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Effectiveness of Surgical Treatment of Rockwood Type Il Acromioclavicular Joint
Dislocation Using Clavicle Hook Plate and Tension Band Wiring: A Comparative Study to
Evaluate the Functional and Surgical Outcome

Shrestha DK?, Shrestha M?, KC D?, Karki P!, Shrestha S?, Yogi S*
ABSTRACT

Introduction: Acromioclavicular joint dislocation Type Il is still controversial for its management, despite of numerous trials
and reviews. Aim: To compare and evaluate the functional and surgical outcome of Rockwood Type Ill acromioclavicular joint
dislocation treated surgically with clavicular Hook plate and Tension Band wiring with K-wires. Methods: In a prospective hospital
based interventional study comprising of total 22 patients with a mean age of 31.36 + 7.53 years who presented with Rockwood
Type Il acromioclavicular joint dislocation were carried between January 2018 to December 2019. They were graded according
to Rockwood et al. classification. All 22 patients underwent open reduction and internal fixation. These patients were divided into
two groups according to operative procedure; of which 11 patients were treated with clavicular hook plate (CHP) and rest 11 were
treated with tension band wiring with K-wires (TBW). Descriptive comparison was tabulated during pre-operative, intra-operative
and post-operative periods. The Constant-Murley Shoulder scoring system was applied for evaluating the results. Results: The
mean follow up period was 7.6 months. The clavicular hook plate was removed at 10 months in one patient due to severe pain and
limited range of motion, and removal of Tension Band wiring with K-wires were done in two patients due to wound dehiscence and
Kirschner wire back out at 5 and 6 months. The mean Constant- Murley shoulder score was 82.6 (min. 70 & max. 93) in clavicular
hook plate and 74.72 (min 68 & max. 84) in Tension band wiring with K-wires which found to be significantly difference in mean
scoring between two groups. Conclusion: Patients treated with Clavicular Hook Plate for Rockwood Type Il acromioclavicular joint
dislocation had a very good functional and surgical outcome over Tension Band wiring with K-wires.
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INTRODUCTION on an outstretched arm and contact sports injuries, males are

. . _ . . redominantly affected with a male: female ratio of 5:1.
The Acromioclavicular joint dislocation were also a concerned P y

back to the time of Hippocrates (460-377 BC) and Galen (129-
199 AD).! Acromioclavicular joint dislocations are increasing
in incidence constituting approximately 9-12% of all shoulder
injuries.>® The effectiveness of surgical management for
Acromioclavicular joint dislocation is still controversial despite
of numerous trials and reviews. These injuries often occur in
and around third decade of life due to fall from a height, fall

In acromioclavicular joint dislocation, Rockwood classification
is the widely used. It classifies the Acromioclavicular joint
dislocation into six types.® Type |, Il, lll are more frequent and
type IV, V and Vl are rarer. In type |, Acromioclavicular ligament
is strained, in type Il acromioclavicular joint is disrupted
and Coracoclavicular ligament is strained while in type I,
Acromioclavicular and Coracoclavicular ligaments both are
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disrupted, in type IV distal, clavicle is positioned posterior to
acromion process, intypeV, thereis a gross superior dislocation
of the acromioclavicular joint with ruptured Acromioclavicular
and Coracoclavicular ligaments and joint capsule and in type
VI, distal clavicle positioned inferior to coracoid process.®

Type | and Il are both are managed conservatively’, type IV-VI
are preferred for surgery ® and type Ill are variably treated. The
best treatment for Rockwood Type Il acromioclavicular joint
dislocation is still unclear and controversial. The hardware used
in this study was3.5 mm Clavicular Hook plate and Tension
Band Wiring with K-wires. The clavicular hook plate is a metallic
device that keeps the acromioclavicular joint in a reduced
position by hooking its tip under the acromion making a tunnel
and fixing it to the clavicle with screws.® Similarly, Tension
Band Wiring, a fixation method done with two Kirschner
wires of 2.0 mm which was introduced through lateral end of
acromion process after acromioclavicular joint reduction and
supplemented by circlage wire of 18G.° The best treatment
for Rockwood Type IIl acromioclavicular joint dislocation is
still unclear and controversial. Some authors obtained good
to excellent results performing non-surgical management of
the patients with type Il dislocations.!* While others reported
persistent pain and other post up complications associated
with follow up evaluations.'>3

However, surgical intervention is better choice to improve
functional outcome of type Il Acromioclavicular injuries in
young and active patients of specific age group of population
who need quick recovery to return back in their daily work
activities in time.**

The hypothesis of this study reflects the effectiveness of
surgical procedure using CHW method is better than TBW
method in comparison of its surgical and functional outcome.
This study aimed to compare pre-operative, intra operative
and post-operative interventional evaluations of type Il ACJ
dislocations with their follow ups within six and half month
of duration. None of such study conducted in mid-western
and far western of Nepal, it is likely to enable the surgeons to
prefer such management in terms of stable and rigid fixation,
better functional outcome and less time consuming approach
for the management of poor patients.

