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Abstract
Introduction There is still controversy about the optimal
operative treatment of acromioclavicular (AC)-joint dislo-
cations. However, in the current literature, only few studies
are available on mid- to long-term results of diVerent stabil-
ization methods. This retrospective study presents the clini-
cal and radiographical results after open reduction and
stabilization of AC-joint dislocations using polydioxanesul-
fate (PDS) cerclage augmentation.
Methods Fifty patients with a mean age of 35 years were
treated with open reduction and PDS cerclage augmenta-
tion. Rockwood classiWcation showed 44 type V, 5 type III
and 1 type IV AC-joint dislocation. The clinical and radio-
graphic follow-up (Constant Score, DASH Score, subjec-
tive shoulder value and stress radiographs of the shoulder
girdle) were performed postoperatively at an average of
70 months.
Results Clinical scores were good to excellent with a
mean constant score of 91.7 § 8.7 points. The mean DASH
Score was 5 § 8.8 points and the mean subjective shoulder
value was 92 § 10.7. Radiographically, 80% showed a
diVerence of coracoclavicular distance in comparison to the
contralateral side of <5 mm, 14% of 5–10 mm and 6% of
>10 mm. Radiographical signs of osteoarthritis were pres-
ent in 37 and in 6% of all patients also evident during clini-
cal examination. Coracoclavicular calciWcations were seen
in 68%. Complications were: one superWcial wound infec-
tion, one extensive coracoclavicular calciWcation and two
complete secondary redislocations.

Conclusions Treatment of AC-joint dislocation using
PDS cerclage augmentation leads to good to excellent clini-
cal results. However, mid- to long-term follow-up reveals a
high incidence of radiographic signs of osteoarthritis of the
AC-joint. Whether this is due to the surgical technique and
could be reduced using other, more anatomical Wxation
techniques or whether the injury itself leads to these
changes, need to be shown.
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Introduction

Acromioclavicular (AC) -joint separations are the third fre-
quent injury of the shoulder girdle, accounting for 4–6% of
all joint dislocations [14]. Several surgical techniques exist
for the treatment of acute AC-joint separations with new
techniques still evolving [5, 21]. Although numerous tech-
niques have been reported to result in good and excellent
clinical outcome, general treatment recommendations are
still missing. The most frequently used techniques in the
past have been temporary transWxation of the AC-joint
using k-wire pinning [8], open reduction and Wxation using
a Bosworth screw or hook plate [4, 23], dynamic stabiliza-
tion with muscle or ligament transfer [31], and open reduc-
tion and retention of the joint using a coracoclavicular loop
cerclage [18, 25]. For each of these techniques speciWc
beneWts and disadvantages or complications have been
shown, such as the risk of pin migration using k-wires, [28]
secondary implant removal or bony defects when using
Bosworth screws or hook plates [2, 15, 22] and symptom-
atic joint instability when using dynamic transfers [9]
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Coracoclavicular cerclage techniques have been reported to
provoke malreduction of the joint due to anterior subluxa-
tion in experimental settings [1, 20] and to provoke osteoly-
sis and stress fractures with the use of non-resorbable
materials [24].

The presented technique using open AC-joint reduction
and polydioxansulfate (PDS) cerclage augmentation of the
coracoclavicular ligaments has been described in the litera-
ture by diVerent authors [12, 13, 16, 18, 19, 26]. Advanta-
ges of this technique are exclusion of implant migration or
breakage, no need for secondary implant removal and supe-
rior results in comparison to hook plate and k-wire reten-
tion regarding complication rates and joint stability [12].

However, mid- to long-term results of this technique
have rarely been described. Also, it is unclear, whether a
possible redislocation or malreduction can lead to arthrosis
of the AC-joint or other clinical symptoms.

The present study, evaluates the clinical and radiological
outcome of a series of 50 consecutive patients treated by
open reduction and PDS cerclage augmentation for acute
AC-joint dislocation.

