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Acromio-clavicular joint (ACJ) dislocations are the commonly encountered injuries by the orthopaedic
To evaluate mid-term results of functional outcome of ACJ reconstruction using the arthroscopic

25 patients with ACJ dislocations who underwent ACJ reconstruction surgery using arthroscopic
tightrope techniques. 23 patients meeting the inclusion criteria were evaluated while 02 were lost to
follow-up. The outcome was assessed clinically, radiologically, and with the Disabilities of the Arm,

The mean age of the patients was 31.56+5.98 years (range 20-48 years). All were male. The mean
follow-up was 15.26 months (range 8 - 24 months). The mean coraco-clavicular distance preoperatively
was 23.9 mm ( range 17- 32mm) while at the final follow-up distance was 17.54mm (range 11-22)
mm. 10 patients showed loss of reduction. DASH scores improved significantly from 45.36 + 11.06
(range, 31.13-66.66) preoperatively to 7.26+9.12 (range, 0-29.15) at the final follow-up (p-value<0.001).

Arthroscopic management of the ACJ dislocation is associated with higher implant and technical

ABSTRACT
Background:
surgeon but the debate about the ideal management of the ACJ injuries is unresolved.
Aim:
technique in high demand professionals.
Methods:
Shoulder and Hand (DASH)scores preoperatively and at the final follow-up
Results:
82% (19 out of 23) returned to the pre-injury level.
Conclusion:
failure because of inadequate stability.
Key words: acromioclavicular joint dislocations, shoulder arthroscopy.

Introduction

Acromioclavicular joint (ACJ) dislocation are the common
injuries in the high demand professionals like athletes,
military personnel, manual workers etc., and ACJ injuries
represent40% to 50% of the shoulder injuries in them
[1-4].

Rockwood et al classified injuries of the AC] into six types.
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Grade I and Il injuries are the low grade injuries and non-
operative treatment has a good functional outcome. Grade
[1I- VI are the high grade injuries, which require surgical
intervention especially in athletes and high demand
professionals [5].

There are various techniques for the management of the
high grade AC] injuries described in the literature which
use different mode of fixation methods like AC]J fixation
with wires, coraco-clavicular fixation using screws and
AC] reconstruction and excision of distal part of clavicle
along with coraco-clavicular ligament reconstruction,
especially in arthritic joint [6-11]. However, there is no
consensus as far as the best treatment modality for AC]
reconstruction is concerned [1,12,13].
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With the advent of shoulder arthroscopic techniques, the
trend is shifting towards mini-open or arthroscopic
fixation of coraco-clavicular construct using loops, flip
buttons, tendon autografts. However, results of the
arthroscopic technique are variable[14-20]. There have
been various studies about AC] reconstruction using the
Arthroscopic technique available worldwide. The present
study has evaluated mid-term results of functional
outcome of AC] reconstruction using the arthroscopic
technique in high demand professionals.

Material and Methods

In the present study, patients (military personnel) with
ACJ dislocation, who met the inclusion criteria were
evaluated prospectively. These patients were operated
with Arthroscopic AC] fixation at our centre between
December 2014 and December 2015.

Inclusion criteria

1. Age 18-60 years

2. AC] injuries Type III, IVand V
Exclusion criteria

1. AC] injuries Rockwood Type I, I and VI
2. Compound AC]J Injuries.

3. Other associated injuries in the same limb,
cerebral trauma.

4. Systemic disease affecting the scoring process and
rehabilitation.

5. Prior pain/pathology in the shoulder joint.

Twenty-three cases were studied prospectively. Patients
were classified on the basis of Rockwood classification
[5], out of the 23 patients, 12 were grade 11, 02 were grade
IV while 09 grade V. The outcome was assessed clinically,
radiologically, and with the Disabilities of the Arm,
Shoulder and Hand (DASH)scores?! at the final follow-up.

Surgical Technique

All the patients were operated under general anesthesia
in the lateral decubitus. A standard posterior viewing
portal was established and diagnostic shoulder
arthroscopy was performed. Antero-superior working
portal was established and undersurface of coracoid
exposed (figure 1a). A 2-cm incision was made over the
lateral clavicle, perpendicular to the superficially palpable
coracoid. The drill guide was inserted through the
anterosuperior portal, and the guide tip was positioned
under the coracoid base. The guidewire was passed from
clavicle to the coracoid. Drill hole with 4.5 mm cannulated
drill bit was drilled over the guide wire (figure 1b). A
sufficient bone bridge of at least 4-mm was ensured
around the reamed tunnel. The guide wire was then
removed, and the drill was left in situ. A nitinol suture
passing wire was passed through the drill (figure 1c) and
taken out through the anterosuperior portal using an
arthroscopic grasper. The drill was then removed leaving
the wire in position. The two white traction sutures of
Acromioclavicular Tightrope [Arthrex, Naples (FL), USA]
button were passed through the wire loop, and the button
was then flipped to pass through the drill hole. Once the
tightrope button was seen under the coracoid, the trailing
suture was used to flip it, and locking it under the
bone(figure 1d). The clavicle was then reduced by the
assistant. The reduction was assessed clinically with
palpation of the acromioclavicular joint and once
satisfactory reduction was achieved, the tightrope device
was knotted securely over the clavicle. The clavicular
wound was closed in layers and the portals were closed
in standard fashion. Sutures were removed after 10-14
days.

