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Abstract

Background: Acromioclavicular (AC) joint separation/dislocation represents widely recognized as shoulder
injuries seen in general orthopedic. The recent biomechanical study of the AC joint made a lot of changes in
the Treatment modalities of the joint.

Objective: our aim is to report the clinical outcome of management of acute acromioclavicular (AC) joint
dislocation type Il and V by clavicular hook plate with direct coracoclavicular ligament repair.

Patients and Method: A prospective study including thirty Four patients with AC joint dislocation type 11
and V Rockwood classification was conducted from June 2014 to October 2018 in our University Hospitals.
Patients were treated by open reduction of the dislocated AC joint and internal fixation by clavicular hook
plate together with direct repair of the coracoclavicular (CC) ligament. Three patients lost during follow up
and operation one patient died during follow up from cardiac problem before the surgery. The patients were
evaluated by plain radiography for AC joint stability and functionally by Constant—Murley Score.

Results: Thirty patients with 22 patients (73.3%) were male and eight patients (24.7%) were female. The
mean follow-up period was 24+4.3 months (range 18-32 months). The mean age was 30+4.5 years (range 20-
43 years). The operative time of our procedure was of a mean of 42+2.4 minutes (range 34-59). All the
patients had the plate removed after the third month postoperatively the mean 102+3.4 days (range 89-125).
Follow-up radiograph after plate removal showed maintained reduction of AC joint in 28 patients. In the
other two patients, loss of reduction of 1-2mm was noticed. The mean Constant—Murley score in the last
follow-up was 93+5.6 (range 85-99).

Conclusion: A good functional outcome and low complication rate was reported with the used our approach
in comparison with other operative procedures.
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1. INTRODUCTION

Acromioclavicular (AC) joint dislocation is one
of the common shoulder injuries noticed in
general orthopedic practices. Management of
AC joint injuries has been questionable and
keeps on advancing (1). Treatment methods
have changed with expanding comprehension of
the idea of the issue and the biomechanics of the
joint (2).

Various medical procedures have been
delineated for the treatment of complete AC
joint separation; anyway no understanding exists
on the perfect treatment. The purpose of each
kind of strategy is to balance out the clavicle by
replacement of the burst coracoclavicular
ligaments (3). The use of hook plates is a
successful method For AC joint dislocation to
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improve shoulder capacity and license early
gathering of the shoulder (4). Our target of this
study is to assess the result of surgical treatment
of acute AC dislocations (types Il and V) (5)
direct repair of ruptured CC ligaments and
fixation by a hook plate and screws to maintain
the AC joint stable even after removal of the
plate.

2. PATIENTS AND METHODS

A prospective study including thirty four
patients had AC joint dislocation type Ill and V
was conducted from June 2014 to October 2018
in our University Hospitals. All patients signed
an informative consent form. Twenty two were
males (73.3%) and eight were females (24.7%)
with the mean age was 30+4.5 years (rang20-43
years). Twenty two cases (73.3) were
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Rockwood type Ill and the other eight cases
(26.7%) were Rockwood type V dislocation.
Nineteen cases (63.3%) were right sided and
eleven cases (36.7%) were left sided. The
mechanisms of injury included fifteen patients
(50%) after road traffic accidents (RTA), five
patients (16.7%) after falling, and ten patients
(33.3%) with sports injuries (Tab.1).

The preoperative evaluation of AC joint injury
was done by plain x-rays to classify the
dislocation according to the degree of
displacement. Exclusion criteria of our study
was other types of AC dislocation (Rockwood
types I, II, 1V, and VI), open injuries, and
patients with associated shoulder fractures.
General anesthesia with the patient in the Beach
chair position were used and freely mobility of

Fig.1. A: strap incision, B: rupture AC and CC ligaments, C: repaired AC ligament and fixation with hook plate

After securing the hook below the acromion and
adjusted. Fixation of the plate to the clavicle
with screws and the k-wire removed. We used
locked stainless steel hook plates. The stay
sutures are tightened to repair the
coracoclavicular ligament with appropriate

the arm on the affected side. A sand bag was
placed under the affected shoulder.

A “strap” incision starting 2—3 ¢cm medial and
posterior to the AC joint toward the tip of the
coracoid process. Then exposure of deltoid and
trapezius aponeuroses, AC joint, and the lateral
one third of the clavicle. Then incision of the
fascia, periosteum, and capsules for exposure of
the dislocated joint and lateral third of the
clavicle. Infra-clavicular dissection was done to
identify the CC ligament. Stay sutures were
applied to suspend the ligament using non-
absorbable polyester sutures and debridement of
the AC joint and repair of the AC joint
ligaments before application of the hook plate
and temporary fixation of the reduced AC joint
done by k-wire. (Figure: 1)

oMl 7/

tension in the reduced position of the AC joint.
Closure of the wound was done in layers, and
pouch arm sling was used for the patient arm.
Postoperative x-ray was done, and the patient
was discharged in the pouch arm sling. (Figure:
2, A&B)

