had
preservation of the costoclavicular ligament have excellent clinical
results.'”

Postoperatively, the patients in our case series had significant
improvements in their SANE score (the minimal clinically impor-
tant difference for SANE is 15%>%), both improving by 40%.

There are limitations to this case series. Given the low incidence
of sternoclavicular joint arthropathy, only two patients are included
in this case series. Also, ultrasound skill and comfort are surgeon
dependent. In our department, ultrasound is frequently utilized for
guided injections into the long-head of the biceps sheath, acro-
mioclavicular joint, and tendon sheaths of the hand and wrist;
therefore, our level of skill and comfort may be greater than that of
the novice ultrasonographer.

Conclusion

Ultrasound-guided injections to the sternoclavicular joint pro-
vide a safe and accurate alternative to the CT-guided injection while
saving the patient from harmful radiation and additional
appointments.
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