Postoperative Rehabilitation

Postoperatively, the shoulder was protected in a sling for

Base of Coracoid

Figure 1(a-d): Arthroscopic view showing exposure of coracoid (1a), drilling of coracoid base (1b), wire passed through dril bit (1c), Tight

rope at the base of coracoid (1d)
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Figure 2: Mode of injuries in various ACJ grades Figure 4: Mean DASH score and Coraco-Clavicular distance pre-
operatively, at 06 weeks and at the final follow-up.

e

Figure 3 (a-c): Radiographs of ACJ: pre-operative (3a), post-operative (3b), implant failure at 6 months (3c)

Figure 5: Radiographs of ACJ: loss of reduction on 71 post-operative
day
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6 weeks. Gentle pendulum movements were started from
1%t post-operative day. At 4 weeks, passive range of
motion exercises of the shoulder were started, and active
movements of the shoulder were advised after 06 weeks.
Return to manual work or sporting activities was allowed
after 16-20 weeks.

Ethical clearance and informed consent

Ethical clearance was obtained from the ethics committee
of the hospital before the start of the study. Written
informed consent was obtained from each patient before
the conduct of the study.

RESULTS

25 patients with ACJ dislocation were operated between
December 2014 and December 2015 at our centre using
arthroscopic ACJ fixation, 02 were excluded from the
study because of lost to follow-up. 23 patients were
analyzed in this study. All were male. The mean age of
the study population was 31.56+5.98 years (range 20-
48 years). The mean follow-up was 15.26 months (range
8 - 24 months). Right side was involved in 14 (60.87%)
patients and left side was involved in 09 patients
(39.13%). The dominant arm was affected in 16 cases
and the non-dominant arm was affected in 7 cases. The
mechanism of injury in different patients was as per
figure 2. According to Rockwood classification, 12 were
grade 111, 02 were grade IV while 09 were grade V. The
average time from initial trauma to surgery was 10.78 +
4.60 days (range 5-19 days).

The Disabilities of the Arm, Shoulder and Hand
(DASH)scores [21] was 45.36 + 11.06 (range, 31.13-
66.66) preoperatively and it improved significantly (p-
value < 0.001) to 21.77+14.59 (range, 0-49.17) and
7.26%9.12 (range, 0-29.15) at the 6 weeks, and final
follow-up evaluations respectively. Seven patients
achieved DASH Score of 0.

The mean coraco-clavicular distancepreoperatively was
23.9 mm (range 17- 32mm).Postoperative radiographs
showed good reduction in the majority of the patients (22
out of 23)(figure 3 a,b). The coraco-clavicular distance,
postoperative and at the final follow-up was 12.1 mm
(range 09-14) mm and 17.54mm (range 11-22) mm
respectively(figure 4).

At the final follow-up, radiological evaluation showed that
13 (56.52%) out of 23 patients had maintained.One
patient demonstrated the failure of fixation in the
immediate post-operative period, he also had intra-
operative breakage of the drill bit (figure 5). Another
failure was noticed at the time of 6 weeks follow-up, and
eight patients had loss of reduction after 6 weeks(figure
3c). 06 loss of reduction were in grade III injuries
patients, while 04 were grade V injuries patients.

04 out of 10 patients in whom the loss of reduction was
present, were satisfied with the functional outcome and
they were not willing for the revision surgery. 03 patients
were not satisfied with the surgery but they were not
willing for the second surgery. 03 patients were re-
operated for failed ACJ] reconstruction. All the re-operated
patients were grade V injuries at the time of initial trauma.
02 patients were operated with hook plate while in one
patient revision arthroscopic AC]J fixation was done.
However majority of the patients (19 out of 23) were
satisfied and returned to pre-injury level of activity at the
final follow-up (Table 1).

There was no neurovascular deficit or infection
postoperatively. At the time of final follow-up, four
patients had tenderness at the ACJ]. While four patients
reported tenderness superior to the clavicular flip button
which was not limiting the patient’s day to day activities
of living or their sporting and recreational activities. Five
patients were bothered about the prominence of AC]J.

Table 1: Various grades of ACJ dislocation operated, loss of reduction, cause of failure
and return to preinjury level at the final follow-up

Total Patients
ACJ Loss of reduction Cause of failure Return to
dislocation Operated at the final follow- pre-injury
up level
04 Suture breakage
Grade |l 12 02 coracoid side failure 11
Grade IV - 2
02 Technical failure
Grade V 9 4 03 Sutgre breakage 6
01 clavicular erosion
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Discussion

AC] dislocations injuries are the common injuries around
the shoulder joint.These injuries are much more common
than reported, as certain patient with low grade injuries
like grade I and II may not consult the physician. AC]
injuries are commonly seen in males in the third decade
of life, especially in individuals who are involved in
athletic and high demand activities [22-24].In this series,
all the patients were male who were high demand
professionals as the majority of clientele visiting our
centre are involved in strenuous physical activities and
training.