METHODS

This was a prospective hospital based interventional study
carried out from January 2018 - December 2019.The study
subjects were total 22 adults ranging from 22-48 years as non-
probability purposive sampling technique within two years of
duration. Two groups were selected on the basis of treatment
procedure; one group was comprised of CHP while other group
was comprised of TBW. After obtaining ethical permission for
the study from the institutional review committee of Nepalgunj
Medical College Teaching Hospital, Kohalpur, informed consent

was being pertained to maintain the confidentiality of patients.

Patients with unilateral, acute acromioclavicular joint
dislocation and close Rockwood Type Il with age between
twenty two to forty eight years were included in the study
whereas open acromioclavicular joint dislocation, associated
fractures in scapula, ipsilateral lateral end of clavicle and with

other systemic co-morbidities were excluded.

After clinical assessment of the acromioclavicular joint carried
out by the Orthopedic surgeon, all the patients were subjected
to radiographic evaluation of an anteroposterior view of the
shoulder and stress views.They were treated surgically
within 24-72 hours of arrival at the hospital in beach chair
position under general anesthesia. Among them 11 patients
were treated with clavicular hook plate and 11 patients were
treated with Tension Band wiring with K-wires. All patients
were followed up for 16 months.

Clavicular Hook Plate

Clavicular hook plate were performed under general
anesthesia in the beach-chair position. A curvilinear incision of
5 cm was made over the lateral end of clavicle after manually
reducing the acromioclavicular joint and exposed both with
full thickness soft tissue flap. Any articular cartilage debris in
the joint was removed then the acromioclavicular joint was
reduced manually and the hook of the plate was inserted
beneath the acromion and the proximal end of the plate was
screwed into the clavicle by 3.5 mm screws. Skin was closed in
layers after irrigation.

Tension Band Wiring

Tension band wiring was also performed under general
anesthesia in the beach-chair position. A curvilinear incision
was made 2 cm behind the lateral end of clavicle and extended
along the axis of clavicle to the acromion. The lateral end of
clavicle, acromioclavicular joint and the acromion process
were exposed. The displaced clavicle was reduced manually
and fixed with two parallel 2.0 mm stainless steel K-wires using
a power drill from the lateral end of the acromion process. The
3.5 mm cortical screw was inserted after pre drilling with drill
bits of 3.2 mm superiorly and medially over the lateral end of
clavicle 2 cm from the acromioclavicular joint. This fixation was
supplemented by stainless steel circlage wire of 18 G making
a figure of eight configuration, purchasing cortical screw neck
and the lateral end of both the K-wires. The K-wires were bent,
cut and its end buried beneath the soft tissue and the skin was
closed in layers after irrigation.

Postoperatively all patients were immobilized in arm pouch
sling for two weeks. All wounds healed primarily with no
wound dehiscence. Active range of motion including shoulder
abduction up to 90° was started immediately as per pain
tolerance. After two weeks sutures were removed and they
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were put on physiotherapy with passive and active-assisted
shoulder range of motion. They were followed up for 16
months and the results were assessed at 12 months post-
surgery. The clinico-radiological evaluation was done at 1,
3,6,12 and 16 months. The functional outcome was assessed
using Constant-Murley shoulder score. This scoring system
consists of four variables that are used to assess the function
of the shoulder. The right and left shoulders are assessed
separately. The subjective variables are pain (15 points) and
activities of daily living (20 points) which gives a total of 35
points. The objective variables are range of motion (40 points)
and strength (25 points) which gives a total of 65 points.*6"1

The results of two groups were compared on all study variables
to determine whether there was any difference between two
surgical procedures. All the relevant information was entered
into Microsoft excel, statistical package for social services (SPSS)
version 20 and data was analyzed by using statistical tools;
frequency, standard deviation, one sample T test and Pearson’s
correlation coefficient test with statistically significance value
less than 0.05.

