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Abstract

Case: A patient presented with complete coracoclavicular ligament ossification after an unnoticed acromioclavicular joint
Rockwood Type IV dislocation. He had full passive range of motion in the glenohumeral joint but was disabled by a loss of
both active (80°) and passive (90°) abduction due to insufficient passive scapulo-thoracic motion. He was treated with an
arthroscopic osteotomy of the coracoclavicular ligament ossification.

Conclusion: One year after the surgery, active abduction was improved by 45° (80°-125°) with no recurrence of the
ossification on the radiographs. Arthroscopic osteotomy of complete coracoclavicular ligament ossification seems

effective in restoring abduction in these patients.

Level of evidence: |V.

alcification or ossification of the coracoclavicular liga-
ment (CCL) is an occurrence described after acromi-
oclavicular joint (ACJ) trauma, surgery of the AC]J,
renal failure, or even paraplegia'”. According to the authors, its
incidence after surgical treatment of acromioclavicular injury
has been reported to range between 37.3% and 67.9%°°. On
standard radiographs, these ossifications are classified into 4
grades: none, mild (bone formation around CCL), moderate,
or complete (bridging)®®. Formerly seen as a complication,
it now seems to be a good prognostic factor after surgery of
the ACJ””. One case of open surgical removal of a CCL ossifi-
cation has been described in the literature because it blocked
the reduction of an AC] dislocation®. Arthroscopic removal
of coracoacromial ligament ossification has previously been
described with good outcomes and no relapse''. However, this
technique has not been described for the coracoclavicular lig-
ament ossification.
However, we report on a case with a complete post-traumatic
CCL ossification that led to a limitation in the scapulothoracic
motion and, therefore, in a loss of abduction.

The purpose of this article was to describe this case and
the arthroscopic technique used to treat the CCL ossification.

The patient was informed that data concerning the
case would be submitted for publication, and he provided
consent.

Case Report
32-year-old right-handed man, taxi driver, and active
smoker was involved in a scooter accident. He had no
medical history. He fractured both bones of his right forearm
and was treated by open reduction and internal fixation with 2
locking plates 4 days after the trauma. He also had a right
obturator frame fracture treated nonoperatively and a left
shoulder trauma for which no lesion was found at that time.
In addition, he presented with a bilateral hemothorax and
splenic devascularization complicated by peritonitis, neces-
sitating several operations and 3 weeks of intubation and
intensive care hospitalization.
Four months after the trauma, he consulted an upper
limb surgeon for stiffness and pain in his left shoulder. His
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TABLE | Total Ranges of Motion Before and After Treatments

4 Months 8 Months 1 Year
Initial Postconservative Postfirst Postsecond
Review Treatment Surgery Surgery
AE (°)
Active 90 110 120 160
Passive 90 110 120 160
ABD (°)
Active 50 70 80 125
Passive 50 90 90 125
ER-1 (°)
Active 30 45 60 45
Passive 50 50 80 80
IR (vertebrae)
Active T10 T8 T8 T8
Passive T8 T8 T8 T8

active range of motion (ROM) was 90° in anterior elevation vicular ligament and ACJ arthritis were visible. The patient
(AE), 50° in abduction (ABD), 30° in external rotation at the | was sent to physiotherapy to regain his shoulder’s full passive
side (ER-1), and internal rotation at the side (IR) reached ROM.

the T10 vertebra. Passive ROM was also limited in every

After 4 months of well-conducted nonoperative treat-

direction except IR. All ROMs are gathered in Table I. On the | ment, his passive ROM improved, but his shoulder remained
anteroposterior radiographs, ossification of the coracocla- stiff with 110° (+20°) of AE, 90° (+40°) of ABD, 50° (+0°) of

Fig. 1

CT scan 8 months after the trauma with ossification of the coracoclavicular ligament and displacement of the acromioclavicular joint. CT = computed

tomography.
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Fig. 2
CT scan at the time of the trauma with acromioclavicular joint Rockwood Type IV dislocation. CT = computed tomography.

ER-1, and IR at T8 (Table I). The ACJ was also painful with a ACJ and a complete ossification of his CCL, creating a bridge

positive cross-arm test. between the clavicle and the coracoid (Fig. 1).
Anteroposterior radiographs and a computed tomogra- On review of the CT scan taken at the time of the accident,

phy (CT) scan of his shoulder showed a displacement of his | an ACJ Rockwood Type IV dislocation was identified (Fig. 2).

)

-

Fig. 3
Passive ROM before arthroscopic osteotomy of the coracoclavicular ligament ossification. Fig. 3-A Passive abduction (90°); Fig. 3-B Passive external
rotation at the side (80°). ROM = range of motion.
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Fig. 4

Active ROM 1 year after arthroscopic osteotomy of the coracoclavicular ligament ossification. Fig. 4-A Active abduction (125°); Fig. 4-B Active external

rotation at the side (45°). ROM = range of motion.

Nine months after the accident, he had an arthroscopic
release of subacromial and subclavicular spaces associated with
an acromioplasty. The CCL ossification was not removed. An
open distal clavicle excision was also performed. The AC] re-
mained stable after the intervention.