Fig.2. A: preoperative x-ray, B: intraoperative c-arm x-ray, C: post-operative x-ray

The follow-up was started 2 weeks
postoperative for removal of sutures and
starting range of motion with physiotherapist
supervision after two weeks from surgery. The
patient was instructed to avoid carrying heavy
weight for the first 3 months by the affected
limb. Monthly radiography was done till the
third month postoperatively and removal of the
plate and screws after 3 months. (Figure: 2, C)

ARC Journal of Orthopedics

After removal of the plate and screws the
follow up radiography was done every three
months for the first year and then every six
months till the end of follow up period. Final
functional evaluation was done according to
Constant-Murley score (6) (Figure: 3, A)
(Tablel).
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Fig.3. A: x-ray after plate removal and B: last follow up x-ray with minimal displacement of AC joint

3. RESULTS

The patients mean age of was 30+4.5 years
(range 20-43 years). Eight patients had
associated injuries either surgical or orthopedic
injuries owing to high-energy trauma. Patients
who had fractures in the same limb were
excluded from the study. The mean time passed
since the date of injury till operation was of
2+1.4 days (range 1-5 days). The delay before
the procedure was due to either late presentation
or time for stabilization of the patient general
condition. The mean operative time 42+2.4
minutes (range 34-59 min) calculated from the
incision time till the end of the operation. One
patient had superficial wound infection with
discharge for more than 5 days as the patient
was diabetic and over-weight. This infection
was controlled with antibiotics and frequent
dressing. The hospitalization period was of a
mean3+4.1 days ranged 1-8 days. The patients
with isolated AC injury had the shorter stay at
hospital. Polytrauma patients and high-energy
trauma patients had longer hospitalization stay
for stabilization.

The active range of motion of the affected
shoulder started two weeks after the operation.
Six patients complained of mild impingement
symptoms or shoulder discomfort during motion
in the first 3 months. These symptoms
disappeared after plate removal. Radiological
assessment before plate removal showed no
acromion osteolysis or loss of reduction. All the
patients had the plate removed after third month
postoperatively. The mean of the duration
was102.6 days (range 89-125 days).

The reduction of AC joint was maintained
during the Follow-up in twenty eight patients.
Slight loss of reduction of 2-4mm of the AC
joint was noticed in the other two patients that
did not affect the final functional outcome.
(Figure: 3, B)

The functional outcome of the patients was
assessed using the Constant—Murley score (5).
The final result of mean Constant-Murley Score
was 93+5.6 (range 99-85). The mean follow-up
period was 24+4.3 months (range 18-32 months)
(Tab.1).

Tablel. Demographic& clinical characteristic of the studied patients (No=30)

MEAN RANGE
Age 30+4.5 20-43
Operative Time 42+2.4 34-59
plate removal 102+3.4 89-125
Constant-Murley score 9345.6 85-99
Follow Up 24+4.3 18-32
NO %
SEX MALE 22 73.30%
FEMALE 8 24.70%
RIGHT 19 63.30%
SIDE LEFT 11 36.70%
INJURY TYPE Il 22 73.30%
\Y% 8 26.70%
RTA 15 50%
TRAUMA SPORT 10 33.30%
FALLING 5 16.70%
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Twenty two patients with type Il injury 16
(72.7%) and 6 (27.3) and 15 (68.2%) were right
side affected and 6(27.3%) were left side
affected. There mean age 30£2.3 with the range

20-401. The mean operative time 41+2.4 with
the range 35-59, The Constant Murley Score
was 92+3.2 with the range 85-99, and The mean
follow up 25+2.3 with range 18-32 (Tab.2).

Table2. Demographic& clinical characteristic of patients with type 111 (no=22)

MEAN RANGE
Age 30+2.3 20-41
Operative Time 41+2.4 35-59
Constant-Murley score 92+3.2 85-99
Removal of plate 102+4.3 95-125
Follow Up 25+2.3 18-32
NO %
SEX MALE 16 72.70%
FEMALE 6 27.30%
RIGHT 15 68.20%
SIDE LEFT 7 31.80%
RTA 11 50%
TRAUMA SPORT 6 27.30%
FALLING 5 22.70%

Eight patients were type V injury 6 (75%) were
right side affected and two (25%) were left side
affected. There mean age 31+4.2 with the range
20-43, the mean operative time 42+3.7 with the
range 34-55, the mean time for plate removal

103+1.3 with the range 89-114 and the Constant
Murley Score 94+4.2 with the range 90-98 and
the mean follow up period 23+2.3 with the

range 18-30 (tab.3).

