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Comparison of the efficacy of hook plate versus pinning
in treatment of acute acromioclavicular joint dislocation

Nasser Sarrafan’, Seyed Abdolhossein Mehdi Nasab?,
Saeed Gholaminejad®

ABSTRACT

Objective: Type lll acromioclavicular joint dislocation is treated by various methods including
hook plate, pinning and fixiation by a screw. Each of these methods have their own advantages
and disadvantages. This study was designed to compare the efficacy of hook plate and pinning
methods in the treatment of type Il acute acromioclavicular joint dislocation.

Methodology: In this study, 50 patients with type Ill acute acromioclavicular joint dislocation
aged 20 to 40 years old who referred to Emam Khomeini and Razi Hospital of Ahvaz Iran,
between the years of 1998 and 2010 were enrolled. Twenty patients were treated with pinning
and 30 patients were treated with hook plate method. All the patients were hospitalized for
24 hours after surgery and were followed up one year after surgery. Data was collected by
acquiring an x-ray and completing a questionnaire.

Results: The pins of the patients in the pinning group were removed using local anesthesia. In
the hook plate group, the patients underwent another surgery to remove their plate. No further
dislocation was reported in any patients. However, subluxation was seen in 25% of the pinning
group and 23.3% of the hook -plate group. The mean surgery time was 35 minutes in the pinning
and 45 minutes in the hook plate group and the amount of bleeding was estimated to be 70 and
100 respectively. Only one case of superficial infection was seen in the hook plate group. Also
one of the pinning group patients and 10 hook plate patients complained of pain during activity.
Conclusion: The pinning method had relatively less complications such as pain, post surgical
infection and bleeding and the surgery time was shorter. Also the costs were lower and no
further surgery was needed to remove the instruments. Therefore, it seems that pinning method
was more suitable than hook plate method.
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INTRODUCTION
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The most common mechanism of acromioclav-
icular joint (AC) injury is direct trauma that usually
happens by falling onto the shoulder, especially
when the shoulder is adducted. Dislocation of the
AC joint is classified into six groups according to
the direction and extent of the clavicle against ac-
romion and ligament injury. In type one, a slight
swelling, and tenderness occurs but no dislocation
is palpable. In type two, there is more swelling and
pain and in the examination of the lateral part, a
Received for Publication: ~ May 10, 2012 vertical subluxation of clavicle is seen. In type three,
Accepted for Publication: ~ August 28, 2012 a complete dislocation of the AC joint is present and
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clavicle is subluxated in both directions (Fig.1). In
type four, the lateral area of clavicle is moved to the
posterior area and gets caught in the trapezius mus-
cle. Type five is a severe form of type three. In type
six, the lateral part of clavicle moves downward
and occurs due to severe trauma, therefore the pres-
ence of other injuries is probable.

Liu and colleagues opened a comprehensive and
academic discussion in 2010. They showed that al-
though many different surgery options have been
introduced, there is still no concordance regard-
ing the treatment of AC joint dislocation. The main
purpose of all these methods is to replace the rup-
tured coracoclavicular ligament in order to stabilize
the clavicle. These investigators have emphasized
that due to the increased knowledge regarding the
physical aspects of the injury and the biomechanical
behavior of the joint, the nature of these treatments
has been changed.? Different surgical techniques
have been used to stabilize the AC joint including
pinning which is an older technique and hook plate
which is a relatively new method. In the pinning
method, two cross pins are used to stabilize the in-
jured joint. The movement of a loose or broken pin
towards the patient’s vital organs is one of the fatal
side effects of pinning.!

Since there was no comprehensive study
conducted in our center in order to compare pinning
with hook plate method in the treatment of type III
AC joint dislocation, we designed this study.

METHODOLOGY

In this study, 50 patients aged 20 to 40 years
who were referred to Emam Khomeini and Razi
Hospital in Ahvaz, Iran, between 1998 and 2010
were enrolled. Patients older than 40 years or
younger than 20 years or with previous history
of trauma, simultaneous fractures in the upper
extremities, simultaneous vascular or nerve damage
in the affected limb and patients who were not
cooperative were excluded from the study. Among
these patients, 20 were treated with pinning while
30 were treated with hook plate method.