Patients and methods

This study was based on a series of 66 consecutive patients
who underwent surgery from November 1994 to August
2003 for AC-joint dislocation by open reduction and PDS
cerclage augmentation of the coracoclavicular ligaments.
Patients were included in this study based on the following
criteria: acute AC-joint dislocation type Rockwood III–V
according to the modiWed classiWcation system of AC-joint
injuries of Rockwood [27]. (1) Operative stabilization of
the injury no later than 21 days after trauma. (2) Absence of
a history of AC-joint dislocation or other shoulder injury or
previous surgical intervention of the involved AC- and
shoulder joint. Exclusion criteria were accordingly: (a)
chronic AC-joint dislocations; (b) history of previous surgi-
cal intervention or injury of the AC-joint and (c) associated
fractures of the coracoid, the acromion or the clavicle. Six-
teen patients were lost to follow-up: seven patients moved
away and could not be contacted, seven patients refused to
take part in the study, one patient could not be re-examined
due to his medical condition making him unable to take part
in the study and one patient died unrelated to the sustained
surgical procedure. This left a total of 50 patients (76%) for
clinical and radiographic follow-up. The patient collec-
tively consisted of 7 women and 43 men. The average age
of the patients at time of the operation was
35.3 § 10.2 years (range: 15–56). In 26 cases (56%) the
injury aVected the dominant extremity. The mean follow-up
time was 70 months (range: 30–121 months).

Preoperative radiographs, documented intra-operative
Wndings and surgery reports were reviewed to analyze and
verify the classiWcation of the injury. Horizontal instability
and horizontal displacement in axial views was classiWed
Rockwood IV, vertical displacement in stress view of 25–
100% of the contralateral side was classiWed Rockwood III
and vertical displacement of ¸100% as Rockwood V [27].
According to the modiWed Rockwood classiWcation, there
were 44 Rockwood V injuries, 5 Rockwood III injuries and
1 Rockwood IV injury. In 47 cases the AC-joint dislocation
was not associated with concomitant injuries. In the
remaining three cases the associated injuries did not
involve the operated arm like blunt thoracal and abdominal
trauma with rip fractures or rupture of the spleen.

The operation was done in a beach chair position with
the injured limb freely mobile. PDS-cerclage reconstruction
was performed according to previously published literature
[13, 16]. A standard saber cut approach medial of the
AC- joint was performed in each case. If necessary, the
most lateral clavicular aspect of the deltoid was detached to
visualize the base of the coracoid. The subcoracoid passage
was prepared by blunt dissection for subcoracoidal transfer
of a 7.5-mm PDS (polydioxanone) band (Ethicon®). The
joint is reduced by direct visualization and the PDS
cerclage is fastened with knots. The deltoid was reattached
and the delto-trapezoid fascia reconstructed. The limb was
immobilized in a sling postoperatively. Early controlled
passive mobilization of the shoulder was started within
24 h postoperatively. After discharge, patients completed a
physical therapy program with passive and active mobiliza-
tion of the joint with limitation of Xexion and abduction of
the shoulder joint to 90° for at least the Wrst 2 weeks. Heavy
labor and sports were limited for 12 weeks postoperatively.

The clinical follow-up consisted of the Constant Score
(CS) [6] and the Disabilities of the Arm, Shoulder and
Hand (DASH) Score, a self-report questionnaire designed
to measure physical function and symptoms in people with
any of several musculoskeletal disorders of the upper limb
[10]. Moreover, the subjective shoulder value (SSV), deW-
ned as the patient’s subjective shoulder evaluation in per-
centage of an entirely normal shoulder (100%) [11] was
recorded. Patients underwent a full clinical examination of
both shoulders with special focus on intra-articular gleno-
humeral and AC-joint pathologies. Radiographic evaluation
of the shoulder girdle was performed in 49 patients. One
patient refused repetitive radiographs and was excluded for
further analysis. Stress radiographs of the shoulder girdle
with 10 kg weights suspended on each arm with wrist
straps were performed. Radiographs were analyzed accord-
ing to previously published data [16] by measuring the dis-
tance between the highest point of the coracoid and the
inferior border of the clavicle at both sides.
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The acromioclavicular joint was evaluated radiographi-
cally for onset of osteoarthritis and coracoclavicular liga-
ment calciWcation was determined according to the
classiWcation of Dimakopoulus et al. [7]. OssiWcations were
classiWed as absent, minor, or major; minor ossiWcations
represented spots or small ossicles located in the coracocla-
vicular ligaments, whereas major ossiWcations were consid-
ered as almost complete bridging between the clavicle and
the coracoid process.

