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Evaluation of arthroscopic reconstruction of the coracoclavicular
ligament for distal clavicle fractures
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Abstract

Distal clavicle fractures account for 15 % of all clavicle fractures. These fractures are caused by damage to
the coracoclavicular ligament, and the Craig classification is often used. We encountered a few cases of Craig
classification type 2b distal clavicle fracture in which the trapezoid ligament was intact, but the conoid
ligament was torn. Although there are some established surgical treatments, such as those using a hook plate
or tension band wiring, we performed arthroscopic reconstruction of the coracoclavicular ligament using
FiberTape and the Dog Bone Button for Craig Type 2b fractures. This procedure is often performed for
acromioclavicular joint dislocations.

This study aimed to evaluate shoulder function and the position of the clavicle postoperatively and evaluate
and discuss the position and changes in the bone tunnel in the clavicle and the coracoid process.

All patients sustained falling injuries and complained of shoulder pain and difficulty in upper limb elevation.
We performed this arthroscopic reconstruction procedure for 22 shoulders of 22 patients consisting of 5
females and 17 males from February 2015 to September 2020 in our hospital and excluded 8 cases in which the
follow—up period was less than 6 months. We followed up on an average of 10.8 months postoperatively.

The results at the final follow -up showed satisfaction with shoulder functional scores, such as the Japanese
Orthopaedic Association shoulder score. The distal clavicle fracture site’s position was less than 50 % of the
dislocated position from the intact anatomical position in all cases. The distance of the bone hole from the
clavicle’s distal edge was approximately 35 mm, and the size change of the bone hole at 5 months
postoperatively was about 1.3 mm wider in diameter than the size of the bone hole in the operation.

We discussed these results by referring to previously published studies and essays. It is essential to know
the bone tunnel’s accurate physiological position for reconstruction, and more cases should be assessed. We

concluded that a high proficiency level is required for this procedure.
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classification is often used, and it has several types1>

Introduction ) .
(Figure 1). We encountered a few cases of Craig
Distal clavicle fractures account for 15 % of all classification type 2b distal clavicle fractures in
clavicle fractures and indicate damage to the which the trapezoid ligament was intact, but the
coracoclavicular (CC) ligament. The Craig conoid ligament was torn® (Figure 2). Although
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Figure 1 Craig classification
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there are some established surgical procedures for
the treatment of distal clavicle fractures, such as the
use of hook plate or tension band wiring, we
performed arthroscopic reconstruction of the CC
ligament using FiberTape and the Dog Bone Button
system for Craig type 2b fractures. This procedure
is often performed for acromioclavicular (AC) joint

dislocations.”
Materials and Methods

Twenty -two patients who sustained falling
injuries and complained of shoulder pain and
difficulty in upper limb elevation were included in
this study. We performed arthroscopic reconstruction
for 22 shoulders of 22 patients, consisting of 5
females and 17 males, from February 2015 to
September 2020 in our hospital. Patients for whom
the follow-up period was less than 6 months were
excluded. We followed up on an average of 10.8
months postoperatively.

We evaluated shoulder function using the
Japanese Orthopedic Association (JOA) shoulder
score and the clavicle position postoperatively. The
reconstructed ligament’s position and the bone
tunnel changes in the clavicle and coracoid process
were also investigated. The bone union was checked
with computed tomography (CT) at the final

follow -up and evaluated as poor or good.

Figure 2 Craig Type 2b fracture

Surgical procedure

We used the Dog Bone Button system (Arthrex,
Naples, Florida) with the aiming device. Three
portals (anterior, anterolateral, and posterior) were
made, and the rotator interval was cleared with the
shaving device to approach the base of the coracoid
process. We performed fracture reduction with the
temporary use of Kirschner wire from an acromion
laterally using fluoroscopy. Then, an incision was
made above the clavicle, where an aiming device
was inserted to make bone holes on both the clavicle
and coracoid process. We drilled both the clavicle
and the coracoid process (24 mm), and FiberTape
(Arthrex, Naples, Florida) was inserted into both
bone holes. The Dog Bone Button was fixed on the
undersurface of the coracoid process. We hooked
and tied the other Dog Bone Button to the
FiberTape on the clavicle and fixed the fracture.

We performed this single -bundle procedure in 15
cases (Figure 3) and performed a double-bundle
procedure for seven cases in which another bone
hole on the clavicle was made distally, and another
FiberTape was inserted through the hole and fixed
with another dog bone button (Figure 4).

The clavicle was divided into 3 parts in the sagittal
view : anterior, middle, and posterior. The bone
holes” width changes in the clavicle and coracoid

process were compared between the day of surgery
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Figure 3 Single bundle procedure Figure 4 Double bundle procedure

Distance between the Distance bé-tween the  Divided the clavicle into Width changes of the
bone hole and the distal  bone hole and the distal 3 parts in sagittal view, bone holes in the clavicle

edge of the clavicle edge of the coracoid anterior, middle and and the coracoid process
(DiC) process posterior compared between the
(DiCP) (SvC) day of surgery and the
time of final follow-up

(BhC, BhCP)

Figure 5 How to evaluate

38mm Attachment area of conoid ligaments
Average distance in

posterior this study

Attachment area of trapezoid ligaments
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pocteriviaide) anterior
Takase, Surg Radiol Anato, 2010°

Figure 6 Anatomy of the CC ligament

and the time of the final follow-up (Figure 5). rest the arm for 4 weeks postoperatively. Pendulum
o exercises and passive range of motion (ROM) of

Rehabilitation ) )
flexion and abduction up to 90 degrees, as

The patients maintained a triangular bandage to tolerated, were started from 2 weeks post-op. Full
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range and active ROM were started from 4 weeks

postoperatively.
Results

Overall, 14 eligible patients [age : 28 -88 years]
were evaluated for an average of 10.8 months
(Table 1), and 8 were excluded from the study. In 9

cases out of the remaining 14, the single-bundle

%108 %175, 23~28, 2021

technique was used, and the other 5 cases were
double-bundle procedures. Five cases scored 100
points out of 100 on the JOA shoulder score, 6 cases
scored 95 points, and the other 3 cases scored 90
points. The average score was 95.7 points. The
average size of the bone hole on the clavicle was
3.8 mm, and that on the coracoid process was an

average of 3.7mm at the time of final follow -up.