All the patients were hospitalized for 24 hours.
In the pinning method, shoulder immobilization
was done using a velpeau bandage for two weeks.
Active movements of the shoulder began after that.
In the hook plate method, the hook plates were re-
moved in average of 8 months after surgery. This
time was 8 weeks for the pinning method and local
anesthesia was used for pins removal. In the hook
plate method, the patients used a sling for 3 days
and after that, the active movements of the shoul-
der was started. All the patients were followed up
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Fig.1: Dislocation of the AC joint (type III).

after an average time of one year (between 8 to 14
months). Data was collected after acquiring an X-
ray and by filling a form (which included age, sex,
type of surgery, post surgical infection, dislocation
or semi-dislocation after removing the pin or hook
plate, amount of pain at rest, active pain and the
time of returning to daily activities).

In this study, 45 patients (90%) were male and 5
patients (10%) were female the male to female ra-
tio was 10 to 1. The mean age of was 38 years (age
range of 20 to 36 years old) for men and 32 years
(age range of 25 to 40) for women. Among all the
patients, 20 were treated by pinning (all of them
were male) and 30 were treated with hook plate and
joint stabilizing (25 male and 5 female).

RESULTS

In this study, 90 percent of the AC joint dislo-
cations occurred while falling onto the adducted
shoulder and the other 10 percent in car accidents.
None of the patients of the treatment groups expe-
rienced significant pain at rest. On the other hand,
one patient of the pinning group and 10 patients of
the hook plate group (about 33 percent of patients
of this group) experienced pain during activity in
shoulder elevation. Numerical pain score was used
to assess the pain level. The mean pain score was
two for the patients of the pinning group and four
for the patients of the hook plate group (pain score
range of 1 to 7). The difference of the pain scores
between the groups was significant (P =0.033). The
mean time of regaining full function was 6 weeks
in the hook plate group and 4 weeks in the pinning
group.

In this study, only one patient needed a second
surgery. This patient was from the pinning group.
In the pinning group, the pins were removed using
local anesthesia, in an average time of 8 weeks after
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Fig.2: Comparing the results of pinning and hook plate
in treating type three AC joint dislocations (part A).

surgery. On the other hand, the average time to
remove the plate from the patients was 8 months
after surgery. No failure in surgery was seen. The
difference of surgery failure rate wasn't significant
between the two groups (P =0.4).

No dislocation was reported in the patients of
both groups until one year after surgery; however
subluxation was seen in 25 percent of the patients of
the pinning group and 23.3 percent of the patients
of the hook plate group. This difference wasn’t
significant (P =0.89).

The mean surgery time of the pinning and
hook plate group was 35 minutes and 45 minutes
respectively. Also, the mean amount of bleeding
was 70 cc for the pinning group and 100 cc for
the hook plate group. The mean immobilization
time was about two weeks for the pinning group
and three days for the hook plate group. The
immobilization time for the pinning group was
five times more than the hook plate group. Only
one case of infection was seen in the hook plate
group which was cured with anti biotic treatment.
No infections were reported in the pinning group.
The hook plate method costs much more than the
pinning method, especially because the hook plate
method needs a second surgery to remove the plate.

DISCISSION

Henkel and colleagues conducted a retrospec-
tive study in 1997 to assess the clinical and radio-
logic results of hook plate fixation (which was a
new method in those years). In their study, 19 type
three AC joint dislocated patients were treated with
the hook plate method. Their study confirmed that
hook plate was a proper treatment for type three
AC joint dislocations. Only one case encountered
pain in the AC joint after the surgery and two cases
of superficial infection was seen. Both cases were
successfully treated with antibiotics and removing
the implant wasn’t necessary.?
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Fig.3: Comparing the results of pinning and hook plate
in treating type three AC joint dislocation (part B).