Eight months after the surgery, the patient presented at
our clinic. He was not painful anymore. Active ROM was 120° of
AE, 80° of ABD, and 60° of ER-1. Passive ROM was limited to
120° of AE and 90° of ABD (Table I). He recovered full sym-
metrical passive external/internal rotation (80°/T8) meaning
that his glenohumeral joint had recovered full passive ROM and
that his loss of both active (80°) and passive (90°) abduction was
probably due to the CCL ossification which limited his scap-

Fig. 5
X-ray 1 year after arthroscopic osteotomy of the coracoclavicular ligament
ossification.

ulothoracic passive ROM (Fig. 3). He underwent a new CT scan,
which confirmed complete excision of his distal clavicle and
complete ossification of both conoid and trapezoid fascicles of
the CCL.

The month after, we performed, under fluoroscopic con-
trol, an arthroscopic osteotomy of the CCL ossification.

One year after the second surgery, active ROM was
improved with 125° of ABD (+45°), 160° of AAE (+40°), 45°
of ER-1, and IR was T8 vertebra (Fig. 4 and Table I). He had no
pain, and his VAS was 0.

There was no recurrence of the CCL ossification on the
anteroposterior radiographs (Fig. 5).

Surgical Technique
The patient was operated on under general anesthesia associ-
ated with an interscalene nerve block in lateral decubitus.

The intra-articular exploration was performed via a
posterior viewing portal. No abnormalities were found. Then,
the subacromial exploration was performed via the same
portal. A bursectomy and a rotator cuff release were realized
through an instrumental anterolateral portal. No tear of the
rotator cuff was found. The distal clavicle excision and ac-
romioplasty performed previously were assessed and were
deemed sufficient.

We then switched to an anterolateral viewing portal and an
anterior instrumental portal to release the coracoid process. The
pectoralis minor was preserved. Under C-arm control, the ossi-
fication of both coronoid and trapezoid fascicles of the CCL was
entirely resected using a motorized burr (Retractable FlushCut
Burr, Oval 8 Flute, 5.0 mm, Arthrex) with the wide release of the
coracoclavicular space (Fig. 6).

All incisions were sutured with resorbable sutures.



SMIAGZHUMIPX ZOBBAROATOAEIOYIASALLIAYPOOAEIEAHIONI/ADAUMY

TXOMADYOINXYOHISABZIYTN+eYNJOITWNOIZTARYHASSHNAUE Aq 99s[ql/wod*mmj sfeulnoly/:dny woly papeojumoq

¥20¢/6T/L0 uo

JBJS CASE CONNECTOR
VOLUME 14 - NUMBER 3 -JULY 19, 2024

CORACOCLAVICULAR LIGAMENT OSSIFICATION

Fig. 6

Intraoperative x-rays. Fig. 6-A Osteotomy of the CCL ossification with motorized burr; Fig. 6-B X-ray at the end of the surgery with complete excision of the

CCL ossification. CCL = coracoclavicular ligament.

The patient wore a sling for 1 week for postoperative pain
control, and active rehabilitation was started immediately.

Discussion
he patient suffered from painful ACJ due to arthritis,
which was treated previously by distal clavicle excision. He

was not painful anymore after this surgery. The CCL ossifica-
tion was, therefore, not a source of pain in this case.

Biomechanical studies have shown that the conoid fascicle
of the CCL varies in length during abduction. Indeed, Seo et al.
demonstrated, using a 3-dimensional finite element model
based on computed tomography images from standard human
shoulders, that with increasing shoulder abduction, the length of
the conoid ligament gradually increased'. Moreover, an in vivo
analysis of CCL kinematics during shoulder abduction conducted
by Izadpanah et al. concluded that the conoid fascicle increased by
6 mm during ABD". Both articles seem to confirm that our
patient’s loss of abduction was affected by the CCL ossification.

The literature suggests that the rotation of the AC] varies with
the different shoulder movements, up to about 35° in maximal
abduction and about 30° in full arm elevation***, Our patient had
an ACJ stiffness that probably limited him. Still, the extension of the
CCL ossification resulted in a greater limitation that blocked the
normal and harmonious movement of the scapulothoracic joint.

In our case, the arthroscopically assisted osteotomy of the
CCL restored both active and passive abduction. Indeed, the

patient went from 80°/90° preoperatively to 125°/125° post-
operatively. Although the patient had no complaints, his AE
was also restricted (120° both active and passive) preopera-
tively. After the intervention, he gained 40° of active and pas-
sive AE (160°/160°).

Contrary to the open surgery described by Westermann
et al., which detaches the trapezius from the posterior clavicle, the
arthroscopic technique is less invasive and spars the surrounding
muscles”. Moreover, this technique enables the removal of the
CCL ossification while checking the integrity of the glenohumeral
joint, the rotator cuff, and the subacromial space.

In conclusion, arthroscopic osteotomy of a complete
coracoclavicular ligament ossification could be an option to
restore active abduction after failed nonoperative management
in this rare condition. ®
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