Table 1
bone .. position of
. . . tunnel position of bone
follow —up|dislocated DiC | DiCP . BhC |BhCP bone . | Bone
Case |age |sex . .. JOA during . tunnel in .
period | position (mm) | (mm) o (mm) | (mm)| tunnel in coracoid Union
D clavicle
(mm) process
less than mldqle n .
A 35 | m 8m 50 % 95 29 28 24 35 35 sagittal middle | Good
? view
less than mldcﬂe 1 .
B 47 | m 8m 50 % 95 33 32 24 4 35 sagittal medial | Good
? view
less than mld(ﬂe i .
C 74 | £ 14m 50 9 100 | 34 24 24 31 37 sagittal middle | Good
? view
less than anter.lor n -
D 82 | m 14m 50 % 95 33 28 24 52 4 sagittal middle | Good
? view
less than mld(ﬂe 1 .
E 40 | m 7m 50 % 95 39 32 24 3.8 3.2 sagittal medial | Good
° view
less than b oste?lor .
F 33 | f 11m 50 % 100 | 34 24 24 47 45 |in sagittal | middle | Good
0 view
less than mlddle i .
G 42 | m 7m 50 9% 100 | 36 28 24 45 38 sagittal middle | Good
? view
middle in
H |5 |m| 18m lesssot(f/lan 95 g 30 | 24 gj 38 | sagittal | middle |Good
? ) view
middle in
less than 26 34 . .
I 80 | £ 18m o 95 32 24 ' 4 sagittal middle | Good
50 % 15 3.6 view
middle in
less than 40 3.0 . .
il 38 | m 7m o 100 ’ 28 24 "] 33 sagittal middle | Good
50 % 23 3.3 view
less than mld(ﬂe n .
K 28 | f 12m 50 % 100 39 28 24 39 36 sagittal middle | Good
? view
less than mlddle 1n .
L 50 | m 12m 50 % 90 34 30 24 44 4 sagittal medial | Good
? view
posterior
less than 36 3.8 . . .
M 80 | m 9m o 90 32 24 " | 38 |in sagittal | middle | Good
50 % 21 3.6 view
posterior
N 78 | f 7m leS;Ot;)an 90 gzll 26 24 gi 35 |in sagittal | lateral | Good
) view
Average|54.5 10.8m 95.7 | 348 | 287 24 38 37
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The bone holes’ position was an average of 34.8 mm
from the distal edge of the clavicle and an average
of 28 mm from the distal edge of the coracoid
process at the final follow-up. The bone union was
confirmed as good for all cases in which CT scans

were performed.
Discussion

Recently, there have been several procedures for
distal clavicle fractures, such as hook plate, tension
band wiring, and arthroscopic reconstruction ; there
are advantages and disadvantages to all procedures.
These fractures need to be considered to determine
whether damage to the CC ligament is presented. A
Craig classification type 2b fracture in which the
trapezoid ligament is intact and the conoid ligament
is torn would be considered for the arthroscopic
reconstruction of the CC ligament. This procedure’s
results were as satisfactory as a conventional open
reduction and internal fixation using a plate in which
an implant removal procedure would be needed,
especially with a hook plate. This arthroscopic CC
ligament reconstruction would not be considered as
a second procedure to remove the implant. We need
to know and consider the CC ligament's anatomical
attachment for reconstruction. The results at the
time of the final follow -up were satisfactory in this
study ; however, we need to evaluate the size
changes of the bone holes on both the clavicle and
the coracoid process.

There were size changes of 1.4 mm wider on the
clavicle’s bone hole and 1.3 mm wider on the bone
hole on the coracoid process on average in this
study. We evaluated a few reasons for these results
and considered that the tension and movement of
the FiberTape could be different from that of the
original CC ligament, and the positions of the bone
holes also differed from the anatomical position of
the CC ligament. In a previous paper, Takase et al.
showed that the anatomical attachment of the
conoid ligament on the clavicle’s undersurface was
approximately 38 mm proximal to the distal edge
and that on the upper surface of the coracoid
process was approximately 42 mm posterior from
the anterior edge” (Figure 6). Our results of these

distances were an average of 34.8 mm medially on
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the clavicle and 28.7 mm posterior on the coracoid
process. The bone hole area on the clavicle was
approximately 3 mm laterally from the anatomical
attachment site, but the area on the coracoid
process was approximately 13 mm anterior. From
this issue, we could improve the result if a bone
hole on the coracoid process was closer to the
anatomical site. Robert M. Coale et al. showed that a
transclavicular -transcoracoid approach could not
restore the conoid and trapezoid ligaments’
footprints. In addition, independent tunnel drilling
and the graft’s looping around the coracoid are
recommended.”

There are a few limitations to this study. This
study included only 14 cases with short follow -up
periods. This study also included both single -bundle
and double-bundle techniques, and we did not

compare these procedures separately.
Conclusion

Arthroscopic reconstruction of the CC ligament
using FiberTape and the Dog Bone Button system
is recommended for distal clavicular fractures and
AC joint dislocation. Consideration of the CC
ligament’'s anatomical attachment is essential for the
reconstruction procedure. More cases need to be
assessed, and a high proficiency level is required for

this procedure.
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