In our study, only one patient of the hook plate
group was diagnosed with surgical site infection.
The patient was treated with antibiotics and remov-
ing the implant wasn’t necessary. However, unlike
Henkel and colleagues’” study, 10 patients of the
hook plate group reported active pain. Faraj and
Cotzer studied 10 patients with AC joint dislocation
in 2001. All of these patients were treated with hook
plate method. The average follow up time was 11
months and all the patients were satisfied and re-
gained full function. The patients returned to their
jobs and their favorite sports after an average time
of 3 and 6 months, respectively.*

In our study, patients of the hook plate group
and pinning group regained an acceptable amount
of function after an average time of 4 weeks and 6
weeks, respectively. Bates and colleagues carried
out a retrospective study on 12 patients in 2004 to
assess the results of the hook plate method in treat-
ing type three AC joint dislocation. They were fol-
lowed up for an average time of 20 months. After
evaluating the clinical and radiologic findings, the
authors reported that none of the patients com-
plained of pain. Also, no infections were reported.’
The findings of this study weren’t similar to
our results. Niu and colleagues conducted a
comprehensive study in 2005 to assess different
treatment options of type three AC joint dislocation.
They enrolled 55 patients. They evaluated 3
treatments: double pinning was used for 10
patients, double pin and tension band fix were used
for 22 patients and hook plate was used to treat 23
patients. At the end of the study, they concluded
that the second and third method were preferable.
The results of these two methods were similar.°®

Wu and colleagues conducted a retrospective
study in 2006 to assess the effects of hook plate
treatment. They enrolled 39 patients and the mean
follow up period was one year. The quality of
fixation and treatment was good in all patients. No
plate separation or loosening was reported in the
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follow up period. All the patients were recovered
very soon and no complications were reported after
removing the plate.” These results were consistent
with our findings. Ejam and colleagues carried
out a study in 2008 to evaluate the efficacy of hook
plate surgery in the treatment of type three AC joint
dislocations. In their study, 16 patients underwent
open surgery and used the hook plate method to fix
the joint. The plates were removed after an average
time of 7 months. The patients were followed up
for an average time of 29 months after removing
the plate. Clinical and radiologic assessments were
used to collect data. They reported that the hook
plate method had very little complications and
improved the time of regaining full function.®

Another study was conducted by Sulem and Es-
hmelz in 2009 to describe the situation of AC joint
dislocation patients with type three dislocation or
higher. All the patients were treated with hook
plate method. They reported that hook plate imme-
diately stabilizes the injured joint and needed less
immobilization time. Regarding the shoulder func-
tion and cosmetic issues, it was also considered as
a proper treatment.” In our study, patients treated
with hook plate were able to actively move their
shoulder, three days after surgery. Guo and Jav
compared the effects of Kirschner wire with hook
plate in type three AC dislocations. They enrolled
39 patients and reported that both methods were
perfectly able to treat their injury."

In 2009, Guan compared the Steel Wire treatment
to hook plate treatment. They enrolled 67 patients
with AC joint dislocation and concluded that Steel
Wire is a much simpler method and costs less."
This result was similar to our findings. Lidel and
colleagues conducted a 10 year study on 70 patients
with type three AC joint dislocations who were
treated with the pinning method. They concluded
that pinning improves shoulder function in long
term.! Cristoy and colleagues evaluated 37 patients
in 2009 and 17 patients were treated with hook plate
method and 20 were treated with the pinning meth-
od. They reported that in the hook plate group,
shoulder movements started 24 hours after surgery
and full recovery was obtained in 4 weeks. On the
other hand, patients in the pinning group were im-
mobilized for one to three weeks and full recovery
was regained after six weeks.!?

In our study, shoulder movements of the hook
plate group and pinning group started 72 hours
and two weeks after surgery, respectively. Tan
and colleagues also carried out a study on 24
patients in 2010 to evaluate the clinical efficacy
and complications of treating type three AC joint
displacements with hook plate method. They
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concluded that hook plate is an efficient treatment
for this injury. However, patients with post surgical
pain and complications need to remove the plate
with a second surgery. The plates were removed
from 20 patients in an average time of 10 months
after surgery (3 to 16 months)."

Alsoin a study conducted by Tanja and colleagues
in 2007, the average time for removing the plate was
11 weeks.* In our study, the device was removed in
an average time of 8 months.

CONCLUSION

The results of this study showed that both
methods were successful. However, both had own
advantages and disadvantages. By considering the
amount of post surgical pain, lower surgery costs,
shorter surgery time, less intraoperative bleeding,
no post surgical infections and no second surgery
requirement to remove the fixation device, it is
concluded that the pinning method was more
suitable than the hook plate method.