Statistics

Statistical analysis was performed with use of SPSS version
13.0 software (SPSS, Chicago, IL) to determine relation-
ships between variables. The Kruskal–Wallis test and the
Mann–Whitney U Test were used for qualitative data anal-
ysis. Correlation of clinical test values was performed using
Pearson correlation. Independent t test analysis was per-
formed to compare groups. The signiWcance level was set at
P = 0.05. The variables analyzed to look for statistical cor-
relations included the postoperative CS, DASH and SSV at
70 months. Moreover, the inXuence of acromioclavicular
calciWcations, coracoclavicular dislocation and onset of
acromioclavicular osteoarthritis was recorded.

Results

Clinical evaluation

The mean absolute CS after 70 months was 91.7 § 8.7
points out of 100 (range 62–100) with a mean agCS of
101.0 § 11.1% (range 67–129). Constant Score results
were subdivided in the following categories according to
the Neer score in: excellent (100–90 points), good (89–80
points), satisfactory (79–70), fair (<70) [30]. Regarding the
absolute CS there were 37 (74%) excellent results, 8 good
results (16%), 3 satisfactory results (6%), and 2 fair results
(4%).

The SSV showed a mean score of 92 § 10.7% of the
injured side and a score of 98 § 8.6 points of the contralat-
eral side.

Evaluation of the DASH Score revealed good subjective
overall evaluation with a mean of 5 § 8.8 points (0–41.6)
with 0 points as the best possible score result and 100
points as the worst possible score result. Reciprocal DASH
Score and Constant Score results correlated signiWcantly
(Fig. 1). Examination of the AC-joint showed pathological
clinical signs (e.g., AC-joint soreness to palpation, body
cross maneuver) on the operated side in 7 patients and on
the contra-lateral side in 1 patient. In the investigated
patients there were no clinical signs indicating rotator cuV

disease, impingement syndrome or other concomitant
pathologies of the shoulder joint.

Radiographic evaluation

The coracoclavicular distance was analyzed as the diVer-
ence to the contra-lateral side and in percentage to the
contralateral side. Two patients showed complete redislo-
cations with a coracoclavicular distance of more than 100%
to the contralateral side. The mean diVerence in coracocla-
vicular distance without the two redislocations was
2.2 mm § 2.8 with a mean of 22.4% § 28.3 increase in
coracoclavicular distance in comparison to the contralateral
side. There was no signiWcant correlation between clinical
score results (CS, DASH, SSV) and the diVerence in cora-
coclavicular distance and the percentage of dislocation in
comparison to the contralateral side. Results were divided
into three groups: diVerence of coracoclavicular distance to
the contra-lateral side <5 mm, 5–10 mm and >10 mm.
There were 39 cases (80%) with a distance of <5 mm,
7 cases (14%) with a distance of 5–10 mm and 3 cases (6%)
with a distance of >10 mm. Detailed results are shown in
Table 1. Patients with a coracoclavicular distance <5 mm
showed signiWcant better results in absolute CS in compari-
son to patients with a coracoclavicular distance of >10 mm
(Fig. 2). Evaluation of radiographs according to the
Rockwood classiWcation showed 15 cases with a coracocla-
vicular distance greater than 25%. There were only two
cases with a coracoclavicular distance of more than 100%
in comparison to the not injured side. Comparison of
clinical score results (CS, DASH, SSV) of these groups
revealed no signiWcant diVerences.

Fig. 1 Pearson correlation of the reciprocal DASH and absolute CS
results of investigated patients. There was a signiWcant correlation with
a coeYcient of 0.743 (P < 0.05)
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In 34 cases (68%) radiographs showed calciWcations in
diVerent dimensions in projection to the coracoclavicular
ligaments. However, there was no signiWcant relationship
between calciWcations and CS results. Also the used sub-
classiWcation of coracoclavicular calciWcations [7] showed
no signiWcant coherence with other investigated parame-
ters.

Evaluation of radiographs revealed in 18 cases signs of
osteoarthritis of the AC-joint on the operated side and in 9
cases on the contralateral side. However, of these patients
only 3 showed signs of osteoarthritis during clinical evalua-
tion.

The coracoclavicular distance in mm and in percentage
of the contralateral side showed no signiWcant diVerences
between the groups with clinical or radiographical signs of
AC-joint disease and the remaining group. However, there
was a tendency of lower coracoclavicular distances in the

group showing radiographical signs of AC- joint arthritis
(coracoclavicular distance 1.5 mm § 2.8) and the rest of
the group (coracoclavicular distance 3.1 mm § 3.3).

There was no signiWcant diVerence in clinical score
results and coracoclavicular diVerence between patients
with Rockwood III, IV and V injuries.