Table3. Demographic& clinical characteristic of patients with type V (ho=8)

MEAN RANGE
Age 31+4.2 20-43
Operative Time 42+3.7 34-55
Constant-Murley score 94+4.2 90-98
Removal of plate 103£1.3 89-114
Follow Up 23+2.3 18-30
NO %
SEX MALE 6 75.00%
FEMALE 2 25.00%
RIGHT 4 50.00%
SIDE LEFT 4 50.00%
RTA 4 50%
TRAUMA SPORT 4 50.00%
FALLING 0 0.00%

4. DISCUSSION

According to the type of injury to the AC joint
capsule and ligaments as well as to the CC
ligaments, AC joint dislocation can be classified
as type | through type VI according to the
severity (6). The significance of the CC
ligaments and AC ligaments in controlling
prevalent and level of interpretations has been
clarified (6-9). Failure to surgically repair the
conoid, trapezoid, and AC ligament function in
treatment of AC joint dislocation may clarify the
watched frequency of recurrent instability and
distress (10).

The management of AC joint injuries by repair
of the coracoclavicular and AC ligaments
without the additional of any type of internal
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fixation is going to fail (3). A different types of
internal fixation techniques was used, each has
limitations and complications (11). These
incorporate bandages, tension band wiring, and
fixation of the AC joint with pins, fixation with
washer and screw and clavicular hook plate and
modified Weaver—Dunn procedure,(12).

The clavicular hook plate is an easy to handle
rigid plate that aligns the AC joint and does not
integrate with its rotational movement (13). The
plate also allows early mobilization of the
shoulder joint (4). Eschler et al. (14) in there
comparative study between the hook plate and
polydioxansulfate sling in the treatment of AC
joint dislocation, concluded that hook plate
fixation finally restores the coracoclavicular
distance more accurately.
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In spite of the fact that there have been good
outcomes in numerous investigations utilizing
the hook plate, a few recorded complication as,
infection, subacromial impingement, and
acromial osteolysis have been accounted for
(15,16). Along these lines, it is critical to
illuminate the patients about the need regarding
convenient evacuation of the plates as
prescribed to constrain the bleakness related
with the plate being left without removal (12).

Also, it has been accounted for that when the
plate has been applied alone in primary cases,
even one year after plate removal, there is the
chance of recurrence in 12% of cases (17). For
that, we think the essential stabilizers of the AC
joint, particularly the CC ligaments, ought to be
tended to when managing intense AC
dislocation. The use of grafts or synthetic
materials for coracoclavicular fixation has been
related with numerous complications. A few
authors announced erosion of the distal clavicle
and infection brought about by the synthetic
loop (18).

Injury of the neurovascular can occur as a result
of passing the sutures around the base of the
coracoid process (19). Costic et al. (20) in their
study using semitendinosus tendon for
anatomical reconstruction of CC ligament
compared with intact CC ligament. Although the
reconstruction resulted in a significant
increasing in biomechanical terms, properties of
strength of up to 40% of the normal CC
ligament and maximum resistance of up to 75%
were shown.

In a cadaveric study of anatomic reconstruction,
Lee et al. (21) also showed impairment of the
graft internal integrity and coracoid layer
fractures to be the reason for failure in studies of
anatomic reconstruction with semitendinosus
graft.

In our study, we used the hook plate with repair
of CC ligament for management of types Il and
V of AC joint dislocation. It is an easy and rapid
procedure that allows reduction and maintains
the reduction of the joint and allows early active
motion of the shoulder joint and early
physiotherapy. CC ligament is dissected and
repaired again to restore the normal anatomical
restraint against AC joint subluxation. The hook
plate is removed after third month
postoperatively. This period allowed good
healing of the CC ligament and the AC
ligaments and avoided the development of
complications.
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The shoulder function was significantly
improved after the hook plate was removed.
And how to further optimize the design of hook
plate and what is the optimal time to remove the
hook plate in order to decrease the incidence of
complications are the focus for future studies.

There have Dbeen reports showing that
complications could occur postoperatively. Lin
et al demonstrated by musculoskeletal
sonography that clavicular hook plate could
cause subacromial shoulder impingement and
rotator cuff lesion. Their data also suggest an
association between hardware-induced
impingement and poorer functional scores. They
advocated the removal of the implant as soon as
bony union and/or ligamentous healing is
achieved [10].

The mean follow-up was 24+4.3 months (range
18-32 months). Patients in the current study had
neither persistent impingement symptoms nor
acromial osteolysis. The Constant—Murley
shoulder outcome score was of a mean of
93+5.6 (range 85-99) at the last follow-up. It is a
better functional outcome than one group of
patients who underwent hook plate and ligament
reconstruction by Palmaris longus (88.5) and
another group used suture anchors (92.7) in a
comparative study done by An et al. (22) This
score also is better than the score of patients
who underwent modified Weaver-Dunn
procedure and hook plate in treatment of AC
joint dislocation (88.2) by Liu et al. (3).Our
data provide short term results for this
technique. long-term results are needed to
confirm these preliminary findings and more
investigation needed.

5. CONCLUSION

The use the clavicular hook plate combined with
CC ligament repair vyields good short-term
clinical results with a good functional outcome
and very low complication rate in the
management of AC dislocation type Il and V.
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