ACKNOWLEDGMENT

We thank the research deputy of Ahvaz Jundis-
hapur University of Medical Sciences for their finan-
cial support. This study is based on thesis of Dr. S
Gholaminejad that was conducted by the first author.

REFERENCES

1. Leidel BA, Braunstein V, Kirchhoff C, Pilotto S, Mutschler W, Biberthaler P.
Consistency of long-term outcome of acute Rockwood grade Il acromioclavicu-
lar joint separations after K-wire transfixation. ] Trauma. 2009;66(6):1666-1671.

2. Liu H, Chou Y, Chen C, Chia W, Wong C. Surgical Treatment of Acute
Acromioclavicular Joint Injuries Using a Modified Weaver-Dunn Procedure
and Clavicular Hook Plate. ] Orthopedics. 2010;33(8):552-555.

3. Henkel T, Oetiker R, Hackenbruch W. Treatment of fresh Tossy III
acromioclavicular joint dislocation by ligament suture and temporary fixation
with the clavicular hooked plate. Swiss surgery. Schweizer Chirurgie Chirurgie
Suisse Chirurgia Svizzera. 1997;3(4):160-166.

4. Faraj AA, Ketzer B. The use of a hook-plate in the management of
acromioclavicular injuries. Report of ten cases. Acta Orthop Belg.
2001;67(5):448-451.

5. De Baets T, Truijen ], Driesen R. The treatment of acromioclavicular joint
dislocation Tossy grade III with a clavicle hook plate. Acta Orthop Belg.
2004;70(6):515-519.

6. Niu W, Gong ], Zhang B. The effect analysis of 55 cases of type III
acromioclavicular dislocation treated surgically. ] Clinical Orthopedics.
2005;5:60-67.

7. Wu]J, Liao Q, Chen G, Zhong D, LiK, LiR. Clavicular hook plate in the treatment
of dislocation of acromioclavicular joint and fracture of distal clavicle. Zhong
Nan Da Xue Xue Bao Yi Xue Ban. ] Central South Med Sci. 2006;31(4):595-598.

8. Ejam S, Lind T, Falkenberg B. Surgical treatment of acute and chronic
acromioclavicular dislocation Tossy type III and V using the Hook plate. Acta
Orthopaedica Belgica. 2008;74(4):441-445.

9. Sulem KH, Schmelz A. Treatment of Tossy III acromicolavicular injuries using
Hook plate and ligament suture. ] Orthop Trauma. 2009;23(8):565-569.

10.  Guo B, Zhao YM. Comparison of therapeutic effects of two internal fixations
for the treatment of acromioclavicular joint dislocation of Allman Grade III.
Zhongguo gu shang China J Orthopaedics & Traumatology. 2009;22(9):650-652.

11.  Guan TJ. Treatment of acromioclavicular dislocation with steel wire or
clavicular hook plate. Zhongguo Gu Shang. 2009;22(8):605:607.

12. Cirstoy C, Radulescu R, Popescu D, Ene R, Circotd G, Badiceanu C. Acroplate-a
modern solution for the treatment of acromioclavicular joint dislocation. J
Medicine Life. 2009;2(2):172-175.

13. Tan H, Wang S, Zhao ], Qian C, Zhou Q, Shi Y. Treatment of fresh tossy type
1II acromioclavicular joint dislocations and neer type II distal clavicle fractures
with clavicular hook plate. Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi
(Chinese) ] Reparative and Reconstructive Surg. 2010;24(1):69-73.

14. Taneja T, Zaher D, Koukakis A, Apostolou C, Owen ]S, Bucknill T, et al. Clavi-
cular Hook Plate: Not An Ideal Implant. ] Bone Joint Surg. 2007,91(B):11-16.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Leidel BA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Braunstein V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kirchhoff C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pilotto S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mutschler W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Biberthaler P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/19509629
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Guan TJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22C%C3%AErstoiu C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22R%C4%83dulescu R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Popescu D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Circot%C4%83 G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22B%C4%83diceanu C%22%5BAuthor%5D
http://www.medandlife.ro/medandlife237.html
http://www.medandlife.ro/medandlife237.html