Postoperative complications in the presented group was
one superWcial wound infection which was revised 6 days
after surgery and one extensive coracoclavicular calciWca-
tion which caused limited function and was surgically
resected 2 years after the operation. Both patients recovered
completely after revision surgery and presented a coraco-
clavicular distance in comparison to the contralateral side
of <5 mm and CS values of 94, respectively, 96 points.
Two patients showed a complete redislocation with a cora-
coclavicular distance of greater than 100% in comparison
to the contralateral side. Revision surgery was not per-
formed in both cases due to subjective satisfactory results
with DASH score results of 20.8, 3.5, respectively, SSV of
80 and 90%. CS results of these patients were 76 and 88
points.

There were no severe peri- and postoperative complica-
tions like nerve injury, deep infections, or horizontal cora-
coclavicular instability leading to revision surgery.

Discussion

Operative treatment of acromioclavicular joint dislocations
has been described by numerous techniques. Several tech-
niques are currently utilized and there are no clear tech-
nique-speciWc recommendations of their respective use.
Moreover, new techniques are emerging with minimal
invasive or arthroscopic reconstruction procedures. The use
of PDS cerclage in the reconstruction of acromioclavicular
joint dislocation has been previously described in the litera-
ture with favorable results [13, 16, 17, 26]. Its use was most
propagated in the past decade and reports of short-term and
midterm results were good to excellent. However, one
major disadvantage of this procedure is the lack of horizon-
tal stabilization of the clavicle. Cadaveric studies showed
that the coracoclavicular PDS cerclage and related tech-
niques can lead to an anterior displacement of the clavicle
[1, 20, 25]. However, whether this displacement may cause
clinical complaints has not been investigated so far. The
aim of the present study was to analyze clinical and radio-
graphical long-term results of PDS cerclage technique for
acromioclavicular dislocations.

To our knowledge, this study presents one of the longest
published follow-up series with a majority of Rockwood V
injuries at a mean follow-up of 70 months. The long fol-
low-up period is especially important since the onset of
osteoarthritis of the acromioclavicular joint and other

Table 1 Coracoclavicular diVerence in comparison to the contralat-
eral side

CC-distance in mm Number of patients

·0 15

1 6

2 10

3 4

4 4

5 1

7 2

8 3

9 1

>10 3

Fig. 2 Coracoclavicular distance in comparison to the contra-lateral
side. Patients with a dislocation of >10 mm showed signiWcant lower
values in CS. (*P < 0.05: < 5 to > 10 mm; **P < 0.05: 5–10
to > 10 mm)
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degenerative changes might occur foremost after several
years due to the injury or a possible lack in reconstruction
stability. The presented clinical results were good to excel-
lent with a mean CS of 92 points, a DASH score of 5 points
and a mean subjective shoulder value of 92%.

Although score results were predominately good to
excellent, satisfactory and fair results were found in
5 patients. Evaluation of data of these patients showed vari-
ous factors diminishing the score results. All of the patients
had at least three of the following negative factors: pain,
stiVness, dislocation, AC-joint arthritis, abduction force.
All of them still complaint about moderate pain in the oper-
ated shoulder and abduction force of the shoulder was
decreased in all of them. Two of them showed limited
range of motion due to shoulder stiVness and corresponding
limitations in activities of daily living. Two patients
showed clinical signs of AC-joint disease which was
accompanied in one case with radiographic changes in the
AC-joint. Two of the patients showed a coracoclavicular
distance of 90% of the operated shoulder.

Stress radiographs revealed vertical stability in the
majority of cases and complete reluxation in just 4% of
the investigated patients. Pathological clinical signs of
AC-joint disease were found in 14% of the patients.
Although the rate of radiographic osteoarthritic changes
in combination with corresponding clinical complaints
was low (6%), X-rays showed signs of degenerative joint
disease in 36% of cases, which was twice as much in com-
parison to the contra-lateral side. Onset of radiographic
osteoarthritic changes was not correlated with lower
clinical score results nor with vertical dislocation of
the clavicle. However, there was a tendency of lower
coracoclavicular distances in mm and % in the group with
radiographical signs of AC-joint arthritis in comparison to
the rest of the group. Although this diVerence was not sta-
tistically signiWcant, an explanation could be that the loss
of contact of the lateral clavicle to the acromion in verti-
cal displacement prevents radiographical onset of osteoar-
thritic changes. Ventral displacement and malrotation of
the clavicle, which has been shown for the coracoclavicu-
lar cerclage technique in experimental settings [1, 20, 25],
may contribute to the onset of degenerative changes in the
AC-joint. Taft et al. [29] analyzed long-term results of
diVerent surgical stabilization methods and compared
results with conservative treatment. After an average fol-
low-up of 10 years, posttraumatic osteoarthritis of the
AC-joint was mainly associated with either the acromio-
clavicular pin Wxation technique or with a loss of anatom-
ical reduction. Since in the present study osteoarthritis
was not associated with vertical instability, the described
malreduction in the horizontal plane might be at least
partly responsible for the observed rate of posttraumatic
degenerative changes.