RESULTS
Variables CHP (f) TBW(f)
Mode of Injury
Fall from tree 5 4
Fall from cliff 5 1
RTA 1 4
Sports Injury 0 2
Site of Injury
Right 10 11
Left 1 0

Table I. Frequency distribution of pre-operative status between two groups. (N=22)

Mean age of CHP group was 31.45 years and TBW group was
31.27 years. The mechanism of injury included total number of
fall from tree in 10 (45.45%), fall from cliff in 6 (27.27%), road
traffic accident in 4 (18.18%) and due to contact sport injury
in 2 (9.09%) patients. In clavicular hook plate (CHP) group
consisted of 10 male and one female patient had ten right
sided dislocations and one left sided dislocation. However,
patients in the tension band wiring (TBW) group consisted of
all 11 male had right sided dislocations.

Variables CHP TBW
Std. Std.
A e Deviation & D Deviation t
Age 11 3145 699 1492 11 31.27 +7.53 13.76
Duration of

11 50.27 +16.48 10.11 11 70.00 +15.00 15.47

Surgery (mins)

Total amount of

blood loss (ml) EI L

+45.82 10.85 11 191 +45.78 13.89

Table Il : Comparison of intra operative status between two groups using

one sample T-test (N=22)

Table 1l showed mean blood loss in the patients in CHP group
and TBW group were 150 ml with SD +45.82 and 190 m| with SD
+ 45.78 respectively which found to be statistically significant
difference between mean blood loss of CHP and TBW group (P
<0.001). Similarly, mean duration of surgery of CHP group and
TBW group were 50.27 min. and 70.00 min. respectively also
showed significant results between two groups. (P < 0.001)

Figure 1b

Figure 1 : Pre-operative x-rays for CHP group (Figure 1a) and TBW group (Figurelb)

As per table lll, this study encountered only one patient in
CHP group, had severe pain and limited range of motion with
good Constant-Murley score of 70 at 10 month. Two out of 11
patients had to remove the tension band wiring due to wound
dehiscence and K-wire back out at 5 and 6 months whose
Constant-Murley score was 68 and 72 respectively. All the
patients were followed up for 16 months post operatively. The
internal fixation device was removed within 5 to 12 months
depending on the patient’s status of recovery. The mean of
Constant Murley scores were 82.63 with SD £ 7.54 in CHP group
and 74.72 with SD = 4.81 in TBW group. Statistically significant
results were obtained while comparing the mean scoring of
functional outcome in between subjects of two groups (p = <
0.001).
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Groups Post up complications Constant Murley Score Correlation .
N(F Min- M Mean * M +SD sig.
Typesof  Severe Limited Wound K wire N Meant SD P (f)  (Min- Max) SD ean = (2-tailed)
Surgery pain ROM dehiscence back out one eant Coefficient (I')
CHP 1 1 0 0 9 8263+7.54  0.001 CHP
TBW 0 0 2 2 7 74.72+4.81 0.001 Duration 30.00- 50.2 +
o . L . of Surgery = 90.00 16.4 0.47 0.020
Table Il : Frequency distribution of post operative complication and comparision of (mins.)
mean of functional scoring in two groups using one sample T-test (N=22) 90.00- 150 +
Blood loss 11 220.00 458
TBW
Duration 50.00- 70 £
of Surgery L 100.00 15.0 B Bk
(mins.)
120.00- 191

AEeeless e +45.7

P=<0.05

Table IV : Comparison of intra operative relation between two groups using

Pearson’s correlation co-efficient test (N=22)

CHP
a0 00 o
Figure 2a w
=
"E 80.00
£
& 70,00
a
o
@ 60.00-
Y
[=]
S s0.001 o
8
5 4000
=] o RSglinear =047
30.00 T T T T T
a0.00 120.00 150.00 180.00 210.00
Total blood loss in ml
Figure 2b Figure 3a
Figure 2 : Post-operative x-rays showing CHP figure (2a) and TBW figure (2b)
TBW
As shown in table no. IV and fig. no. 3, the subjects of CHP group 100.00] °
had maximum blood loss of 220ml with duration of surgery c
ranging min. 30 minutes to max. 90 minutes while in subjects = 90.00 o
of TBW group the maximum blood loss was 250 ml with >
=3
duration of surgery ranging from 50 minutes to 100 minutes. 2 u 8000 o
The bivariate relation between two dependent variables in g'E
subjects of CHP group showed positive and moderate linear g 70007 e e ©
. . . . s L]
relationship to each other (r = 0.47) with statistically significant g 50,00+ o o
correlation (p < 0.05) in total population. In contrast, the o ) o
subjects of TBW group had no linear relationship between 50.00 : : : : : :
blood loss and duration of surgery (r = 0.0) and have found 125.00 15000 175.00 200.00 225.00 250.00
to be statistically insignificant correlation (p = 0.94) in total Total blood loss in mli
population.
Figure 3b

Figure 3 : Scatter plot diagram of bivariate correlation co-efficient of mean
blood loss and duration of surgery between two group showing positive

correlation in Figure 3a and no correlation in Figure 3b.
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Figure 4a

Figure 4b

Figure 4 : Follow up x-rays showing status of healing process after removal
of implant for CHP (4a) and TBW (4b) group.