The treatment of Grade I and Il injuries is conservative in
the form of a period of rest to the part, analgesics and
then gradual return to pre- injury activities. While
treatment of the grade I1I injuries is debatable, as various
studies document advantages of conservative treatment
[25] while other studies documenting advantages of the
operative method in these injuries especially in high
demand professionals [26-27]. The treatment for higher
grade (IV -VI) injuries is surgical intervention.In the
present study, all the patients of grade Il injuries (n= 12)
visiting our centre were operated, as all of them were high
demand professionals and the nature of the job they were
involved in.

There are various operative interventions described for
the management of AC] injuries. However, the gold
standard technique for the management of injuries has
not been defined. But none of these techniques has been
found to be superior to other. Furthermore, these
techniques have their own disadvantages. K-wires and
tension band wiring commonly used for fixation of AC]
reconstruction. However, these techniques are associated
with complications like increased incidence of AC]
arthritis, breakage or migration of the pins into the lung,
the heart, and vessels [28-29]. The Hook Plate is
commonly used for ACJ dislocation, requires a second
surgery for the implant removal and can be associated
with complications like fracture of the acromion, AC]
arthritis [8]. AC] Stabilization with a coraco-clavicular
construct like screw between clavicle and Coracoid [34],
prevents movements between the clavicle and coracoid
leading to complications like fatigue and failure of the
implant, and early joint degeneration, while the transfer
of coraco-acromial ligament to substitute the torn coraco-
clavicular ligament as in weaver dunn procedure[33] is
considered as a weak construct.

With the advancement of shoulder arthroscopic
technique and knowledge about the shoulder pathologies,
many newer arthroscopic or arthroscopically assisted
techniques have evolved in the past decade. These

techniques are minimally invasive techniques and have
advantages of providing better intra-articular
visualization of the shoulder joint and its pathologies [14-
19,30-32]. In the present case series, all of the patients
were managed with arthroscopic AC] fixation using
tightrope.

The postoperative radiographs showed the good
reduction in the majority of the patients (22 out of 23).
But, at the final follow-up, 10 (43.48%) out of the 23
patients had loss of reduction. 8 out of these 10 patients
had loss of reduction after 6-week follow-up. One patient
demonstrated a failure of fixation in the immediate post
operative period (at 7" day) because of tunnel blowout
from corocoid side probably due to the eccentric drilling
of the tunnel, he also had breakage of the drill bit at the
time of surgery. Another failure noticed at the 6 weeks
follow-up, was also due to eccentric drilling of the tunnel
Therefore, 02 radiological failure which occurred before
06 weeks were the technical failure, while 08 delayed
radiological failures which occurred after 06 weeks were
implant failures. Thus, this arthroscopic technique of
fixation requires a learning curve, good technical skill and
precise instrumentations. Furthermore, we feel that
tightrope construct though considered to have
biomechanical properties similar to the native coraco-
clavicular ligaments [35,36] but being of a non-biological
and non-anatomical nature, this construct is a weak
construct. It provides stability in superior- inferior plane
and not in the anterior-posterior plane and the implant
is likely to fail if the healing of the local tissue is delayed.
Even the modifications of tightrope technique (use of
double tightrope or a dogbone) are associated with
complications like residual deformity or coracoid fracture
[32-37].

Despite the high rate of failure 10 out of 23, The DASH
scores improved significantly (p-value < 0.001) from
preoperatively 45.36 * 11.06 (range, 31.13-66.66) to
7.26+9.12 (range,0-29.15) at the final follow-up. These
results are similar to the results of other studies which
have also documented satisfactory functional outcome
even though the radiological failure was significantly
higher [17,35,36,38]. 19 out of the 23 patients were able
to return to the pre-injury level at the final follow-up.

6 out of the 10 radiological failure were in grade Il injury
and 83% (5 out of 6) of these patients (grade IIl injuries)
were able to return back to the pre-injury level of activity.
Therefore, inspite of the high percentage of radiological
failure in grade Il injuries, the majority of the patients
were able to return back to the pre-injury level of
activities and they were not keen for the re-surgery for
the cosmetic correction. However, 03 patients with grade
V injuries at the time of initial trauma who had
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radiological failure opted for the surgery. We feel that in
such a scenario, the conservative treatment for the grade

3

injuries still remains a good option even in the high

demand professionals

Conclusion

Arthroscopic management of the AC] injuries using
tightrope is a minimally invasive and safe technique but
has higher implant and technical failure because of its non-
biological and non-anatomical nature.
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