The investigated coracoclavicular calciWcations have
appeared in a high percentage of cases, but showed no cor-
relation to our clinical results. One patient was revised
2 years after the operation for complete synostosis of the
coracoid and the clavicle and extensive calciWcation lead-
ing to limited range of motion and impingement syndrome.
However, after revision surgery, clinical and subjective
results were excellent.

Previous investigation described the constant score has
been described to overestimate clinical results in instability
patients and propagandized the subjective shoulder value to
qualify these results [11]. Although this has been mainly
described for glenohumeral instability, instability com-
plaints of the shoulder girdle might be further elucidated,
too. The present study showed a high conformity in CS,
DASH and SSV score results which underlines the quality
of the demonstrated results.

A critical point remains the fact that at least in Rock-
wood III injuries conservative treatment has been reported
to produce favorable results [3]. The majority of cases in
the present study have been treated for Rockwood V inju-
ries and the patients treated for Rockwood III injuries rep-
resent a group of young and active patients who were
informed about alternative conservative treatment options.

In summary, the presented data suggest that operative
stabilization of acromioclavicular dislocations with the use
of PDS cerclage leads to favorable mid- to long-term
results with low complication rates. Although the incidence
of radiographical osteoarthritic changes doubled in compar-
ison to the non-injured side, its inXuence on clinical out-
come could not be shown yet. Whether new, more anatomic
reconstruction methods or minimally invasive methods
may reduce complication rates and provide improved
reproducibility of clinical results and may further improve
clinical outcome, reducing the onset of osteoarthritis, needs
to be evaluated in future studies.

References

1. Baker JE, Nicandri GT, Young DC, Owen JR, Wayne JS (2003) A
cadaveric study examining acromioclavicular joint congruity after
diVerent methods of coracoclavicular loop repair. J Shoulder El-
bow Surg 12:595–598

2. Bannister GC, Wallace WA, Stableforth PG, Hutson MA (1989)
The management of acute acromioclavicular dislocation. A ran-
domised prospective controlled trial. J Bone Joint Surg Br 71:848–
850

3. Bathis H, Tingart M, Bouillon B, Tiling T (2000) Conservative or
surgical therapy of acromioclavicular joint injury—what is reli-
able? A systematic analysis of the literature using “evidence-based
medicine” criteria. Chirurg 71:1082–1089

4. BM Bosworth (1948) Acromioclavicular dislocation: end-results
of screw suspension treatment. Ann Surg 127:98–111

5. Chernchujit B, Tischer T, ImhoV AB (2006) Arthroscopic recon-
struction of the acromioclavicular joint disruption: surgical
123



740 Arch Orthop Trauma Surg (2009) 129:735–740
technique and preliminary results. Arch Orthop Trauma Surg
126:575–581

6. Constant CR, Murley AH (1987) A clinical method of functional
assessment of the shoulder. Clin Orthop Relat Res 214:160–164

7. Dimakopoulos P, Panagopoulos A, Syggelos SA, Panagiotopoulos
E, Lambiris E (2006) Double-loop suture repair for acute acromi-
oclavicular joint disruption. Am J Sports Med 34:1112–1119

8. Eskola A, Vainionpaa S, Korkala O, Rokkanen P (1987) Acute
complete acromioclavicular dislocation. A prospective random-
ized trial of Wxation with smooth or threaded Kirschner wires or
cortical screw. Ann Chir Gynaecol 76:323–326

9. Ferris BD, Bhamra M, Paton DF (1989) Coracoid process transfer
for acromioclavicular dislocations. A report of 20 cases. Clin
Orthop Relat Res 242:184–194

10. Germann G, Harth A, Wind G, Demir E (2003) Standardisation
and validation of the German version 2.0 of the Disability of Arm,
Shoulder, Hand (DASH) questionnaire. Unfallchirurg 106:13–19