DISCUSSION

Despite of numerous trials and reviews, there is still no
consensus and clear view on ideal device or method for
fixation of type Ill acromioclavicular joint dislocation. However,
there are both conservative as well as operative evidences,
but most of the patients treated with conservative method
had unsatisfactory results, with residual pain during shoulder
movement, paranesthesia, loss of strength and fatigue
with overhead activities and cosmetic concerns.’®* Hence
operative methods are being done quite frequently such as
clavicular hook plate, Fixation with K-wires, Tension band
wiring, Fixation with double button technique, reconstruction
of the Coracoclavicular ligaments with auto graft or allograft
tendon, Bosworth screw fixation and many more.? In this
study we have compared the surgical and functional outcome
of clavicular hook plate and tension band wiring done in
Rockwood Type Il acromioclavicular joint dislocation. In both
the groups, mean age is very similar; 31.45 years in clavicular
hook plate and 31.27 years in tension band wiring with K-wires.

In first group the hook of a clavicular hook plate is placed
under the acromion and act as a leverage to push the plate
downward, maintaining a proper anatomical alignment of
lateral end of clavicle with that of acromion, providing a stable
environment for the healing of ligaments and joint capsules.?
This technique is simple, yet can be performed with only basic
instruments by every surgeon. However the presence of hook
underneath the sub acromion space and may have adverse
effects and easily leads to pain and stiffness of shoulder, which
subsides easily by the time.? This study encountered only one
patient with the above mentioned adverse effects which was
addressed by removing the plate at 10 months. He had good
Constant-Murley shoulder score of 70. The mean difference of
functional score had (82.63 with SD+ 7.84) in CHP group and
(74.72 with SD+ 4.81) in TBW group, which revealed significant
and improved outcome at 12" week of follow up subsequently
using clavicular hook plate method than using tension band
wire method. Study done in military personnel by Narinder
kumara had also shown similar results.?

Gohring et al. has shown higher risk of complications for
tension band wiring (43%) while treating acromioclavicular
joint dislocation.? This study has confirmed the same in
comparison to CHP. During early postoperative complication,
two cases from TBW group had wound dehiscence and k —
wire back out which was addressed by removing the tension
band wiring at 5 and 6 months though their Constant-Murley
shoulder score were 68 and 72 respectively.

In this study, visual estimation method for blood loss
measurement is applied though it provides least accuracy
but it is commonly used.?® Mean blood loss was 150 ml in
CHP group whereas 191 ml in TBW with K-wires. The surgical
time is measured by using a stop watch. It starts immediately
from skin incision to the last knot of skin closure. The duration
of surgery for clavicular hook plate group was significantly
shorter by mean 50.27 min. probably due to easy procedure,
single plate device with good fixation than in TBW group where
wound incision is larger with uses of many hard wares. This
study has shown significant and moderate positive correlation
between duration of surgery and blood loss in CHP group than
in TBW group. As a result, shorter the procedure, lesser the
blood loss exist in CHP group. Thus, the hypothesis formulated
in this study is strongly supported by the concrete evidence
based on comparative outcomes of two groups.

The conclusive outcome depends upon the various factors
such as the study group, patient activity requirement, surgical
expertise, types of fixation and reconstruction, and an
environmental factors etc.?”’

LIMITATIONS

This study had various limitations. The sample size of study was
not large enough (twenty two), hence cost effectiveness could
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not be analyzed due to less study number, Axillary radiographs
were not performed for assessing the severity of dislocation
and above all, ignorance of the pathology due to poor socio-
economic and poor intellectual status of the people. However,
this study may contribute to national data or reviews for
making a common consensus of our country.

CONCLUSION

The comparative study of CHP and TBW for Type Il
Acromioclavicular joint dislocation is effective techniques
regarding the subjective view; pain and activities of daily living,
and radiographic results. However, the objectives ie; shoulder
range of motion, Constant Murley Score and degree of strength
are better in CHP group. Similarly, shorter the duration of
surgery, the lesser the amount of blood loss emphasize on
quick recovery and return back to normal activities earlier in
case of CHP method is comparatively better than TBW method.
So, Patients treated with CHP has a very good functional and
surgical outcome over TBW.
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