11. Gilbart MK, Gerber C (2007) Comparison of the subjective shoul-
der value and the Constant score. J Shoulder Elbow Surg 16:717–
721

12. Gohring U, Matusewicz A, Friedl W, Ruf W (1993) Results of
treatment after diVerent surgical procedures for management of
acromioclavicular joint dislocation. Chirurg 64:565–571

13. Gollwitzer M (1993) Surgical management of complete acromio-
clavicular joint dislocation (Tossy III) with PDS cord cerclage.
Aktuelle Traumatol 23:366–370

14. Graupe F, Dauer U, Eyssel M (1995) Late results of surgical treat-
ment of Tossy III acromioclavicular joint separation with the Bal-
ser plate. Unfallchirurg 98:422–426

15. Guy DK, Wirth MA, GriYn JL, Rockwood CA, Jr. (1998) Recon-
struction of chronic and complete dislocations of the acromiocla-
vicular joint. Clin Orthop Relat Res 347:138–149

16. Hessmann M, Gotzen L, Gehling H (1995) Acromioclavicular
reconstruction augmented with polydioxanonsulphate bands.
Surgical technique and results. Am J Sports Med 23:552–556

17. Hessmann M, Gotzen L, Gehling H, Baumgaertel F, Klingelho-
eVer I (1998) Operative treatment of displaced proximal humeral
fractures: two-year results in 99 cases. Acta Chir Belg 98:212–219

18. Hessmann M, Gotzen L, Gehling H, Richter A (1995) Reconstruc-
tion of complete acromioclavicular separations (Tossy III) using

PDS-banding as augmentation: experience in 64 cases. Acta Chir
Belg 95:147–151

19. Hessmann M, Gotzen L, Gehling H, Ruschenpohler D (1997)
Results of reconstruction of acromioclavicular joint rupture with
PDS implants. Unfallchirurg 100:193–197

20. Jerosch J, Filler T, Peuker E, Greig M, Siewering U (1999) Which
stabilization technique corrects anatomy best in patients with AC-
separation? An experimental study. Knee Surg Sports Traumatol
Arthrosc 7:365–372

21. Lafosse L, Baier GP, Leuzinger J (2005) Arthroscopic treatment of
acute and chronic acromioclavicular joint dislocation. Arthros-
copy 21:1017

22. Linke R, Moschinski D (1984) Combined operative treatment of
acromioclavicular dislocations. Unfallheilkunde 87:223–225

23. Mlasowsky B, Brenner P, Duben W, Heymann H (1988) Repair of
complete acromioclavicular dislocation (Tossy stage III) using
Balser’s hook plate combined with ligament sutures. Injury
19:227–232

24. Moneim MS, Balduini FC (1982) Coracoid fracture as a complica-
tion of surgical treatment by coracoclavicular tape Wxation. A case
report. Clin Orthop Relat Res 168:133–135

25. Morrison DS, Lemos MJ (1995) Acromioclavicular separation.
Reconstruction using synthetic loop augmentation. Am J Sports
Med 23:105–110

26. Pfahler M, Krodel A, ReWor HJ (1994) Surgical treatment of acro-
mioclavicular dislocation. Arch Orthop Trauma Surg 113:308–
311

27. Rockwood CA, Jr., Matsen FA, III. (1990) The shoulder, vol.1.
Saunders, Philadelphia

28. Sethi GK, Scott SM (1976) Subclavian artery laceration due to
migration of a Hagie pin. Surgery 80:644–646

29. Taft TN, Wilson FC, Oglesby JW (1987) Dislocation of the acro-
mioclavicular joint. An end-result study. J Bone Joint Surg Am
69:1045–1051

30. Tingart M, Bathis H, Lefering R, Bouillon B, Tiling T (2001) Con-
stant Score and Neer Score. A comparison of score results and sub-
jective patient satisfaction. Unfallchirurg 104:1048–1054

31. Weaver JK, Dunn HK (1972) Treatment of acromioclavicular
injuries, especially complete acromioclavicular separation. J Bone
Joint Surg Am 54:1187–1194
123


	Mid to long-term results of open acromioclavicular-joint reconstruction using polydioxansulfate cerclage augmentation
	Introduction
	Patients and methods
	Statistics

	Results
	Clinical evaluation
	Radiographic evaluation

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


